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Pharmacy and Therapeutics (P&T) Committee
Helpful Hints/Reference Document
P&T Charge

As defined by §22-6-122

The Medicaid Pharmacy and Therapeutics (P&T) Committee shall review and recommend classes of drugs to the
Medicaid Commissioner for inclusion in the Medicaid Preferred Drug Plan. Class means a therapeutic group of
pharmaceutical agents approved by the FDA as defined by the American Hospital Formulary Service.

The P&T Committee shall develop its preferred drug list recommendations by considering the clinical efficacy,
safety and cost effectiveness of a product. Within each covered class, the Committee shall review and recommend
drugs to the Medicaid Commissioner for inclusion on a preferred drug list. Medicaid should strive to insure any
restriction on pharmaceutical use does not increase overall health care costs to Medicaid.

The recommendations of the P& T Committee regarding any limitations to be imposed on any drug or its use for a
specific indication shall be based on sound clinical evidence found in labeling, drug compendia and peer reviewed
clinical literature pertaining to use of the drug. Recommendations shall be based upon use in the general population.
Medicaid shall make provisions in the prior approval criteria for approval of non-preferred drugs that address needs
of sub-populations among Medicaid beneficiaries. The clinical basis for recommendations regarding the PDL shall
be made available through a written report that is publicly available. If the recommendation of the P& T Committee
is contrary to prevailing clinical evidence found in labeling, drug compendia and/or peer-reviewed literature, such
recommendation shall be justified in writing.

Preferred Drug List/Program Definitions
Preferred Drug: Listed on the Agency’s Preferred Drug Lists and will not require a prior authorization (PA).

Preferred with Clinical Criteria: Listed on the Agency’s Preferred Drug Lists but will require a prior
authorization. Clinical criteria must be met in order to be approved.

Non Preferred Drug: Covered by the Agency, if it is determined and supported by medical records to be medically
necessary, but will require a PA.

Non Covered Drug: In accordance with Medicaid Drug Amendments contained in the Omnibus Budget
Reconciliation Act of 1990 (OBRA 90 federal legislation), the Agency has the option to not cover (or pay for) some
drugs. Alabama Medicaid does not cover/pay for the following:
e Drugs used for anorexia, weight loss or weight gain, with the exception of those specified by the
Alabama Medicaid Agency
e Drugs used to promote fertility with the exception of those specified by the Alabama Medicaid Agency
® Drugs used for cosmetic purposes or hair growth
e Over-the-counter/non prescription drugs, with the exception of those specified by the Alabama Medicaid
Agency
e Covered outpatient drugs when the manufacturer requires as a condition of sale that associated test and/or
monitoring services be purchased exclusively from the manufacturer or designee
e DESI (Drug Efficacy Study Implementation [less than effective drugs identified by the FDA]) and IRS
(Identical, Related and Similar [drugs removed from the market]) drugs which may be restricted in
accordance with Section 1927(d) (2) of the Social Security Act
e Agents when used for the symptomatic relief of cough and colds except for those specified by the
Alabama Medicaid Agency
e Prescription vitamin and mineral products, except prenatal vitamins and fluoride preparations and others
as specified by the Alabama Medicaid Agency
e Agents when used for the treatment of sexual or erectile dysfunction, unless authorized for pulmonary
hypertension.
(From Alabama Medicaid Agency Administrative Code, Chapter 16 and Alabama Medicaid Agency Provider
Billing Manual, Chapter 27.)



Prior Authorization (PA): Process that allows drugs that require approval prior to payment to be reimbursed for an
individual patient. Drugs may require PA if they are preferred with clinical criteria, are non-preferred status, or if
they required PA prior to the PDL.

Medicaid may require prior authorization for generic drugs only in instances when the cost of the generic product is
significantly greater than the net cost of the brand product in the same AHFS therapeutic class or when there is a
clinical concern regarding safety, overuse or abuse of the product.

Although a product may require PA, the product is considered a covered product and Medicaid will pay for the
product only once the PA has been approved.

Override: Process where drugs require approval prior to payment to be reimbursed for an individual patient if the
claim falls outside a predetermined limit or criteria. Overrides differ from PA in that drugs or drug classes that
require an override will automatically allow payment of the drug unless something on the claim hits a predetermined
limit or criteria. The different types of overrides include:

Accumulation Edit

Brand Limit Switchover

Dispense As Written Override

Early Refill

Ingredient Duplication

Maintenance Supply Opt Out

Maximum Unit/Max Cost Limitations

Short Acting Opioid Naive Override

Therapeutic Duplication

Electronic PA (EPA): The EPA system checks patient-specific claims history to determine if pharmacy and
medical PA requirements are met at the Point-of-Sale claim submission for a non-preferred drug. If it is determined
that all criteria are met and the request is approved, the claim will pay and no manual PA request will be required.
Electronic PA results in a reduction in workload for providers because the claim is electronically approved within a
matter of seconds with no manual PA required.

Prior Authorization Criteria Definitions
Appropriate Diagnosis: Diagnosis(es) that justifies the need for the drug requested. Diagnosis(es) or ICD-10
code(s) may be used. Use of ICD-10 codes provides specificity and legibility and will usually expedite review.

Prior Treatment Trials: Prior authorization requires that two (2) prescribed generic, OTC or brand name drugs
have been utilized unsuccessfully relative to efficacy and/or safety within six (6) months prior to requesting the PA.
The PA request must indicate that two (2) generic, OTC or other brand drugs have been utilized for a period of at
least thirty (30) days each (14 days for Triptans, 3 days for EENT Vasoconstrictor Agents), unless there is an
adverse/allergic response or contraindication. If the prescribing practitioner feels there is a medical reason for which
the patient should not be on a generic, OTC or brand drug or drug trial, medical justification may be submitted in
lieu of previous drug therapy. One prior therapy is acceptable in those instances when a class has only one preferred
agent, either generic, OTC, or brand.

Stable Therapy: Allows for approval of a PA for patients who have been determined to be stable on a medication
(same drug, same strength) for a specified timeframe and who continue to require therapy. Medications paid for
through insurance, private pay or Medicaid are also counted toward the requirement. Providers will be required to
document this information on the PA request form and note the program or method through which the medication
was dispensed.

Medical Justification: An explanation of the reason the drug is required and any additional information necessary.
Medical justification is documentation to support the physician’s choice of the requested course of treatment.
Documentation from the patient record (history and physical, tests, past or current medication/treatments, patient’s
response to treatment, etc) illustrates and supports the physician’s request for the drug specified. For example, if a
recommended therapy trial is contraindicated by the patient’s condition or a history of allergy to a first-line drug,
and the physician wants to order a non-preferred drug, documentation from the patient record would support that
decision. In addition, medical justification may include peer reviewed literature to support the use of a non-preferred
medication.



External Criteria

Skin and Mucous Membrane Agents

Appropriate Diagnosis

e The patient must have an appropriate diagnosis supported by documentation in the patient
record.

Prior Treatment Trial

e The patient must also have failed 30-day treatment trials with at least two prescribed and
preferred skin and mucous membrane agents in this class, either generic, OTC or brand,
within the past 6 months, or one failed treatment trial when appropriate based on PDL
preferred agents, or have a documented allergy or contraindication to all preferred agents
in this class.

e For scabicides and pediculicides, the patient must have failed 14-day treatment trials with
at least two prescribed and preferred skin and mucous membrane agents in this class,
either generic, OTC or brand within the past 6 months or have a documented allergy or
contraindication to all preferred agents in this class.

e To meet prior usage requirements, drugs within this specific classification must be judged
against others in the same class (AHFS specific).

o For example, to qualify for a non-preferred topical anti-inflammatory agent, the
patient must have met prior usage requirements of 30-day treatment trials with
two other topical anti-inflammatory agents, either generic or brand.

Stable Therapy

e Approval may be given for children age 18 years and under who have been stable on the
requested medication for 60 consecutive days or greater.

Medical Justification

e Medical justification may include peer-reviewed literature, medical record
documentation, or other information specifically requested.

PA Approval Timeframes
e Approval may be given for up to 12 months.

Electronic Prior Authorization (PA)
e Skin and mucous membrane agents are included in the electronic PA program.

Verbal PA Requests
e PA requests that meet prior usage requirement for approval may be accepted verbally.
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Skin and Mucous Membrane Keratoplastic Agents — AHFS 843200
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Skin and Mucous Membrane Cell Stimulants and Proliferants — AHFS 841600
e Disease-Modifying Antirheumatic Agents — AHFS 923600
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N W BUSINESS . . ..ttt tee e e e et e e e Chair
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Next meeting dates
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Skin and Mucous Membrane Antibacterials
AHFS Class 840404

Alabama Medicaid Agency
Pharmacy and Therapeutics Committee Meeting
Pharmacotherapy Review of Skin and Mucous Membrane Antibacterials
AHFS Class 840404
February 8, 2023

Overview

The skin and mucous membrane antibacterials are approved for the treatment and/or prevention of various skin
infections and bacterial vaginosis.'"'* Humans are natural hosts for many microorganisms that colonize the skin as
normal flora.'>!'® Bacterial infections of the skin are classified as either primary or secondary. Primary infections
usually involve previously healthy skin and are typically caused by a single pathogen. Secondary infections occur
in areas of previously damaged skin and are frequently polymicrobic.'®

Bacterial vaginosis results from replacement of the normal hydrogen peroxide-producing Lactobacillus species in
the vagina with anaerobic bacteria. Untreated vaginitis is associated with numerous health risks, such as pelvic
inflammatory disease, cervicitis, postoperative infection, preterm delivery, postpartum endometritis,
posthysterectomy infections, intrauterine infections, and other sexually transmitted infections.!7-2°

Impetigo is a contagious superficial skin infection seen predominantly in children. The most common causative
organisms include Staphylococcus aureus and Streptococcus pyogenes. The goals of therapy are to relieve local
symptoms, improve cosmetic appearance, as well as prevent spread and recurrence. Although impetigo usually

heals spontaneously within two weeks without scarring, treatment may speed the time to resolution.?!

Peritonitis is a complication that can occur in patients treated with peritoneal dialysis, which may result in sepsis
and death. Peritoneal dialysis catheter-related infections are frequently related to direct contamination of the
tubing or connection devices during exchanges. Exit-site infections predispose patients to peritonitis and the most
common pathogens are Staphylococcus aureus and Pseudomonas aeruginosa. Prevention of catheter infections is
the primary goal of therapy, and antibiotic protocols have been developed to prevent exit-site infections.??

The skin and mucous membrane antibacterials that are included in this review are listed in Table 1. This review
encompasses all topical dosage forms and strengths. Products solely indicated for the treatment of acne and/or
rosacea are not covered by Alabama Medicaid. Therefore, these products are not included in this review. Most of
the agents within this class are available in a generic formulation. This class was last reviewed in February 2021.

Table 1. Skin and Mucous Membrane Antibacterials Included in this Review

Generic Name(s) | Formulation(s) | Example Brand Name(s) | Current PDL Agent(s)
Single Entity Agents
Clindamycin vaginal cream, Cleocin®*, Clindesse®*, Xaciato® | clindamycin
vaginal gel, vaginal
suppository
Gentamicin cream, ointment N/A gentamicin
Metronidazole vaginal gel MetroGel-Vaginal®*, Nuvessa®, metronidazole
Vandazole®™*
Mupirocin cream, ointment Centany®* mupirocin
Ozenoxacin cream Xepi® none
Combination Products
Neomycin and cream Neo-Synalar® none
fluocinolone
Neomycin and irrigation solution N/A neomycin and
polymyxin B polymyxin B

*Generic is available in at least one dosage form or strength.

tProduct is primarily administered in an institution and is included in Table 1 only.
N/A=Not available, PDL=Preferred Drug List

6
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II.

Skin and Mucous Membrane Antibacterials
AHFS Class 840404

Evidence-Based Medicine and Current Treatment Guidelines

Current treatment guidelines that incorporate the use of the skin and mucous membrane antibacterials are

summarized in Table 2.

Table 2. Treatment Guidelines Using the Skin and Mucous Membrane Antibacterials

Clinical Guideline

Recommendation(s)

Centers for Disease
Control and
Prevention:

Sexually Transmitted
Diseases Treatment
Guidelines

(202 1)17-19

Genital herpes

Antiviral chemotherapy offers clinical benefits to most symptomatic patients
and is the mainstay of management.
Systemic antiviral drugs can partially control the signs and symptoms of
herpes episodes when used to treat first clinical and recurrent episodes, or
when used as daily suppressive therapy.
Systemic antiviral drugs do not eradicate latent virus or affect the risk,
frequency, or severity of recurrences after the drug is discontinued.
Randomized clinical trials indicate that acyclovir, famciclovir and
valacyclovir provide clinical benefit for genital herpes.
Valacyclovir is the valine ester of acyclovir and has enhanced absorption
after oral administration. Famciclovir also has high oral bioavailability.
Topical therapy with antiviral drugs provides minimal clinical benefit, and
use is discouraged.
Newly acquired genital herpes can cause prolonged clinical illness with
severe genital ulcerations and neurologic involvement. Even patients with
first episode herpes who have mild clinical manifestations initially can
develop severe or prolonged symptoms. Therefore, all patients with first
episodes of genital herpes should receive antiviral therapy.
Recommended regimens for first episodes of genital herpes:

o acyclovir 400 mg orally three times daily for seven to 10 days

o fameciclovir 250 mg orally three times daily for seven to 10 days

o valacyclovir 1,000 mg orally twice daily for seven to 10 days.
Treatment can be extended if healing is incomplete after 10 days of
therapy.
Acyclovir 200 mg orally five times daily is also effective but is not
recommended because of frequency of dosing.
Almost all patients with symptomatic first episode genital herpes simplex
virus (HSV)-2 infection subsequently experience recurrent episodes of
genital lesions; recurrences are less frequent after initial genital HSV-1
infection.
Antiviral therapy for recurrent genital herpes can be administered either as
suppressive therapy to reduce the frequency of recurrences or episodically to
ameliorate or shorten the duration of lesions. Suppressive therapy may be
preferred because of the additional advantage of decreasing the risk for
genital HSV-2 transmission to susceptible partners.
Long-term safety and efficacy have been documented among patients
receiving daily acyclovir, valacyclovir, and famciclovir.
Quality of life is improved in many patients with frequent recurrences who
receive suppressive therapy rather than episodic treatment.
Providers should discuss with patients on an annual basis whether they want
to continue suppressive therapy because frequency of genital HSV-2
recurrence diminishes over time for many persons.
Discordant heterosexual couples in which a partner has a history of genital
HSV-2 infection should be encouraged to consider suppressive antiviral
therapy as part of a strategy for preventing transmission, in addition to
consistent condom use and avoidance of sexual activity during recurrences.
Suppressive antiviral therapy for persons with a history of symptomatic
genital herpes also is likely to reduce transmission when used by those who

7
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Skin and Mucous Membrane Antibacterials
AHFS Class 840404

Clinical Guideline

Recommendation(s)

have multiple partners.
Recommended regimens for suppressive therapy of genital herpes:

o acyclovir 400 mg orally twice daily

o famciclovir 250 mg orally twice daily

o valacyclovir 500 mg orally once daily

o valacyclovir 1,000 mg orally once daily.
Valacyclovir 500 mg once a day might be less effective than other
valacyclovir or acyclovir dosing regimens for persons who have frequent
recurrences (i.e., >10 episodes/year).
Acyclovir, famciclovir and valacyclovir appear equally effective for episodic
treatment of genital herpes, but famciclovir appears somewhat less effective
for suppression of viral shedding. Ease of administration and cost also are
important to consider when deciding on prolonged treatment.
Because of the decreased risk for recurrences and shedding, suppressive
therapy for HSV-1 genital herpes should be reserved for those with frequent
recurrences through shared clinical decision-making between the patient and
the provider.
Episodic treatment of recurrent herpes is most effective if initiation of
therapy within one day of lesion onset or during the prodrome that precedes
some outbreaks. Patients should be provided with a supply of drug or a
prescription for the medication with instructions to initiate treatment
immediately when symptoms begin.
Recommended regimens for episodic treatment of recurrent HSV-2 genital
herpes:

o acyclovir 800 mg orally twice daily for five days

o acyclovir 800 mg orally three times daily for two days

o famciclovir 1,000 mg orally twice daily for one day

o famciclovir 500 mg orally once; followed by 250 mg orally twice

daily for two days

o famciclovir 125 mg orally twice daily for five days

o valacyclovir 500 mg orally twice daily for three days

o valacyclovir 1,000 mg orally once daily for five days.
Acyclovir 400 mg orally three times daily is also effective but is not
recommended because of frequency of dosing.
Intravenous acyclovir should be provided to patients with severe HSV
disease or complications that necessitate hospitalization or central nervous
system complications.
HSV-2 meningitis is characterized clinically by signs of headache,
photophobia, fever, meningismus, and cerebrospinal fluid (CSF)
lymphocytic pleocytosis, accompanied by mildly elevated protein and
normal glucose.
Optimal therapies for HSV-2 meningitis have not been well studied;
however, acyclovir 5 to 10 mg/kg body weight IV every 8 hours until
clinical improvement is observed, followed by high-dose oral antiviral
therapy (valacyclovir 1 g 3 times/day) to complete a 10- to 14-day course of
total therapy, is recommended.
Hepeatitis is a rare manifestation of disseminated HSV infection, often
reported among pregnant women who acquire HSV during pregnancy.
Among pregnant women with fever and unexplained severe hepatitis,
disseminated HSV infection should be considered, and empiric IV acyclovir
should be initiated pending confirmation.
Consistent and correct condom use has been reported in multiple studies to
decrease, but not eliminate, the risk for HSV-2 transmission from men to
women. Condoms are less effective for preventing transmission from
women to men.

8
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Skin and Mucous Membrane Antibacterials
AHFS Class 840404

Clinical Guideline

Recommendation(s)

Pediculosis pubis (pubic lice infestation)

Randomized clinical trials have demonstrated that PrEP with daily oral
tenofovir disoproxil fumarate/emtricitabine decreases the risk for HSV-2
acquisition by 30% in heterosexual partnerships. Pericoital intravaginal
tenofovir 1% gel also decreases the risk for HSV-2 acquisition among
heterosexual women.
The patients who have genital herpes and their sex partners can benefit from
evaluation and counseling to help them cope with the infection and prevent
sexual and perinatal transmission.
Lesions caused by HSV are common among persons with human
immunodeficiency virus (HIV) infection and might be severe, painful, and
atypical. HSV shedding is increased among persons with HIV infection.
Suppressive or episodic therapy with oral antiviral agents is effective in
decreasing the clinical manifestations of HSV infection among persons with
HIV.
Recommended regimens for daily suppressive therapy of genital herpes in
patients infected with HIV:

o acyclovir 400 to 800 mg orally two to three times daily

o famciclovir 500 mg orally twice daily

o valacyclovir 500 mg orally twice daily
Recommended regimens for episodic treatment of genital herpes in patients
infected with HIV:

o acyclovir 400 mg orally three times daily for five to 10 days

o famciclovir 500 mg orally twice daily for five to 10 days

o valacyclovir 1,000 mg orally twice daily for five to 10 days
If lesions persist or recur in a patient receiving antiviral treatment, acyclovir
resistance should be suspected, and a viral culture obtained for phenotypic
sensitivity testing.
Foscarnet (40 to 80 mg/kg body weight IV every 8 hours until clinical
resolution is attained) is the treatment of choice for acyclovir-resistant
genital herpes. Intravenous cidofovir 5 mg/kg body weight once weekly
might also be effective.
Imiquimod 5% applied to the lesion for 8 hours 3 times/week until clinical
resolution is an alternative that has been reported to be effective.
Acyclovir can be administered orally to pregnant women with first-episode
genital herpes or recurrent herpes and should be administered IV to pregnant
women with severe HSV.
Suppressive acyclovir treatment starting at 36 weeks’ gestation reduces the
frequency of cesarean delivery among women who have recurrent genital
herpes by diminishing the frequency of recurrences at term. However, such
treatment might not protect against transmission to neonates in all cases.
Recommended regimen for suppression of recurrent genital herpes among
pregnant women:

o acyclovir 400 mg orally three times daily

o valacyclovir 500 mg orally twice daily
Treatment recommended starting at 36 weeks’ gestation.
Infants exposed to HSV during birth should be followed in consultation with
a pediatric infectious disease specialist.
All newborn infants who have neonatal herpes should be promptly evaluated
and treated with systemic acyclovir. The recommended regimen for infants
treated for known or suspected neonatal herpes is acyclovir 20 mg/kg body
weight IV every 8 hours for 14 days if disease is limited to the skin and
mucous membranes, or for 21 days for disseminated disease and disease
involving the CNS.

9
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Skin and Mucous Membrane Antibacterials
AHFS Class 840404

Clinical Guideline

Recommendation(s)

Scabies

Bacterial vaginosis

Recommended regimens:
o Permethrin 1% cream rinse applied to affected areas and washed off
after 10 minutes.
o Piperonyl butoxide and pyrethrins applied to the affected area and
washed off after 10 minutes.
Alternative regimens:
o Malathion 0.5% lotion applied for eight to 12 hours and washed
off.
o Ivermectin 250 pg/kg orally and repeated in seven to 14 days.
Pregnant and lactating women should be treated with either permethrin or
pyrethrin with piperonyl butoxide.

The first time a person is infested with S. scabiei, sensitization takes weeks
to develop. However, pruritus might occur <24 hours after a subsequent
reinfestation.

Scabies among adults frequently is sexually acquired, although scabies
among children usually is not.

Recommended regimens:

o Permethrin 5% cream applied to all areas of the body from the neck
down and washed off after eight to 14 hours.

o Ivermectin 200 pg/kg orally and repeated in two weeks.

Oral ivermectin has limited ovicidal activity; a second dose is required for
eradication.
Alternative regimens:

o Lindane 1% lotion (1 0z) or cream (30 g) applied in a thin layer to
all areas of the body from the neck down and thoroughly washed
off after eight hours.

Lindane is an alternative regimen because it can cause toxicity; it should be
used only if the patient cannot tolerate the recommended therapies or if these
therapies have failed.

Infants and children aged <10 years should not be treated with lindane.
Topical permethrin and oral and topical ivermectin have similar efficacy for
cure of scabies. Choice of treatment might be based on patient preference for
topical versus oral therapy, drug interactions with ivermectin, and cost.
Infants and young children should be treated with permethrin; the safety of
ivermectin for children weighing <15 kg has not been determined.
Permethrin is the preferred treatment for pregnant women.

Crusted scabies is an aggressive infestation that usually occurs among
immunodeficient, debilitated, or malnourished persons, including persons
receiving systemic or potent topical glucocorticoids, organ transplant
recipients, persons with HIV infection or human T-lymphotropic virus-1
infection, and persons with hematologic malignancies.

Combination treatment for crusted scabies is recommended with a topical
scabicide, either 5% topical permethrin cream (full-body application to be
repeated daily for 7 days then 2 times/week until cure) or 25% topical benzyl
benzoate, and oral ivermectin 200 ug/kg body weight on days 1, 2, 8, 9, and
15. Additional ivermectin treatment on days 22 and 29 might be required for
severe cases.

Bacterial vaginosis (BV) is a highly prevalent condition and the most
common cause of vaginal discharge worldwide. However, in a nationally
representative survey, the majority of women with BV were asymptomatic.
Treatment for BV is recommended for women with symptoms.

10
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Skin and Mucous Membrane Antibacterials
AHFS Class 840404

Clinical Guideline

Recommendation(s)

Uncomplicated vulvovaginal candidiasis

Established benefits of therapy among nonpregnant women are to relieve
vaginal symptoms and signs of infection and reduce the risk for acquiring C.
trachomatis, N. gonorrhoeae, T. vaginalis, M. genitalium, HIV, HPV, and
HSV-2.
Recommended regimens for bacterial vaginosis include:
o Metronidazole 500 mg orally twice daily for seven days.
o Metronidazole 0.75% gel 5 g intravaginally once daily for five
days.
o Clindamycin 2% cream 5 g intravaginally at bedtime for seven
days.
Alternative regimens include:
o Tinidazole 2 g orally once daily for two days.
o Tinidazole 1 g orally once daily for five days.
o Clindamycin 300 mg orally twice daily for seven days.
o Clindamycin 100 mg ovules intravaginally once at bedtime for
three days.
o Secnidazole 2 g oral granules in a single dose
Clindamycin ovules use an oleaginous base that might weaken latex or
rubber products (e.g., condoms and diaphragms). Use of such products
within 72 hours after treatment with clindamycin ovules is not
recommended.
Oral granules should be sprinkled onto unsweetened applesauce, yogurt, or
pudding before ingestion. A glass of water can be taken after administration
to aid in swallowing.
Using a different recommended treatment regimen can be considered for
women who have a recurrence; however, retreatment with the same
recommended regimen is an acceptable approach for treating persistent or
recurrent BV after the first occurrence.
BV treatment is recommended for all symptomatic pregnant women because
symptomatic BV has been associated with adverse pregnancy outcomes,
including premature rupture of membranes, preterm birth, intra-amniotic
infection, and postpartum endometritis.

Uncomplicated vulvovaginal candidiasis is defined as sporadic or infrequent
vulvovaginal candidiasis, mild to moderate vulvovaginal candidiasis,
candidiasis likely to be Candida albicans, or candidiasis in non-
immunocompromised women.

Short-course topical formulations (i.e., single dose and regimens of one to
three days) effectively treat uncomplicated vulvovaginal candidiasis.
Treatment with azoles results in relief of symptoms and negative cultures in
80 to 90% of patients who complete therapy.

Recommended regimens include:

o Butoconazole 2% cream 5 g single intravaginal application.
Clotrimazole 1% cream 5 g intravaginally daily for seven to 14
days.

Clotrimazole 2% cream 5 g intravaginally daily for three days.

Miconazole 2% cream 5 g intravaginally daily for seven days.

Miconazole 4% cream 5 g intravaginally daily for three days.

Miconazole 100 mg vaginal suppository one suppository daily for

seven days.

o Miconazole 200 mg vaginal suppository one suppository for three
days.

o Miconazole 1,200 mg vaginal suppository one suppository for one
day.

o

O O O O
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Skin and Mucous Membrane Antibacterials
AHFS Class 840404

Clinical Guideline

Recommendation(s)

Tioconazole 6.5% ointment 5 g single intravaginal application.
Terconazole 0.4% cream 5 g intravaginally daily for seven days.
Terconazole 0.8% cream 5 g intravaginally daily for three days.
Terconazole 80 mg vaginal suppository one suppository daily for
three days.

o Fluconazole 150 mg oral tablet in single dose.

O O O O

Complicated vulvovaginal candidiasis

Complicated vulvovaginal candidiasis is defined as recurrent vulvovaginal
candidiasis, severe vulvovaginal candidiasis, non-albicans candidiasis, or
candidiasis in women with diabetes, immunocompromising conditions,
underlying immunodeficiency, or immunosuppressive therapy.

Most episodes of recurrent vulvovaginal candidiasis caused by Candida
albicans respond well to short duration oral or topical azole therapy.
However, to maintain clinical and mycologic control, some specialists
recommend a longer duration of initial therapy (e.g., seven to 14 days of
topical therapy or a 100, 150, or 200 mg oral dose of fluconazole every third
day for a total of three doses (day one, four, and seven) to attempt mycologic
remission before initiating a maintenance antifungal regimen.
Recommended maintenance regimen is oral fluconazole (i.e., a 100-mg,
150-mg, or 200-mg dose) weekly for six months. If this regimen is not
feasible, topical treatments used intermittently as a maintenance regimen can
be considered.

Severe vulvovaginal candidiasis

Severe vulvovaginal candidiasis is associated with lower clinical response
rates in patients treated with short courses of topical or oral therapy.
Either seven to 14 days of topical azole or 150 mg of fluconazole in two
sequential doses (second dose 72 hours after initial dose) is recommended.

Non-albicans vulvovaginal candidiasis

The optimal treatment of non-albicans vulvovaginal candidiasis remains
unknown. However, a longer duration of therapy (seven to 14 days) with a
non-fluconazole azole drug (oral or topical) is recommended.

If recurrence occurs, 600 mg of boric acid in a gelatin capsule is
recommended, administered vaginally once daily for three weeks.

Genital warts

Treatment of anogenital warts should be guided by wart size, number, and
anatomic site; patient preference; cost of treatment; convenience; adverse
effects; and provider experience.

There is no definitive evidence to suggest that any of the available
treatments are superior to any other and no single treatment is ideal for all
patients or all warts.

Because of uncertainty regarding the effect of treatment on future
transmission of human papilloma virus and the possibility of spontaneous
resolution, an acceptable alternative for some persons is to forego treatment
and wait for spontaneous resolution.

Factors that might affect response to therapy include the presence of
immunosuppression and compliance with therapy.

In general, warts located on moist surfaces or in intertriginous areas respond
best to topical treatment.

The treatment modality should be changed if a patient has not improved
substantially after a complete course of treatment or if side effects are
severe.
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Cervical warts

Vaginal warts

Urethral meatus warts

Most genital warts respond within three months of therapy.
Recommended regimens for external anogenital warts (patient-applied):

o Podofilox 0.5% solution or gel.

o Imiquimod 3.75% or 5% cream.

o Sinecatechins 15% ointment.
Recommended regimens (provider administered):

o Cryotherapy with liquid nitrogen or cryoprobe.

o Trichloroacetic acid or bichloracetic acid 80 to 90% solution

o Surgical removal
Fewer data are available regarding the efficacy of alternative regimens for
treating anogenital warts, which include podophyllin resin, intralesional
interferon, photodynamic therapy, and topical cidofovir. Shared clinical
decision-making between the patient and provider regarding benefits and
risks of these regimens should be provided.
Podophyllin resin is no longer a recommended regimen because of the
number of safer regimens available, and severe systemic toxicity has been
reported when podophyllin resin was applied to large areas of friable tissue
and was not washed off within 4 hours.

For women who have exophytic cervical warts, a biopsy evaluation to
exclude high-grade squamous intraepithelial lesion must be performed
before treatment is initiated.
Management of exophytic cervical warts should include consultation with a
specialist.
Recommended regimens:

o Cryotherapy with liquid nitrogen.

o Surgical removal

o Trichloroacetic acid or bichloracetic acid 80 to 90% solution

Recommended regimens:
o Cryotherapy with liquid nitrogen.
o Surgical removal
o Trichloroacetic acid or bichloracetic acid 80 to 90% solution

Intra-anal warts

Recommended regimens:
o Cryotherapy with liquid nitrogen.
o Surgical removal

Management of intra-anal warts should include consultation with a
colorectal specialist.
Recommended regimens:

o Cryotherapy with liquid nitrogen.

o Surgical removal.

o Trichloroacetic acid or bichloracetic acid 80 to 90% solution.

American College of
Obstetricians and
Gynecologists:
Vaginitis in
Nonpregnant
Patients

(2020)*°

Bacterial vaginosis

e  Oral or intravaginal metronidazole or intravaginal clindamycin is recommended
for the treatment of bacterial vaginosis.

e  Alternative treatments include oral secnidazole, oral tinidazole, or oral
clindamycin.

Uncomplicated trichomoniasis
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Uncomplicated vulvovaginal candidiasis

Complicated vulvovaginal candidiasis

Recurrent vulvovaginal candidiasis

Oral nitroimidazoles are recommended for the treatment of trichomoniasis.
Although a single dose of metronidazole has been the preferred treatment
regimen for trichomoniasis, recent data from a randomized controlled trial show
that a 7-day course of metronidazole is more effective.

Tinidazole single-dose therapy is an acceptable alternative to the metronidazole
regimen.

Because uncomplicated vulvovaginal candidiasis is effectively and safely treated
with a variety of oral and topical treatments that are often available as over-the-
counter and as short-course topical treatments, the choice of therapy should be
individualized based on factors such as patient preference, cost, convenience,
adherence, ease of use, and history of response or adverse reactions to previous
treatments.

Over-the-counter intravaginal agents include clotrimazole, miconazole, and
tioconazole.

Prescription options include intravaginal butoconazole, intravaginal terconazole,
and oral single dose fluconazole.

Objective information in the form of culture is important to identify the yeast
species and correlate with symptoms.

Most infections are secondary to C. albicans, which is responsive to both topical
and oral azoles. Oral fluconazole is an effective and convenient treatment for
complicated infections with C. albicans.

Severe vulvovaginal candidiasis

Extended antifungal treatment is recommended for patients with recurrent
vulvovaginal candidiasis to reduce the likelihood of persistent symptoms. After
initial treatment of the acute infection, suppressive therapy with weekly doses of
either an intravaginal or oral azole improves cure rates and decreases recurrence
rates.

Prolonged antifungal treatment with fluconazole (150 mg weekly for six months)
successfully controlled more than 90% of recurrent symptomatic episodes.

For patients who are unable or unwilling to take fluconazole, prolonged therapy
with intermittent topical agents, such as clotrimazole (500 mg weekly or 200 mg
twice a week), are acceptable options.

Non-albicans vulvovaginal candidiasis

These patients require a prolonged course with a topical intravaginal azole for 10
to 14 days or two to three doses of oral fluconazole taken orally three days apart.
An acute infection is treated with an extended course of a topical or oral azole.
Topical agents can be extended to a 10 to 14-day intravaginal course.

Therapy with intravaginal boric acid (600-mg capsules daily for a minimum of
14 days) is effective for C glabrata and other atypical Candida species.

Patients with non-albicans Candida vulvovaginal candidiasis in whom boric acid
therapy is ineffective should be referred to a subspecialist for further
management.

Boric acid can be fatal if ingested orally and patients should be well counseled to
use it only intravaginally, to place it out of the reach of children, and to use
reliable contraception.

Topical flucytosine, 5 g nightly for two weeks, is another effective treatment for
C glabrata.
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American Academy of
Family Physicians:
Impetigo: Diagnosis
and Treatment
(2014)

e  Topical antibiotics (e.g., mupirocin 2% cream or ointment, retapamulin 1%
ointment, and fusidic acid [not available in the United States]) are more effective
than placebo and preferable to oral antibiotics for limited impetigo.

e Retapamulin is a novel pleuromutilin antibacterial and the first new topical
antibacterial in nearly 20 years. Retapamulin acts on three key aspects of
bacterial protein synthesis, making it far less likely to induce resistant strains. It
is approved for the treatment of impetigo due to Staphylococcus aureus
(methicillin-susceptible isolates only) or Streptococcus pyogenes in adults and
children at least nine months of age.

e  Oral penicillin should not be used for impetigo because it is less effective than
other antibiotics.

e  Oral erythromycin and macrolides should not be used to treat impetigo because
of emerging drug resistance.

e  There is insufficient evidence to recommend topical disinfectants for the
treatment of impetigo.

e  There is insufficient evidence to recommend (or dismiss) popular herbal
treatments for impetigo.

International Society
for Peritoneal
Dialysis:

Reducing Risks of
Peritoneal Dialysis-
Related Infections
(2011)%

General considerations

e Prevention of catheter infections (and thus peritonitis) is the primary goal of exit-
site care.

e Antibiotic protocols against Staphylococcus Aureus are effective in reducing the
risk of Staphylococcus Aureus catheter infections.

Antibiotic protocol options for preventing exit-site infections
e  Mupirocin:
o Daily after cleansing in all patients.
o Daily after cleansing in carriers only.
o Inresponse to a positive exit-site culture for Staphylococcus aureus
denoting carriage.
o Mupirocin ointment should be avoided in patients with polyurethane
catheters and mupirocin cream should be substituted.
e Gentamicin cream:
o Daily in all patients after cleansing.

European
(International Union
Against Sexually
Transmitted
Infections/ World
Health Organization):
Guideline on the
Management of
Vaginal Discharge
(2018)*

Bacterial vaginosis
e Recommended regimens for bacterial vaginosis:

o Metronidazole 400 to 500 mg twice daily for five to seven days.
o Intravaginal metronidazole 0.75% gel once daily for five days.
o Intravaginal clindamycin 2% cream once daily for seven days.
e Alternative regimens for bacterial vaginosis:
o Metronidazole 2 g in a single dose.
o Tinidazole 2 g in a single dose.
o Tinidazole 1 g daily for five days.
o Clindamycin 300 mg twice daily for seven days.
o Dequalinium chloride 10 mg vaginal tablet once daily for six days.

¢ Clindamycin and metronidazole have equal efficacy, comparing oral and vaginal
formulations, both after one week and after one month of therapy.
Approximately 58 to 88% will be cured after five days treatment with
metronidazole or clindamycin. In most studies, clindamycin tended to have less
adverse effects than metronidazole.

e  Single dose therapies have lower cure rates than prolonged treatment. Oral
metronidazole for seven days has a significantly higher cure rate than single dose
treatment (88 vs 54% and 82 vs 62% at three to four weeks after completion of
therapy).

e Intravaginal metronidazole is recommended for the treatment of persistent and
recurrent bacterial vaginosis.
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Aerobic vaginitis
e Recommended regimens for aerobic vaginitis:
o 2% clindamycin cream 5 g intravaginally for seven to 21 days.
o Combination use of intravaginal clindamycin and intravaginal steroids
e.g., Hydrocortisone 300 to 500 mg intravaginally for seven to 21 days
for more severe cases.
o In cases with a significant atrophy component, local estrogens can be
added.

Vaginal candidiasis

e Intravaginal and oral therapies are equally effective for vaginal candidiasis.

e Treatment with azoles results in relief of symptoms and negative cultures among
80 to 90% of patients after either oral or topical treatment; only topical
preparations should be used during pregnancy.

e Recommended regimens for vaginal candidiasis:

o Fluconazole 150 mg orally as a single dose.

o Itraconazole 200 mg twice daily for one day.

o Clotrimazole vaginal tablet 500 mg once or 200 mg once daily for
three days.

o Miconazole vaginal ovule 1,200 mg as a single dose or 400 mg
once daily for three days.

o Econazole vaginal pessary 150 mg as a single dose.

e Standard single dose treatments are as effective as longer courses.
e In aseverely symptomatic attack, symptomatic benefit is with fluconazole 150
mg treatment repeated after three days.

Trichomonas vaginalis
e Recommended regimens for trichomonas vaginalis:
o Metronidazole 400 to 500 mg orally twice daily for five to seven days.
o Metronidazole 2 gram orally in a single dose.
o Tinidazole 2 g orally in a single dose.
e  The nitroimidazoles are the only class of drugs useful for the oral or parenteral
therapy of trichomoniasis and most strains are highly susceptible.

British Association for
Sexual Health and
Human
Immunodeficiency
Virus:

National Guideline
for the Management
of Bacterial
Vaginosis

(2012)*

e Recommended regimens for bacterial vaginosis:

o Metronidazole 400 mg twice daily for five to seven days.

o Metronidazole 2 g in a single dose.

o Intravaginal metronidazole 0.75% gel once daily for five days.

o Intravaginal clindamycin 2% cream once daily for seven days.
e  Alternative regimens for bacterial vaginosis:

o Tinidazole 2 g in a single dose.

o Clindamycin 300 mg twice daily for seven days.

e  All these treatments have been shown to achieve cure rates of 70 to 80% after
four weeks in controlled trials using placebo or comparison with oral
metronidazole. Oral metronidazole treatment is established and usually well
tolerated. Dosage and duration used in trials have varied from 400 mg twice daily
for five days to 500 mg twice daily for seven days. The 2 g immediate dose may
be slightly less effective at four week follow up.

e Intravaginal metronidazole gel and clindamycin cream have similar efficacy.
Metronidazole is less active against lactobacilli than clindamycin. Clindamycin is
more active than metronidazole against most of the bacteria associated with
bacterial vaginosis.

e  Oral clindamycin has only been evaluated in one study with short-term follow
up, and in pregnant women.

e Tinidazole has similar in vitro antibacterial activity and efficacy compared to
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metronidazole.

Infectious Diseases
Society of America:
Clinical Practice
Guidelines for the
Treatment of
Methicillin-resistant

Impetigo and secondarily infected skin lesions (e.g., eczema, ulcers, or
lacerations) in children
e  Topical mupirocin 2% ointment can be used.

Methicillin-resistant Staphylococcus Aureus infections in neonates (neonatal

pustulosis)

Staphylococcus e For mild cases with localized disease, topical treatment with mupirocin may be
Aureus Infections in adequate in full-term neonates and young infants.

Adults and Children

(2011)%

Infectious Diseases
Society of America:
Practice Guidelines
for the Diagnosis and
Management of Skin
and Soft Tissue
Infections: 2014
Update

(2014)%¢

Impetigo and ecthyma

e Bullous and nonbullous impetigo can be treated with oral or topical
antimicrobials, but oral therapy is recommended for patients with numerous
lesions or in outbreaks affecting several people to help decrease transmission of
infection. Treatment for ecthyma should be an oral antimicrobial. Treatment of
bullous and nonbullous impetigo should be with either mupirocin or retapamulin
twice daily for five days.

Recurrent skin abscesses

e A recurrent abscess at a site of previous infection should prompt a search for
local causes such as a pilonidal cyst, hidradenitis suppurativa, or foreign
material. Recurrent abscesses should be drained and cultured early in the course
of infection.

e  After obtaining cultures of recurrent abscess, treat with a five to ten day course
of an antibiotic active against the pathogen isolated.
Consider a five day decolonization regimen twice daily of intranasal mupirocin,
daily chlorhexidine washes, and daily decontamination of personal items such as
towels, sheets, and clothes for recurrent S. aureus infection.

Society of
Obstetricians and
Gynecologists of
Canada (SOGC):
Clinical practice
guideline on
vulvovaginitis —
Screening for and
management of
trichomoniasis,
vulvovaginal
candidiasis, and
bacterial vaginosis
(2015)%

e Following initial therapy, treatment success of recurrent vulvovaginal candidiasis
is enhanced by maintenance of weekly oral fluconazole for up to six months.

e Symptomatic vulvovaginal candidiasis treated with topical azoles may require
longer courses of therapy to be resolved.

e Test of cure following treatment of trichomoniasis with oral metronidazole is not
recommended.

e Higher-dose therapy may be needed for treatment-resistant cases of
trichomoniasis.

e  Cure rates are equal at up to 88% for trichomoniasis treated with oral
metronidazole 2 g once or 500 mg twice daily for seven days. Partner treatment,
even without screening, enhances cure rates.

e In pregnancy, treatment of symptomatic Trichomonas vaginalis with oral
metronidazole is warranted for the prevention of preterm birth.

e Bacterial vaginosis should be diagnosed using either clinical (Amsel’s) or
laboratory (Gram stain with objective scoring system) criteria.

e  Symptomatic bacterial vaginosis should be treated with oral metronidazole 500
mg twice daily for seven days. Alternatives include vaginal metronidazole gel
and oral or vaginal clindamycin cream.

e Longer courses of therapy for bacterial vaginosis are recommended for women
with documented multiple recurrences.
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III. Indications

The Food and Drug Administration (FDA)-approved indications for the skin and mucous membrane antibacterials
are noted in Table 3. While agents within this therapeutic class may have demonstrated positive activity via in
vitro trials, the clinical significance of this activity remains unknown until fully demonstrated in well-controlled,
peer-reviewed in vivo clinical trials. As such, this review and the recommendations provided are based
exclusively upon the results of such clinical trials.

Table 3. FDA-Approved Indications for the Skin and Mucous Membrane Antibacterials'-'*

q q Combination
Single-Entity Agents Products
Y Clindamy | Gentam | Metronid | Mupiro | Ozenox Neomycin and
Indication 3 - 5 3 a
cin icin azole cin acin Fluocinolone

Skin Infections

Treatment of impetigo due to
Staphylococcus aureus and v v
Streptococcus pyogenes

Treatment of primary and secondary
skin infections

Treatment of corticosteroid-responsive
dermatoses with secondary infection

Treatment of secondarily infected
traumatic skin lesions due to
susceptible strains of S. aureus and S.

pyogenes

v

Vaginal Infections

Treatment of bacterial vaginosis v v | |

*QOintment formulation.
TCream formulation.

IV. Pharmacokinetics
The pharmacokinetic parameters of the skin and mucous membrane antibacterials are listed in Table 4.
Pharmacokinetic properties of the combination products not listed in the table below would be in line with the

properties of their individual components listed in the table below.

Table 4. Pharmacokinetic Parameters of the Skin and Mucous Membrane Antibacterials!”

Generic Bioavailability Protein Binding | Metabolism Excretion Half-Life
Name(s) (%) (%) (%) (%) (hours)
Clindamycin Vaginal cream: 5 Not reported Liver Renal (<10) 1.5t0 11.0
Vaginal supp: 30
Fluocinolone Not reported Not reported Liver Renal Not reported
Gentamicin™® <5 0 to 30 Not reported Renal (65 to 2103.9
100)
Metronidazole 56 <20 Liver Renal (60 to 80) 6to 12
Mupirocin No measurable >97% Not reported Renal 0.28 t0 0.6
absorption
Neomycin 3 0to0 30 Not reported Fecal (97) Not reported
Ozenoxacin No measurable 80 to 85 Liver Not reported Not reported
absorption (minimal)

*Qreater absorption of drug with cream than ointment.

V.  Drug Interactions
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Major drug interactions with the skin and mucous membrane antibacterials are listed in Table 5.

Table 5. Major Drug Interactions with the Skin and Mucous Membrane Antibacterials®

Generic Name(s) Interaction Mechanism

Clindamycin Erythromycin Concurrent use of clindamycin and erythromycin may result
in antagonistic antimicrobial effects.

Fluocinolone Desmopressin Concurrent use of fluocinolone and desmopressin may result
in increased risk of severe hyponatremia.

Fluocinolone Bemiparin Concurrent use of fluocinolone and bemiparin may result in
increased risk of bleeding

Fluocinolone Nadroparin Concurrent use of fluocinolone and nadroparin may result in
increased risk of bleeding

Fluocinolone Sargramostim Concurrent use of fluocinolone and sargramostim may result
in increased myeloproliferative effects of sargramostim.

Gentamicin Lysine Concurrent use of gentamicin and lysine may result in
increased risk of nephrotoxicity.

Metronidazole Amprenavir Concurrent use of metronidazole and amprenavir may result
in an increased risk of propylene glycol toxicity (seizures,
tachycardia, lactic acidosis, renal toxicity, hemolysis).

Metronidazole QT-interval Concurrent use of metronidazole and QT-interval prolonging

prolonging drugs | drugs may result in increased risk of QT-interval prolongation
and arrhythmias.

Metronidazole Disulfiram Concurrent use of metronidazole and disulfiram may result in
CNS toxicity (psychotic symptoms, confusion).

Metronidazole Dronabinol Concurrent use of metronidazole and dronabinol may result in

disulfiram-like reaction.
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VI

Adverse Drug Events

Skin and Mucous Membrane Antibacterials

The most common adverse drug events reported with the skin and mucous membrane antibacterials are listed in Table 6.

Table 6. Adverse Drug Events (%) Reported with the Skin and Mucous Membrane Antibacterials''*

AHFS Class 840404

Adverse Events

Single-Entity Agents

Combination Products

Clindamycin

| Gentamicin | Metronidazole | Mupirocin

Ozenoxacin

Neomycin and Fluocinolone

Central Nervous System

Depression

<1

Dizziness

<1

2

<1

Fatigue

<1

<1

Headache

2to7

2t09

Vertigo

<1

Dermatological

Acneiform eruptions

<

Acne vulgaris

Burning

< |1

Cellulitis

Contact dermatitis

< |1

Dermatitis

Dryness

< |1

Erythema

Folliculitis

Hypertrichosis

Hypopigmentation

Irritation

Maceration of skin

Miliaria

Perioral dermatitis

Pruritus

(K[| [ [

Rash

— O\ 1

Rosacea-like face eruption

Seborrhea

Seborrheic dermatitis

Skin atrophy

< |1

Stinging

Striae

<

Tenderness
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AHFS Class 840404

Adverse Events

Single-Entity Agents

Combination Products

Clindamycin Gentamicin | Metronidazole Mupirocin Ozenoxacin Neomycin and Fluocinolone

Urticaria <1 - <1 <1 - _
Gastrointestinal
Abdominal bloating - - <1 - - -
Abdominal gas - - <1 - - -
Abdominal pain/cramps <1 - 1to5 <1 - -
Appetite decreased - - 1 - - -
Clostridioides difficile colitis v - - - - -
Clostridioides difficile-

. X - - - <1 ; .
associated diarrhea
Colitis v - - - R -
Constipation 2 - <1 - - -
Diarrhea <1 - 1 <1 - _
Dyspepsia <1 - <1 - - -
Flatulence <1 - <1 - - _
Halitosis <1 - - - - R
Hematochezia v - - - - -
Gastrointestinal ) i - ) i ]
discomfort/distress
Nausea <1 - <4 1to5 - _
Taste perversion <1 - 2 3 - _
Thirst - - <1 - - _
Vomiting <1 - <4 - - -
Xerostomia - - <1 <1 - _
Genitourinary
Abnormal uterine bleeding - - 1 - - -
Cervical candidiasis - - <10 - - _
Dark urine - - <1 - - -
Dysmenorrhea <1 - 1to3 - - -
Dysuria <1 - <1 - _ _
Heavy menstrual bleeding - - <1 - - -
Nephrotoxicity - - - - - v
Pelvic discomfort/pain <1 - 3 - - -
Pyelonephritis <1 - <1 - - -
Salpingitis - - <1 - - -
Trichomonal vaginitis 1 - - - - -
Urinary frequency - - <1 - - -
Urinary tract infection 2 - <1 - - -
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Adverse Events

Single-Entity Agents

Combination Products

Clindamycin

Gentamicin Metronidazole

Mupirocin

Ozenoxacin

Neomycin and Fluocinolone

Uterine hemorrhage

<1

Vaginal burning/irritation

<1

- 9

Vaginal candidiasis

2to 14

- 6to 10

Vaginal discharge

- 12

Vaginal discomfort

Vaginal dryness

Vaginal erythema

Vaginal hemorrhage

Vaginal infection

Vaginal pain

Vaginal swelling

Vulvovaginal disorder

Vulvovaginal pruritus

Vulvovaginitis

Respiratory

Asthma

Cough

Pharyngitis

Respiratory tract congestion

Rhinitis

N B

Other

Abnormal white blood cell
differential

Allergic reaction

Anorexia

Aphthous stomatitis

Bacterial infection

Bacterial overgrowth syndrome,
mycosis

Back pain

- <1

Blepharitis

Bloating

- <1

Breast hypertrophy

- <1

Diaphoresis

- <1

Ear pain

Edema

- <1

Endometriosis
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AHFS Class 840404

Adverse Events

Single-Entity Agents

Combination Products

Clindamycin Gentamicin | Metronidazole Mupirocin Ozenoxacin Neomycin and Fluocinolone
Epistaxis <1 - - <1 - -
Eye pain v - - - - -
Flank pain <1 - - - - -
Fever <1 - - - - -
Flu-like symptoms - - <1 - - -
Fungal infection <1 - 12 - - -
Gingivitis - - <1 - - _
Hypersensitivity <1 - <1 <1 - -
Hyperthyroidism <1 - - _ R R
Increased thirst - - <1 - - -
Increased wound secretion - - - <1 - -
Insomnia - - <1 - - _
Intermenstrual bleeding <l - - - - -
Lactation - - <1 - - -
Leukorrhea - - <1 - - -
Mastalgia - - 1 - - R
Menstrual disorder <1 - - - - -
Metrorrhagia <1 - - - - _
Mucous membrane disease - - <1 - - -
Muscle cramps - - 1 - - -
Ototoxicity - - - - - v
Pain <1 - <1 <2 - -
Secondary infection - - - <1 - v
¥ Percent not specified.
- Event not reported.
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VIIL

Dosing and Administration

Skin and Mucous Membrane Antibacterials
AHFS Class 840404

The usual dosing regimens for the skin and mucous membrane antibacterials are listed in Table 7.

Table 7. Usual Dosing Regimens for the Skin and Mucous Membrane Antibacterials

1-14

Generic Name(s) Usual Adult Dose | Usual Pediatric Dose | Availability
Single-entity Agents
Clindamycin Bacterial vaginosis: Bacterial vaginosis: Vaginal
Vaginal cream: Cream 2%: Limited data cream:
Cleocin®: insert one applicatorful available: insert one 2%
intravaginally once daily at bedtime for | applicatorful intravaginally
three or seven days in non-pregnant at bedtime for 7 days Vaginal gel:
patients and for seven days in pregnant 2%
patients Gel: insert one
applicatorful intravaginally | Vaginal
Clindesse®: insert one applicatorful once suppository:
intravaginally once 100 mg
Suppository: Insert one
Vaginal gel: insert one applicatorful ovule intravaginally once
intravaginally once daily at bedtime for 3 days
Vaginal suppository: insert one
suppository intravaginally once daily at
bedtime for three days
Gentamicin Primary and secondary skin infections: | Primary and secondary Cream:
Cream or ointment: apply to the lesions | skin infections: 0.1%
three to four times daily Cream or ointment: apply
to the lesions three to four | Ointment:
times daily 0.1%
Metronidazole Bacterial vaginosis: Bacterial vaginosis: Vaginal gel:
Vaginal gel: Vaginal gel 0.75%: 0.75%
MetroGel-Vaginal®: insert one Adolescents: one 1.3%
applicatorful intravaginally one to two | applicatorful intravaginally
times daily for five days. For once daily | once daily at bedtime for 5
dosing, administer at bedtime days
Vandazole®: insert one applicatorful Vaginal gel 1.3%: Children
intravaginally once daily for five days. | >12 years and adolescents:
For once daily dosing, administer at one applicatorful
bedtime intravaginally once at
bedtime as a single dose
Nuvessa®: insert one applicatorful
intravaginally once at bedtime
Mupirocin Treatment of impetigo due to Treatment of impetigo and | Cream:
Staphylococcus aureus and minor skin infection in 2%
Streptococcus pyogenes: infants, children and
Ointment: apply to the affected area adolescents: Ointment:
two to three times daily for five days Cream, ointment: apply 2%
small amount 3 times daily
Treatment of secondarily infected for 5 to 10 days; patients
traumatic skin lesions due to not showing clinical
susceptible strains of S. aureus and S. response after 5 days
pyogenes: should be reevaluated
Cream: apply to the affected area two
to three times daily, typically for 7 to
14 days depending on severity and
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Generic Name(s)

Usual Adult Dose

Usual Pediatric Dose

Availability

clinical response; if no response after
three to five days, re-evaluate treatment

Ozenoxacin Treatment of impetigo due to Treatment of impetigo due | Cream:
Staphylococcus aureus and to S. aureus and S. 1%
Streptococcus pyogenes: pyogenes in children two
Cream: Apply a thin layer to the months of age and older:
affected area (up to 100 cm?) two times | Cream: Apply a thin layer
daily for five days to the affected area (up to
100 cm? for patients >12
years of age; or 2% of total
body surface area not to
exceed 100 cm? for
patients <12 years of age)
two times daily for five
days
Combination Products
Neomycin and Treatment of corticosteroid-responsive | Refer to adult dosing. Cream:

fluocinolone

dermatoses with secondary infection:
Cream: apply to the affected area as a
thin film two to four times daily

Dosage should be based on
severity of disease and
patient response; use
smallest amount for
shortest period of time.
Therapy should be
discontinued when control
is achieved.

0.5%-0.025%

25

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services




VIII. Effectiveness

Skin and Mucous Membrane Antibacterials
AHFS Class 840404

Clinical studies evaluating the safety and efficacy of the skin and mucous membrane antibacterials are summarized in Table 8.

Table 8. Comparative Clinical Trials with the Skin and Mucous Membrane Antibacterials

. Study Size
Study an d Study Design 'and and Study End Points Results
Drug Regimen Demographics q
Duration
Bacterial Vaginosis
Nyirjesy et al.?® RETRO N=55 Primary: Primary:
(2007) Microbiologic, There were significant reductions in mean Mobiluncus scores from
Nonpregnant 21 to 30 days | clinical, and baseline to the test-of-cure visit in both treatment groups (P<0.0001 for
Clindamycin 2% women >18 years of therapeutic cure of | both groups).

vaginal cream as a
single dose

age with a clinical
diagnosis of

bacterial vaginosis

The mean Mobiluncus score in the clindamycin group was less than in the

bacterial vaginosis Secondary: metronidazole group at the test-of-cure visit (0.05 vs 0.33; P<0.0471),
Vs Not reported indicating a significantly greater decrease in the presence of Mobiluncus in
the clindamycin group compared to the metronidazole group.
metronidazole
0.75% vaginal gel Significantly more patients in the clindamycin group compared to the
BID for 5 days metronidazole group achieved microbiologic (57.5 vs 26.7%; P=0.04) and
clinical cure (57.5 vs 26.7%; P=0.04) of bacterial vaginosis.
There was no significant difference between the clindamycin and
metronidazole groups with regards to therapeutic cure rates (P=0.09).
Secondary:
Not reported
Nyirjesy et al.? RETRO N=408 Primary: Primary:
(2006) Change in Lactobacillus scores were similar between the three treatment groups at
Nonpregnant 21 to 30 days | Lactobacillus the test-of-cure visit (P=0.71). The percentages of patients with a score of
Clindamycin 2% women >18 years of scores from four (reflecting no observed Lactobacillus morphotypes) were reduced to

vaginal cream as a
single dose

Vs
clindamycin 2%

vaginal cream QD
for 7 days

age with a clinical
diagnosis of
bacterial vaginosis

baseline to the test-
of-cure visit

Secondary:
Not reported

34, 36, and 39% in the clindamycin single-dose, clindamycin multi-dose,
and metronidazole groups, respectively (P<0.0001 for all treatment

groups).

At the test-of-cure visit, 43, 38, and 38% of patients in the clindamycin
single-dose, clindamycin multi-dose, and metronidazole groups,
respectively, had Lactobacillus scores of zero (reflecting fully restored
Lactobacillus). The three treatment groups were comparable with respect
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. Study Size
Study an d Study Design 'and and gtudy End Points Results
Drug Regimen Demographics q
Duration

to the distributions of Lactobacillus scores within the groups.
Vs

The changes in Lactobacillus scores from baseline to the test-of-cure visit
metronidazole were similar across the three treatment groups (P=0.50).
0.75% vaginal gel
BID for 5 days Secondary:

Not reported
Faro et al.>° AC, MC, PG, RCT, N=540 Primary: Primary:
(2005) SB Investigator cure, There were no statistically significant differences found in the cure rates

30 days clinical cure, and between the Clindesse® and the Cleocin® treatment groups. The P values

Clindamycin 2% Non-pregnant therapeutic cure for investigator cure, clinical cure, and therapeutic cure were P=0.702,
vaginal cream women >18 years of P=0.945, and P=0.572, respectively.
(Clindesse®) as a age, with bacterial Secondary:
single dose vaginosis infections Not reported Secondary:

Not reported
Vs
clindamycin 2%
vaginal cream
(Cleocin®) QD
McCormack et DB, MC, RCT N=159 Primary: Primary:
al.’! Clinical cure or Clinical cure or improvement was seen in 69.6% of patients in the
(2001) Nonpregnant 7 days, with | improvement clindamycin group compared to 41.8% of patients in the triple

women >16 years of follow-up sulfonamide group (P<0.0001).

Clindamycin 2% age with visits at days 5 | Secondary:
vaginal cream QD | symptomatic to 10 and 25 to | Not reported Among patients with a history of bacterial vaginosis, the cure rates at five

VS

sulfonamide
vaginal cream BID

bacterial vaginosis

39

to 10 days after treatment for clindamycin and sulfonamide were 25 and
51%, respectively (P<0.001); and, at 25 to 39 days post-treatment, the cure
rates for clindamycin and sulfonamide were 63.9 and 29.4%, respectively
(P<0.0001).

Among patients with no history of bacterial vaginosis, the cure rates at
five to 10 days after treatment for clindamycin and sulfonamide were 27.9
and 42.9%, respectively; and, the improvement rates were 46.5 and 35.7%,
respectively (P=0.4). At 25 to 39 days post-treatment, the cure rates for
clindamycin and sulfonamide were 44.2 and 46.4%, respectively (P=0.11).
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] Study Size
Study an d Study Design 'and and gtudy End Points Results
Drug Regimen Demographics q
Duration
The Gram stain evaluation showed fewer stains consistent with bacterial
vaginosis for the clindamycin group as compared to the sulfonamide
group, at both post-treatment evaluations (P<0.002).
Secondary:
Not reported
Paavonen et al.>? AC, DB, MC, RCT N=399 Primary: Primary:
(2000) Overall clinical No statistically significant difference between the two treatment groups
Adult women 52 days outcome, reported | was observed regarding the primary endpoint (95% CI, -10.6 to 13.4;
Clindamycin 100 diagnosed with as cure, failure, P=0.810).
mg vaginal ovules | bacterial vaginosis and non-assessable
QD for 3 days efficacy rate Secondary:
There was no statistically significant difference in clinical status, at either
Vs Secondary: the first or second follow-up visit, between the two treatment groups
Clinical status, (P>0.5).
metronidazole 500 symptoms of
mg capsules BID vaginitis or There was no significant difference in the proportion of patients who rated
for 7 days cervicitis at each their vaginal infection as cured in the metronidazole treatment group
follow-up visit, (79.6%) compared to clindamycin treatment group (78.3%).
patient evaluation
of efficacy at There was no difference in the number of patients reporting symptoms of
second follow-up vaginitis and cervicitis at either the first or second follow-up visit.
visit, and adverse
effects Treatment-related adverse effects were more frequent in the metronidazole
group (16.3%), compared to the clindamycin treatment group (10.3%), but
this difference was not statistically significant (P=0.104).
Austin et al.* AC, DB, RCT N=119 Primary: Primary:
(2005) Overall clinical The clinical response rate did not differ between the two treatment groups.
Premenopausal, 90 days outcome, At seven to 12 days, cure rates were 79 and 88% for metronidazole and
Clindamycin non-pregnant microbiologic clindamycin, respectively (P=0.3). At 35 to 45 days, cure rates were 62
vaginal ovules QD | women >18 years of response and 55%, respectively (P=0.5). The rates were 58 and 55%, respectively,
for 3 days age diagnosed with at days 70 to 90 after therapy (P=0.8).
bacterial vaginosis Secondary:
Vs Not reported While both therapies resulted in decreased colonization by Gardnerella
vaginalis and Mycoplasma hominis (P<0.001), only the metronidazole
metronidazole treatment led to a significant decrease in the frequency and concentration
vaginal gel QD for of Prevotella bivia and black-pigmented Prevotella species (P<0.05).
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] Study Size
Study an d Study Design 'and and gtudy End Points Results
Drug Regimen Demographics q
Duration
5 days
Women treated with metronidazole had a significant decrease in
colonization by Ureaplasma urealyticum (P<0.001) compared to
clindamycin-treated women (P=0.3).
Both Porphyromonas and nonpigmented Prevotella species decreased
significantly following treatment with either regimen (P<0.001).
Clindamycin-resistant subpopulations of P. bivia and black-pigmented
Prevotella species emerged seven to 12 days after therapy even among
patients initially colonized by clindamycin-susceptible strains.
Secondary:
Not reported
Ferris et al.3* AC, DB, RCT N=101 Primary: Primary:
(1995) Cure rate, post- There was no significant difference in cure rates for oral metronidazole
Premenopausal, 14 days treatment (84.2%), metronidazole vaginal cream (75.0%), or clindamycin vaginal
Clindamycin 2% non-pregnant vulvovaginal cream (86.2%; P=0.548).
vaginal cream QD | women candidiasis
for 7 days >18 years of age There was no significant difference in the rates of post-treatment
diagnosed with Secondary: vulvovaginal candidiasis associated with oral metronidazole (12.5%),
Vs bacterial vaginosis Not reported metronidazole vaginal cream (30.4%), or clindamycin vaginal cream
(14.8%; P=0.272).
metronidazole
vaginal gel BID Secondary:
for 5 days Not reported
Vs
metronidazole 500
mg capsules BID
for 7 days
Fischbach et al.* AC, DB, MC, RCT N=407 Primary: Primary:
(1993) Cure rate, post- There was no significant difference in cure rate for oral metronidazole
Premenopausal, 39 days treatment (78%) and clindamycin vaginal cream (83%).
Clindamycin 2% non-pregnant vulvovaginal
vaginal cream QD | women >18 years of candidiasis The incidence of drug-related adverse effects was similar in both groups,
for 7 days age diagnosed with approximately 12%.
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] Study Size
Study an d Study Design 'and and gtudy End Points Results
Drug Regimen Demographics q
Duration
bacterial vaginosis Secondary:
Vs Not reported There was no significant difference in the rates of post-treatment
vulvovaginal candidiasis associated with oral metronidazole (4.7%) and
metronidazole 500 clindamycin vaginal cream (8.5%).
mg capsules BID
for 7 days Secondary:
Not reported
Tariq et al.> DB, RCT N=182 Primary: Primary:
(2017) Therapeutic On follow-up at 15" day of treatment, 92% of participants were
Non-pregnant 15 days success (defined as | completely free from vaginal discharge in the clindamycin group, and 96%
Clindamycin 2% women with normal Nugent had a negative amine test and clue cells. In the secnidazole group, 16% of
vaginal cream symptomatic score, negative participants were free from vaginal discharge. Amine test and clue cells
multiple doses bacterial vaginosis Amine test, and no | were still positive in 69 and 77%, respectively. Overall, 96.6% participants
(defined as milky milky white in vaginal clindamycin group recovered from the bacterial vaginosis,
Vs white vaginal discharge) while 23% patients were cured in oral secnidazole group (P<0.0001).
discharge, vaginal
secnidazole 2 pH >4.5, and clue Secondary: Secondary:
grams orally once cells on microscopy Not reported Not reported
Arredondo et al.’” | DB, MC, RCT N=184 Primary: Primary:
(1992) Total healing rate, | Improvement in total healing was 87% for clindamycin and 79% for
Women with 50 days relapse rate, failure | metronidazole (P>0.22).
Metronidazole 500 | symptomatic rate, and adverse
mg capsules BID bacterial vaginosis events While 7% of patients randomized to the metronidazole group developed
for 7 days relapse of the disease following treatment, none of the patients receiving
Secondary: topical clindamycin experienced a relapse.
Vs Not reported
The failure rates were 4.0 and 10.5% for clindamycin and 17.0 and 5.8%
clindamycin 2% for metronidazole at first and second follow-up visits, respectively.
vaginal cream BID
for 7 days Both drugs were well tolerated, with the most serious side effect,
generalized rash, reported by a patient on metronidazole therapy.
Secondary:
Not reported
Andres et al.®® DB, PC, PRO, RCT N=60 Primary: Primary:
(1992) Cure rate, There was no statistically significant difference in the proportion of
Non-pregnant 30 days improvement rate, | patients who have either improved or were cured post-treatment between
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] Study Size
Study an d Study Design 'and and gtudy End Points Results
Drug Regimen Demographics q
Duration
Metronidazole 500 | women 18 to 60 clinical failure the metronidazole (82%) and clindamycin (97%) study groups at the one-
mg capsules BID years of age assessed at the week follow-up visit.
for 7 days diagnosed with one-week and four-
bacterial vaginosis week follow-up There was no statistically significant difference in the proportion of
Vs visits, and adverse | patients who had either improved or were cured post-treatment between
events the metronidazole (94.1%) and clindamycin (89.5%) study groups at the
clindamycin 2% four-week follow-up visit.
vaginal cream BID Secondary:
for 7 days Not reported There was no statistically significant difference in clinical failure rates
among patients randomized to receive either of the two study drugs.
There was no statistically significant difference in side effects among
patients randomized to receive either of the two study drugs.
Secondary:
Not reported
Schmitt et al.*° DB, PC, RCT N=61 Primary: Primary:
(1992) Overall healing There was no statistically significant difference in the overall cure rate
Nonpregnant 30 days rate (clinical and between the metronidazole (87%) and clindamycin (72%) study groups at
Metronidazole 500 | women 18 to 60 microbiological), the one-week follow-up visit (P=0.32). One month later, 61% of patients
mg capsules BID years of age symptomatic in both groups remained cured.
for 7 days diagnosed with failure rate at the
bacterial vaginosis one-week and four- | Symptomatic failure occurred in one patient receiving clindamycin and in
Vs week follow-up no one on metronidazole therapy.

clindamycin 2%
vaginal cream 5 g
QD for 7 days

visits, adverse
events, and
Candida infections

Secondary:
Not reported

There were fewer asymptomatic failures in the metronidazole group
compared to the clindamycin treatment arm; however this difference was
not statistically significant (P=0.16).

Symptomatic Candida yeast infections developed in 12% of clindamycin-
treated patients and 9% of patients on metronidazole therapy.

There was no statistically significant difference in side effects among
patients randomized to receive either of the two study drugs.

Secondary:
Not reported
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Duration
Higuera et al.* DB, PC, RCT N=82 Primary: Primary:
(1993) Cure rate, There was no statistically significant difference in the proportion of
Nonpregnant 50 days improvement, patients who have either improved or were cured post-treatment between
Metronidazole 500 | women 16 to 60 clinical failure rate, | the metronidazole (82%) and clindamycin (86%) study groups at the one-
mg capsules BID years of age and relapse rate week follow-up visit.
for 7 days diagnosed with
bacterial vaginosis Secondary: There was no statistically significant difference in cure rate between the
Vs microbiological metronidazole (88%) and the clindamycin (90%) groups at the four-week
cure rate, vaginal follow-up visit.
clindamycin 2% fluid description,
vaginal cream 5 g patient’s efficacy There was no statistically significant difference in failure rate between the
QD for 7 days evaluation, and metronidazole (17.9%) and clindamycin (14.3%) treatment groups at the
adverse effects one-week and four-week follow-up visits.
Secondary:
There was no statistically significant difference in microbiological cure
rate between the metronidazole (82%) and the clindamycin (86%) groups
at the first follow-up visit.
There was no statistically significant difference in patient self-reported
cure rate between the metronidazole (82%) and clindamycin (86%)
groups.
There was a significantly higher percentage of patients in the clindamycin
group (10%) with a gram stain compatible with bacterial vaginosis at the
second follow-up visit compared to the metronidazole group (4%;
P<0.04).
At the second follow-up visit, there were a greater number of patients in
the clindamycin group (14%) exhibiting vaginal fluid odor compared to
the metronidazole group (4%).
There was no significant difference in the incidence of side effects
between the metronidazole group (22%) and clindamycin (15%) group.
Chavoustie et al.*! | MC, RCT N=255 Primary: Primary:
(2015) Proportion of The difference in therapeutic cure rates was not statistically different
Women >18 years 30 days patients with between groups.
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Metronidazole of age generally in therapeutic cure,
vaginal gel 1.3% good health and defined as a Secondary:
once daily for 1, 3, | with a clinical clinical and a For all the efficacy analyses, the differences were not statistically
or 5 days diagnosis of bacteriological significant. No clinically important differences were observed in the
bacterial vaginosis cure incidence of adverse events across treatment groups.
Vs
Secondary:
metronidazole Proportion of
vaginal gel 0.75% patients with
once daily for 5 clinical cure,
days proportion of
patients with
bacteriological
cure, time to
resolution of
symptoms, safety
Impetigo
Goldfarb et al.*? AC,RCT N=62 Primary: Primary:
(1988) Clinical response, There was no statistically significant difference in clinical or bacteriologic
Children >3 months 15 days bacteriologic response between the two treatment groups.
Mupirocin 2% of age with response, and
topical ointment impetigo adverse events Children randomized to mupirocin treatment were free of side effects
TID for 8 days while the most common side effect reported in the erythromycin group
Secondary: was diarrhea.
Vs Not reported
Secondary:
erythromycin Not reported
ethylsuccinate 40
mg/kg/day QID for
8 days
Dagan et al.¥ AC, DB, RCT N=102 Primary: Primary:
(1992) Cure rate or The mupirocin group exhibited a greater improvement compared to the
Children <16 years 8 days improved lesion, erythromycin group in terms of cure rates, improved lesions, worsening of
Mupirocin 2% of age with worsening of lesions, and bacterial colonization of the lesions (P<0.05).
topical ointment impetigo lesion, and

TID for 7 days

appearance of new
lesions

Secondary:
Not reported
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Vs

Secondary:
erythromycin Not reported
ethylsuccinate
suspension 50
mg/kg/day (up to
maximum daily
dose of 750 mg
daily) TID for 7
days
Koning et al.** SR N=5,578 Primary: Primary:
(2012) (68 trials) Cure as defined by | Non-bullous impetigo

Patients with clearance of crusts, | Topical antibiotics showed better cure rates or more improvement than

Any program of primary and Variable blisters and redness | placebo (pooled RR, 2.24; 95% CI, 1.61 to 3.13). This result was
topical or systemic | secondary impetigo duration as assessed by the consistent for both mupirocin (RR, 2.21; 95% CI, 1.59 to 3.05) and
treatment, investigator, and retapamulin (RR, 1.64; 95% CI, 1.30 to 2.07). In one small study,
including relief of symptoms | bacitracin did not show a difference in cure rate compared to placebo (RR,
antibiotics, as assessed by 3.71; 95% CI, 0.16 to 84.29).
disinfectants or participants
any other No one topical antibiotic clearly showed greater efficacy over another.
intervention for Secondary:
impetigo Adverse effects Pooling of 10 studies which compared topical mupirocin with oral

erythromycin showed significantly better cure rates or more improvement
with mupirocin (RR, 1.07; 95% CI, 1.01 to 1.13).

No significant differences were observed between topical mupirocin and
dicloxacillin, cephalexin or ampicillin.

Bacitracin was significantly less effective than oral cephalexin in one
small study, but no difference was seen between bacitracin and
erythromycin or penicillin.

Bullous impetigo
Neomycin and bacitracin was significantly less effective than oral
erythromycin (RR, 0.14; 95% CI, 0.02 to 0.99).

Secondary:

34

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services




Skin and Mucous Membrane Antibacterials

AHFS Class 840404
] Study Size
Study an d Study Design 'and and gtudy End Points Results
Drug Regimen Demographics q
Duration
The reported number of side effects was low, with most being mild. Oral
antibiotic treatment caused more side effects, especially gastrointestinal
ones, than topical treatment.
Oranje et al.¥ MC, NI, RCT N=519 Primary: Primary:
(2007) Clinical response Patients in the clinical PP population had a statistically significant greater
Patients >9 months 14 days clinical success rate at the end of therapy with retapamulin treatment
Retapamulin 1% of age with clinical Secondary: compared to sodium fusidate treatment (99.1 vs 94.0%; 95% CI, 1.1 to
ointment BID for 5 | diagnosis of Bacteriological 9.0; P=0.003).

days
Vs
sodium fusidate

2% ointment TID
for 7 days

primary bullous or
nonbullous impetigo

responses at end of
therapy and at
follow-up

Patients in the clinical ITT population had a clinical success rate of 94.8%
at the end of therapy with retapamulin treatment compared to 90.1%
observed with sodium fusidate treatment (95% CI, -0.4 to 9.7; P=0.062).

Patients in the clinical PP population had a clinical success rate of 96.4%
at follow-up with retapamulin treatment compared to 93.7% observed with
sodium fusidate treatment (95% CI, -1.8 to 7.2; P=0.221).

Patients in the clinical ITT population had a clinical success rate of 89.9%
at follow-up with retapamulin treatment compared to 87.2% observed with
sodium fusidate treatment (95% CI, -3.3 to 8.6; P=0.374).

Secondary:

Patients in the bacteriological PP population had a statistically significant

greater bacteriological success rate at the end of therapy with retapamulin

treatment compared to sodium fusidate treatment (99.2 vs 93.0%; 95% CI,
1.4 to 11.0; P=0.002).

Patients in the bacteriological ITT population also had a statistically
significant greater bacteriological success rate at the end of therapy with
retapamulin compared to sodium fusidate treatment (95.1 vs 88.5%; 95%
CL 0.5 to 12.6; P=0.022).

Patients in the bacteriological PP population had a bacteriological success
rate of 96.6% at follow-up with retapamulin treatment compared to 92.5%
observed with sodium fusidate treatment (95% CI, -1.4 to 9.6; P=0.106).

Patients in the bacteriological ITT population had bacteriological success
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rate of 90.1% at follow-up with retapamulin compared to 84.7% observed

with sodium fusidate treatment (95% CI, -1.8 to 12.5; P=0.134).
Koning et al.* DB, MC, PC, RCT N=213 Primary: Primary:
(2008) Clinical response A clinical response of ‘success’ was achieved by 86% of the ITT

Patients >9 months 14 days rate at the end of population at the end of therapy for the retapamulin group compared to
Retapamulin 1% of age with a therapy (seven 52% of the placebo group (P<0.0001).
ointment BID for 5 | clinical diagnosis of days)
days primary impetigo The clinical success rate (ITT) 14 days after start of treatment was 76 and
(bullous or Secondary: 39% for retapamulin and placebo, respectively (P<0.0001).

Vs nonbullous) Not reported

Secondary:
placebo ointment Not reported
BID for 5 days
Gropper et al.¥ AC, DB, M(C, PC, N=465 Primary: Primary:
(2014) PG, RCT Clinical response A clinical response (i.e., “success”) among the ITT population was

14 days rate in the ITT achieved by 34.8% of the ozenoxacin group at the end of therapy

Ozenoxacin 1%
cream BID for 5
days

Vs
retapamulin 1%
ointment BID for 5
days

VS.

placebo cream BID
for 5 days

Patients >2 years of
age with a clinical
diagnosis of bullous
or nonbullous
impetigo, a total
skin infection rating
scale score of at
least 8 (including a
pus exudate score of
at least 1) and a
total affected area of
up to 100 cm? with
surrounding
erythema not
exceeding 2 cm
from the edge of the
affected area

population at the
end of therapy (7
days)

Secondary:
Clinical response
rate in other
populations (PP
clinical and
bacteriological and
ITT
bacteriological),
skin infection
rating scale score
and size of affected
area, and clinical
and
microbiological
response according
to baseline
susceptibility

compared to 19.2% of the placebo group (P=0.003).

Secondary:

The cumulative clinical success rate at visit four (day 14) was 52.9% for
the ozenoxacin group vs. 40.4% for placebo (P=0.027). A total of three
individuals had a clinical relapse at day 14; one in the ozenoxacin group
and two in the placebo group.

At the end of the therapy, mean total skin infection rating scale scores
were reduced by 81.7% from baseline in the ozenoxacin group and by
71.6% from baseline in the placebo group.

The size of affected area ratio compared to baseline was smaller in the
ozenoxacin group vs. placebo at all postbaseline visits (P<0.001).

The microbiological success rate was 70.8% in the ozenoxacin group vs
38.2% in placebo after three to four days, and 79.2 and 56.6% after six to
seven days, resulting in a statistically significant difference in success
rates (P<0.0001 in both comparisons).

Compared to the retapamulin control, ozenoxacin was reported to have a
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profile, more rapid microbiologic clearance based upon success rates of 74.7 vs
microbiological 60.0% after three to four days (visit 2; P=0.0087) and 88.4 vs 88.7% after
response at visit 4, | six to seven days (visit 3; P=1.0000).
time to infection
and bacterial Clinical success as assessed by the absence of the treated lesions,
eradication improvement in lesions, or a reduction in the affected area such that no
further antimicrobial therapy was required occurred in 85.2, 83.1, and
73.7% of ozenoxacin-treated, retapamulin-treated, and placebo-treated
individuals, respectively.
Rosen et al.*® DB, MC, PC, PG N=411 Primary: Primary:
(2018) RCT Clinical response A clinical response (i.e., “success”) among the ITT population was
13 days rate in the ITT achieved by 54.4% of the ozenoxacin group at the end of therapy

Ozenoxacin 1%
cream BID for 5
days

VS.

placebo cream BID

Patients >2 months
of age with a
clinical diagnosis of
impetigo and a total
skin infection rating
scale score >3

population at the
end of therapy
(day-6)

Secondary:
Clinical response
at visit three

compared to 37.9% of the placebo group (P=0.001).

A clinical success response at visit 3 was achieved by 88.8% in the
ozenoxacin group compared to 78.2% in the placebo group after
incorporating combined criteria of clinical success (P=0.003). After two
days of therapy, 75.7% of the ozenoxacin group achieved a positive
clinical response (early cure or improvement) compared with 59.2% of the

for 5 days incorporating placebo group.
combined criteria
of clinical success, | Microbiological success was achieved by 87.2% of the ozenoxacin group
bacteriologic and 63.9% of the placebo group at visit 2 (P=0.002) and 92.0% and 73.1%
response, at visit 3, respectively (P=0.005).
therapeutic
response The overall therapeutic success rate (combined clinical and
microbiological response) was 57.6% in the ozenoxacin group and 34.5%
in the placebo group, corresponding to a difference in success rates of
0.226 (95% CI, 0.102 to 0.350; P<0.001). Therapeutic failure occurred in
40.8% of the ozenoxacin group and 61.3% of the placebo group.
Torrelo et al.* Pooled analysis of N=529 (total | Primary: Primary:
(2020) two MC, DB, RCT from both efficacy and safety | The clinical success rate in the pooled pediatric population after five days’
studies) of ozenoxacin in treatment was significantly higher with ozenoxacin than vehicle
Ozenoxacin 1% Patients aged 6 pediatric patients (P<0.0001). In all of the stratified age groups, ozenoxacin was associated
cream BID for 5 months to <18 years 7 days with a higher clinical success rate compared with vehicle. Respective
days with non-bullous Secondary: clinical success rates by age group for ozenoxacin versus vehicle were:
impetigo Not reported 100 versus 57.1% for 0.5 to <2 years; 88.0 versus 71.4% for 2 to <6 years;
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Vs 91.5 versus 77.4% for 6 to <12 years; and 93.3 versus 79.5% for 12 to <18
years. Results in the retapamulin control arm by age group were 93.5% for
vehicle 2 to <6 years, 71.1% for 6 to <12 years, and 76.9% for 12 to <18 years,
respectively.
Vs
There were 34 mild (n=25) or moderate (n=9) adverse events (AEs)
retapamulin 1% reported in 28 (5.3%) patients. No serious AEs were reported. A total of
ointment 15 AEs (12 mild, three moderate) were reported in 13 patients (5.4%)
treated with ozenoxacin; six AEs (three mild, three moderate) were
reported in six patients (3.0%) treated with vehicle, and 13 AEs (nine
mild, four moderate) were reported in nine patients (10.1%) treated with
retapamulin.
Secondary:
Not reported
Infections: Catheter-Related
Lok et al. DB, MC, RCT N=169 Primary: Primary:
(2003) Incidence of A smaller proportion of patients in the active group compared to placebo
Patients >18 years 6 months infection, experienced an infection during the study duration (12 vs 34%; P=0.0013).
Bacitracin (500 of age with end- bacteremia, It was calculated that treating five patients would prevent one infection
U/g), gramicidin stage renal disease mortality, (95%CL 3to 11).

(0.25 mg/g), and
polymyxin B
(10,000 U/g)
ointment applied
to the central
venous catheter at
the end of each
dialysis session for
2 weeks and then
with each dressing
change

\A

placebo

requiring
hemodialysis, using
a permanent cuffed
catheter in the
internal jugular vein
as their primary
source of vascular
access

hospitalization, and
catheter removal
due to infections

Secondary:
Not reported

The proportion of patients experiencing a bacteremia was significantly
higher in the placebo group compared to the active group (24 vs 10%;
P=0.02). Treating seven patients would prevent one case of bacteremia
(95% CI, 4 to 33).

There were 13 deaths in the placebo group compared to three deaths in the
treatment group during the study period (P=0.0041). It was calculated that
treating eight patients would prevent one death (95% CI, 5 to 27).

More patients in the placebo group compared to the active treatment group
required hospitalization (24 vs 7%; P=0.0041).

More patients in the placebo group compared to the active treatment group
required catheter removal due to infections (27 vs 10%; P=0.0071).
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Secondary:
Not reported
Chu et al.’! PRO N=95 Primary: Primary:
(2008) Incidence of ESI Fifteen episodes of ESI occurred in 12 patients in the gentamicin group.
Adult peritoneal 475.6 The overall rate was 0.38 episodes/patient-year. Nine episodes of ESI
Gentamicin cream | dialysis patients patient-months | Secondary: were recorded in seven patients in the mupirocin group. The over-all rate
attending an (gentamicin) | Not reported was 0.20 episodes/patient-year. No significant results were found.
Vs outpatient clinic in
Hong Kong 538.7 Six patients in the gentamicin group developed 13 peritonitis episodes,
mupirocin patient-months whereas 12 peritonitis episodes were reported in 10 patients in the
ointment (mupirocin) mupirocin group. No significant results were found.
Secondary:
Not reported
Xu et al.>? MA N=2,450 Primary: Primary:
(2010) (14 trials) Incidence of ESI Treatment with mupirocin decreased the risk of ESI by 72% (95% CI, 0.60
Patients >18 years and peritonitis due | to 0.81; P<0.0001) and the risk of peritonitis by 70% (95% CI, 0.52 to
Mupirocin of age undergoing Variable to S. aureus 0.81; P<0.0001) due to S. aureus.
peritoneal dialysis duration
Vs Secondary: Treatment with mupirocin reduced the risk of ESI and peritonitis due to all
Not reported organisms by 57% (95% CI, 0.46 to 0.66; P<0.00001) and 41% (95% ClI,
placebo or no 0.24 to 0.54; P<0.0001), respectively.
prophylaxis
Secondary:
Not reported
Bernardini et al.> DB, MC, RCT N=133 Primary: Primary:
(2005) P. aeruginosa and | There was a statistically significant difference in P. aeruginosa catheter
Patients >18 years S. aureus catheter infection rate between the gentamicin and mupirocin treatment groups
Mupirocin calcium | of age on peritoneal 12 months infection rates (0.0/year vs 0.11/year, respectively; P<0.003). S. aureus infections were

2% topical cream
applied to the
catheter exit site

QD
\&

gentamicin 0.1%

dialysis

Secondary:
Gram-negative and
gram-positive
peritonitis, overall
catheter infection,
peritonitis rate,
causative

infrequent in both the gentamicin and mupirocin treatment groups
(0.06/year vs 0.08/year, respectively; P<0.44).

Secondary:

The rate of gram-positive and gram-negative catheter infections was lower
in the gentamicin group compared to the mupirocin groups (0.23/year vs
0.54/year; P=0.005).
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topical cream, organism, catheter | Time to first catheter infection was longer with gentamicin compared to
applied to the removal, and time | the mupirocin cream (P=0.03).
catheter exit site to first catheter
QD infection Patients receiving gentamicin cream experienced a statistically significant
decrease in peritonitis rates compared to mupirocin group (0.34/year vs
0.52/year; P=0.03), with a significant decrease in gram-negative peritonitis
(0.02/year vs 0.15/year; P=0.003).
Catheter removal as a result of infection was similar between mupirocin
(0.09/year) and gentamicin (0.15/year) groups (P=0.45).
Mahaldar et al.>* RETRO N=100 Primary: Primary:
(2009) Incidence of ESI The ESI rate was 0.002 episodes/patient-month in the gentamicin group
Patients >18 years 11.8 months | and peritonitis and 0.004 episodes/patient—-month in the mupirocin group (P=0.45). The
Mupirocin of age on peritoneal and 14.3 rate of gram-positive ESI was 0.002 episodes/patient-month in the
dialysis who were months for Secondary: gentamicin group and 0.001 episodes/patient—month in the mupirocin
Vs using topical mupirocin and | Not reported group (P=0.75). The rate of gram-negative ESI was zero in the gentamicin
mupirocin or gentamicin, group and 0.002 episodes/patient—month in the mupirocin group (P=0.22).
gentamicin gentamicin and who respectively
had >6 months of The peritonitis rate was 0.06 episodes/patient—-month in the gentamicin
follow-up data group and 0.02 episodes/patient—month in the mupirocin group (P=0.07).
The rate of gram-positive peritonitis was 0.05 episodes/patient—-month in
the gentamicin group and 0.01 episodes/patient—-month in the mupirocin
group (P=0.08). The rate of gram-negative peritonitis was 0.009
episodes/patient—month in the gentamicin group and 0.008
episodes/patient—month in the mupirocin group (P=0.83).
Secondary:
Not reported
Aykut et al.> PRO N=33 Primary: Primary:
(2010) Incidence of ESI A total of 28 episodes of ESI (0.62 episodes/patient per year) and 41
Adults undergoing 5 years and peritonitis episodes of peritonitis (0.76 episodes/patient per year) were seen in 33
Mupirocin applied | peritoneal dialysis patients prior to mupirocin treatment. A total of 14 episodes of ESI (0.20
to the exit-site treatment Secondary: episodes/patient per year) and 34 episodes of peritonitis (0.54
once weekly Not reported episodes/patient per year) were observed in all groups of patients who

VS

used mupirocin one or three times a week for five years. The decrease was
28% in peritonitis (P=0.07) and 64% in ESI (P=0.03).
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mupirocin applied In a subgroup analysis, patients were divided into those who used

to the exit-site mupirocin once-a-week and those who used mupirocin three-times

three times weekly weekly. Among patients applying mupirocin once-weekly, there were 13
episodes of peritonitis and seven episodes of ESI. There were six episodes
of peritonitis and one episode of ESI among patients applying mupirocin
three times weekly. The rate of peritonitis was 56% lower (P=0.04) and
the rate of ESI was 92% lower (P=0.03) in the group that applied
mupirocin three times weekly compared to those who applied mupirocin
once-weekly.
Secondary:
Not reported

Skin and Soft Tissue Infections

Maddox et al.* DB, RCT N=59 Primary: Primary:

(1985) Prevention of Eighty-one percent of patients had positive normal skin cultures on one or

Children with minor 15 weeks streptococcal more occasions.

Bacitracin, wounds pyoderma

neomycin sulfate, Nineteen children (32%) developed streptococcal pyoderma.

and polymyxin B Secondary:

ointment applied Not reported Infection occurred in 47% of placebo-treated children compared to 15% of

to the wound TID children treated with bacitracin, neomycin sulfate, and polymyxin B
(NNT=32; P=0.01).

Vs
Secondary:

placebo Not reported

Dire et al.>’ DB, PC, PRO, RCT N=426 Primary: Primary:

(1995) Wound infection Wound infection rates were 17.6% for petrolatum, 5.5% for bacitracin

Bacitracin zinc,

Patients with
uncomplicated soft

rates

(NNT=8), 4.5% for bacitracin, neomycin sulfate, and polymyxin B
(NNT=8), and 12.1% for silver sulfadiazine (NNT=18; P=0.0034).

applied to the tissue wound Secondary:

wound TID admitted to the Not reported Sixty percent of the infections were stitch abscesses and were treated with
emergency local care only.

Vs department within
12 hours of injury There was no difference in rates of more serious infections between

bacitracin, groups.

neomycin sulfate,

and polymyxin B One patient developed a hypersensitivity reaction to bacitracin, neomycin
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ointment applied sulfate, and polymyxin B.
to the wound TID
Secondary:
Vs Not reported
silver sulfadiazine,
applied to the
wound TID
Vs
petrolatum,
applied to the
wound TID
Leyden et al.* AC, OL, RCT N=48 Primary: Primary:
(1987) Healing rate, Contaminated blister wounds treated with the triple antibiotic and the
Healthy volunteers, 22 days overall ranking of | Polysporin® ointments healed significantly faster (mean 9.2 and 8.8 days,
Bacitracin, with induced clinical appearance | respectively) compared to patients treated with benzalkonium chloride
neomycin sulfate, intradermal blister and the healing spray (14.2 days), merbromin (13.1 days), or those receiving no
and polymyxin B wounds rate of wounds, antibacterial treatment (13.3 days; P<0.05).
“triple-antibiotic” contaminated with infection rate, and
ointment S. aureus S. aureus count There was no statistically significant difference between the two
(Neosporin®) after two antibacterial ointments in terms of the overall ranking of clinical
applied to the applications of appearance and the healing rate of wounds.
wound BID each test agent
There was no statistically significant difference in infection rate between
Vs Secondary: the antiseptic-treated and no-treatment wounds.
Not reported

bacitracin and
polymyxin B
ointment
(Polysporin®)
applied to the
wound BID

VS

Neosporin® ointment was statistically better in terms of overall ranking of
clinical appearance and the healing rate of wounds compared to all other
products except the Polysporin® ointment (P<0.05).

Following two applications of Neosporin® (triple-antibiotic) ointment,
83.3% of the wounds had a bacterial count of zero, significantly higher

than seen with no treatment and all other products (P<0.05).

Secondary:
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benzalkonium
chloride applied to
the wound BID

VS

thimerosal applied
to the wound BID

Vs
hydrogen peroxide
3% applied to the
wound BID

Vs

tincture of iodine
applied to the
wound BID

Vs

camphor and
phenol applied to
the wound BID

VS

merbromin applied
to the wound BID

Vs
wound protectant

applied to the
wound BID

Not reported
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no treatment
Berger et al.® AC, PG, RCT N=70 Primary: Primary:
(2000) Pigmentary The triple-antibiotic ointment treatment group had a statistically
Healthy volunteers 14 days composite score, significant lower pigmentary composite score (2.6) at 90 days after study
Bacitracin, >18 years of age, textural composite | onset, compared to the group receiving gauze alone (4.2; P<0.001).
neomycin, and with dermabrasion score
polymyxin B wounds on the Pigmentary composite score did not significantly differ between the
“triple-antibiotic” upper back, Secondary: double-antibiotic and the gauze-only group.
ointment produced under Overall ranking of
(Neosporin®), anesthesia pigmentary The mean textural composite score at 45 days for the triple-antibiotic
applied to the changes, overall ointment group was statistically and clinically significantly different
wound BID ranking of textural | compared to the gauze treatment group (P<0.001).
changes, and
Vs percentage area of | At 90 days, both the triple- and the double-antibiotic ointment groups had
the test site a statistically significantly lower textural composite score compared to the
bacitracin and exhibiting scarring | gauze-only group (P<0.001).
polymyxin B
“double-antibiotic” Secondary:
ointment Both the pigmentary and the textural ranking significantly improved in the
(Polysporin®), triple-antibiotic group compared to the gauze-treatment group at day 90 of
applied to the the study (P<0.001).
wound BID
The double-antibiotic group exhibited significantly improved textural
Vs ranking compared to the gauze-treatment group at day 90 of the study
(P<0.001).
non-occlusive
gauze dressing There was no statistical difference between any of the study groups in
terms of percent area of scarring.
Contact dermatitis was the most frequent reason for study withdrawal,
occurring in 2.9% of patients receiving either one of the antibiotic
ointments.
Kraus et al.® DB, RCT N=706 Primary: Primary:

(1998)

Clinical success

Clinical success at follow-up was equivalent in the two groups: 95.1 and
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Patients with 10 days rates at the end of 95.3% in the mupirocin cream and the cephalexin groups, respectively
Mupirocin calcium | secondarily infected therapy (95% CI, -4.0 to 3.6; P=0.89). The ITT success rate was 83.0% in both
2% topical cream wounds (small groups.
TID lacerations, Secondary:
abrasions, or Not reported Bacteriologic success at follow-up was also comparable: 96.9% in the
Vs sutured wounds) mupirocin cream and 98.9% in the cephalexin groups (95% CI, -6.0 to 2.0;
P=0.22).
cephalexin 250 mg
QID The occurrence of adverse experiences related to study treatment was
similar for both groups, with fewer patients in the mupirocin cream group
reporting diarrhea (1.1 vs 2.3% for cephalexin).
Secondary:
Not reported
Rist et al.%! DB, DD, MC, PG, N=159 Primary: Primary:
(2002) RCT Clinical response There was no statistically significant difference in clinical response among
10 days at the end of the two treatment groups (P=0.29).
Mupirocin calcium | Patients >8 years of therapy
2% topical cream age, weighing >40 Secondary:
TID for 10 days kg, with secondary Secondary: Bacteriological success, defined in terms of bacterial eradication, was
eczema infection Bacteriological statistically higher in the mupirocin group (50%) compared to the
Vs scored >8, on the response, adverse cephalexin group (28%; P=0.005).
total skin infection events
cephalexin 250 mg | rating scale There was no significant difference in the incidence of adverse effects:
QID for 10 days diarrhea and nausea were the most common adverse events observed in the
study (P=0.45).
Hood et al.% AC,RCT N=99 Primary: Primary:
(2004) Presence of There was no statistically significant difference in wound infection
Emergency 7 days infection seven incidence between the mupirocin and the neomycin, bacitracin, and
Mupirocin topical | department patients days after study polymyxin B treatment groups (4 vs 0%, respectively).
ointment applied with uncomplicated onset
to the wound TID | soft tissue wound 24 Secondary:
hours or less before Secondary: Not reported
Vs study enrollment Not reported
neomycin,
bacitracin, and
45
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polymyxin B
ointment applied
to the wound TID
Parish et al.®? DB, DD, MC, NI, N=547 Primary: Primary:

(2006)

Retapamulin 1%
ointment BID for 5
days

Vs
cephalexin 500 mg

capsules BID for
10 days

RCT

Patients >9 months
of age with
underlying
inflammatory skin
disease (atopic
dermatitis, psoriasis,
or allergic contact
dermatitis)
experiencing one or
more signs or
symptoms of
secondarily infected
dermatitis

17 to 19 days

Clinical response
at follow-up (total
resolution of all
signs and
symptoms of
infection such that
no additional
antibiotic
necessary)

Secondary:
Clinical response
at end of therapy,
microbiologic
response at follow-
up and end of
therapy

Patients in the PP clinical population had a clinical success rate of 85.9%
at follow-up with retapamulin treatment compared to 89.7% observed with
oral cephalexin treatment (95% CI, -9.9 to 2.3).

Patients in the ITT clinical population had a clinical success rate of 82.9%
at follow-up with retapamulin treatment compared to 86.3% observed with
oral cephalexin treatment (95% CI, —9.7 to 2.9).

Secondary:

Patients in the PP clinical population had similar clinical success rates at
end of therapy between retapamulin and oral cephalexin (92.0 vs 93.8%,
respectively).

Patients in the ITT clinical population also had similar clinical success
rates at end of therapy between retapamulin and oral cephalexin (92.3 vs
91.8%, respectively).

Patients in the PP bacteriologic group had similar microbiologic success
rates at the end of therapy between retapamulin and oral cephalexin (93.0
vs 94.1%, respectively) and at follow-up (87.2 vs 91.8%, respectively).

Patients in the ITT bacteriologic population had similar microbiologic
success rates at the end of therapy between retapamulin and oral
cephalexin (93.4 vs 91.3%, respectively) and at follow-up (83.5 vs 87.8%,
respectively).

Free et al.%
(2006)

Retapamulin 1%

DB, MC, RCT
(two trials)

Patients >9 months

N=1,904

17 to 19 days

Primary:

Clinical response
at follow-up in the
PP clinical

Primary:

Patients in the PP clinical population had comparable clinical success rates
of 88.7 and 90.4% at follow-up with retapamulin treatment compared to
91.9 and 92.0% observed with oral cephalexin treatment (95% CI, -7.4 to

ointment BID for 5 | of age with a population for both | 0.9) and (95% CI, -5.8 to 2.6) in each of the studies, respectively.
days secondarily infected studies
traumatic lesion Overall, clinical success rates for patients in the PP clinical population
Vs (abrasion, small Secondary: were 89.5% at follow-up with retapamulin treatment compared to 91.9%
46
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laceration, sutured Microbiologic observed with oral cephalexin treatment combined for both studies (95%
cephalexin 500 mg | wound) response at follow- | CI, -5.4 to 0.5).
capsules BID for up in the PP
10 days clinical population | Secondary:
for both studies Patients in the PP bacteriologic population had microbiologic success rates
of 87.1 and 91.7% at follow-up with retapamulin treatment compared to
89.4 and 91.1% observed with oral cephalexin treatment in each of the
studies, respectively.
Overall, microbiologic success rates for patients in the PP bacteriologic
population were 89.2% at follow-up with retapamulin treatment compared
to 90.2% observed with oral cephalexin treatment combined for both
studies.
Nelson et al.®® PRO, DB, RCT N=205 Primary: Primary:
(2021) Primary Primary decolonization within two weeks of initial treatment occurred
Staphylococcus ~3 years decolonization significantly more frequently in the mupirocin group compared with the
Mupirocin aureus-colonized (October 2016 | defined as the placebo group (86 of 104 [83%] vs 20 of 101 [20%]; P<0.001)
ointment (0.5-inch | infants in the to December | absence of S.
ribbon) BID for 5 neonatal intensive 2019) aureus on PCR Secondary:
days care unit (NICU) screen within two Recurrent colonization after initial S. aureus decolonization occurred in
weeks of initial most of the treated infants; approximately 75% of infants in both groups
Vs treatment were again colonized with S. aureus. Mean time to recurrent S. aureus
colonization was significantly longer in the mupirocin group compared
placebo Secondary: with the control group (17 + 11 days vs 9 £ 6 days; P=0.001). Subsequent
Proportion of decolonization within 2 weeks of repeat treatment occurred to a similar
recurrent degree as that found for initial treatment and again resulted in significantly
colonization reduced colonization in infants treated with mupirocin vs those given

(defined as a
positive S. aureus
PCR screen
recurring at any
time following the
first episode of
decolonization)
and subsequent
decolonization
(defined as the

placebo (38 of 49 [78%] vs 2 of 21 [10%]; P<0.001).

47

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services




Skin and Mucous Membrane Antibacterials
AHFS Class 840404

Study and
Drug Regimen

Study Design and
Demographics

Study Size
and Study
Duration

End Points

Results

absence of S.
aureus on PCR
screen within two
weeks of
retreatment)

Drug regimen abbreviations: BID=twice daily, QD=once daily, QID=four times daily, TID=three times daily

Study abbreviations: AC=active-controlled, CI=confidence interval, DB=double-blind, DD=double-dummy, IT T=intent-to-treat, MA=meta-analysis, MC=multicenter, NI=non inferiority, NNT=number
needed to treat, OL=open-label, PC=placebo-controlled, PG=parallel-group, PP=per protocol, PRO=prospective, RCT=randomized controlled trial, RETRO=retrospective, RR=relative risk, SB=single
blinded, SR=systematic review

Miscellaneous Abbreviations: ESI=exit-site infections, P. aeruginosa=Pseudomonas aeruginosa; S. aureus=Staphylococcus aureus
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Additional Evidence

Dose Simplification
A search of Medline and PubMed did not reveal data pertinent to this topic.

Stable Therapy
A search of Medline and PubMed did not reveal data pertinent to this topic.

Impact on Physician Visits
A search of Medline and PubMed did not reveal data pertinent to this topic.

Cost

A "relative cost index" is provided below as a comparison of the average cost per prescription for medications
within this American Hospital Formulary Service (AHFS) drug class. To differentiate the average cost per
prescription from one product to another, a specific number of ‘$’ signs from one to five is assigned to each
medication. Assignment of relative cost values is based upon current Alabama Medicaid prescription claims
history and the average cost per prescription as paid at the retail pharmacy level. For branded products with little
or no recent utilization data, the average cost per prescription is calculated by the average wholesale price (AWP)
and the standard daily dosing per product labeling. For generic products with little or no recent utilization data, the
average cost per prescription is calculated by the Alabama Medicaid maximum allowable cost (MAC) and the
standard daily dosage per product labeling. Please note that the relative cost index does not factor in additional
cost offsets available to the Alabama Medicaid program via pharmaceutical manufacturer rebating.

The relative cost index scale for this class is as follows:

Relative Cost Index Scale
$ $0-$30 per Rx
$$ $31-$50 per Rx
$38 $51-$100 per Rx
$888 $101-$200 per Rx
$5888 Over $200 per Rx

Rx=prescription

Table 9. Relative Cost of the Skin and Mucous Membrane Antibacterials

Generic Name(s) | Formulation(s) | Example Brand Name(s) | Brand Cost | Generic Cost
Single Entity Agents
Clindamycin vaginal cream, vaginal | Cleocin®*, Clindesse®*, $-$88$ $88
gel, vaginal Xaciato®
suppository
Gentamicin cream, ointment N/A N/A $3$$8
Metronidazole vaginal gel MetroGel-Vaginal ®*, $3 $8
Nuvessa®, Vandazole®*
Mupirocin cream, ointment Centany®* $ $
Ozenoxacin cream Xepi® 58888 N/A
Combination Products
Neomycin and cream Neo-Synalar® $ N/A
fluocinolone

*Generic is available in at least one dosage form or strength.
N/A=Not available

Conclusions
The skin and mucous membrane antibacterials are approved for the treatment and/or prevention of various skin
infections and bacterial vaginosis.!"'* Most of the agents in this class are available in a generic formulation.

Studies have demonstrated that prophylactic administration of topical antibiotics decreases infection rates in
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minor wounds.>*>7-%2 Studies comparing topical mupirocin or retapamulin to oral antibiotics in patients with
secondarily infected wounds also demonstrated similar clinical response rates.4>60-62.64

Due to the complications associated with bacterial vaginosis, all symptomatic women should be treated.
Guidelines recommend oral or vaginal metronidazole or vaginal clindamycin as initial therapy.!”>* Cure rates do
not differ between intravaginal clindamycin ovules and oral or intravaginal metronidazole formulations.3>33

Clinical trials have demonstrated similar efficacy with metronidazole and clindamycin treatment regimens.?%3%
35,37-40

Topical antibacterials have been shown to be effective for the treatment of impetigo in several clinical trials;
however, there are relatively few studies that directly compare these agents.*?*¢ According to the Infectious
Diseases Society of America guidelines, treatment of impetigo should be with either mupirocin or retapamulin.
An alternative that has been demonstrated as safe and efficacious for pediatric patients is ozenoxacin. Other
agents, such as bacitracin and neomycin, are less effective for the treatment of impetigo. The guidelines also state
that topical therapy with mupirocin is equivalent to oral antimicrobials and may be used when lesions are limited
in number.?® While there were no studies found in the medical literature directly comparing retapamulin and
mupirocin, a 2012 Cochrane Systematic Review concluded that topical therapy consisting of mupirocin or
retapamulin is probably equally effective in the treatment of impetigo. In contrast to mupirocin, no resistance has
yet been reported with retapamulin.'#4

Topical antibacterials are also effective in preventing exit-site infections in patients receiving peritoneal dialysis;
however, comparisons of different methods of exit-site care in randomized trials are limited.’!-> The International
Society for Peritoneal Dialysis guidelines recommend either mupirocin ointment or cream or gentamicin cream
daily after cleansing in all patients. The use of mupirocin ointment at the exit-site should be avoided in patients
with polyurethane catheters, as structural damage to the catheter has been reported.?

There is insufficient evidence to support that one brand skin and mucous membrane antibacterial is safer or more
efficacious than another. Formulations without a generic alternative should be managed through the medical
justification portion of the prior authorization process.

Therefore, all brand skin and mucous membrane antibacterials within the class reviewed are comparable to each
other and to the generics products in the class (if applicable) and offer no significant clinical advantage over other
alternatives in general use.

Recommendations

No brand skin and mucous membrane antibacterial is recommended for preferred status. Alabama Medicaid
should accept cost proposals from manufacturers to determine the most cost-effective products and possibly
designate one or more preferred brands.
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Alabama Medicaid Agency
Pharmacy and Therapeutics Committee Meeting
Pharmacotherapy Review of Skin and Mucous Membrane Antivirals
AHFS Class 840406
February 8, 2023

Overview

The skin and mucous membrane antivirals are approved for the treatment of herpes simplex virus types 1 and 2
(HSV-1 and HSV-2).1"¢ Infection with HSV is associated with chronic, life-long viral infections.” The two most
common manifestations are genital herpes and labial herpes. Genital herpes typically results from infection with
HSV-2; however, either HSV type can lead to genital ulcers.”® Initial primary genital HSV infections tend to be
more severe with lesions persisting for several weeks. Clinical manifestations include painful genital ulcers,
itching, dysuria, headache, fever, malaise, and lymphadenopathy. Recurrent episodes are generally shorter and
produce mainly localized vesicles, which progress through ulcerated and crusted stages for up to 10 days.® Labial
herpes typically results from infection with HSV-1.!° Initial primary episodes can be widespread and are
associated with severe discomfort; recurrent episodes tend to be more localized.® Before skin lesions appear, there
is often a prodrome phase consisting of pain, itching, tingling, and burning.3!° Papules then present on the lip and
infrequently on the palate, chin, or oral mucosa. This is followed by progression through ulcerated, crusted, and
healing stages within five days (for recurrent episodes).'? Patients with recurrent labial herpes experience an
average of one to six episodes per year.?

Treatment options for HSV infections include intravenous, oral, and topical antiviral agents. No antiviral agent
will eradicate HSV; therefore, treatment is aimed at managing, rather than curing, the disease. Oral treatments are
effective in reducing symptoms, while intravenous administration may be required in immunocompromised
patients and in those with severe disseminated infection.® Topical antivirals reduce the duration of viral shedding
and the length of time before all lesions become crusted; however, this route of administration is less effective
than oral or intravenous routes.3!?

The skin and mucous membrane antivirals that are included in this review are listed in Table 1. This review
encompasses all topical dosage forms and strengths. Acyclovir and penciclovir are available generically. This

class was last reviewed in February 2021.

Table 1. Skin and Mucous Membrane Antivirals Included in this Review

Generic Name(s) | Formulation(s) | Example Brand Name(s) | Current PDL Agent(s)
Single Entity Agents
Acyclovir cream, ointment Zovirax®* acyclovir, Zovirax®
(cream)*
Penciclovir cream Denavir®* penciclovir
Combination Product
Acyclovir and hydrocortisone | cream | Xerese® | none

*Generic is available in at least one dosage form or strength.
PDL=Preferred Drug List

Evidence-Based Medicine and Current Treatment Guidelines

Current treatment guidelines that incorporate the use of the skin and mucous membrane antivirals are summarized
in Table 2.

Table 2. Treatment Guidelines Using the Skin and Mucous Membrane Antivirals

Clinical Guideline Recommendation(s)
Centers for Disease | Genital herpes
Control and e Antiviral chemotherapy offers clinical benefits to most symptomatic patients
Prevention: and is the mainstay of management.
Sexually e  Systemic antiviral drugs can partially control the signs and symptoms of
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Clinical Guideline

Recommendation(s)

Transmitted
Diseases Treatment
Guidelines
(2022)11—13

herpes episodes when used to treat first clinical and recurrent episodes, or
when used as daily suppressive therapy.
Systemic antiviral drugs do not eradicate latent virus or affect the risk,
frequency, or severity of recurrences after the drug is discontinued.
Randomized clinical trials indicate that acyclovir, famciclovir and valacyclovir
provide clinical benefit for genital herpes.
Valacyclovir is the valine ester of acyclovir and has enhanced absorption after
oral administration. Famciclovir also has high oral bioavailability.
Topical therapy with antiviral drugs provides minimal clinical benefit, and use
is discouraged.
Newly acquired genital herpes can cause prolonged clinical illness with severe
genital ulcerations and neurologic involvement. Even patients with first
episode herpes who have mild clinical manifestations initially can develop
severe or prolonged symptoms. Therefore, all patients with first episodes of
genital herpes should receive antiviral therapy.
Recommended regimens for first episodes of genital herpes:

o acyclovir 400 mg orally three times daily for seven to 10 days

o famciclovir 250 mg orally three times daily for seven to 10 days

o valacyclovir 1,000 mg orally twice daily for seven to 10 days.
Treatment can be extended if healing is incomplete after 10 days of therapy.
Acyclovir 200 mg orally five times daily is also effective but is not
recommended because of frequency of dosing.
Almost all patients with symptomatic first episode genital herpes simplex virus
(HSV)-2 infection subsequently experience recurrent episodes of genital
lesions; recurrences are less frequent after initial genital HSV-1 infection.
Antiviral therapy for recurrent genital herpes can be administered either as
suppressive therapy to reduce the frequency of recurrences or episodically to
ameliorate or shorten the duration of lesions. Suppressive therapy may be
preferred because of the additional advantage of decreasing the risk for genital
HSV-2 transmission to susceptible partners.
Long-term safety and efficacy have been documented among patients
receiving daily acyclovir, valacyclovir, and famciclovir.
Quality of life is improved in many patients with frequent recurrences who
receive suppressive therapy rather than episodic treatment.
Providers should discuss with patients on an annual basis whether they want to
continue suppressive therapy because frequency of genital HSV-2 recurrence
diminishes over time for many persons.
Discordant heterosexual couples in which a partner has a history of genital
HSV-2 infection should be encouraged to consider suppressive antiviral
therapy as part of a strategy for preventing transmission, in addition to
consistent condom use and avoidance of sexual activity during recurrences.
Suppressive antiviral therapy for persons with a history of symptomatic genital
herpes also is likely to reduce transmission when used by those who have
multiple partners.
Recommended regimens for suppressive therapy of genital herpes:

o acyclovir 400 mg orally twice daily

o famciclovir 250 mg orally twice daily

o valacyclovir 500 mg orally once daily

o valacyclovir 1,000 mg orally once daily.
Valacyclovir 500 mg once a day might be less effective than other valacyclovir
or acyclovir dosing regimens for persons who have frequent recurrences (i.e.,
>10 episodes/year).
Acyclovir, famciclovir and valacyclovir appear equally effective for episodic
treatment of genital herpes, but famciclovir appears somewhat less effective
for suppression of viral shedding. Ease of administration and cost also are
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important to consider when deciding on prolonged treatment.
Because of the decreased risk for recurrences and shedding, suppressive
therapy for HSV-1 genital herpes should be reserved for those with frequent
recurrences through shared clinical decision-making between the patient and
the provider.
Episodic treatment of recurrent herpes is most effective if initiation of therapy
within one day of lesion onset or during the prodrome that precedes some
outbreaks. Patients should be provided with a supply of drug or a prescription
for the medication with instructions to initiate treatment immediately when
symptoms begin.
Recommended regimens for episodic treatment of recurrent HSV-2 genital
herpes:

o acyclovir 800 mg orally twice daily for five days

o acyclovir 800 mg orally three times daily for two days

o famciclovir 1,000 mg orally twice daily for one day

o famciclovir 500 mg orally once; followed by 250 mg orally twice

daily for two days

o famciclovir 125 mg orally twice daily for five days

o valacyclovir 500 mg orally twice daily for three days

o valacyclovir 1,000 mg orally once daily for five days.
Acyclovir 400 mg orally three times daily is also effective but is not
recommended because of frequency of dosing.
Intravenous acyclovir should be provided to patients with severe HSV disease
or complications that necessitate hospitalization or central nervous system
complications.
HSV-2 meningitis is characterized clinically by signs of headache,
photophobia, fever, meningismus, and cerebrospinal fluid (CSF) lymphocytic
pleocytosis, accompanied by mildly elevated protein and normal glucose.
Optimal therapies for HSV-2 meningitis have not been well studied; however,
acyclovir 5 to 10 mg/kg body weight IV every 8 hours until clinical
improvement is observed, followed by high-dose oral antiviral therapy
(valacyclovir 1 g 3 times/day) to complete a 10- to 14-day course of total
therapy, is recommended.
Hepatitis is a rare manifestation of disseminated HSV infection, often reported
among pregnant women who acquire HSV during pregnancy. Among pregnant
women with fever and unexplained severe hepatitis, disseminated HSV
infection should be considered, and empiric IV acyclovir should be initiated
pending confirmation.
Consistent and correct condom use has been reported in multiple studies to
decrease, but not eliminate, the risk for HSV-2 transmission from men to
women. Condoms are less effective for preventing transmission from women
to men.
Randomized clinical trials have demonstrated that PrEP with daily oral
tenofovir disoproxil fumarate/emtricitabine decreases the risk for HSV-2
acquisition by 30% in heterosexual partnerships. Pericoital intravaginal
tenofovir 1% gel also decreases the risk for HSV-2 acquisition among
heterosexual women.
The patients who have genital herpes and their sex partners can benefit from
evaluation and counseling to help them cope with the infection and prevent
sexual and perinatal transmission.
Lesions caused by HSV are common among persons with human
immunodeficiency virus (HIV) infection and might be severe, painful, and
atypical. HSV shedding is increased among persons with HIV infection.
Suppressive or episodic therapy with oral antiviral agents is effective in
decreasing the clinical manifestations of HSV infection among persons with
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HIV.
Recommended regimens for daily suppressive therapy of genital herpes in
patients infected with HIV:

o acyclovir 400 to 800 mg orally two to three times daily

o famciclovir 500 mg orally twice daily

o valacyclovir 500 mg orally twice daily
Recommended regimens for episodic treatment of genital herpes in patients
infected with HIV:

o acyclovir 400 mg orally three times daily for five to 10 days

o famciclovir 500 mg orally twice daily for five to 10 days

o valacyclovir 1,000 mg orally twice daily for five to 10 days
If lesions persist or recur in a patient receiving antiviral treatment, acyclovir
resistance should be suspected, and a viral culture obtained for phenotypic
sensitivity testing.
Foscarnet (40 to 80 mg/kg body weight IV every 8 hours until clinical
resolution is attained) is the treatment of choice for acyclovir-resistant genital
herpes. Intravenous cidofovir 5 mg/kg body weight once weekly might also be
effective.
Imiquimod 5% applied to the lesion for 8 hours 3 times/week until clinical
resolution is an alternative that has been reported to be effective.
Acyclovir can be administered orally to pregnant women with first-episode
genital herpes or recurrent herpes and should be administered IV to pregnant
women with severe HSV.
Suppressive acyclovir treatment starting at 36 weeks’ gestation reduces the
frequency of cesarean delivery among women who have recurrent genital
herpes by diminishing the frequency of recurrences at term. However, such
treatment might not protect against transmission to neonates in all cases.
Recommended regimen for suppression of recurrent genital herpes among
pregnant women:

o acyclovir 400 mg orally three times daily

o valacyclovir 500 mg orally twice daily
Treatment recommended starting at 36 weeks’ gestation.
Infants exposed to HSV during birth should be followed in consultation with a
pediatric infectious disease specialist.
All newborn infants who have neonatal herpes should be promptly evaluated
and treated with systemic acyclovir. The recommended regimen for infants
treated for known or suspected neonatal herpes is acyclovir 20 mg/kg body
weight IV every 8 hours for 14 days if disease is limited to the skin and
mucous membranes, or for 21 days for disseminated disease and disease
involving the CNS.

Bacterial vaginosis

Bacterial vaginosis (BV) is a highly prevalent condition and the most common
cause of vaginal discharge worldwide. However, in a nationally representative
survey, the majority of women with BV were asymptomatic.
Treatment for BV is recommended for women with symptoms.
Established benefits of therapy among nonpregnant women are to relieve
vaginal symptoms and signs of infection and reduce the risk for acquiring C.
trachomatis, N. gonorrhoeae, T. vaginalis, M. genitalium, HIV, HPV, and
HSV-2.
Recommended regimens for bacterial vaginosis include:
o Metronidazole 500 mg orally twice daily for seven days.
o Metronidazole 0.75% gel 5 g intravaginally once daily for five days.
o Clindamycin 2% cream 5 g intravaginally at bedtime for seven days.
Alternative regimens include:
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Tinidazole 2 g orally once daily for two days.
Tinidazole 1 g orally once daily for five days.
Clindamycin 300 mg orally twice daily for seven days.
Clindamycin 100 mg ovules intravaginally once at bedtime for three
days.

o Secnidazole 2 g oral granules in a single dose
Clindamycin ovules use an oleaginous base that might weaken latex or rubber
products (e.g., condoms and diaphragms). Use of such products within 72
hours after treatment with clindamycin ovules is not recommended.
Oral granules should be sprinkled onto unsweetened applesauce, yogurt, or
pudding before ingestion. A glass of water can be taken after administration to
aid in swallowing.
Using a different recommended treatment regimen can be considered for
women who have a recurrence; however, retreatment with the same
recommended regimen is an acceptable approach for treating persistent or
recurrent BV after the first occurrence.
BV treatment is recommended for all symptomatic pregnant women because
symptomatic BV has been associated with adverse pregnancy outcomes,
including premature rupture of membranes, preterm birth, intra-amniotic
infection, and postpartum endometritis.

O O O O

Uncomplicated vulvovaginal candidiasis
e Uncomplicated vulvovaginal candidiasis is defined as sporadic or infrequent
vulvovaginal candidiasis, mild to moderate vulvovaginal candidiasis,
candidiasis likely to be Candida albicans, or candidiasis in non-
immunocompromised women.
e Short-course topical formulations (i.e., single dose and regimens of one to
three days) effectively treat uncomplicated vulvovaginal candidiasis.
e Treatment with azoles results in relief of symptoms and negative cultures in 80
to 90% of patients who complete therapy.
e Recommended regimens include:
Butoconazole 2% cream 5 g single intravaginal application.
Clotrimazole 1% cream 5 g intravaginally daily for seven to 14 days.
Clotrimazole 2% cream 5 g intravaginally daily for three days.
Miconazole 2% cream 5 g intravaginally daily for seven days.
Miconazole 4% cream 5 g intravaginally daily for three days.
Miconazole 100 mg vaginal suppository one suppository daily for
seven days.
Miconazole 200 mg vaginal suppository one suppository for three
days.
Miconazole 1,200 mg vaginal suppository one suppository for one
day.
Tioconazole 6.5% ointment 5 g single intravaginal application.
Terconazole 0.4% cream 5 g intravaginally daily for seven days.
Terconazole 0.8% cream 5 g intravaginally daily for three days.
Terconazole 80 mg vaginal suppository one suppository daily for
three days.
o Fluconazole 150 mg oral tablet in single dose.

O O O O O O

(@)

(@)

o O O O

Complicated vulvovaginal candidiasis
o Complicated vulvovaginal candidiasis is defined as recurrent vulvovaginal
candidiasis, severe vulvovaginal candidiasis, non-albicans candidiasis, or
candidiasis in women with diabetes, immunocompromising conditions,
underlying immunodeficiency, or immunosuppressive therapy.
e  Most episodes of recurrent vulvovaginal candidiasis caused by Candida
albicans respond well to short duration oral or topical azole therapy.
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However, to maintain clinical and mycologic control, some specialists
recommend a longer duration of initial therapy (e.g., seven to 14 days of
topical therapy or a 100, 150, or 200 mg oral dose of fluconazole every third
day for a total of three doses (day one, four, and seven) to attempt mycologic
remission before initiating a maintenance antifungal regimen.
Recommended maintenance regimen is oral fluconazole (i.e., a 100-mg, 150-
mg, or 200-mg dose) weekly for six months. If this regimen is not feasible,
topical treatments used intermittently as a maintenance regimen can be
considered.

Severe vulvovaginal candidiasis

Severe vulvovaginal candidiasis is associated with lower clinical response
rates in patients treated with short courses of topical or oral therapy.
Either seven to 14 days of topical azole or 150 mg of fluconazole in two
sequential doses (second dose 72 hours after initial dose) is recommended.

Non-albicans vulvovaginal candidiasis

The optimal treatment of non-albicans vulvovaginal candidiasis remains
unknown. However, a longer duration of therapy (seven to 14 days) with a
non-fluconazole azole drug (oral or topical) is recommended.

If recurrence occurs, 600 mg of boric acid in a gelatin capsule is
recommended, administered vaginally once daily for three weeks.

Genital warts

Treatment of anogenital warts should be guided by wart size, number, and
anatomic site; patient preference; cost of treatment; convenience; adverse
effects; and provider experience.
There is no definitive evidence to suggest that any of the available treatments
are superior to any other and no single treatment is ideal for all patients or all
warts.
Because of uncertainty regarding the effect of treatment on future transmission
of human papilloma virus and the possibility of spontaneous resolution, an
acceptable alternative for some persons is to forego treatment and wait for
spontaneous resolution.
Factors that might affect response to therapy include the presence of
immunosuppression and compliance with therapy.
In general, warts located on moist surfaces or in intertriginous areas respond
best to topical treatment.
The treatment modality should be changed if a patient has not improved
substantially after a complete course of treatment or if side effects are severe.
Most genital warts respond within three months of therapy.
Recommended regimens for external anogenital warts (patient-applied):

o Podofilox 0.5% solution or gel.

o Imiquimod 3.75% or 5% cream.

o Sinecatechins 15% ointment.
Recommended regimens (provider administered):

o Cryotherapy with liquid nitrogen or cryoprobe.

o Trichloroacetic acid or bichloracetic acid 80 to 90% solution

o Surgical removal
Fewer data are available regarding the efficacy of alternative regimens for
treating anogenital warts, which include podophyllin resin, intralesional
interferon, photodynamic therapy, and topical cidofovir. Shared clinical
decision-making between the patient and provider regarding benefits and risks
of these regimens should be provided.
Podophyllin resin is no longer a recommended regimen because of the number
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of safer regimens available, and severe systemic toxicity has been reported
when podophyllin resin was applied to large areas of friable tissue and was not
washed off within 4 hours.

Cervical warts
e For women who have exophytic cervical warts, a biopsy evaluation to exclude
high-grade squamous intraepithelial lesion must be performed before treatment
is initiated.
e Management of exophytic cervical warts should include consultation with a
specialist.
e Recommended regimens:
o Cryotherapy with liquid nitrogen.
o Surgical removal
o Trichloroacetic acid or bichloracetic acid 80 to 90% solution

Vaginal warts
e Recommended regimens:
o Cryotherapy with liquid nitrogen.
o Surgical removal
o Trichloroacetic acid or bichloracetic acid 80 to 90% solution

Urethral meatus warts
e Recommended regimens:
o Cryotherapy with liquid nitrogen.
o Surgical removal

Intra-Anal warts
e Management of intra-anal warts should include consultation with a colorectal
specialist.
e Recommended regimens:
o Cryotherapy with liquid nitrogen.
o Surgical removal.
o Trichloroacetic acid or bichloracetic acid 80 to 90% solution.

British Association
for Sexual Health
and Human
Immunodeficiency
Virus:

2014 UK national
guideline for the
management of
anogenital herpes
(2015)™

First episode of genital herpes

e  Oral antiviral drugs are indicated within five days of the start of the episode, while
new lesions are still forming, or if systemic symptoms persist.

e Oral agents (acyclovir, valacyclovir, and famciclovir) all reduce the severity and
duration of episodes.

e Antiviral therapy does not alter the natural history of the disease in that frequency
or severity of subsequent recurrences remains unaltered.

e Topical agents are less effective than oral agents.

e Combined oral and topical treatment is of no additional benefit over oral treatment
alone.

e Intravenous therapy is indicated only when the patient cannot swallow or tolerate
oral medication because of vomiting.

e  There are no comparative studies to show benefit from therapy longer than five
days. However, it may still be prudent to review the patient after five days and
continue therapy if new lesions are still appearing at this time, or if systemic
symptoms are still present, or if complications have occurred.

Genital herpes with human immunodeficiency virus (HIV) infection

e Standard systemic antiviral drugs, as used to treat genital herpes in HIV-uninfected
patients, have been shown to successfully treat genital herpes in patients with HIV.

e Resistance to antiherpes drugs is more common in those with HIV co-infection and
is associated with treatment failure of genital herpes.
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Oral acyclovir, valacyclovir, and famciclovir are recommended for treatment of
genital herpes.

In severe cases, initiating therapy with acyclovir 5 to 10 mg/kg body weight
intravenously every eight hours might be necessary.

World Health
Organization:
Treatment of
Genital Herpes
Simplex Virus
(2016)'°

First clinical episode of genital Herpes Simplex Virus (HSV) infection

For adults and adolescents with a first clinical episode of genital HSV infection,
treatment is recommended over no treatment.
For adults and adolescents with a first clinical episode of genital HSV infection, a
standard dose of acyclovir is suggested over valaciclovir or famciclovir. Dosages:
o Acyclovir 400 mg orally thrice daily for 10 days (standard dose)
o Acyclovir 200 mg orally five times daily for 10 days
o Valaciclovir 500 mg orally twice daily for 10 days
o Famciclovir 250 mg orally thrice daily for 10 days
Comparative trials of these medications suggest they have compatible clinical
efficacy.
This recommendation also applies to people living with HIV, people who are
immunocompromised, people with a severe episode and pregnant women.

Recurrent clinical episode of genital HSV infection (episodic therapy)

For adults and adolescents with a recurrent clinical episode of genital HSV
infection, treatment is suggested over no treatment.
Treatment should be given within the first 24 hours of the onset of symptoms or
during the prodromal phase.
For adults and adolescents with a recurrent clinical episode of genital HSV
infection, the use of acyclovir is suggested over valaciclovir or famciclovir.
Dosages for adults, adolescents and pregnant women:

o Acyclovir 400 mg orally thrice daily for five days, 800 mg twice daily for

five days, or 800 mg thrice daily for two days

o Valaciclovir 500 mg orally twice daily for three days

o Famciclovir 250 mg orally twice daily for five days
Dosages for people living with HIV and people who are immunocompromised:

o Acyclovir 400 mg orally thrice daily for five days

o Valaciclovir 500 mg orally twice daily for five days

o Famciclovir 500 mg orally twice daily for five days
Although the benefits of the medicines are probably similar, the costs of
valaciclovir and famciclovir are higher than acyclovir, and therefore acyclovir is
preferred.

Recurrent clinical episodes of genital HSV infection that are frequent, severe or

cause distress (suppressive therapy)

For adults and adolescents with recurrent clinical episodes of genital HSV infection
that are frequent, severe or cause distress, suppressive therapy is suggested over
episodic therapy, and reassessment after one year.
For adults and adolescents with recurrent clinical episodes of genital HSV infection
that are frequent, severe or cause distress, acyclovir is suggested over valaciclovir
or famciclovir for suppressive therapy.
Dosages for adults, adolescents and pregnant women:

o Acyclovir 400 mg orally twice daily

o Valaciclovir 500 mg orally once daily

o Famciclovir 250 mg orally twice daily
Dosages for people living with HIV and people who are immunocompromised:

o Acyclovir 400 mg orally twice daily

o Valaciclovir 500 mg orally twice daily

o Famciclovir 500 mg orally twice daily
Individuals who have frequent recurrences (e.g., four to six times a year or more),
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severe symptoms or episodes which cause distress will likely choose suppressive
therapy over episodic therapy.

e  Although the benefits of the medicines may be similar, the costs of valaciclovir and
famciclovir are higher than acyclovir, and therefore acyclovir is preferred. The

choice of medicine may also depend on compliance considerations.

III. Indications
The Food and Drug Administration (FDA)-approved indications for the skin and mucous membrane antivirals are
noted in Table 3. While agents within this therapeutic class may have demonstrated positive activity via in vitro
trials, the clinical significance of this activity remains unknown until fully demonstrated in well-controlled, peer-
reviewed in vivo clinical trials. As such, this review and the recommendations provided are based exclusively
upon the results of such clinical trials.
Table 3. FDA-Approved Indications for the Skin and Mucous Membrane Antivirals'-®
Single Entity Agents Combination Product
Indication Al Penciclovir Acyclovn'.and
Hydrocortisone
Herpes Simplex Virus Infections
Management of initial genital herpes and in limited
non-life-threatening mucocutaneous herpes simplex v i
virus infections in immunocompromised patients
Treatment of recurrent herpes labialis A v
Treatment of recurrent herpes labialis to reduce the
likelihood of ulcerative cold sores and to shorten the v
lesion healing time
*Cream formulation.
TOintment formulation.
IV. Pharmacokinetics
The pharmacokinetic parameters of the skin and mucous membrane antivirals are listed in Table 4.
Table 4. Pharmacokinetic Parameters of the Skin and Mucous Membrane Antivirals®
Generic Name(s) Bioavailability | Protein Binding Metabolism Excretion Half-Life
(%) (%) (%) (%) (hours)
Single Entity Agents
Acyclovir Minimal Not reported Not reported | Not reported | Not reported
Penciclovir Undetectable Not reported Not reported | Not reported | Not reported
Combination Product
Acyclovir and Minimal Not reported Not reported | Not reported | Not reported
hydrocortisone
V. Drug Interactions
Due to limited systemic absorption with the skin and mucous membrane antivirals, no major drug interactions
have been reported.?
VI. Adverse Drug Events
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The most common adverse drug events reported with the skin and mucous membrane antivirals are listed in Table
5.
Table 5. Adverse Drug Events (%) Reported with the Skin and Mucous Membrane Antivirals'*
Single Entity Agents Combination Product
Adverse Events Acyclovir | Penciclovir Acyclovir and Hydrocortisone

Dermatological

Application site reaction - v -

Burning 30", <1t - <1

Contact dermatitis vt - <1

Cracked lips <1t - -

Desquamation <1t - -

Dry lips <1 - <1

Dry skin <1t - <1

Eczema v -

Edema v v -

Erythema - 50 <1

Flakiness of the skin <1t - <1

Local anesthesia - <1 -

Pigmentation changes - - <1

Pruritus 4", <1t v -

Rash v v -

Skin discoloration - v -

Stinging 30%, <1f - <1

Tingling - - <1

Urticaria - v -

Other

Anaphylaxis \i - -

Angioedema vt - -

Headache - 5 -

Oropharyngeal edema - v -

Pain 30" v -

Paresthesia - v -

Parosmia - v -

v Percent not specified.

- Event not reported or incidence <1%.
* Ointment formulation.

F Cream formulation.

VII. Dosing and Administration

The usual dosing regimens for the skin and mucous membrane antivirals are listed in Table 6.

Table 6. Usual Dosing Regimens for the Skin and Mucous Membrane Antivirals'-

Generic Name(s) | Usual Adult Dose | Usual Pediatric Dose

Availability

Single Entity Agents
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Acyclovir Management of initial genital Recurrent herpes labialis in Cream:
herpes and in limited non-life- immunocompetent patients 5%
threatening mucocutaneous herpes >12 years of age:
simplex virus infections in Cream: apply five times/day Ointment:
immunocompromised patients: for four days 5%
Ointment: apply every three hours
(six times/day) for seven days
Recurrent herpes labialis in
immunocompetent patients:
Cream: Apply five times/day for
four days
Penciclovir Recurrent herpes labialis: Recurrent herpes labialis for Cream:
Cream: apply every two hours while | individuals >12 years of age: | 1%
awake for four days Cream: apply every two hours
while awake for four days
Combination Product
Acyclovir and Recurrent herpes labialis to reduce Recurrent herpes labialis to Cream:
hydrocortisone the likelihood of ulcerative cold reduce the likelihood of 5%-1%

sores and to shorten the lesion
healing time:

Cream: apply five times/day for five
days

ulcerative cold sores and to
shorten the lesion healing
time for individuals >six
years of age:

Cream: apply five times/day
for five days
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Clinical studies evaluating the safety and efficacy of the skin and mucous membrane antivirals are summarized in Table 7.

Table 7. Comparative Clinical Trials with the Skin and Mucous Membrane Antivirals

Study Design Study Size
Drsut;(llg;gil:r(llen and and Study End Points Results
Demographics Duration
Herpes Genitalis
Luby et al.'® MC, PC, RCT N=309 Primary: Primary:
(1984) Duration of viral In female patients, the duration of viral excretion was less in the acyclovir
Patients with 5 days excretion group compared to placebo (1.1 vs 2.0 days; P=0.04). In male patients, there
Acyclovir 5% recurrent genital was no difference between the acyclovir and placebo groups (1.8 days).
ointment applied 6 | herpes who Secondary:
times/day at 3 hour | experienced a Duration of Secondary:
intervals prodrome more ulceration/crusting of | There was no difference between placebo and acyclovir in ulceration and/or
than 75% of the genital lesions, crusting time for male patients who had genital lesions present at the initial
Vs time before healing time of clinic visit (2.2 days).
occurrence of lesions, and duration
placebo actual lesions of pain and itching The mean duration of pain and itching in males treated with acyclovir
compared to placebo was 3.7 and 3.8 days, respectively. The mean duration
of pain and itching in females treated with acyclovir compared to placebo
was 5.4 and 4.4 days, respectively.
Reichman et al.!” DB, PC, RCT N=88 Primary: Primary:
(1983) Duration of virus The duration of virus shedding from lesions present at time of study entry
Patients with 5 days shedding, time to was significantly reduced for men who received acyclovir compared to
Acyclovir 5% culture-proven crusting of lesions, placebo (2.0 vs 3.2 days; P<0.05). In women, the duration of virus shedding
ointment applied 6 | recurrent herpes time required for was 1.6 days for those in the acyclovir group compared to 1.2 days for the
times/day at 3 hour | simplex genitalis lesions to heal, time placebo group.
intervals to cessation of pain
There was no significant difference between acyclovir and placebo in time
Vs Secondary: to crusting, time required for lesion healing, time to cessation of pain, or
Not reported frequency with which new lesions developed during the course of therapy.
placebo
Secondary:
Not reported
Corey et al.'® DB, PC, RCT N=180 Primary: Primary:
(1982) Mean duration of Among acyclovir recipients with first episodes of genital herpes, the mean
Patients with 21 days viral shedding from duration of viral shedding from genital lesions (2.0 vs 4.6 days), mean
Acyclovir 5% initial or genital lesions, mean | duration of local pain or itching (3.6 vs 6.7 days) and the mean time to
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ointment applied 4 | recurrent duration of local pain | healing of lesions (11.2 vs 15.8 days) were less than placebo (P<0.05).
or 6 times/day episodes of or itching, mean time
genital herpes to healing of lesions Among patients with recurrent genital herpes, the mean time to crusting and
Vs healing of lesions was 3.5 and 7.5 days, respectively, in acyclovir recipients
Secondary: compared to 5.0 days (P=0.03) and 9.7 days (P=0.07), respectively, in
placebo Not reported placebo recipients.
Secondary:
Not reported
Kinghorn et al."® DB, PC, RCT N=113 Primary: Primary:
(1983) Duration of pain, For first episodes treated with acyclovir, the duration of pain (4 vs 8 days:
Patients 14 days time to healing, P<0.05), time to healing (8 vs 14 days; P<0.001), duration of viral shedding
Acyclovir 5% diagnosed with a duration of viral (4 vs 11 days; P=0.001) and duration of new lesion formation (0 vs 2.5 days;
ointment applied 5 | first or recurrent shedding, duration of | P<0.001) were reduced compared to placebo.
times/day episode of new lesion formation
genital herpes Patients with recurrent episodes in the acyclovir group showed reduced
Vs Secondary: durations for all symptoms (3 vs 6 days; P<0.001), for time to healing (4 vs
Not reported 6 days; P<0.01) and for the formation of new lesions (5 vs 29%,; P<0.01)
placebo compared to placebo.
Secondary:
Not reported
Kinghorn et al.?° DB, PC, RCT N=49 Primary: Primary:
(1986) Duration of viral Duration of viral shedding in the acyclovir cream group compared to
Patients >16 7 days shedding, duration of | placebo was not statistically significant (external lesions: 2.6 vs 2.0 days;
Acyclovir 5% years of age who symptoms and time urethra or cervix: 2.1 vs 1.7 days).

cream applied 5
times/day for 7
days and acyclovir
200 mg tablets 4
times/day

Vs
placebo cream and

acyclovir 200 mg
tablets 4 times/day

presented within
6 days of onset
of symptoms of
first episode
genital herpes

to healing of lesions

Secondary:
Not reported

The mean duration of viral shedding for women in the acyclovir cream
group compared to placebo was not statistically significant (external lesions:
2.6 vs 2.8 days; cervix: 1.7 vs 1.8 days).

The duration of symptoms of pain, dysuria and discharge showed no
statistical significance between treatment groups.

There was a decrease in the duration of itching with acyclovir cream
compared to placebo (1.2 vs 2.2 days; P=0.08).
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The mean duration of time to healing of lesions was not significantly
different.
Secondary:
Not reported
Chen et al.*! DB, MC, PG, N=205 Primary: Primary:
(2000) RCT Time to healing, A decrease in crusting time was noted in patients with primary first episodes
7 days resolution of all of genital herpes with penciclovir compared to acyclovir (2.0 vs 3.0 days;
Penciclovir 1% Patients 18 to 65 symptoms, absence P=0.03).
cream applied 5 years of age with of blisters, cessation
times/day genital herpes of new blisters, The acyclovir group compared to the penciclovir group had a longer time to
and treatment crusting and loss of healing, absence of blisters, cessation of new blisters and loss of crust. None
Vs was initiated crust of these differences were found to be statistically significant.
within 24 hours
acyclovir 3% of onset of the Secondary: A comparison of clinical efficacy in terms of cure rate at day seven indicated
cream applied 5 first sign of Not reported that there was no difference between penciclovir and acyclovir treatment
times/day lesions (P=0.53).
Secondary:
Not reported
Herpes Labialis
Spruance et al.?? DB, PC N=208 Primary: Primary:
(1984) Decrease in median Acyclovir had a greater decrease in median virus titers in lesions compared
Patients with 5 days virus titers in lesions | to placebo (P=0.04).
Acyclovir 5% herpes simplex between the first and
ointment applied 4 | labialis second clinic visit Antiviral effect occurred in the subgroup of patients who entered the study 0
times/day for 5 to eight hours after the onset of lesions. No differences were found in
days Secondary: patients who began treatment nine to 25 hours after lesion onset.
Not reported
Vs The acyclovir group had a mean number of episodes per month of 0.38
compared to 0.45 in the placebo group (P=0.22).
placebo
Secondary:
Not reported
Shaw et al.?* DB, PC, RCT N=45 Primary: Primary:
(1985) Healing time of No significant differences were found in the criteria used to examine
Patients >18 5 days original lesions, and efficacy between acyclovir and placebo.
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Acyclovir 5% years of age with original lesion and
cream applied 5 at least three fresh lesion The median healing times for acyclovir and placebo were nine and 10 days,
times/day recurrences of combined; time to respectively (P=0.82).
herpes labialis a first crust on the
Vs year original lesion and The median duration of all symptoms was five days for the acyclovir group
loss of crust from vs six days for the placebo group (P=0.33).
placebo original lesion;
duration of all Secondary:
symptoms Not reported
Secondary:
Not reported
Gibson et al.?* DB, PC, RCT N=23 Primary: Primary:
(1986) Number of recurrent | There was a significant difference in favor of the acyclovir group in mean
Patients >16 32 weeks (16 | sores, number of number of doctor-confirmed recurrent sores (0.5 vs 1.1; P<0.05), mean
Acyclovir 5% years of age with weeks of days with sores number of sores present (9.5 vs 12.4; P<0.01) and mean number of days
cream applied 4 SixX or more acyclovir present and number with no signs or symptoms of disease present (12.2 vs 17.4; P<0.001).
times/day recurrences of application | of days with
herpes labialis and 16 weeks | signs/symptoms of There was no significant difference between the acyclovir and placebo
Vs per year of placebo) | disease present groups in mean time to first patient recorded recurrence (40.7 vs 43.3), mean
time to first doctor confirmed recurrence (64.2 vs 63.2) and mean number of
placebo Secondary: patient recorded recurrent sores (1.6 vs 2.4).
Not reported
Secondary:
Not reported
Raborn et al.? DB, MC, PC, N=191 Primary: Primary:
(1997) RCT Number of lesions The difference in the number of patients who had lesions form during
8 days formed during treatment was not statistically significant in the acyclovir group compared to
Acyclovir 5% Patients >18 treatment, number of | placebo (15/91 vs 23/90; P=0.20).

cream applied 4
times/day at 4 hour
intervals

\A

placebo

years of age who
had experienced
more than three
episodes of sun-
induced herpes
labialis within
the past year;
first application

lesions formed
during follow-up

Secondary:
Not reported

During the four day follow-up period, a smaller percentage of patients with
lesion formation were found in the acyclovir group compared to the placebo
group (21 vs 40%,; P<0.01).

The proportion of patients with no lesion formation in either the treatment
period or the four day follow-up was greater in the acyclovir group vs
placebo (P<0.01).
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was to be applied
12 hours before Secondary:
intensive sun Not reported
exposure
Spruance et al.?® DB, MC, PC, N=1,385 Primary: Primary:
(2002) RCT (2 trials) Clinician-assessed The mean clinician-assessed duration of herpes labialis episode was
4 days duration of herpes significantly shorter for the patients treated with acyclovir cream vs patients
Acyclovir 5% Patients >18 labialis episode treated with placebo cream in each of the two clinical trials (study 1;
cream applied 5 years of age with P=0.007, study 2; P=0.006).
times daily a history of Secondary:
recurrent herpes Patient-assessed In study 1, the mean duration of herpes labialis episodes for patients with a
Vs labialis (at least duration of pain, known duration was 4.3 days in the acyclovir group compared to 4.8 days
three episodes in proportion of patients | for the placebo group (P=0.010).
placebo the past year) developing classical
lesions (ulcers, In study 2, the durations of herpes labialis episodes for patients with a
vesicles, and crust) known duration was 4.6 days in the acyclovir group compared to 5.2 days
for the placebo group (P=0.007).
Secondary:
The mean patient-assessed duration of pain was significantly shorter for
patients in the acyclovir group compared to placebo in both studies (study 1;
P=0.017, study 2; P=0.014).
In study 1, the mean duration of pain was 2.9 days for patients in the
acyclovir group compared to 3.2 days in the placebo group (P=0.024).
In study 2, the mean duration of pain was 3.1 days for patients in the
acyclovir group compared to 3.5 days for patients in the placebo group
(P=0.027).
Evans et al.?’ DB, MC, RCT N=380 Primary: Primary:
(2002) Development of Only 26% of patients developed delayed classical lesions (lesions that
Patients >18 15 days lesions and time to developed between 46 hours and seven days following UVR exposure)

Acyclovir- years of age who healing, maximum during treatment with acyclovir-hydrocortisone compared to 37% of patients
hydrocortisone had a history of lesion area, pain and | treated with placebo (P=0.022).

5%-1% cream recurrent herpes tenderness

applied 6 labialis after The patients in the acyclovir-hydrocortisone treatment group who developed
times/day for 5 exposure to Secondary: delayed classical lesions had a median time to healing to normal skin of nine
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Study Design Study Size
DrSut;(lll);gil:r(llen and and Study End Points Results
Demographics Duration
days sunlight in the Not reported days compared to 10.1 days with placebo (P=0.037).
previous 12
Vs months or who The healing time measured as the time to the loss of the hard crust was
had >2 cold sores reduced 19% by acyclovir-hydrocortisone from 6.8 to 5.4 days (P=0.084).
placebo in the previous
12 months Acyclovir-hydrocortisone reduced the median maximal lesion area of the
delayed classical lesions by 28% (P=0.072).
No significant treatment effects with respect to pain were observed in the
study. A total of 76% of patients receiving acyclovir-hydrocortisone
experienced pain compared to 81% of patients receiving placebo.
A total of 42 patients receiving acyclovir-hydrocortisone who developed
delayed classical lesions experienced tenderness, whereas 65 patients who
were in the control group and who developed delayed classical lesions
experienced tenderness (P=0.11).
The patient opinion was more favorable for the patients treated with
acyclovir-hydrocortisone than for those treated with placebo (P=0.006).
Secondary:
Not reported
Hull et al.” DB, MC, RCT N=2,437 Primary: Primary:
(2011) Prevention of The proportion of patients with nonulcerative lesions was higher in the
Patients >18 3 weeks ulcerative herpes acyclovir-hydrocortisone group (42%) than in the acyclovir group (35%;
Acyclovir- years of age with simplex labialis P=0.014) or in the placebo group (26%; P<0.0001).
hydrocortisone herpes simplex lesions
5%-1% cream labialis who had Treatments were more effective when started at an early lesion stage. This
applied 5 experienced at Secondary: Episode was significant for acyclovir-hydrocortisone (P=0.023) and for acyclovir

times/day for 5
days

Vs
acyclovir 5%

cream applied 5
times/day for 5

least three
episodes in the
last year

duration

of ulcerative lesions,
time to lesion healing
of ulcerative lesions,
maximum lesion area
for ulcerative lesions
during the vesicular,
ulcerative, and hard

(P=0.002) compared to placebo.

Secondary:

In patients who developed an ulcerative lesion (58% in the acyclovir-
hydrocortisone group, 65% in the acyclovir group, and 74% in the placebo
group), the mean duration of the ulcerative lesions to loss of hard crust was
shorter in patients receiving acyclovir-hydrocortisone (5.7 days) than in
those receiving placebo (6.5 days; P=0.008). The mean duration of the
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Study Design Study Size
Drsllt;(lll);gil:r(llen and and Study End Points Results
Demographics Duration
days crust stages, ulcerative lesions in patients receiving acyclovir was 5.9 days, which was
cumulative lesion not significantly different than acyclovir/hydrocortisone (P=0.365).
Vs area, duration of
lesion tenderness The time for ulcerative lesions to heal was reduced by 1.4 days with

placebo acyclovir-hydrocortisone compared to placebo (P=0.002) and by 0.3 days
compared to acyclovir (P=0.297).
There was no significant difference in maximum lesion size of ulcerative
lesions among the treatment groups.
The cumulative lesion size of ulcerative lesions was not significantly
different with acyclovir-hydrocortisone compared to acyclovir (P=0.096);
however, favored acyclovir-hydrocortisone compared to placebo (P=0.005).
The cumulative lesion size of “all lesions” favored acyclovir-hydrocortisone
over acyclovir and placebo (P=0.014 and P<0.0001, respectively).
The duration of tenderness of ulcerative lesions was five days with
acyclovir-hydrocortisone and acyclovir compared to six days with placebo
(P=0.019). There was no significant difference between acyclovir-
hydrocortisone and acyclovir in the duration of tenderness of ulcerative
lesions (P=0.838).

Strand et al.?® MC, OL N=134 Primary: Primary:

(2012) Adverse events, Five adverse events occurred in five patients. Three were rated as mild in

Patients 12 to 17 4 weeks categorization of the | intensity and two of moderate intensity. Only one adverse event was

Acyclovir- years of age with recurrence as considered to be related to the study medication (application site

hydrocortisone a history of ulcerative or inflammation of moderate severity), leading to withdrawal from the study.

5%/1% cream herpes simplex nonulcerative

applied topically 5 | labialis and >2 maximum lesion area | Herpes simplex labials recurrence consisted of a single lesion in 126

times a day for 5
days

recurrences
during the past
year

Secondary:
Not reported

(95.5%) and two lesions in six (4.5%) patients respectively. Overall, 78
patients (59.5%) had nonulcerative recurrences and 53 patients (40.5%) had
ulcerative recurrences.

The mean maximum lesion area in the 53 patients with ulcerative herpes
lesions was 38.8+40.8 mm? (range six to 260 mm?). Lesions healed
completely in all evaluable patients, with normal skin and no signs or
symptoms at the follow-up visit.
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Study Design Study Size
Drsllt;(lll);gil:r(llen and and Study End Points Results
Demographics Duration
Secondary:
Not reported
Spruance et al.?’ DB, MC, PC, N=1,573 Primary: Primary:
(1997) PG, PRO, RCT Lesion healing, Healing of classical lesions based on the investigator-assessed data was
Patients with a 4 days proportion of patients | found to be one day faster in the patients who received penciclovir
Penciclovir 1% history of who lost their lesions | compared to the patients who received placebo (5 vs 6 days; P<0.001).
cream applied frequent by days six to eight
every 2 hours episodes of Patient-assessed healing time was found to be 0.7 days faster for
while awake herpes labialis; Secondary: penciclovir-treated patients compared to those who received placebo (4.8 vs
treatment was Time to loss of lesion | 5.5 days; P<0.001).
Vs self-initiated by pain
the patient within Investigator-assessed proportion of patients who lost classical lesions by
placebo one hour of the days six, seven, and eight in the penciclovir group compared to the placebo
first sign or group increased by 11, 9, and 7%, respectively (P<0.001, P<0.001,
symptoms of P=0.001).
recurrence
In the patient-assessed data, the proportion of patients who lost classical
lesions by days six, seven, and eight in the penciclovir group compared to
the placebo group increased by 11, 10, and 6%, respectively (P<0.001,
P<0.001and P=0.001).
Secondary:
Time to loss of pain (3.5 vs 4.1 days; P<0.001) resolved more quickly for
penciclovir treated patients compared to patients who applied the placebo
control.
Boon et al.*° DB, PC, PG, N=541 Primary: Primary:
(2000) RCT Clinician-recorded Penciclovir was significantly more effective than placebo in decreasing the
4 days time to lesion healing | time to lesion healing (P<0.001). Analysis of healing times for penciclovir

Penciclovir 1%
cream applied
every 2 hours
while awake

\A

placebo

Patients 18 to 81
years of age with
a history of sun-
induced herpes
labialis with at
least three
recurrences a
year

and severity

Secondary:
Patient-recorded time
of healing and
severity of pain as
well as other lesion
symptoms

patients who developed immediate lesions demonstrated a reduction of two
days in median healing time compared to the placebo group (P<0.001).

Secondary:

The lesion-associated symptoms of itching, tingling, burning, tenderness,
and numbness resolved significantly faster with penciclovir treatment than
with placebo (P=0.026). The median loss of symptoms was seven days for
penciclovir patients vs eight days for patients using placebo.
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Study Design Study Size
Drsllt;(lll);gil:r(llen and and Study End Points Results
Demographics Duration
Fewer penciclovir treated patients rated their pain, itching, burning, and
tenderness as moderate or severe compared to placebo (P<0.027).
Raborn et al.?! DB, MC, PC, N=4,573 Primary: Primary:
(2002) RCT Healing of classical Lesion healing occurred significantly faster in the penciclovir group (4.9
4 days lesions days) than in the placebo group (5.5 days; P=0.0001).
Penciclovir 1% Patients >18
cream applied 6 years of age with Secondary: The percentage of cases healed by day six was significantly greater in the
times on day 1, a history of Resolution of lesion | penciclovir group (70%) than in the placebo group (59%; P=0.001).
then every 2 hours | recurrent herpes pain and duration of
while awake simplex labialis viral shedding The percentage of cases healed by day eight was significantly greater in the
who had >3 penciclovir group (85%) than in the placebo group (78%) as determined by
Vs episodes/year the investigator (P=0.012). A similar finding was reported by the patient at
that manifested day eight with the penciclovir group at 84% and the placebo group at 76%
placebo as classical (P=0.002).
lesions
Secondary:
Resolution of lesion pain (days) was significantly different between the
penciclovir group and the placebo group (3.5 vs 4.2 days; P=0.0001).
There was a significant difference in healing in favor of penciclovir over
placebo for early (P=0.001), late (P=0.0001) and vesicle (P=0.0115) stages.
Loss of lesion pain also showed a significant difference in favor of the
penciclovir group relative to the placebo group for early (P=0.0004), late
(P=0.0001) and vesicle (P=0.0023) stages.
Femiano et al.*? RCT N=40 Primary: Primary:
(2001) Clinicians’ judgment | In the prodromal acyclovir group, labial lesions reached a crusting stage by
Patients 12 to 47 4 days of the appearance of | six days, with pain ceasing at day five. In the prodromal penciclovir group,

Penciclovir 1%
cream applied
every 2 hours

Vs
acyclovir 5%

cream applied
every 2 hours

years of age who
had a history of
frequent
episodes of
recurrent herpes
labialis (at least
five each year)

vesiculation to
crusting and patients’
experience of pain

Secondary:
Not reported

both phases were reached earlier. The crusting phase was reached and pain
ceased by day four, a difference that was significant (P=0.002041).

In the disease therapy (appearance of vesicles) group, the acyclovir patients’
clinical evolution and symptoms were similar to those seen in the absence of
any therapy. The penciclovir patients, however, benefited from a reduction
of 30% in the time to lesional crusting and a 20% reduction of the duration
of pain compared to baseline and acyclovir (P<0.05).
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Study Design Study Size
Drsllt;(lll);gil:r(llen and and Study End Points Results
Demographics Duration
Secondary:
Not reported
Lin et al.?? DB, MC, PG, N=248 Primary: Primary:
(2002) RCT Time to healing, There was a trend towards shorter times in the penciclovir-treated primary
7 days resolution of all cases, but the differences were not found to be statistically significant

Penciclovir 1%
cream applied up
to 5 times/day

Patients 18 to 65
years of age with
clinical diagnosis

symptoms, absence
of blisters, cessation
of new blisters,

(P<0.08).

In all groups treated with study medication, there was a significant reduction

of herpes crusting and loss of in scores relative to baseline (P<0.01). On days five and seven of treatment,
Vs simplex crust the clinical scores in penciclovir-treated patients were significantly lower
facialis/labialis than those in the acyclovir-treated patients (P<0.01 and P<0.05,

acyclovir 3%
cream applied up
to 5 times/day

Secondary:
Not reported

respectively).

On day seven evaluations, treatment was recorded as a clinical cure in
75.4% of the penciclovir-treated patients and 64.9% of the acyclovir-treated
patients. The difference was not statistically significant.

Secondary:
Not reported
Herpes Simplex Virus in Immunocompromised Patients
Whitley et al.>* DB, PC, RCT N=63 Primary: Primary:
(1984) Viral clearance, Individuals in the acyclovir group experienced acceleration in the clearance
Immuno- 28 days resolution of pain, of virus (P=0.00006), resolution of pain (P=0.004) and total healing
Acyclovir 5% compromised total lesion healing (P=0.038). Median differences between groups averaged 6 days for each of
ointment applied 6 | patients these parameters.
times/day diagnosed with Secondary:
herpes simplex Not reported Secondary:
Vs virus infections Not reported
regardless of
placebo type

Study abbreviations: DB=double-blind, MC=multicenter, OL=open-label, PC=placebo-controlled, PG=parallel-group, PRO=prospective, RCT=randomized controlled trial
Miscellaneous Abbreviations: UVR=ultraviolet radiation
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Additional Evidence

Dose Simplification
A search of Medline and PubMed did not reveal data pertinent to this topic.

Stable Therapy
A search of Medline and PubMed did not reveal data pertinent to this topic.

Impact on Physician Visits
A search of Medline and PubMed did not reveal data pertinent to this topic.

Cost

A “relative cost index” is provided below as a comparison of the average cost per prescription for medications
within this American Hospital Formulary Service (AHFS) drug class. To differentiate the average cost per
prescription from one product to another, a specific number of ‘$’ signs from one to five is assigned to each
medication. Assignment of relative cost values is based upon current Alabama Medicaid prescription claims
history and the average cost per prescription as paid at the retail pharmacy level. For branded products with little
or no recent utilization data, the average cost per prescription is calculated by the average wholesale price (AWP)
and the standard daily dosing per product labeling. For generic products with little or no recent utilization data, the
average cost per prescription is calculated by the Alabama Medicaid maximum allowable cost (MAC) and the
standard daily dosage per product labeling. Please note that the relative cost index does not factor in additional
cost offsets available to the Alabama Medicaid program via pharmaceutical manufacturer rebating.

The relative cost index scale for this class is as follows:

Relative Cost Index Scale
$ $0-$30 per Rx
$8 $31-$50 per Rx
888 $51-$100 per Rx
$888 $101-$200 per Rx
$5888 Over $200 per Rx

Rx=prescription

Table 8. Relative Cost of the Skin and Mucous Membrane Antivirals

Generic Name(s) | Formulation(s) | Example Brand Name(s) | Brand Cost | Generic Cost
Single Entity Agents
Acyclovir cream, ointment | Zovirax®* 8833 $$$$
Penciclovir cream Denavir®* $$$$ N/A
Combination Product
Acyclovir and hydrocortisone | cream | Xerese® | 53388 | N/A

*Generic is available in at least one dosage form or strength.
N/A=Not available.

Conclusions

The skin and mucous membrane antivirals are approved for the treatment of herpes simplex virus types 1 and 2
(HSV-1 and HSV-2).!"6 Acyclovir and penciclovir are available generically.

Acyclovir ointment is approved for the treatment of genital herpes. Guidelines state that topical antiviral agents
are less effective than oral agents, offer minimal clinical benefits, and do not recommend their use for this
indication.'?"> In clinical trials, topical acyclovir and penciclovir have been shown to be more effective than
placebo. 16-20-22-2629-31 Ope study directly compared topical formulations of acyclovir and penciclovir, which
demonstrated similar efficacy among the agents.?!
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Acyclovir, penciclovir, and acyclovir-hydrocortisone are approved for the treatment of recurrent herpes labialis.!
They have been shown to decrease lesion healing time and duration of pain in clinical trials compared to
placebo.”2+272931 Although the results were statistically significant, the clinical significance is unknown. Healing
times and duration of pain were reduced by <I day compared to placebo.”?*2¢27-2931 Two studies directly
compared acyclovir and penciclovir for the topical treatment of herpes labialis. In one study, penciclovir resulted
in a quicker time to crusting and cessation of pain compared to acyclovir; however, there was no significant
difference in time to healing.’? In a second study, acyclovir and penciclovir demonstrated similar efficacy with
regards to clinical cure rates and time to healing.>* Hull et al compared combination therapy with acyclovir-
hydrocortisone and acyclovir monotherapy in patients with recurrent herpes labialis.” The proportion of patients
with nonulcerative lesions was significantly higher in the acyclovir-hydrocortisone group compared to the
acyclovir monotherapy group. In patients who developed ulcerative lesions, there was no difference in the mean
duration of lesions with acyclovir-hydrocortisone (5.7 days) compared to acyclovir (5.9 days; P=0.365). There
was also no significant difference in the time for ulcerative lesions to heal, maximum lesion size, cumulative
lesion size or duration of tenderness of ulcerative lesions.

There is insufficient evidence to support that one brand skin and mucous membrane antiviral is safer or more
efficacious than another. Formulations without a generic alternative should be managed through the medical
justification portion of the prior authorization process.

Therefore, all brand skin and mucous membrane antivirals within the class reviewed are comparable to each other
and to the generics products in the class (if applicable) and offer no significant clinical advantage over other
alternatives in general use.

Recommendations
No brand skin and mucous membrane antiviral is recommended for preferred status. Alabama Medicaid should

accept cost proposals from manufacturers to determine the most cost effective products and possibly designate
one or more preferred brands.
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I. Overview

The skin and mucous membrane antifungals are approved for the treatment of candidiasis, dermatitis,
onychomycosis, and dermatophyte infections.'"'® Local cutaneous and mucous membrane infections with Candida
species are generally benign and are the result of changes in the normal flora.'® Seborrheic dermatitis is an
inflammatory skin condition characterized by the formation of white or yellow flaky scales, which appear on oily
areas, such as the scalp, face, and upper trunk. Although the exact cause of seborrheic dermatitis is unknown, it is
thought to be caused by a combination of overproduction of skin oil and colonization with Malassezia.*
Onychomycosis is an infection of the nails which can be caused by any fungus, including dermatophytes, yeasts,
and non-dermatophyte molds. Dermatophyte infections are named by location (e.g., tinea corporis, tinea pedis,
tinea unguium, tinea capitis, tinea cruris, and tinea barbae). Epidermophyton, Trichophyton, and Microsporum are
the three dermatophytes that cause the majority of infections.?!

The antifungal agents are classified based upon their chemical structure: allylamines (naftifine, terbinafine);
azoles (butoconazole, clotrimazole, econazole, efinaconazole, ketoconazole, luliconazole, miconazole,
oxiconazole, sertaconazole, sulconazole, terconazole, tioconazole); benzylamines (butenafine); hydroxy pyridones
(ciclopirox); oxaboroles (tavaborole); polyenes (nystatin); and thiocarbamates (tolnaftate).'> Most of these agents
share a similar mechanism of action. They primarily block the enzyme responsible for breaking down sterol
precursors, thereby inhibiting the formation of key cell membrane components (e.g., ergosterol) of the fungus.
This action compromises the integrity of the cell membrane leading to growth inhibition and/or cell death.!?

There are several combination products that are currently available, including clotrimazole-betamethasone,
miconazole-zinc oxide-white petrolatum, and nystatin-triamcinolone. The mechanism of action varies with each
product. Products containing a corticosteroid (betamethasone and triamcinolone) help to control inflammation,
which increases infection cure rates. Zinc oxide acts as a skin protectant and mild astringent with weak antiseptic
properties. %18

The skin and mucous membrane antifungals that are included in this review are listed in Table 1. This review
encompasses all topical dosage forms and strengths. Many of the antifungals are available in a generic

formulation. This class was last reviewed in February 2021.

Table 1. Skin and Mucous Membrane Antifungals Included in this Review

Generic Name(s) | Formulation(s) | Example Brand Name(s) | Current PDL Agent(s)
Single Entity Agents
Butenafine cream Mentax® none
Butoconazole vaginal cream Gynazole-1® none
Ciclopirox cream, gel, shampoo, Ciclodan®*, Loprox®* ciclopirox
solution, suspension
Clotrimazole cream, solution, troche N/A clotrimazole
Econazole cream N/A econazole
Efinaconazole solution Jublia® none
Ketoconazole cream, foam, shampoo Extina®* ketoconazole
Luliconazole cream Luzu®* luliconazole
Miconazole vaginal suppository N/A miconazole
Naftifine cream, gel Naftin®* naftifine
Nystatin cream, ointment, powder | N/A nystatin
Oxiconazole cream N/A oxiconazole
Sertaconazole cream Ertaczo® none
Sulconazole cream, solution Exelderm®* sulconazole
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Generic Name(s) Formulation(s) Example Brand Name(s) Current PDL Agent(s)
Tavaborole solution Kerydin®* tavaborole
Terconazole vaginal cream, vaginal N/A terconazole

suppository

Combination Products
Clotrimazole and cream, lotion N/A clotrimazole and
betamethasone betamethasone
Miconazole, zinc ointment Vusion®* miconazole, zinc oxide, and
oxide, and white white petrolatum
petrolatum
Nystatin and cream, ointment N/A nystatin and triamcinolone
triamcinolone

*Generic is available in at least one dosage form or strength.

N/A=Not available
PDL=Preferred Drug List

Evidence-Based Medicine and Current Treatment Guidelines

Current treatment guidelines that incorporate the use of the skin and mucous membrane antifungals are

summarized in Table 2.

Table 2. Treatment Guidelines Using the Skin and Mucous Membrane Antifungals

Clinical Guideline

Recommendation(s)

Infectious Diseases
Society of America:
Clinical Practice
Guidelines for the
Management of
Candidiasis
(2016)*

Vulvovaginal candidiasis

For the treatment of uncomplicated Candida vulvovaginitis, topical antifungal
agents, with no one agent superior to another, are recommended.

Uncomplicated vulvovaginal candidiasis can be effectively treated with either
single-dose or short-course therapy, both of which achieve >90% response.
Complicated vulvovaginal candidiasis (approximately 10% of cases) is defined as
severe or recurrent disease, non-albicans candidiasis, and/or vulvovaginal
candidiasis in an abnormal host.

Complicated vulvovaginal candidiasis requires topical therapy administered
intravaginally daily for approximately seven days or multiple doses of fluconazole
(150 mg every 72 hours for three doses).

For recurrent vulvovaginal candidiasis, 10 to 14 days of induction therapy with a
topical or oral azole, followed by a suppressive regimen for at least 6 months, is
recommended. The most convenient and well-tolerated regimen is once weekly
oral fluconazole at a dose of 150 mg. If fluconazole therapy is not feasible, topical
clotrimazole (200 mg twice weekly) or clotrimazole (500 mg vaginal suppository
once weekly) or other intermittent topical azole treatments are recommended.

Oropharyngeal candidiasis

For mild disease, clotrimazole troches, 10 mg five times daily, OR miconazole
mucoadhesive buccal 50 mg tablet applied to the mucosal surface over the canine
fossa once daily for seven to 14 days, are recommended.

Alternatives for mild disease include nystatin suspension (100,000 U/mL) 4 to 6
mL four times daily, OR 1 to 2 nystatin pastilles (200,000 U each) four times daily,
for seven to 14 days.

For moderate to severe disease, oral fluconazole for seven to 14 days is
recommended.

For fluconazole-refractory disease, either itraconazole solution or posaconazole
suspension for up to 28 days is recommended. Voriconazole or amphotericin B is
recommended when treatment with other agents has failed. Intravenous
echinocandin or amphotericin B can be used in treating patients with refractory
disease.

For denture-related candidiasis, disinfection of the denture, in addition to antifungal
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therapy, is recommended.

Centers for Disease
Control and
Prevention:
Sexually
Transmitted
Diseases Treatment
Guidelines
(2022)23-25

Genital herpes

Antiviral chemotherapy offers clinical benefits to most symptomatic patients
and is the mainstay of management.
Systemic antiviral drugs can partially control the signs and symptoms of
herpes episodes when used to treat first clinical and recurrent episodes, or
when used as daily suppressive therapy.
Systemic antiviral drugs do not eradicate latent virus or affect the risk,
frequency, or severity of recurrences after the drug is discontinued.
Randomized clinical trials indicate that acyclovir, famciclovir and valacyclovir
provide clinical benefit for genital herpes.
Valacyclovir is the valine ester of acyclovir and has enhanced absorption after
oral administration. Famciclovir also has high oral bioavailability.
Topical therapy with antiviral drugs provides minimal clinical benefit, and use
is discouraged.
Newly acquired genital herpes can cause prolonged clinical illness with severe
genital ulcerations and neurologic involvement. Even patients with first
episode herpes who have mild clinical manifestations initially can develop
severe or prolonged symptoms. Therefore, all patients with first episodes of
genital herpes should receive antiviral therapy.
Recommended regimens for first episodes of genital herpes:

o acyclovir 400 mg orally three times daily for seven to 10 days

o famciclovir 250 mg orally three times daily for seven to 10 days

o valacyclovir 1,000 mg orally twice daily for seven to 10 days.
Treatment can be extended if healing is incomplete after 10 days of therapy.
Acyclovir 200 mg orally five times daily is also effective but is not
recommended because of frequency of dosing.
Almost all patients with symptomatic first episode genital herpes simplex virus
(HSV)-2 infection subsequently experience recurrent episodes of genital
lesions; recurrences are less frequent after initial genital HSV-1 infection.
Antiviral therapy for recurrent genital herpes can be administered either as
suppressive therapy to reduce the frequency of recurrences or episodically to
ameliorate or shorten the duration of lesions. Suppressive therapy may be
preferred because of the additional advantage of decreasing the risk for genital
HSV-2 transmission to susceptible partners.
Long-term safety and efficacy have been documented among patients
receiving daily acyclovir, valacyclovir, and famciclovir.
Quality of life is improved in many patients with frequent recurrences who
receive suppressive therapy rather than episodic treatment.
Providers should discuss with patients on an annual basis whether they want to
continue suppressive therapy because frequency of genital HSV-2 recurrence
diminishes over time for many persons.
Discordant heterosexual couples in which a partner has a history of genital
HSV-2 infection should be encouraged to consider suppressive antiviral
therapy as part of a strategy for preventing transmission, in addition to
consistent condom use and avoidance of sexual activity during recurrences.
Suppressive antiviral therapy for persons with a history of symptomatic genital
herpes also is likely to reduce transmission when used by those who have
multiple partners.
Recommended regimens for suppressive therapy of genital herpes:

o acyclovir 400 mg orally twice daily

o famciclovir 250 mg orally twice daily

o valacyclovir 500 mg orally once daily

o valacyclovir 1,000 mg orally once daily.
Valacyclovir 500 mg once a day might be less effective than other valacyclovir
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or acyclovir dosing regimens for persons who have frequent recurrences (i.e.,
>10 episodes/year).
Acyclovir, famciclovir and valacyclovir appear equally effective for episodic
treatment of genital herpes, but famciclovir appears somewhat less effective
for suppression of viral shedding. Ease of administration and cost also are
important to consider when deciding on prolonged treatment.
Because of the decreased risk for recurrences and shedding, suppressive
therapy for HSV-1 genital herpes should be reserved for those with frequent
recurrences through shared clinical decision-making between the patient and
the provider.
Episodic treatment of recurrent herpes is most effective if initiation of therapy
within one day of lesion onset or during the prodrome that precedes some
outbreaks. Patients should be provided with a supply of drug or a prescription
for the medication with instructions to initiate treatment immediately when
symptoms begin.
Recommended regimens for episodic treatment of recurrent HSV-2 genital
herpes:

o acyclovir 800 mg orally twice daily for five days

o acyclovir 800 mg orally three times daily for two days

o famciclovir 1,000 mg orally twice daily for one day

o famciclovir 500 mg orally once; followed by 250 mg orally twice

daily for two days

o famciclovir 125 mg orally twice daily for five days

o valacyclovir 500 mg orally twice daily for three days

o valacyclovir 1,000 mg orally once daily for five days.
Acyclovir 400 mg orally three times daily is also effective but is not
recommended because of frequency of dosing.
Intravenous acyclovir should be provided to patients with severe HSV disease
or complications that necessitate hospitalization or central nervous system
complications.
HSV-2 meningitis is characterized clinically by signs of headache,
photophobia, fever, meningismus, and cerebrospinal fluid (CSF) lymphocytic
pleocytosis, accompanied by mildly elevated protein and normal glucose.
Optimal therapies for HSV-2 meningitis have not been well studied; however,
acyclovir 5 to 10 mg/kg body weight IV every 8 hours until clinical
improvement is observed, followed by high-dose oral antiviral therapy
(valacyclovir 1 g 3 times/day) to complete a 10- to 14-day course of total
therapy, is recommended.
Hepeatitis is a rare manifestation of disseminated HSV infection, often reported
among pregnant women who acquire HSV during pregnancy. Among pregnant
women with fever and unexplained severe hepatitis, disseminated HSV
infection should be considered, and empiric IV acyclovir should be initiated
pending confirmation.
Consistent and correct condom use has been reported in multiple studies to
decrease, but not eliminate, the risk for HSV-2 transmission from men to
women. Condoms are less effective for preventing transmission from women
to men.
Randomized clinical trials have demonstrated that PrEP with daily oral
tenofovir disoproxil fumarate/emtricitabine decreases the risk for HSV-2
acquisition by 30% in heterosexual partnerships. Pericoital intravaginal
tenofovir 1% gel also decreases the risk for HSV-2 acquisition among
heterosexual women.
The patients who have genital herpes and their sex partners can benefit from
evaluation and counseling to help them cope with the infection and prevent
sexual and perinatal transmission.
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Lesions caused by HSV are common among persons with human
immunodeficiency virus (HIV) infection and might be severe, painful, and
atypical. HSV shedding is increased among persons with HIV infection.
Suppressive or episodic therapy with oral antiviral agents is effective in
decreasing the clinical manifestations of HSV infection among persons with
HIV.
Recommended regimens for daily suppressive therapy of genital herpes in
patients infected with HIV:

o acyclovir 400 to 800 mg orally two to three times daily

o famciclovir 500 mg orally twice daily

o valacyclovir 500 mg orally twice daily
Recommended regimens for episodic treatment of genital herpes in patients
infected with HIV:

o acyclovir 400 mg orally three times daily for five to 10 days

o famciclovir 500 mg orally twice daily for five to 10 days

o valacyclovir 1,000 mg orally twice daily for five to 10 days
If lesions persist or recur in a patient receiving antiviral treatment, acyclovir
resistance should be suspected, and a viral culture obtained for phenotypic
sensitivity testing.
Foscarnet (40 to 80 mg/kg body weight IV every 8 hours until clinical
resolution is attained) is the treatment of choice for acyclovir-resistant genital
herpes. Intravenous cidofovir 5 mg/kg body weight once weekly might also be
effective.
Imiquimod 5% applied to the lesion for 8 hours 3 times/week until clinical
resolution is an alternative that has been reported to be effective.
Acyclovir can be administered orally to pregnant women with first-episode
genital herpes or recurrent herpes and should be administered IV to pregnant
women with severe HSV.
Suppressive acyclovir treatment starting at 36 weeks’ gestation reduces the
frequency of cesarean delivery among women who have recurrent genital
herpes by diminishing the frequency of recurrences at term. However, such
treatment might not protect against transmission to neonates in all cases.
Recommended regimen for suppression of recurrent genital herpes among
pregnant women:

o acyclovir 400 mg orally three times daily

o valacyclovir 500 mg orally twice daily
Treatment recommended starting at 36 weeks’ gestation.
Infants exposed to HSV during birth should be followed in consultation with a
pediatric infectious disease specialist.
All newborn infants who have neonatal herpes should be promptly evaluated
and treated with systemic acyclovir. The recommended regimen for infants
treated for known or suspected neonatal herpes is acyclovir 20 mg/kg body
weight IV every 8 hours for 14 days if disease is limited to the skin and
mucous membranes, or for 21 days for disseminated disease and disease
involving the CNS.

Bacterial vaginosis

Bacterial vaginosis (BV) is a highly prevalent condition and the most common
cause of vaginal discharge worldwide. However, in a nationally representative
survey, the majority of women with BV were asymptomatic.

Treatment for BV is recommended for women with symptoms.

Established benefits of therapy among nonpregnant women are to relieve
vaginal symptoms and signs of infection and reduce the risk for acquiring C.
trachomatis, N. gonorrhoeae, T. vaginalis, M. genitalium, HIV, HPV, and
HSV-2.
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Uncomplicated vulvovaginal candidiasis

Recommended regimens for bacterial vaginosis include:

o Metronidazole 500 mg orally twice daily for seven days.

o Metronidazole 0.75% gel 5 g intravaginally once daily for five days.

o Clindamycin 2% cream 5 g intravaginally at bedtime for seven days.
Alternative regimens include:

o Tinidazole 2 g orally once daily for two days.

o Tinidazole 1 g orally once daily for five days.

o Clindamycin 300 mg orally twice daily for seven days.

o Clindamycin 100 mg ovules intravaginally once at bedtime for three

days.

o Secnidazole 2 g oral granules in a single dose
Clindamycin ovules use an oleaginous base that might weaken latex or rubber
products (e.g., condoms and diaphragms). Use of such products within 72
hours after treatment with clindamycin ovules is not recommended.
Oral granules should be sprinkled onto unsweetened applesauce, yogurt, or
pudding before ingestion. A glass of water can be taken after administration to
aid in swallowing.
Using a different recommended treatment regimen can be considered for
women who have a recurrence; however, retreatment with the same
recommended regimen is an acceptable approach for treating persistent or
recurrent BV after the first occurrence.
BV treatment is recommended for all symptomatic pregnant women because
symptomatic BV has been associated with adverse pregnancy outcomes,
including premature rupture of membranes, preterm birth, intra-amniotic
infection, and postpartum endometritis.

Complicated vulvovaginal candidiasis

Uncomplicated vulvovaginal candidiasis is defined as sporadic or infrequent
vulvovaginal candidiasis, mild to moderate vulvovaginal candidiasis,
candidiasis likely to be Candida albicans, or candidiasis in non-
immunocompromised women.

Short-course topical formulations (i.e., single dose and regimens of one to
three days) effectively treat uncomplicated vulvovaginal candidiasis.
Treatment with azoles results in relief of symptoms and negative cultures in 80
to 90% of patients who complete therapy.

Recommended regimens include:

Butoconazole 2% cream 5 g single intravaginal application.
Clotrimazole 1% cream 5 g intravaginally daily for seven to 14 days.
Clotrimazole 2% cream 5 g intravaginally daily for three days.
Miconazole 2% cream 5 g intravaginally daily for seven days.
Miconazole 4% cream 5 g intravaginally daily for three days.
Miconazole 100 mg vaginal suppository one suppository daily for
seven days.

Miconazole 200 mg vaginal suppository one suppository for three
days.

Miconazole 1,200 mg vaginal suppository one suppository for one
day.

Tioconazole 6.5% ointment 5 g single intravaginal application.
Terconazole 0.4% cream 5 g intravaginally daily for seven days.
Terconazole 0.8% cream 5 g intravaginally daily for three days.
Terconazole 80 mg vaginal suppository one suppository daily for
three days.

o Fluconazole 150 mg oral tablet in single dose.

O O O O O O

(@)

(@)

O O O O

Complicated vulvovaginal candidiasis is defined as recurrent vulvovaginal
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candidiasis, severe vulvovaginal candidiasis, non-albicans candidiasis, or
candidiasis in women with diabetes, immunocompromising conditions,
underlying immunodeficiency, or immunosuppressive therapy.

Most episodes of recurrent vulvovaginal candidiasis caused by Candida
albicans respond well to short duration oral or topical azole therapy.
However, to maintain clinical and mycologic control, some specialists
recommend a longer duration of initial therapy (e.g., seven to 14 days of
topical therapy or a 100, 150, or 200 mg oral dose of fluconazole every third
day for a total of three doses (day one, four, and seven) to attempt mycologic
remission before initiating a maintenance antifungal regimen.
Recommended maintenance regimen is oral fluconazole (i.e., a 100-mg, 150-
mg, or 200-mg dose) weekly for six months. If this regimen is not feasible,
topical treatments used intermittently as a maintenance regimen can be
considered.

Severe vulvovaginal candidiasis

Severe vulvovaginal candidiasis is associated with lower clinical response
rates in patients treated with short courses of topical or oral therapy.
Either seven to 14 days of topical azole or 150 mg of fluconazole in two
sequential doses (second dose 72 hours after initial dose) is recommended.

Non-albicans vulvovaginal candidiasis

The optimal treatment of non-albicans vulvovaginal candidiasis remains
unknown. However, a longer duration of therapy (seven to 14 days) with a
non-fluconazole azole drug (oral or topical) is recommended.

If recurrence occurs, 600 mg of boric acid in a gelatin capsule is
recommended, administered vaginally once daily for three weeks.

Genital warts

Treatment of anogenital warts should be guided by wart size, number, and
anatomic site; patient preference; cost of treatment; convenience; adverse
effects; and provider experience.
There is no definitive evidence to suggest that any of the available treatments
are superior to any other and no single treatment is ideal for all patients or all
warts.
Because of uncertainty regarding the effect of treatment on future transmission
of human papilloma virus and the possibility of spontaneous resolution, an
acceptable alternative for some persons is to forego treatment and wait for
spontaneous resolution.
Factors that might affect response to therapy include the presence of
immunosuppression and compliance with therapy.
In general, warts located on moist surfaces or in intertriginous areas respond
best to topical treatment.
The treatment modality should be changed if a patient has not improved
substantially after a complete course of treatment or if side effects are severe.
Most genital warts respond within three months of therapy.
Recommended regimens for external anogenital warts (patient-applied):

o Podofilox 0.5% solution or gel.

o Imiquimod 3.75% or 5% cream.

o Sinecatechins 15% ointment.
Recommended regimens (provider administered):

o Cryotherapy with liquid nitrogen or cryoprobe.

o Trichloroacetic acid or bichloracetic acid 80 to 90% solution

o Surgical removal
Fewer data are available regarding the efficacy of alternative regimens for
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Cervical warts

Vaginal warts

Urethral meatus warts

treating anogenital warts, which include podophyllin resin, intralesional
interferon, photodynamic therapy, and topical cidofovir. Shared clinical
decision-making between the patient and provider regarding benefits and risks
of these regimens should be provided.

Podophyllin resin is no longer a recommended regimen because of the number
of safer regimens available, and severe systemic toxicity has been reported
when podophyllin resin was applied to large areas of friable tissue and was not
washed off within 4 hours.

For women who have exophytic cervical warts, a biopsy evaluation to exclude
high-grade squamous intraepithelial lesion must be performed before treatment
is initiated.
Management of exophytic cervical warts should include consultation with a
specialist.
Recommended regimens:

o Cryotherapy with liquid nitrogen.

o Surgical removal

o Trichloroacetic acid or bichloracetic acid 80 to 90% solution

Recommended regimens:
o Cryotherapy with liquid nitrogen.
o Surgical removal
o Trichloroacetic acid or bichloracetic acid 80 to 90% solution

Intra-Anal warts

Recommended regimens:
o Cryotherapy with liquid nitrogen.
o Surgical removal

Management of intra-anal warts should include consultation with a colorectal
specialist.
Recommended regimens:

o Cryotherapy with liquid nitrogen.

o Surgical removal.

o Trichloroacetic acid or bichloracetic acid 80 to 90% solution.

British Association
for Sexual Health
and Human
Immunodeficiency
Virus:

National Guideline
for the
Management of
Vulvovaginal
Candidiasis
(2019)%6

Acute vulvovaginal candidiasis (VVC)

e Recommended regimen:
e Recommended topical regimen (if oral therapy contraindicated):

e  Alternative regimens:

o Fluconazole* capsule 150 mg as a single dose, orally
o Clotrimazole pessary 500mg as a single dose, intravaginally**

o Clotrimazole vaginal cream (10%) 5g as a single dose, intravaginally**

o Clotrimazole pessary 200 mg intravaginally at night for three consecutive
nights**

o Econazole pessary 150 mg intravaginally as a single dose or 150 mg
intravaginally at night for three consecutive nights**

o Fenticonazole capsule intravaginally as a single dose 600 mg or 200 mg
intravaginally at night for three consecutive nights**

o Itraconazole 200 mg orally twice daily for one day by mouth*

o Miconazole capsule 1200mg intravaginally as a single dose, or 400 mg
intravaginally at night for three consecutive nights**

o Miconazole vaginal cream (2%) Sg intravaginally at night for seven
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consecutive nights**
e Treatment choice:

o All intravaginal imidazoles and oral azoles give a clinical and mycological
cure rate of over 80% in acute VVC.

o Intravaginal imidazoles and oral azoles are equally effective and tolerable
in the management of acute VVC with no difference in treatment outcomes.

o One RCT suggested that a single dose of oral fluconazole may be more
effective than prolonged intravaginal clotrimazole 200mg (for six days) at
clinical cure at seven days.

e Treatment considerations:

o *Oral therapies must be avoided in pregnancy, risk of pregnancy and
breastfeeding; topical imidazoles are a safe and effective alternative in
these situations.

o **Intravaginal and topical treatments can also damage latex condoms and
diaphragms with case reports of unplanned pregnancies; women must be
appropriately counselled about this risk.

o  As there is minimal absorption of topically applied imidazoles from the
vulvovaginal mucosae there is limited risk of systemic side effects.

o Topical therapies can cause vulvovaginal irritation, and this should be
considered if symptoms worsen or persist.

o A medication history should be taken to advise women that oral
fluconazole and other azoles can interact with medications.

Severe Vulvovaginal Candidiasis
e Recommended regimen:
o Fluconazole 150 mg orally on day one and four
e  Alternative regimens:
o Clotrimazole 500 mg pessary intravaginally on day one and four
o Miconazole vaginal capsule 1,200 mg on day one and four
e In patients with severe VVC (i.e., extensive vulval erythema, edema, excoriation,
and fissure formation) regardless of a history of recurrence, fluconazole 150 mg
should be repeated after three days as this improves symptomatic response but does
not influence the risk or rate of recurrence.
e There is no benefit of a seven-day topical treatment course over a single oral dose
of fluconazole.

Recurrent VVC
e Recommended Regimen:
o Induction: fluconazole 150 mg orally every 72 hours x three doses*
o Maintenance: fluconazole 150 mg orally once a week for six months*
e Alternative Regimens:
o Induction: topical imidazole therapy can be increased to seven to 14 days
according to symptomatic response
o Maintenance for six months:
= Clotrimazole pessary 500 mg intravaginally once a week
= Jtraconazole 50 to 100mg orally daily*
e *Oral therapies must be avoided in pregnancy, risk of pregnancy and breastfeeding
e  Treatment duration:
o There are no trials addressing the optimal duration of suppressive therapy
with the majority of trials using six months maintenance as standard:
= Ifrecurrences after maintenance regimen are infrequent, each episode
should be treated independently.
= Ifrecurrent disease is re-established the induction and maintenance
regimens should be repeated.

Non-albicans Candida species and azole resistance
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e Recommended Regimen:
o Nystatin pessaries 100,000 units intravaginally at night for 12 to 14
consecutive nights.
e Alternative Regimens:
o Boric acid vaginal suppositories 600 mg daily for 14 days*
o Amphotericin B vaginal suppositories 50 mg once a day for 14 days
o Flucytosine 5g cream or 1g pessary intravaginally with amphotericin or
nystatin daily for 14 days
o *Avoid in pregnancy or risk of pregnancy
e Recurrent VVC due to azole resistant Candida:
o Nystatin pessaries 100,000 units intravaginally at night for 14 nights per
month for six months
o Consider 14 days per month for six months of the alternative regimens

American College
of Obstetricians and
Gynecologists:
Vaginitis in
Nonpregnant
Patients

(2020)%

Bacterial vaginosis

e  Oral or intravaginal metronidazole or intravaginal clindamycin is recommended for
the treatment of bacterial vaginosis.

e Alternative treatments include oral secnidazole, oral tinidazole, or oral
clindamycin.

Uncomplicated trichomoniasis

e  Oral nitroimidazoles are recommended for the treatment of trichomoniasis.

e Although a single dose of metronidazole has been the preferred treatment regimen
for trichomoniasis, recent data from a randomized controlled trial show that a 7-day
course of metronidazole is more effective.

e Tinidazole single-dose therapy is an acceptable alternative to the metronidazole
regimen.

Uncomplicated vulvovaginal candidiasis

e Because uncomplicated vulvovaginal candidiasis is effectively and safely treated
with a variety of oral and topical treatments that are often available as over-the-
counter and as short-course topical treatments, the choice of therapy should be
individualized based on factors such as patient preference, cost, convenience,
adherence, ease of use, and history of response or adverse reactions to previous
treatments.

e  Over-the-counter intravaginal agents include clotrimazole, miconazole, and
tioconazole.

e  Prescription options include intravaginal butoconazole, intravaginal terconazole,
and oral single dose fluconazole.

Complicated vulvovaginal candidiasis

e  Objective information in the form of culture is important to identify the yeast
species and correlate with symptoms.

e  Most infections are secondary to C albicans, which is responsive to both topical
and oral azoles. Oral fluconazole is an effective and convenient treatment for
complicated infections with C albicans.

Recurrent vulvovaginal candidiasis
e Extended antifungal treatment is recommended for patients with recurrent

vulvovaginal candidiasis to reduce the likelihood of persistent symptoms. After
initial treatment of the acute infection, suppressive therapy with weekly doses of
either an intravaginal or oral azole improves cure rates and decreases recurrence
rates.

e Prolonged antifungal treatment with fluconazole (150 mg weekly for six months)
successfully controlled more than 90% of recurrent symptomatic episodes.

e  For patients who are unable or unwilling to take fluconazole, prolonged therapy
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with intermittent topical agents, such as clotrimazole (500 mg weekly or 200 mg
twice a week), are acceptable options.

Severe vulvovaginal candidiasis

e These patients require a prolonged course with a topical intravaginal azole for 10 to
14 days or two to three doses of oral fluconazole taken orally three days apart.

e An acute infection is treated with an extended course of a topical or oral azole.
Topical agents can be extended to a 10 to 14-day intravaginal course.

Non-albicans Candida species

e  Therapy with intravaginal boric acid (600-mg capsules daily for a minimum of 14
days) is effective for C glabrata and other atypical Candida species.

e Patients with non-albicans Candida vulvovaginal candidiasis in whom boric acid
therapy is ineffective should be referred to a subspecialist for further management.

e Boric acid can be fatal if ingested orally and patients should be well counseled to
use it only intravaginally, to place it out of the reach of children, and to use reliable
contraception.

e Topical flucytosine, 5 g nightly for two weeks, is another effective treatment for C
glabrata.

European
(International Union
Against Sexually
Transmitted
Infections/ World
Health
Organization):
Guideline on the
Management of
Vaginal Discharge
(2018)*8

Bacterial vaginosis
e Recommended regimens for bacterial vaginosis:
o Metronidazole 400 to 500 mg twice daily for five to seven days.
o Intravaginal metronidazole 0.75% gel once daily for five days.
o Intravaginal clindamycin 2% cream once daily for seven days.
e Alternative regimens for bacterial vaginosis:
o Metronidazole 2 g in a single dose.
o Tinidazole 2 g in a single dose.
o Tinidazole 1 g daily for five days.
o Clindamycin 300 mg twice daily for seven days.
o Dequalinium chloride 10 mg vaginal tablet once daily for six days.

¢ Clindamycin and metronidazole have equal efficacy, comparing oral and vaginal
formulations, both after one week and after one month of therapy. Approximately
58 to 88% will be cured after five days treatment with metronidazole or
clindamycin. In most studies, clindamycin tended to have less adverse effects than
metronidazole.

e Single dose therapies have lower cure rates than prolonged treatment. Oral
metronidazole for seven days has a significantly higher cure rate than single dose
treatment (88 vs 54% and 82 vs 62% at three to four weeks after completion of
therapy).

e Intravaginal metronidazole is recommended for the treatment of persistent and
recurrent bacterial vaginosis.

Aerobic vaginitis
e Recommended regimens for aerobic vaginitis:

o 2% clindamycin cream 5 g intravaginally for seven to 21 days.

o Combination use of intravaginal clindamycin and intravaginal steroids e.g.
Hydrocortisone 300 to 500 mg intravaginally for seven to 21 days for
more severe cases.

o In cases with a significant atrophy component, local estrogens can be
added.

Vaginal candidiasis

e Intravaginal and oral therapies are equally effective for vaginal candidiasis.

e Treatment with azoles results in relief of symptoms and negative cultures among 80
to 90% of patients after either oral or topical treatment; only topical preparations
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should be used during pregnancy.
e Recommended regimens for vaginal candidiasis:
o Fluconazole 150 mg orally as a single dose.
o Itraconazole 200 mg twice daily for one day.
o Clotrimazole vaginal tablet 500 mg once or 200 mg once daily for three
days.
o Miconazole vaginal ovule 1,200 mg as a single dose or 400 mg once daily
for three days.
o Econazole vaginal pessary 150 mg as a single dose.
e Standard single dose treatments are as effective as longer courses.
e Inaseverely symptomatic attack, symptomatic benefit is with fluconazole 150 mg
treatment repeated after three days.

Trichomonas vaginalis
e Recommended regimens for trichomonas vaginalis:
o Metronidazole 400 to 500 mg orally twice daily for five to seven days.
o Metronidazole 2 gram orally in a single dose.
o Tinidazole 2 g orally in a single dose.
e  The nitroimidazoles are the only class of drugs useful for the oral or parenteral
therapy of trichomoniasis and most strains are highly susceptible.

Finnish Medical
Society Duodecim:
Seborrheic
Dermatitis in the
Adult

(2020)*

General considerations

e No permanent results are usually achieved with treatment, which is symptomatic
and needs to be repeated from time to time (a course lasting for one to two weeks)
when symptoms worsen.

e Maintenance therapy, perhaps once or twice weekly, should be continued in order
to reduce the frequency of exacerbations.

Reduction of dandruff and sebo-suppression

e  Seborrheic areas should be washed more often than normally (daily).

e Basic topical ointments in gel form (e.g., products containing propylene glycol) to
wash with, or basic topical ointments may be applied after washing.

Face and body
e Topical mild to moderately potent glucocorticoid creams.

e Creams containing a combination of a glucocorticoid and an azole antifungal.

e  Glucocorticoid creams are used periodically, e.g., during periods of exacerbation
once or twice daily in courses of one to two weeks.

e Tacrolimus ointment or pimecrolimus cream as a periodical therapy one to two
times daily for a period of three to four weeks or as maintenance therapy e.g., once
or twice a week.

e Creams, gels or shampoos containing topical antifungals (ketoconazole,
clotrimazole, miconazole, tioconazole) or terbinafine ointment.

e Antifungals may be used in acute exacerbations once or twice daily for one to two
weeks, and they are suitable for prophylactic maintenance therapy once or twice a
week.

e  Metronidazole or azelaic acid either as gel or cream in courses of three to four
weeks and, if needed, as maintenance therapy one to two times a week.

Scalp
e Scalp plaques can be softened with 3 to 5% salicylic acid ointment in the evenings

and washed away in the mornings.

e Scalp may be washed with ketoconazole shampoo or selenium sulfide shampoo.

e Corticosteroid solutions (equivalent doses) to the scalp (Class I-III).

e In treatment-resistant cases, a sequential treatment schedule using a glucocorticoid
shampoo in courses of three to four weeks may be tried.
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Ears and ear canals

Flexural areas

Severe and treatment-resistant cases

Mild to moderately potent glucocorticoid ointments or solutions one to two times
daily in courses of one to two weeks.

Mild to moderately potent glucocorticoid ointments.

A combination ointment of a glucocorticoid and an azole group antifungal.
Tacrolimus ointment or pimecrolimus cream periodically one to two times daily in
courses of three to four weeks, or as maintenance therapy, e.g., one to two times a
week.

The effect of the warm and moist environment can be reduced by application of talc
or azole-containing powder after wash in the mornings and zinc paste after wash in
the evenings.

Flexural areas can be painted with antiseptic solutions, many of which stain the skin
(rarely used).

An application of a powder containing, for example, an azole antifungal in the
morning and a corticosteroid ointment after washing at night for one to two weeks.
Systemic antifungals may be indicated in serious cases, for example fluconazole 50
mg once daily or 150 mg once weekly (for two to four weeks) or itraconazole 100
mg twice daily (for one to two weeks).

A course of an oral antifungal drug may be combined with topical therapy,
itraconazole 200 mg once daily for seven days, for example. Interactions with other
medications must be checked.

Also oral fluconazole or terbinafine has been used as courses.

British Association
of Dermatologists:
Guidelines for the
Management of
Onychomycosis
(2014)%°

Both topical and oral agents are available for the treatment of fungal nail infection.

Systemic therapy is almost always more successful than topical treatment.

While it is clearly possible to achieve clinical and mycological cure with topical

nail preparations, these cure rates do not compare favorably with those obtained

with systemic drugs.

Topical therapy can only be recommended for the treatment of superficial white

onychomycosis and in early cases of distal and lateral subungual onychomycosis

where the infection is confined to the distal edge of the nail.

Studies comparing the efficacy of topical treatments in onychomycosis are rare.

Systemic treatment in adults:

o Itraconazole: first line treatment for dermatophyte onychomycosis.

o Terbinafine: first line treatment for dermatophyte onychomycosis, and
generally preferred over itraconazole.

o Fluconazole: may be a useful alternative in patients unable to tolerate
terbinafine or itraconazole.

Topical treatment in adults:

o Amorolfine: useful for superficial and distal onychomycosis.

o Ciclopirox: useful for superficial and distal onychomycosis and for patients in
whom systemic therapy is contraindicated.

o Tioconazole: useful for superficial and distal onychomycosis.

European Society
for Pediatric
Dermatology:
Guidelines for the
Management of
Tinea Capitis in
Children

(2010)*

Tinea capitis always requires systemic treatment because topical antifungal agents
do not penetrate the hair follicle.

Topical treatment is only used as adjuvant therapy to systemic antifungals.
Griseofulvin has been the gold standard for systemic therapy of tinea capitis. The
main disadvantage of griseofulvin is the long duration of treatment required (six to
12 weeks or longer) which may lead to reduced compliance.

The newer oral antifungal agents including terbinafine, itraconazole, and
fluconazole appear to have efficacy rates and potential adverse effects similar to
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those of griseofulvin in children with tinea capitis due to Trichophyton species,
while requiring much shorter duration of treatment.

Griseofulvin is still the treatment of choice for cases caused by Microsporum
species.

Adjunctive topical therapies, such as selenium sulfide or ketoconazole shampoos,
as well as fungicidal creams or lotions have been shown to decrease the carriage of
viable spores responsible for the disease contagion and reinfection and may shorten
the cure rate with oral antifungals.

The topical fungicidal cream or lotion should be applied to the lesions once daily
for a week. The shampoo should be applied to the scalp and hair for five minutes
twice weekly for two to four weeks or three times weekly until the patient is
clinically and mycologically cured. The latter in conjunction with one week of
topical fungicidal cream or lotion application is recommended.

British Association
of Dermatologists:
Guidelines for the
Management of
Tinea Capitis
(2014)*

The aim of treatment is to achieve a clinical and mycological cure as quickly and
safely as possible.

Oral antifungal therapy is generally needed. Topical treatment alone is not
recommended for the management of tinea capitis. Topical agents are used to
reduce transmission of spores, and povidone—iodine, ketoconazole 2%, and
selenium sulfide 1% shampoos have all shown efficacy in this context.

Oral therapy options include griseofulvin, terbinafine, itraconazole, fluconazole,
and ketoconazole.

The optimal treatment regimen varies according to the dermatophyte involved. As a
general rule, terbinafine is more efficacious against Trichophyton species (T.
tonsurans, T. violaceum, T. soudanense), and griseofulvin more effective against
Microsporum species (M. canis, M. audouinii).

Both griseofulvin and terbinafine have good evidence of efficacy and remain the
most widely used first-line treatments.

If there has been no clinical response and signs persist at the end of the treatment
period, then the options include:

o Initially consider lack of compliance, suboptimal absorption of drug,
relative insensitivity of the organism and reinfection.

o In cases of clinical improvement but ongoing positive mycology, continue
current therapy for a further two to four weeks. If there has been no initial
clinical improvement, proceed to second-line therapy.

Itraconazole is safe, effective and has activity against both Trichophyton and
Microsporum species. If itraconazole has been selected as first-line therapy,
convert to terbinafine second line for Trichophyton infections or griseofulvin for
Microsporum species.

For cases refractory to the above therapies, other modalities to be considered in
exceptional circumstances include fluconazole and voriconazole.

Symptom-free carriers with light growth/low spore count on culture may be treated
with topical treatment alone, but close follow-up is needed, with repeat mycology,
to ensure that treatment has been effective. In asymptomatic carriers with a high
spore load, oral therapy is usually justified.

The definitive end-point for adequate treatment is not clinical response but
mycological cure; therefore, follow-up with repeat mycology sampling is
recommended at the end of the standard treatment period and then monthly until
mycological clearance is documented. Treatment should, therefore, be tailored for
each individual patient according to response.
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Indications

The Food and Drug Administration (FDA)-approved indications for the skin and mucous membrane antifungals are noted in Tables 3 through 5. While agents
within this therapeutic class may have demonstrated positive activity via in vitro trials, the clinical significance of this activity remains unknown until fully
demonstrated in well-controlled, peer-reviewed in vivo clinical trials. As such, this review and the recommendations provided are based exclusively upon the
results of such clinical trials.

Table 3. FDA-Approved Indications for the Single Agent Skin and Mucous Membrane Antifungals (Drugs A-L)'"!8

Indication | Butenafine | Butoconazole | Ciclopirox | Clotrimazole | Econazole | Efinaconazole | Ketoconazole | Luliconazole

Candidiasis

Prophylactically to reduce the incidence of oropharyngeal
candidiasis in immunocompromised patients

Treatment of cutaneous candidiasis vt Vi v vi

Treatment of oropharyngeal candidiasis vk

Treatment of vulvovaginal candidiasis v

Dermatitis

Topical treatment of seborrheic dermatitis |

Treatment of seborrheic dermatitis of the scalp v #

Dermatophyte Infections

Treatment of interdigital tinea pedis and tinea corporis
caused by Trichophyton rubrum, Trichophyton vi#
mentagrophytes, and Epidermophyton floccosum

Treatment of tinea pedis, tinea cruris, and tinea corporis
caused by E. floccosum and T. rubrum

Treatment of tinea pedis, tinea cruris, and tinea corporis
caused by E. floccosum, T. mentagrophytes, and T. rubrum

Vi

Treatment of tinea pedis, tinea cruris, and tinea corporis
caused by E. floccosum, T. mentagrophytes, T. rubrum, v
and T. tonsurans

Treatment of tinea pedis, tinea cruris, and tinea corporis
caused by T. rubrum, T. mentagrophytes, E. floccosum, v it
and Microsporum canis

Treatment of tinea pedis, tinea cruris, and tinea corporis
caused by T. rubrum, T. mentagrophytes, T. tonsurans, M.
canis, Microsporum audouini, Microsporum gypseum, and
E. floccosum

Topical treatment of tinea versicolor caused by Malassezia
Sfurfur

Onychomycosis

v vt v 18 v vi

Treatment of mild to moderate onychomycosis of
fingernails and toenails without lunula involvement caused V38
by T rubrum

Treatment of onychomycosis of the toenail(s) due to 7.

rubrum and T. mentagrophytes

*Troche formulation.
+Suspension formulation.
1Cream formulation.
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§Solution formulation.
|| Foam formulation.
Y[Shampoo formulation.
#Gel formulation.
Table 4. FDA-Approved Indications for the Single Agent Skin and Mucous Membrane Antifungals (Drugs M-Z)!-13
Indication | Miconazole | Naftifine | Nystatin | Oxiconazole | Sertaconazole | Sulconazole | Tavaborole | Terconazole

Candidiasis

Treatment of cutaneous or mucocutaneous mycotic infections caused
by Candida. albicans and other Candida species

Treatment of vulvovaginal candidiasis v v

Dermatophyte Infections

Treatment of interdigital tinea pedis, tinea cruris, and tinea corporis
caused by Trichophyton rubrum, Trichophyton mentagrophytes, and vk
Epidermophyton floccosum

Treatment of interdigital tinea pedis caused by 7. rubrum, T.
mentagrophytes, and E. floccosum

Treatment of tinea pedis, tinea cruris, and tinea corporis caused by 7.
rubrum, T. mentagrophytes, and E. floccosum

Treatment of tinea cruris and tinea corporis caused by 7. rubrum, T.
mentagrophytes, E. floccosum, and Microsporum canis

Y1

Treatment of tinea pedis, tinea cruris, and tinea corporis caused by 7.
rubrum, T. mentagrophytes, E. floccosum, and M. canis

v

Treatment of tinea pedis, tinea cruris, and tinea corporis caused by 7. vi
rubrum, T. mentagrophytes, Trichophyton tonsurans, and E. floccosum

Treatment of tinea versicolor caused by Malassezia furfur v V81

Onychomycosis

Treatment of onychomycosis of the toenail(s) due to 7. rubrum and T.
mentagrophytes

*2% cream concentration.
2% gel concentration.
11% cream concentration.
§Cream formulation.
4[Solution formulation.
#1% gel concentration.

Table 5. FDA-Approved Indications for the Combination Skin and Mucous Membrane Antifungals''®

Indication Clotrimazole and Betamethasone Mlconazt')le, Ay Nystatin and Triamcinolone
and White Petrolatum
Candidiasis
Treatment of cutaneous candidiasis | | | v
Dermatitis
Treatment of diaper dermatitis when complicated by documented candidiasis | | v |

Dermatophyte Infections

Treatment of tinea pedis, tinea cruris and tinea corporis caused by Trichophyton rubrum,
Trichophyton mentagrophytes, and Epidermophyton floccosum
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V.

Pharmacokinetics

Skin and Mucous Membrane Antifungals
AHEFS Class 840408

The pharmacokinetic parameters of the skin and mucous membrane antifungals are listed in Table 6.
Pharmacokinetic properties of the combination products not listed in the table below would be in line with the
properties of their individual components listed in the table below.

Table 6. Pharmacokinetic Parameters of the Skin and Mucous Membrane Antifungals

1-18

e M) Bioavailability | Protein Binding Metabolism Excretion Half-Life
(%) (%) (%) (%) (hours)

Betamethasone 12 to 14 64 Liver Renal 5.6

Butenafine Minimal Not reported Liver Renal 35

Butoconazole 5.5 Not reported Not reported Renal (2.7) 21 to 24
Feces (2.8)

Ciclopirox Solution: 1.3 94 to 98 Liver Renal (<10) Cream: 1.7

Gel: 5.5
Clotrimazole Skin: <1 Not reported Not reported Renal (<1) 35t05.0
Feces

Econazole Minimal 98 Not reported Renal (<1) Not reported
Feces (<1)

Efinaconazole Not reported Not reported Not reported Not reported 29.9

Ketoconazole Negligible Not reported Not reported Renal (13) Not reported

Bile

Luliconazole Not reported >99 Not reported Not reported Not reported

Miconazole <2 90 to 93 Liver Renal (<1) Not reported
Feces (50)

Naftifine 2.5t06.0 Not reported Liver (14 to 29) Renal (64) 48 t0 72
Feces (36)

Nystatin Minimal Not reported Not reported Feces Not reported

Oxiconazole Minimal Not reported Not reported Renal (<1) Not reported

Sertaconazole Minimal Not reported Not reported Not reported Not reported

Sulconazole 8.7 Not reported Not reported Renal (6.7) Not reported

Feces (2)
Tavaborole Not reported Not reported Not reported Renal Not reported
Terconazole 5to 16 95 Liver Renal (32 to 56) 6.9
Feces (47 to 52)
Triamcinolone Not reported Not reported Liver Renal 2to3
Bile

Drug Interactions

Major drug interactions with the skin and mucous membrane antifungals are listed in Table 7.

Table 7. Major Drug Interactions with the Skin and Mucous Membrane Antifungals?

Generic Name(s)

Interaction

Mechanism

Econazole and
miconazole

Anticoagulants

Pharmacologic effects of anticoagulants may be increased by
these agents, especially following application to the groin
area in the elderly. Bleeding may occur.

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services
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VI

Adverse Drug Events

Skin and Mucous Membrane Antifungals

The most common adverse drug events reported with the skin and mucous membrane antifungals are listed in Tables 8 to 10.

Table 8. Adverse Drug Events (%) Reported with the Single Agent Skin and Mucous Membrane Antifungals (Drugs A-L)'-'8

AHFS Class 840408

Adverse Events

| Butenafine | Butoconazole | Ciclopirox | Clotrimazole | Econazole | Efinaconazole | Ketoconazole | Luliconazole

Central Nervous System

Dizziness - - - - _ v % -
Headache - v R _ _ v * _
Dermatological

Abnormal hair texture - - - - - vt -
Acne - v - - - E -
Allergic reaction - - - - - v ok -
Alopecia - v - - - <1t -
Blistering - - v oEf - - - -
Burning 1 348, <1*t1| v okt 3 - 4% v 49 -
Cellulitis - - - - - _ <1
Contact dermatitis <2 v - - 2 v <1
Dry skin - v - - - v -
Edema - - v oEi - - - -
Erythema <2 v v ok 3 - v e -
Facial edema - v - - - Vo -
Hair discoloration - v - - - v -
Hypersensitivity reaction - - - - - v -
Impetigo - - - - v o -
Ingrown nail - - - - 2 - -
Irritation <2 v v okt - B vE <1f _
Nail discoloration - - - - - Vv -
Nail disorder - v - - - - -
Oily hair/skin - - - - - v -
Pain - v - - 1 v _
Peeling - - voET - - - -
Pruritus <2 v v 3 - v -
Pustules - - - - - v o -
Pyogenic granuloma - - - - - Vo -
Rash - v - v - v 19 -
Scalp pustules - - - - - vt -
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Adverse Events

Butenafine

Butoconazole

Ciclopirox

Clotrimazole

Econazole

Efinaconazole

Ketoconazole

Luliconazole

Stinging

1

v okt 3

5*

Urticaria

V*I -

Vesicles

Vi

Gastrointestinal

Abdominal cramping

Abdominal pain

Nausea

v i -

Pelvic pain

Unpleasant mouth
sensation

v i -

Vomiting

v # -

Genitourinary

Itching

Soreness

Swelling

Vaginal irritation

Vulvar/vaginal burning

Other

Abnormal liver function
tests

v i -

Keratoconjunctivitis sicca

v ok

Ocular irritation/swelling

v ok

v Percent not specified.

- Event not reported or incidence <1%.
*Cream formulation.

fTShampoo formulation.

iSolution formulation.

§Gel formulation.

|| Suspension formulation.
9 Foam formulation.

# Troche formulation.

Table 9. Adverse Drug Events (%) Reported with the Single Agent Skin and Mucous Membrane Antifungals (Drugs M-Z)!-13

Adverse Events

Miconazole |

Naftifine

Nystatin

| Oxiconazole | Sertaconazole | Sulconazole | Tavaborole | Terconazole

Central Nervous System

Headache

1

21 to 30

Dermatological

Burning

5t0 6

<1

Contact dermatitis

<1

Desquamation

Dry skin

YR GR GRS
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Adverse Events

Miconazole

Naftifine

Nystatin

Oxiconazole

Sertaconazole

Sulconazole

Tavaborole

Terconazole

Eczema

<1

Erythema

<1

Exfoliation, local

WM |1

Fissure

<1

Folliculitis

<1

Hyperpigmentation

Hypersensitivity reaction

Ingrown nail

Irritation

<1

Maceration

<1

Nodules

<1

Pain

<1

Papules

<1

Pruritus

<2

Rash

<1

Scaling

<1

Skin tenderness

Stinging

5t0 6

<1

Stevens-Johnson
syndrome

Tenderness

Gastrointestinal

Abdominal cramping

Abdominal pain

Genitourinary

Dysmenorrhea

Itching

Vaginal burning

Vaginal irritation

Vaginal itching

Vaginal pain

Other

Chills

<2

Cough

1to3

v Percent not specified.

- Event not reported or incidence <1%.
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Table 10. Adverse Drug Events (%) Reported with the Combination Skin and Mucous Membrane Antifungals''®
Adverse Events Clotrimazole and Betamethasone LB AL ZAL TR0 O TR Nystatin and Triamcinolone
Petrolatum
Dermatological
Acne - - v
Acneiform eruptions v - -
Blistering v v -
Burning 2% v v
Contact dermatitis v v v
Dry skin 2% v v
Ecchymoses v - -
Edema <1t - -
Erythema v v -
Folliculitis v - v
Hypertrichosis v - v
Hypopigmentation v - v
Inflammation - v -
Irritation v - v
Maceration of skin v - v
Miliaria v - -
Pain - v -
Peeling v - -
Perioral dermatitis v - -
Pruritus v v v
Rash <1t v
Skin atrophy v - v
Skin exfoliation - v -
Stinging <1* - _
Striae v - -
Urticaria v - -
Gastrointestinal
Vomiting - v -
Other
Benign intracranial hypertension v - -
Cushing’s syndrome v - -
Growth retardation v - -
Paresthesia 2t - -
Secondary infection <lf - v
Sensitization v - -

v Percent not specified.

- Event not reported or incidence <1%.

*Lotion formulation.
tCream formulation.
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Skin and Mucous Membrane Antifungals
AHEFS Class 840408

Dosing and Administration

The usual dosing regimens for the skin and mucous membrane antifungals are listed in Table 11.

Table 11. Usual Dosing Regimens for the Skin and Mucous Membrane Antifungals

1-18

mentagrophytes, T. rubrum, and T.

mentagrophytes, T. rubrum, and

tonsurans:

Cream: apply twice daily for
seven days or once daily for four
weeks

Treatment of tinea cruris and tinea
corporis caused by E. floccosum,

T. tonsurans in patients >12
years of age:

Cream: apply twice daily for
seven days or once daily for four
weeks

Treatment of tinea cruris and

T. mentagrophytes, T. rubrum, and

tinea corporis caused by E.

T. tonsurans:
Cream: apply once daily for two
weeks

Topical treatment of tinea
versicolor caused by Malassezia

furfur:

Cream: apply to the affected area
once daily for two weeks

floccosum, T. mentagrophytes, T.

rubrum, and T. tonsurans in
patients >12 years of age:
Cream: apply once daily for two
weeks

Topical treatment of tinea
versicolor caused by Malassezia
furfur in patients >12 years of

age:
Cream: apply to the affected area
once daily for two weeks

Generic Name(s) | Usual Adult Dose Usual Pediatric Dose | Availability
Single Entity Agents
Butenafine Treatment of interdigital tinea Treatment of interdigital tinea Cream:

pedis caused by E. floccosum, T. pedis caused by E. floccosum, T. 1%

Treatment of interdigital tinea
pedis and tinea corporis caused by

diagnosis

Treatment of interdigital tinea

T. rubrum, T. mentagrophytes, and

pedis and tinea corporis caused

E. floccosum:
Gel: apply to the affected area
twice daily for four weeks

Treatment of mild to moderate
onychomycosis of fingernails and

by T. rubrum, T. mentagrophytes,

and E. floccosum in patients >16
years of age:

Gel: apply to the affected area
twice daily for four weeks

Butoconazole Vulvovaginal candidiasis: Safety and efficacy in children Vaginal cream:
Vaginal cream: insert one have not been established. 2%
applicatorful intravaginally once

Ciclopirox Cutaneous candidiasis; Treatment | Cutaneous candidiasis; Cream:
of tinea pedis, tinea cruris, and Treatment of tinea pedis, tinea 0.77%
tinea corporis caused by cruris, and tinea corporis caused
Trichophyton rubrum, by Trichophyton rubrum, Gel:
Trichophyton mentagrophytes, Trichophyton mentagrophytes, 0.77%
Epidermophyton floccosum, and Epidermophyton floccosum, and
Microsporum canis, topical Microsporum canis, topical Shampoo:
treatment of tinea versicolor treatment of tinea versicolor 1%
caused by Malassezia furfur: caused by Malassezia furfur in
Cream, suspension: apply to the patients >10 years of age: Solution:
affected area twice daily; if no Cream, suspension: apply to the 8%
improvement after four weeks of affected area twice daily; if no
treatment, re-evaluate the improvement after four weeks of | Suspension:
diagnosis treatment, re-evaluate the 0.77%

100

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services



Skin and Mucous Membrane Antifungals
AHEFS Class 840408

Generic Name(s)

Usual Adult Dose

Usual Pediatric Dose

Availability

toenails without lunula
involvement caused by 7. rubrum:
Solution: apply to the affected
nails once daily

Seborrheic dermatitis of the scalp:
Gel: apply to the affected scalp
area twice daily for four weeks

Shampoo: wet hair and apply one
to two teaspoons to scalp; lather
and leave on hair and scalp for
three minutes, then rinse off;
repeat treatment twice per week
for four weeks

Treatment of mild to moderate
onychomycosis of fingernails and
toenails without lunula
involvement caused by 7. rubrum
in patients >12 years of age:
Solution: apply to the affected
nails once daily

Seborrheic dermatitis of the scalp
in patients >16 years of age:

Gel: apply to the affected scalp
area twice daily for four weeks

Shampoo: wet hair and apply one
to two teaspoons to scalp; lather
and leave on hair and scalp for
three minutes, then rinse off;
repeat treatment twice per week
for four weeks

Clotrimazole Treatment of cutaneous Treatment of cutaneous Cream:
candidiasis; topical treatment of candidiasis; topical treatment of 1%
tinea versicolor caused by M. tinea versicolor caused by M.
furfur: furfur in patients two years of Solution:
Cream, solution: apply to the age and older: 1%
affected area twice daily; if no Cream, solution: apply to the
improvement after four weeks of affected area twice daily; if no Troche:
treatment, re-evaluate the improvement after four weeks of | 10 mg
diagnosis treatment, re-evaluate the

diagnosis
Prophylactically to reduce the
incidence of oropharyngeal Treatment of oropharyngeal
candidiasis in candidiasis in patients three years
immunocompromised patients; of age and older:
treatment of oropharyngeal Troche: dissolve one troche in
candidiasis: mouth five times daily for two
Troche: dissolve one troche in weeks
mouth five times daily for two
weeks; for prophylaxis, dissolve
one troche in mouth three times
daily

Econazole Cutaneous candidiasis: Cutaneous candidiasis: Cream:
Cream: apply to the affected area Cream: apply to the affected area | 1%

twice daily for two weeks

Treatment of tinea cruris, and
tinea corporis caused by 7.
rubrum, T. mentagrophytes, T.

twice daily for two weeks

Treatment of tinea cruris, and
tinea corporis caused by 7.
rubrum, T. mentagrophytes, T.

tonsurans, M. canis, Microsporum

tonsurans, M. canis, M. audouini,

audouini, Microsporum gypseum,

M. gypseum, and E. floccosum;

and E. floccosum; topical
treatment of tinea versicolor
caused by M. furfur:

Cream: apply to the affected area
once daily for two weeks

Treatment of tinea pedis caused by

topical treatment of tinea
versicolor caused by M. furfur:
Cream: apply to the affected area
once daily for two weeks

Treatment of tinea pedis caused
by T. rubrum, T. mentagrophytes,
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T. rubrum. T. mentagrophytes, T.

T. tonsurans, M. canis, M.

tonsurans, M. canis, M. audouini,

audouini, M. gypseum, and E.

M. gypseum, and E. floccosum:

floccosum:

Cream: apply to the affected area
once daily for one month

Cream: apply to the affected area
once daily for one month

Efinaconazole

Treatment of onychomycosis of

Treatment of onychomycosis of

the toenail(s) due to T rubrum and

the toenail(s) due to 7. rubrum

T. mentagrophytes:
Solution: apply to the affected
toenails once daily for 48 weeks

and T. mentagrophytes in patients
>6 years of age:

Solution: apply to the affected
toenails once daily for 48 weeks

Solution:
10%

Ketoconazole

Cutaneous candidiasis:
Cream: apply to the affected area
once daily for two weeks

Seborrheic dermatitis:

Cream: apply to the affected area
twice daily for four weeks or until
clinical clearing

Foam: apply to the affected area
twice daily for four weeks

Treatment of tinea cruris and tinea
corporis caused by E. floccosum,
T. mentagrophytes, and T.
rubrum:

Cream: apply to the affected area
once daily for two weeks

Treatment of tinea pedis caused by
E. floccosum, T. mentagrophytes,
and T. rubrum:

Cream: apply to the affected area
once daily for six weeks

Topical treatment of tinea
versicolor caused by M. furfur:
Cream: apply to the affected area
once daily for two weeks

Shampoo: apply to the affected
area and a wide margin
surrounding this area; lather, leave
in place for five minutes, and then
rinse off with water; one
application of the shampoo should
be sufficient

Seborrheic dermatitis in patients
>12 years of age:

Foam: apply to the affected area
twice daily for four weeks

Cream:
2%

Foam:
2%

Shampoo:
2%

Luliconazole

Treatment of tinea pedis due to 7.

Treatment of tinea pedis due to 7.

rubrum and E. floccosum:

Cream: apply to the affected area

and approximately one inch of the
immediate surrounding area once

daily for two weeks

Treatment of tinea cruris and tinea

rubrum and E. floccosum in
patients 12 years of age and
older:

Cream: apply to the affected area
and approximately one inch of
the immediate surrounding area
once daily for two weeks

Cream:
1%

102

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services



Skin and Mucous Membrane Antifungals

AHFS Class 840408
Generic Name(s) Usual Adult Dose Usual Pediatric Dose Availability
corporis due to 7. rubrum and E.
floccosum: Treatment of tinea cruris due to
Cream: apply to the affected area T. rubrum and E. floccosum in
and approximately one inch of the | patients 12 years of age and
immediate surrounding area once | older:
daily for one week Cream: apply to the affected area
and approximately one inch of
the immediate surrounding area
once daily for one week
Treatment of tinea corporis due
to T. rubrum and E. floccosum in
patients two years of age and
older:
Cream: apply to the affected area
and approximately one inch of
the immediate surrounding area
once daily for one week
Miconazole Vulvovaginal candidiasis: Vulvovaginal candidiasis in Vaginal
Vaginal suppository: insert one patients 12 years of age and suppository:
suppository intravaginally at older: 200 mg
bedtime for three days Vaginal suppository: insert one
suppository intravaginally at
bedtime for three days
Naftifine Treatment of tinea corporis, tinea | Treatment of tinea corporis Cream:
cruris, tinea pedis caused by caused by susceptible species in 1%
susceptible species: patients two years of age and 2%
Cream, gel: Apply to the affected | older:
area and surrounding skin once Cream (2% only): Apply to the Gel:
daily (cream) or twice daily (gel) affected area and surrounding 1%
for up to two weeks (2%) or up to | skin once daily for up to two 2%
four weeks (1%) weeks
Treatment of tinea cruris caused
by susceptible species in patients
12 years of age and older:
Cream (2% only): Apply to the
affected area and surrounding
skin once daily for up to two
weeks
Treatment of tinea pedis caused
by susceptible species in patients
12 years of age and older:
Cream (2%, gel (2%): Apply to
the affected area and surrounding
skin once daily for up to two
weeks
Nystatin Treatment of cutaneous or Treatment of cutaneous or Cream:
mucocutaneous mycotic infections | mucocutaneous mycotic 100,000 units/g
caused by Candida. albicans and infections caused by Candida.
other Candida species: albicans and other Candida Ointment:
Cream, ointment, powder: apply species in neonates and older: 100,000 units/g
to the affected area two to three Cream, ointment, powder: apply
times daily until healing is to the affected area two to three Powder:
complete times daily until healing is 100,000 units/g
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complete
Oxiconazole Treatment of tinea cruris, and Treatment of tinea cruris, and Cream:
tinea corporis caused by T. tinea corporis caused by T. 1%
rubrum, T. mentagrophytes, and rubrum, T. mentagrophytes, and
E. floccosum: E. floccosum:
Cream: apply to the affected area Cream: apply to the affected area
one to two times daily for two one to two times daily for two
weeks weeks
Treatment of tinea pedis caused by | Treatment of tinea pedis caused
T._rubrum, T. mentagrophytes, and | by T. rubrum, T. mentagrophytes,
E. floccosum: and E. floccosum:
Cream: apply to the affected area | Cream: apply to the affected area
one to two times daily for one one to two times daily for one
month month
Treatment of tinea versicolor Treatment of tinea versicolor
caused by Malassezia furfur: caused by Malassezia furfur:
Cream: apply to the affected area Cream: apply to the affected area
once daily for two weeks once daily for two weeks
Sertaconazole Treatment of interdigital tinea Treatment of interdigital tinea Cream:
pedis caused by T. rubrum, T. pedis caused by T. rubrum, T. 2%
mentagrophytes, and E. mentagrophytes, and E.
floccosum: floccosum in patients >12 years
Cream: apply to the affected area | of age:
twice daily for four weeks Cream: apply to the affected area
twice daily for four weeks
Sulconazole Treatment of tinea cruris, and Safety and efficacy in children Cream:
tinea corporis caused by T. have not been established. 1%
rubrum, T. mentagrophytes, E.
floccosum, and M. canis; Solution:
treatment of tinea versicolor 1%
caused by Malassezia furfur:
Cream, solution: apply to the
affected area one to two times
daily for at least three weeks
Treatment of tinea pedis caused by
T. rubrum, T. mentagrophytes, E.
floccosum, and M. canis:
Cream: apply to the affected area
twice daily for four weeks
Tavaborole Treatment of onychomycosis of Treatment of onychomycosis of Solution:
the toenail(s) due to 7. rubrum and | the toenail(s) due to 7. rubrum 5%
T. mentagrophytes: and T. mentagrophytes in patients
Solution: apply to affected >6 years of age::
toenail(s) once daily for 48 weeks | Solution: apply to affected
toenail(s) once daily for 48
weeks
Terconazole Vulvovaginal candidiasis: Safety and efficacy in children Vaginal cream:

Vaginal cream (0.4%): insert one
applicatorful once daily at bedtime
for seven days

Vaginal cream (0.8%): insert one
applicatorful once daily at bedtime

have not been established.

0.4%
0.8%

Vaginal
suppository:
80 mg
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for three days

Vaginal suppository: insert one

suppository intravaginally once

daily at bedtime for three days
Combination Products
Clotrimazole and | Treatment of tinea cruris and tinea | Treatment of tinea cruris and Cream:

betamethasone

corporis caused by 7. rubrum, T.

tinea corporis caused by T.

mentagrophytes, and E.
floccosum:

Cream, lotion: apply to the
affected area twice daily for up to
two weeks; maximum, 45 g per
week

Treatment of tinea pedis caused by
T. rubrum, T. mentagrophytes,

rubrum, T. mentagrophytes, and
E. floccosum in patients >17
years of age:

Cream, lotion: apply to the
affected area twice daily for up to
two weeks; maximum, 45 g per
week

Treatment of tinea pedis caused

and E. floccosum:

Cream, lotion: apply to the
affected area twice daily for up to
four weeks; maximum, 45 g per
week

by T rubrum, T. mentagrophytes,

and E. floccosum in patients >17
years of age:

Cream, lotion: apply to the
affected area twice daily for up to
four weeks; maximum, 45 g per
week

1%-0.05%

Lotion:
1%-0.05%

Miconazole, zinc
oxide, and white

Not applicable

Treatment of diaper dermatitis
when complicated by

Ointment:
0.25%-15%

petrolatum documented candidiasis in
patients four weeks of age and
older:
Ointment: apply to the affected
area at each diaper change for
seven days
Nystatin and Treatment of cutaneous Treatment of cutaneous Cream:
triamcinolone candidiasis: candidiasis: 100,000 units/g-
Cream, ointment: apply to the Cream, ointment: apply to the 0.1%
affected area twice daily for up to | affected area twice daily for up to
25 days 25 days Ointment:
100,000 units/g-
0.1%
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Clinical studies evaluating the safety and efficacy of the skin and mucous membrane antifungals are summarized in Table 12.

Table 12. Comparative Clinical Trials with the Skin and Mucous Membrane Antifungals

. Study Size
Study an d Study Design 'and and gtudy End Points Results
Drug Regimen Demographics q
Duration
Candidiasis (Cutaneous)
Bagatell et al.*3 2 DB, MC, PG, N=240 Primary: Primary:
(1985) RCT Mycological cure, | In the first week of therapy for study A, significant differences favoring
28 days clinical cure the active drug were observed in patients treated with ciclopirox compared
Ciclopirox 1% Patients 12 to 75 to placebo in terms of clinical and mycological cures (90 vs 50%,
cream applied BID | years of age with Secondary: respectively; P<0.001). At the two-week follow-up period, 83 and 82 to
stable or Adverse events 89% of patients treated with ciclopirox achieved clinical and mycological
Vs exacerbating skin cure, respectively (P<0.001) compared to 14 and 34 to 46% of patients
lesions that were treated with vehicle achieved clinical and mycological cure, respectively
clotrimazole 1% clinically and (P<0.001). At the final post treatment visit, 27 and 12% of patients treated
cream applied BID | mycologically with ciclopirox and vehicle, respectively, achieved both clinical and
diagnosed as mycological cure (P<0.001).
Vs cutaneous
candidiasis After two weeks of therapy in study B, 17 and 0% of patients treated with
placebo ciclopirox and clotrimazole, respectively, achieved clinical cure (P<0.05).
After three weeks, 38 and 21% of patients treated with ciclopirox and
In study A, clotrimazole, respectively, achieved clinical cure (P<0.05). After four
patients received weeks of treatment, both treatment groups showed similar results. After
either ciclopirox or two weeks of therapy, a greater proportion of patients treated with
vehicle. ciclopirox achieved both clinical and mycological cure compared to
patients treated with clotrimazole (15 vs 0%; P=0.006). However, there
In study B, was no significant difference between treatment groups relative to
patients received mycological cure.
either ciclopirox or
clotrimazole. Secondary:
No adverse events were reported.
Rajan et al.3* DB, PG, RCT N=41 Primary: Primary:
(1983) Efficacy At week two, 62.5 and 85.7% of patients treated with sulconazole and
Patients with 3 weeks parameters (fungal | clotrimazole, respectively, had negative fungal cultures.

Clotrimazole 1%
cream applied BID

clinically proven
cutaneous
candidiasis

culture,
microscopic
preparation,

At week three, 62.5 and 33.3% of patients treated with sulconazole and
clotrimazole, respectively, had negative fungal cultures. At this time,
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Study an d Study Design 'and and gtudy End Points Results
Drug Regimen Demographics q
Duration
Vs physician’s seven and three patients treated with sulconazole and clotrimazole,
assessment of respectively, failed treatment. Although both treatment groups experienced
sulconazole 1% overall improvement in certain symptoms of infection, there was no significant
cream applied improvement) difference between the two treatment groups (erythema; P=0.45, scaling;
QAM and placebo P=0.69, itching; P=0.88).
QHS Secondary:
Adverse events At week three, the physician’s assessment of overall infection
improvement for sulconazole- and clotrimazole-treated patients was 70.6
and 88.9%, respectively.
Secondary:
Five patients treated with sulconazole reported adverse effects, which
included itching of various degrees of severity. No adverse effects were
reported by patients treated with clotrimazole.
Tanenbaum et al.>> | 2 DB, PG, RCT N=96 Primary: Primary:
(1983) Mycological cure At the end of three weeks in study A, 100% of patients treated with
Patients with 3 weeks rate, signs of sulconazole and 10% of patients who received the vehicle had negative

Miconazole 2%
cream applied BID

\A

sulconazole 1%
cream applied QD

VS

sulconazole 1%
cream applied BID

Vs
placebo
In study A,

patients received
either sulconazole

cutaneous
candidiasis

inflammation,
itching, and
clinician rated
overall clinical
status

Secondary:
Adverse effects

results on the potassium hydroxide test; 100% of patients treated with
sulconazole and 0% of patients who received the vehicle had negative
cultures.

At the end of three weeks in study B, 100% of patients receiving
sulconazole and miconazole were negative on the potassium hydroxide
test; 80 and 92% of sulconazole and miconazole patients, respectively, had
negative cultures.

At the end of three weeks in study A, 100% of patients treated with
sulconazole and 26% of patients who received the vehicle were free of
signs of inflammation; 89 and 21% of sulconazole and vehicle patients,
respectively, were free of itching.

At the end of three weeks in study B, 100 and 92% of sulconazole and
miconazole patients, respectively, were free of signs of inflammation; 89
and 83% of sulconazole and miconazole patients, respectively, were free
of itching.

Secondary:
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. Study Size
Study an d Study Design 'and and gtudy End Points Results
Drug Regimen Demographics q
Duration
or vehicle given One patient receiving the vehicle experienced itching. Erythema and/or
BID. pruritus was reported by six patients treated with sulconazole and three
patients treated with miconazole.
In study B,
patients received
either sulconazole
given QD or
miconazole given
BID.
Beveridge et al.* DB, MC, PG, RCT N=31 Primary: Primary:
(1977) Eradication of There was little difference in clinical cure (38.7 vs 45%) and mycological
Patients 6 months to 14 days Candida, clinical cure rates (87.1 vs 83.8%) between nystatin and nystatin-triamcinolone
Nystatin cream 71 years of age with progress of lesions, | treatments, respectively.
confirmed bilateral patient preference
Vs lesions of the for agent, and There was no significant difference in the preference for either treatment
flexures (secondary physician in terms of the patient’s or physician’s perspective (P>0.05).
nystatin- to Candida) preference for
triamcinolone agent Secondary:
cream Two patients treated with the creams reported burning and stinging. One
Secondary: patient treated with nystatin monotherapy complained of burning and one
Adverse events patient reported pustules.
Candidiasis (Oropharyngeal)
Kirkpatrick et al.?” | DB, RCT N=20 Primary: Primary:
(1978) Clinical response, Clinical and laboratory results were negative in more patients treated with
Patients with 2 weeks mycological clotrimazole compared to patients receiving placebo (six vs one,
Clotrimazole 10 chronic oral response respectively; P<0.001).
mg troche five candidiasis for at
times daily least 6 months with Secondary: Secondary:
poor response to Adverse events No adverse events were reported with either study group.
Vs nystatin or gentian
violet
placebo
Owens et al.3® DB, PRO, RCT N=84 Primary: Primary:
(1984) Signs and Oral thrush was observed after nine days in patients with leukemia, after

Clotrimazole 10
mg troche TID

Patients with
leukemia or solid
malignant

27 to 81 days

symptoms of oral
candidiasis, culture

three weeks in renal transplant patients, and after three weeks patients with
solid malignant neoplasms (P<0.05).
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Study an d Study Design 'and and gtudy End Points Results
Drug Regimen Demographics q
Duration
neoplasms who Secondary: Oral candidiasis occurred in 13 and 57% of patients treated with
Vs were treated with Adverse events clotrimazole and placebo, respectively (P<0.0005). Of the renal transplant
chemotherapy; renal patients, eight and 57% of patients treated with clotrimazole and placebo,
placebo transplant patients respectively, had oral candidiasis (P<0.01). Of the leukemic patients, 37.5
treated with an and 62.5% of patients treated with clotrimazole and placebo, respectively,
immunosuppressant had oral candidiasis (P>0.05). Of the patients with solid malignant
to prevent graft neoplasms, 0 and 67% of patients treated with clotrimazole and placebo,
rejection respectively, had oral candidiasis (P<0.05).
Of the patients treated with clotrimazole, a significant improvement was
observed in patients with malignant neoplasms (P<0.05) and renal
transplant patients (P<0.05), but not patients with leukemia (P>0.05).
Secondary:
One case of abnormal jaw sensations and nausea was reported.
Vazquez et al.¥® DB, MC, RCT N=578 Primary: Primary:
(2010) Clinical cure The clinical cure rate in the MBT group was non-inferior to the CT group
Patients >18 years 14 days (defined as in both the ITT and PP populations at the TOC visit. In the ITT
Miconazole 50 mg | of age with HIV complete population, 61% of patients treated with MBT experienced clinical cure
buccal tablet QD infection and OPC resolution compared to 65% treated with CT (95% CI, -0.124 to 0.034). In the PP
(MBT) of lesions and population, 68% of MBT-treated patients experienced clinical cure
symptoms of OPC) | compared to 74% of CT-treated patients (95% CI, -0.140 to 0.022).
Vs at TOC visit (days
17 to 22) in the Secondary:
clotrimazole 10 ITT and PP There were no significant differences between treatment groups in clinical
mg troche 5 times populations cure rate at day seven, or in clinical success rate at day seven or at the
daily (CT) TOC visit, in either the ITT or PP populations.
Secondary:
Patients who were Clinical cure at day | At the TOC visit, mycological cure was not significantly different among
receiving seven, clinical the treatment groups (ITT and PP populations). In the ITT population,
antiretroviral success at day 27% of MBT patients and 25% of CT patients experienced mycological
therapy prior to the seven and at the cure (P=0.58). In the PP population, 30% of MBT patients and 27% of CT
study were TOC visit, patients experienced mycological cure (P=0.44).
maintained on mycological cure
their regimen rate at the TOC In the ITT population, 27.9% of patients receiving MBT experienced a
during the 14-day visit, evidence of relapse by day 35. In the CT group, relapse occurred in 28.1% of patients
antifungal relapse by day 35, | who were clinically cured at the TOC visit and evaluable for relapse (95%
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Study and
Drug Regimen

Study Design and
Demographics

Study Size
and Study
Duration

End Points

Results

treatment.

and time to relapse

CI, -9.5 t0 9.1; P=0.96). In the PP population, the percentages were 26.9
and 27.6% for the MBT and CT treatment groups, respectively (95% CI, -
10.3 to 8.8; P=0.88). In the ITT population, the mean time to relapse was
16.0 and 15.5 days in the MBT and CT groups, respectively (P=0.7). In
the PP population, the mean time to relapse was 16.2 days for MBT and
15.9 days for the CT group (P=0.7).

Compliance was comparable between the treatment groups. The mean
duration of adhesion was comparable between the MBT group and the CT
group that received placebo buccal tablets. Total number of tablets that
detached within the first six hours after placement was 6.3% of the MBTs
and 5.7% of the placebo buccal tablets. An equal number of active and
placebo buccal tablets were replaced in each treatment group.

Adverse events were comparable between treatment groups. The most
frequently reported treatment-emergent AEs were diarrhea, headache,
nausea, and vomiting. The majority of patients in each treatment arm had
no gingival inflammation at the application site at end of treatment.
Patient-rated assessments for oral comfort were similar in both groups.
There were decreases in severity for gum pain, dysgeusia, and dry mouth
over the treatment period.

Candidiasis (Vulvovaginal)

Droegemueller et
al. 4
(1984)

Butoconazole 2%
cream insert 1
applicator full
intravaginally QD

VS

clotrimazole 100
mg vaginal tablet
insert 2 tablets
intravaginally QD

DB, MC, PG, RCT

Patients with
confirmed
vulvovaginal
candidiasis

N=253

3 days

Primary:
Clinical cure,
microbiologic cure

Secondary:
Adverse effects

Primary:

At eight days post treatment, 95 and 91% of patients treated with
butoconazole and clotrimazole, respectively, achieved microbiologic cure.
At 30 days post treatment, 80 and 74% of patients treated with
butoconazole and clotrimazole, respectively, were infection-free. The
difference in microbiologic cure between the two treatments was not
significant (P value not reported).

At eight days post treatment, 77 and 75% of patients treated with
butoconazole and clotrimazole, respectively, achieved clinical cure. At 30
days post treatment, 82 and 74% of patients treated with butoconazole and
clotrimazole, respectively, achieved clinical cure. The difference in
clinical cure between the two treatments was not significant (P value not
reported).
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Duration
Eighty-two percent and 72% of patients treated with butoconazole and
clotrimazole, respectively, had a complete absence of candidal signs and
symptoms.
Secondary:
Patients treated with either butoconazole or clotrimazole reported
increased local vulvar or vaginal irritation and burning.
Hajman et al.*! PG, RCT, SB N=63 Primary: Primary:
(1988) Clinical cure, The difference between the clinical response of patients treated with
Patients 19 to 63 3 to 6 days microbiological butoconazole at the initial vs final visit was significant and indicated

Butoconazole 2%
cream insert 1
applicator full
intravaginally
QHS (for 3 days)

VS

clotrimazole 1%
cream insert 1
applicator full
intravaginally
QHS (for 6 days)

years of age with
confirmed
vulvovaginal
candidiasis

cure, therapeutic
cure

Secondary:
Adverse events

improvement in signs and symptoms of vulvovaginal candidosis, such as
vaginal discharge, itching, burning, erythema, and swelling (P<0.001).

Clinical response in patients treated with butoconazole was greater, though
not clinically significant, compared to patients treated with clotrimazole
(53.3 vs 38.7%, respectively).

At seven days after treatment, 85.7 and 89.7% of patients treated with
butoconazole and clotrimazole, respectively, achieved clinical cure. At this
time, 93.3 and 77.4% of patients treated with butoconazole and
clotrimazole, respectively, achieved microbiological cure (e.g., negative
cultures). Likewise, 82.1 and 72.4% of patients treated with butoconazole
and clotrimazole, respectively, achieved therapeutic cure.

At one month after treatment, 86.7 and 96.4% of patients treated with
butoconazole and clotrimazole, respectively, achieved clinical cure. At this
time, 76.7 and 67.7% of patients treated with butoconazole and
clotrimazole, respectively, achieved microbiological cure (e.g., negative
cultures). Likewise, 66.7 and 64.5% of patients treated with butoconazole
and clotrimazole, respectively, achieved therapeutic cure.

There was no significant difference between treatment groups in terms of
clinical, microbiological, and therapeutic cure rates.

Secondary:
No adverse events were reported.
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Duration
Brown et al.*? MC, PG, RCT N=205 Primary Primary:
(1999) Clinical cure, For butoconazole-treated patients, symptoms declined after treatment from
Patients with 1 to 7 days microbiological 20 to 1% from day one to day seven since treatment initiation. At eight to
Butoconazole 2% confirmed cure 10 days post treatment, 92 and 87% of patient improved clinically and had
cream insert 1 vulvovaginal negative cultures, respectively. At 30 days post treatment, 88 and 74% of
applicator full candidiasis Secondary: patients improved clinically and had negative cultures, respectively.
intravaginally Adverse events
QHS (for 1 day) For the miconazole-treated patients, symptoms declined after treatment
from 23 to 19% after the first dose. At eight to 10 days post treatment, 92
Vs and 87% of patient improved clinically and had negative cultures,
respectively. At 30 days post treatment, 86 and 77% of patients improved
miconazole 2% clinically and had negative cultures, respectively.
cream insert 1
applicator full All parameters between butoconazole and miconazole therapies were not
intravaginally different with the exception of the difference in the rapidity of severe
QHS (for 7 days) symptom relief after the first dose of butoconazole compared to
miconazole (P=0.01).
Secondary:
No systemic events were reported. Vulvovaginal irritation (e.g., burning,
itching) was reported.
Kaufman et al.®? MC, PG, RCT N=225 Primary: Primary:
(1989) Microbiological At days eight to 10 post treatment, 88 and 91% of patients treated with
Patients 18 to 61 3 to 7 days cure, clinical cure butoconazole and miconazole, respectively, were Candida free (P=0.888);

Butoconazole 2%
cream insert 1
applicator full
intravaginally
QHS (for 3 days)

VS

miconazole 2%
cream insert 1

years of age with
confirmed
vulvovaginal
candidiasis

Secondary:
Adverse events

80 and 82% of patients treated with butoconazole and miconazole,
respectively, were clinically cured (P=0.541).

At 30 days post treatment, 73 and 69% of patients treated with
butoconazole and miconazole, respectively, were Candida free (P=2.14);
78 and 80%, of patients treated with butoconazole and miconazole,
respectively, were clinically cured (P=0.996); 59 and 52% of patients
treated with butoconazole and miconazole experienced therapeutic cure.

All parameters between butoconazole and miconazole therapies were not

applicator full different.
intravaginally
QHS (for 7 days) Secondary:
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Minimal side effects were reported from both butoconazole- and
miconazole-treated patients including vaginal irritation.
Jacobson et al.** DB, MC, PG, RCT N=130 Primary: Primary:
(1985) Microbiological On day eight, 98, 91, and 83% of patients treated with butoconazole 2%,
Patients 13 to 39 6 days cure, clinical cure, | butoconazole 1%, and miconazole 2%, respectively, achieved negative
Butoconazole 1% years of age with and relapse rate fungal cultures. Likewise, 78, 75, and 68% of patients treated with
cream insert 1 confirmed butoconazole 2%, butoconazole 1%, and miconazole 2%, respectively,
applicator full (5 vulvovaginal Secondary: achieved clinical cure at this visit.
g) intravaginally candidiasis Adverse effects
QD After 30 days from the end of treatment, 82, 80 and 68% of patients
treated with butoconazole 2%, butoconazole 1%, and miconazole 2%,
Vs respectively, maintained negative fungal cultures; therefore, relapse rate
was low. Likewise, 73, 67, and 66% of patients treated with butoconazole
butoconazole 2% 2%, butoconazole 1%, and miconazole 2%, respectively, maintained
cream insert 1 clinical cure at this visit. The differences between cure rates of the three
applicator full (5 treatment groups were not significant (P values not reported).
g) intravaginally
QD Secondary:
Two patients in each treatment group reported side effects (i.e., headache,
Vs vaginal burning, leakage of cream, and bleeding).
miconazole 2%
cream insert 1
applicator full (5
g) intravaginally
QD
Brown et al.¥ DB, MC, PG, RCT N=580 Primary: Primary:
(1986) Microbiological Clinical and microbiological cure rates were greater in all butoconazole-
Patients 17 to 67 3 to 6 days cure, clinical cure, | and miconazole-treated patients compared to placebo (P<0.003 for each

Butoconazole 1%
cream insert 1
applicator full
intravaginally QD
(for 3 days)

VS

years of age with
confirmed
vulvovaginal
candidiasis

and therapeutic
cure

Secondary:
Adverse events

comparison).

There was no significant difference in microbiologic and clinical cure rate
between different butoconazole regimens and butoconazole compared to
miconazole.

There was no significance difference in therapeutic cure rates in patients
treated with butoconazole 1% for six days and placebo. All other treatment
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butoconazole 1%
cream insert 1
applicator full
intravaginally QD
(for 6 days)

VS

butoconazole 2%
cream insert 1
applicator full
intravaginally QD
(for 3 days)

VS

butoconazole 2%
cream insert 1
applicator full
intravaginally QD
(for 6 days)

Vs

miconazole 2%
cream insert 1
applicator full
intravaginally QD
(for 6 days)

VS

placebo

groups demonstrated statistical significance in this parameter (P<0.001).

Secondary:
Systemic adverse events were not observed. The most common adverse
events associated with all study groups were local side effects.

Hirsch et al.*®
(1989)

Clotrimazole 200

MA

Patients with
confirmed

N=1,800
(16 trials)

1 to 7 days

Primary:
Clinical cure rate

Secondary:

Primary:

According to the MA, the most effective regimens of terconazole were the
80 mg suppository for three days, 240 mg suppositories for one day, and
the 0.4% cream for seven days. The 240 mg suppository for one day was
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mg vaginal tablets | vulvovaginal Adverse effects more effective than the 80 mg suppository for three days. The clinical
insert 1 tablet candidiasis efficacies of the 0.4% and 0.8% cream formulations for seven days were
intravaginally QD comparable.
(for 3 days)
At four weeks from the start of treatment, 92% patients receiving
Vs terconazole 80 mg suppositories achieved clinical cure; 88% for
terconazole 240 mg suppository for one day, 94% for terconazole 0.8%
clotrimazole 1% cream for five days, 90% for terconazole 0.4% cream for seven days.
cream insert 1
applicator full (5 After four weeks, mycological cure rates with terconazole 0.2% cream
g) intravaginally were similar to miconazole 2% cream but less compared to terconazole
QHS (for 7 days) 0.4% cream.
Vs After four weeks, mycological cure rates were 100 and 80% for
terconazole 0.4% cream and clotrimazole 1% cream, respectively, for
econazole 150 mg nonpregnant patients. After four weeks, mycological cure rates were 92
suppositories* (for and 89% for terconazole 0.4% cream and clotrimazole 1% cream,
3 days) respectively, for pregnant patients.
Vs After four weeks, mycological cure rates were similar between terconazole
80 mg suppositories and econazole 150 mg suppositories for pregnant and
miconazole 2% nonpregnant patients.
cream insert 1
applicator full (5 After four weeks, mycological cure rates were similar between terconazole
g) intravaginally 80 mg and 240 mg suppositories and clotrimazole 240 mg tablets.
QHS (for 7 days)
Secondary:
Vs Vaginal burning was reported by 2, 2, and 1% of patients taking
terconazole 80 mg vaginal suppositories, terconazole 0.4% vaginal cream,
terconazole 40 to and terconazole 0.8% vaginal cream, respectively. Regimens comprised of
240 mg vaginal terconazole 240 mg vaginal suppository were well tolerated.
suppositories or
terconazole 0.2%
to 0.8% vaginal
cream
Young et al.¥’ MA 10 trials Primary: Primary:
(2001) Clinical cure rate According to data from five trials, patients treated with topical azoles
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Patients with Variable achieved greater cure compared to patients treated with nystatin (OR,
Clotrimazole vulvovaginal duration Secondary: 0.21; 95% CI, 0.06 to 0.29).
candidiasis Not reported
Vs According to data from one trial, there was no significant difference
between patients treated with nystatin compared to hydrargaphen* (OR,
econazole* 0.14; 95% CI, 0.05 to 1.84).
Vs According to data from trials with clotrimazole, the following results were
reported: treatment with clotrimazole was more effective than placebo
hydrargaphen* (OR, 0.14; 95% CI, 0.06 to 0.31); treatment with clotrimazole was similar
regardless of single or multiple (i.e., three to four days) dosing; treatment
Vs with clotrimazole for seven days was more efficacious compared to
treatment for four days (OR, 11.7; 95% CI, 4.21 to 29.15); treatment with
miconazole clotrimazole was similar regardless of seven-day or 14-day treatment
duration (OR, 0.41; 95% CI, 0.16 to 1.05); treatment with clotrimazole
VS and terconazole had similar efficacy (OR, 1.41; 95% CI, 0.28 to 7.10).
nystatin Secondary:
Not reported
Vs
terconazole
Vs
placebo
Thomason et al.¥®* | DB, RCT N=29 Primary: Primary:
(1990) Microbiologic At eight to 10 days, 100% of patients treated with terconazole achieved
Patients with 7 days cure, clinical cure, | clinical, microbiologic, and therapeutic cure. At that time, 100, 89, and
Miconazole 100 confirmed and therapeutic 89% of patients treated with miconazole achieved clinical, microbiologic,
mg vaginal vulvovaginal cure and therapeutic cure, respectively. At that time, 44, 33, 33% of patients
suppositories candidiasis receiving placebo achieved clinical, microbiologic, and therapeutic cure,
insert 1 Secondary: respectively.
suppository Adverse events
intravaginally Terconazole and miconazole treatment groups showed significant
QHS improvements in clinical, microbiologic, and therapeutic cure compared to

placebo (P<0.05). There was no significant difference in cure rates
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Vs between miconazole and terconazole treatment groups.
terconazole 80 mg Secondary:
vaginal No adverse events were reported.
suppositories insert
1 suppository
intravaginally
QHS (for 3 days)
Vs
placebo
Corson et al.¥ DB, MC, RCT N=574 Primary: Primary:
(1991) Clinical response, Relative to demographics, the use of contraceptives appears to have a
Patients 17 to 61 7 days microbiological negative effect on cure rate across all treatment groups; patients not on

Miconazole 2% years of age with response, contraceptives achieved a higher cure rate (P=0.01).

cream insert 1
applicator full (5
g) intravaginally

QD
Vs

terconazole 0.4%
cream insert 1

applicator full (5
g) intravaginally

QD
Vs

terconazole 0.8%
cream insert 1
applicator full (5
g) intravaginally
QD

signs and symptoms
of vulvovaginal
candidiasis,
microbiologically-
confirmed
vulvovaginal
candidiasis, and
either history of
being
postmenopausal for
2 years or using an
effective means of
contraception

therapeutic cure,
and relapse

Secondary:
Adverse events

Between eight to 10 days post treatment (visit one), the microbiologic cure
rates for terconazole 0.4%, terconazole 0.8%, and miconazole 2% were
91.1, 86.9, and 83.6%, respectively; clinical cure rates were 95.5, 93.4,
and 91.6%, respectively; the therapeutic cure rates were 87.9, 83.8, and
81.3%, respectively. The microbiologic cure rates of patients treated with
terconazole 0.4% were higher than that of patients treated with miconazole
2% (91.1 vs 83.6%; P=0.02). There was no significant difference for other
comparisons.

After seven days of treatment, patients treated with terconazole 0.4%,
terconazole 0.8%, and miconazole 2% had complete symptom relief rates
of 83.3, 77.0, and 79.5%, respectively. There was no significant difference
between treatment groups.

After seven days of treatment, patients treated with terconazole 0.4%,
terconazole 0.8%, and miconazole 2% had combined clinical and
microbiological cure rates of 87.9, 83.8, and 81.3%, respectively. There
was no significant difference between treatment groups.

Between 30 to 35 days post treatment (visit two), there were no significant
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differences in microbiologic, clinical, or therapeutic cure rates in the
treatment groups.

Secondary:

There was no significant difference in the number of patients who reported
adverse effects in the terconazole 0.4%, terconazole 0.8%, and miconazole
2% treatment groups (61.1, 62.2, 57.2%), respectively. Adverse reactions
most commonly reported involved the central nervous system or genital-
reproductive system. Although no P values were provided, investigators
claim that patients treated with terconazole 0.4% had significantly less
side effects associated with the genital- reproductive system compared to
the other groups, that patients treated with the lower strength of
terconazole had significantly lower rates of pruritus and metrorrhagia, that
patients treated with miconazole experienced more vulvovaginal
symptoms and rhinorrhea compared to both terconazole groups, that
patients treated with terconazole 0.4% experienced more pyrexia
compared to the other groups.

Thomason et al.>°
(1989)

Miconazole 2%
vaginal cream (for
7 days)

VS

miconazole 100
mg vaginal
suppositories (for
7 days)

Vs
terconazole 0.4%

vaginal cream (for
7 days)

MA

Patients >18 years
of age with
vulvovaginal
candidiasis

N=1,259

3 to 7 days

Primary:

Clinical cure rate,
mycological cure
rate, and relapse
rate

Secondary:
Adverse events

Primary:
Terconazole cream and suppository formulations were more efficacious
compared to placebo (P<0.001 for both comparisons).

Studies of terconazole cream showed 87.3 to 95.5%, 76.9 to 91.1%, and
10.4 to 22.2% in terms of clinical, microbiologic cure, and relapse (at day
35) rates, respectively. After 10 days, mycological cure rates were similar
between terconazole 0.4% cream and 2% miconazole cream; however, in
trials with a large number of patients, microbiologic cure rates were higher
in terconazole- vs, miconazole-treated patients.

Studies of terconazole 80 mg suppositories showed ranges of 90 to 92.2%
for rates of clinical cure, 80.4 to 85% for rates of microbiologic cure, and
20.0 to 28.1% for relapse rates (at day 35). After 10 days, mycological
cure rates were similar between terconazole 80 mg suppositories and
miconazole 100 mg suppositories used for seven days.

Secondary:
The adverse effects associated with terconazole therapies were minimal.
Frequency of common adverse effects was similar between terconazole
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Vs and miconazole suppositories. Relative to cream formulations, skin rash
was associated with terconazole and rhinorrhea, pain and burning was
terconazole 80 mg associated with miconazole.
vaginal
suppositories (for
3 days)
Vs
terconazole 80 mg
vaginal
suppositories (for
3 days)
Vs
placebo
Martins et al.>! OL, PG N=60 Primary: Primary:
(2012) Mycological cure Treatment with nystatin resulted in similar overall mean cure rate
Patients 15 to 83 1 to 2 weeks compared to treatment with fluconazole (74 vs 87%; P>0.05).
Nystatin vaginal years of age with Secondary:
cream 25,000 U/g | vaginal Candida Not reported Treatment with nystatin resulted in 93% cure rate for C. albicans and
QD for 7 days species 44.4% cure rate for non-albicans species.
Vs Treatment with fluconazole resulted in 82.4% cure rate for C. albicans and
100% cure rate for non-albicans species.
fluconazole 150
mg orally once Secondary:
weekly for 2 Not reported
weeks
Li et al.>? OL, PRO, RCT N=140 Primary: Primary:
(2015) Clinical cure rates, | The clinical cure rates of the terconazole group and the fluconazole group
Patients 18 to 50 35 days mycological cure were, respectively, 81.0 and 75.8% at follow-up day seven to 14 and 60.3
Terconazole years of age with rates, adverse and 56.1% at day 30 to 35. The mycological cure rates of the two groups
vaginal severe vulvovaginal events were, respectively, 79.3 and 71.2% at follow-up day seven to 14 and 62.1
suppository (80 candidiasis and 53.0% at day 30 to 35 (P>0.05 for all). Local irritation was the
mg) six-day course Secondary: primary adverse event associated with terconazole, whereas systemic side
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Not reported effects were associated with fluconazole; however, these effects were
Vs minimal.
oral fluconazole Secondary:
(150 mg) two Not reported
doses
Onychomycosis
Gupta et al.3 2 DB, MC, PC, PG N=560 Primary: Primary:
(2000) Mycological cure In study A, there was significant improvement in mycological cure in
Patients 18 to 70 48 weeks rate, treatment patients treated with ciclopirox compared to patients receiving the vehicle

Ciclopirox 8% nail
lacquer applied
QD

VS

placebo

years of age with
mild to moderate
toenail
onychomycosis
caused by
dermatophytes

success, treatment
cure, and negative
culture

Secondary:
Adverse effects

throughout the 48-week treatment period (29 vs 11%, respectively;
P<0.001). In study B, there was significant improvement in mycological
cure in patients treated with ciclopirox compared to patients receiving the
vehicle throughout the 48-week treatment period (36 vs 9%, respectively;
P<0.001).

In study A, there was significant improvement in culture results in patients
treated with ciclopirox compared to patients receiving the vehicle
throughout the 48-week treatment period (84 vs 37%, respectively;
P<0.001). In study B, there was significant improvement in culture results
in patients treated with ciclopirox compared to patients receiving the
vehicle throughout the 48-week treatment period (84 vs 44%, respectively;
P<0.001).

In study A, there was a significant difference between ciclopirox and the
vehicle in terms of treatment success (6.5 vs 0.9%, respectively; P=0.031).
In study B, there was significant improvement in treatment success in
patients treated with ciclopirox compared to patients receiving the vehicle
throughout the 48-week treatment period (12 vs 0.9%, respectively;
P=0.001).

In study A, there was no significant difference between ciclopirox and the
vehicle in terms treatment cure (5.5 vs 0.9%, respectively; P=0.059). In
study B, there was significant improvement in treatment cure in patients
treated with ciclopirox compared to patients receiving the vehicle
throughout the 48-week treatment period (8.5 vs 0%, respectively;
P=0.001).
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Secondary:
In study A, adverse effects associated with ciclopirox compared to vehicle
were mainly localized site reactions including erythema (4 vs 1%,
respectively); tingling sensation, pain or intermittent burning (3 vs 2%,
respectively) and changes in nail shape or color (2 vs 1%, respectively).
In study B, adverse effects associated with ciclopirox compared to vehicle
were mainly localized site reactions including erythema (10 vs 2%,
respectively); tingling sensation, pain or intermittent burning (0 vs 1%,
respectively) and changes in nail shape or color (3 vs 3%, respectively).
Brenner et al.>* MC, OL N=49 Primary: Primary:
(2007) Clinical After 48 weeks of treatment, 63.4% of patients experienced clinical
Diabetic patients 48 weeks improvement as improvement, success, or cure with ciclopirox.
Ciclopirox 8% nail | with distal determined by
lacquer applied subungual involved area, At the end of the study, 85.7% of patients had at least a mycologic
QD onychomycosis severity, subungual | improvement; 54.3% achieved mycologic cure.
hyperkeratosis, and
signs or symptoms | Treatment improvement, success, or cure was achieved in 84.4% of
patients at the end of the study.
Secondary:
Not reported Patients experienced improvement in the diseased area of the nail (63.4%),
nail surface (56.1%), nail color (48.8%), and nail thickness (65.9%).
Physicians rated most patients (78.9%) as experiencing at least a slight
improvement in the target nail; 52.6% of patients were rated as
experiencing a fair-to-good improvement, and 7.9% were rated as
experiencing an excellent improvement.
Patient-rated effectiveness was good or excellent in 73.7% of patients.
Secondary:
Not reported
Shemer et al.> OL N=40 Primary: Primary:
(2010) Clinical nail status, | After nine months, eight patients (22%) had complete cure (clinical and
Patients with DLSO 9 months KOH examination | mycological) of the toenails. Five patients had both marked clinical
Ciclopirox 8% nail | and LSO and mycological improvement of their toenails and mycological cure. Nine patients had
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lacquer applied culture mild improvement and three patients had moderate improvement of their
QD toenail status. Eight patients (66%) still showed fungal hyphae at KOH
Secondary: examination and/or positive culture. Eleven patients (31%) had no clinical
Not reported improvement in their toenails and all had positive mycological cultures at
the end of the study.
No adverse effects were noted throughout the treatment period.
Secondary:
Not reported
Gupta et al.>3 MA N=2,075 Primary: Primary:
(2000) (13 trials) Mycological cure, | Mycological cure rates ranged from 46.7 to 85.7%, clinical cure ranged

Randomized trials,

clinical cure, and

from zero to 56.9%, and clinical response ranged from 36.7 to 86% when

Ciclopirox 8% nail | mostly OL and MC, 6 months clinical response ciclopirox was used according to dosing regimens ranging from QD to
lacquer applied conducted in for ciclopirox twice weekly. The lowest-reported clinical cure and response rates were
QD Europe, Asia, North therapies associated with the twice-weekly regimens. The highest reported clinical
America, and South cure and response rates were associated with the QD regimens.
Vs America with Secondary:
patients with Adverse effects Average relapse rate was 20.7% at up to six months of treatment.
placebo extensive finger
and/or toe nail Secondary:
involvement of Minimal local side effects were associated with ciclopirox therapy.
onychomycosis Reported side effects included nail changes, burning, stinging, erythema,
caused by pain, and skin reactions.
dermatophytes or
non-dermatophytes
(e.g., Candida
species)
Elewski et al.>¢ 2 DB, MC, PRO, N=1655 Primary: Primary:
(2013) RCTs Complete cure rate | At week 52, 17.8% (study 1) and 15.2% (study 2) of patients had a
52 weeks complete cure on efinaconazole compared with 3.3% and 5.5%,

Efinaconazole
10% solution

Patients 18 to 70
years of age with

Secondary:
Mycologic cure,

respectively, of patients on placebo (both P<0.001).

distal lateral treatment success Secondary:
Vs subungual (<10% clinical At week 52, 55.2% (study 1) and 53.4% (study 2) of patients achieved
onychomycosis involvement of the | mycologic cure on efinaconazole compared with 16.8% (study 1) and
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placebo target toenail), 16.9% (study 2) on placebo (both P<0.001). More patients treated with
complete or almost | efinaconazole (study 1: 26.4% and study 2: 23.4%) achieved a complete or
complete cure almost complete cure compared with placebo (study 1: 7.0% and study 2:
(5% clinical 7.5%; both P<0.001). At week 52, 35.7% (study 1) and 31.0% (study 2) of
involvement and patients on efinaconazole had treatment success compared with 11.7%
mycologic cure), (study 1) and 11.9% (study 2) on vehicle (P<0.001). Mean unaffected new
and unaffected toenail growth (study 1: 5.0 mm, study 2: 3.8 mm) was greater for
toenail growth efinaconazole than vehicle (study 1: 1.6 mm, study 2: 0.9 mm; P<0.001).
(change from
baseline)
Rich, P.%7 2 DB, MC, PRO, N=1655 Primary: Primary:
(2015) RCTs Complete cure rate | Efinaconazole 10% solution was more effective than placebo irrespective
52 weeks of disease duration. At week 52, 42.6% of patients with a baseline disease
Efinaconazole Patients 18 to 70 Secondary: duration of <1 year had a complete cure with efinaconazole compared to
10% solution years of age with Mycologic cure, 16.7% on placebo (P value not reported). In addition, 17.1% of patients
mild to moderate treatment success with a baseline duration of one to five years had a complete cure with
Vs toenail (<10% clinical efinaconazole compared with 4.4% on placebo (P<0.001). For patients
onychomycosis involvement of the | with disease duration >5 years, 16.2% of patients had a complete cure with
placebo target toenail), efinaconazole compared with 2.5% on placebo (P<0.001).
complete or almost
Patients were complete cure Secondary:
categorized based (<5% clinical At week 52, 66.0, 59.0, and 53.8% of patients respectively achieved
on disease duration involvement and mycologic cure with efinaconazole compared with 27.8, 14.7, and 14.4%
at baseline (<1 mycologic cure), on placebo (last two P<0.001). More patients also achieved a complete or
year, 1 to 5 years, and unaffected almost complete cure with efinaconazole (48.9, 28.3, 24.4% respectively)
and >5 years) toenail growth compared to placebo (22.2, 7.4, 5.0%), again with treatment benefits
(change from reducing with increased baseline disease duration. At week 52, all of the
baseline) patients with early disease (<1 year) who achieved mycologic cure were
considered treatment successes (<10% affected target toenail) irrespective
of treatment. By contrast, 83.7% of patients with a disease duration of one
to five years and 78.5% with a disease duration >5 years, and who were
mycologic cures were treatment successes at week 52, were considered
treatment successes.
Tozume et al.*® MC, SA N=219 Primary: Primary:
(2019) Changes over time | The changes in treatment success rate in the full analysis set were 9.1%,
Patients >20 years Upto 72 in treatment 27.9%, 39.3%, 47.9%, 51.1% and 53.4% at weeks 12, 24, 36, 48, 60 and
Eficonazole 10% of age who provided weeks success rate, 72 after starting the eficonazole application, respectively, showing an
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solution written consent and defined as a increase in efficacy rate over time. The treatment success rate at the final
were diagnosed reduction in assessment was 56.6% (95% CI, 50.0 to 63.0%).
with onychomycosis clinical
in either the left or involvement to Secondary:
right great toenail <10% of the target | Changes in the complete cure rate in the full analysis set were confirmed
nail to increase over time until week 72 after starting eficonazole application,
like the treatment success rate, achieving 31.1% at the final assessment.
Secondary: Changes in the mycological cure rate increased earlier than the treatment
Changes over time | success and complete cure rates, increasing to 38.8% at week 24, 50.7% at
in complete cure week 36 and 55.3% at week 72 after starting eficonazole application. The
rate, mycological mycological cure rate at the final assessment was 61.6%. Changes in
cure rate, decrease | clinical involvement started to increase to 11.1%+13.27% (clinical
rate of clinical involvement, 49.1%+23.14% at the start of eficonazole application) from
involvement and week 12 after starting eficonazole application, reaching up to
clinical 21.0%=+18.40% at week 24 and then 31.9%+24.32% at week 72. For the
involvement decreased rate of clinical involvement, the proportion of subjects with
improvement (reduction of involvement area by >50%) was 74.9% at the
time of final assessment.
Eichenfield et al.*®> | MC, OL N=62 Primary: Primary:
(2021) Tolerability Of 62 enrolled participants, 12 (19.4%) discontinued the study
Patients 6 to 16 52 weeks (withdrawal by parent/guardian, n=6; lost to follow-up, n=5; participant
Eficonazole 10% years old with distal Secondary: request, n=1). None of the treatment-emergent adverse events (TEAEs) led
solution lateral subungual Not reported to study discontinuation. The only treatment-related TEAE was ingrown
onychomycosis nail. No safety signals or trends associated with local skin reactions were
observed.
Secondary:
Not reported
Elewski et al.®® 2 DB, MC, PG, N=1198 Primary: Primary:
(2015) RCTs Complete cure rate | A significantly greater proportion of patients achieved complete cure with
52 weeks tavaborole vs placebo in study 1 (6.5 vs 0.5%; P=0.001) and study 2 (9.1
Tavaborole 5% Patients 18 years of Secondary: vs 1.5%; P<0.001).
solution age or older with Completely or
distal subungual almost clear nail, Secondary:
Vs toenail negative Rates of completely or almost clear nail at week 52 with tavaborole were
onychomycosis mycology, and 26.1 and 27.5% in study 1 and study 2, respectively, vs 9.3 and 14.6%
placebo completely or with placebo (both P<(.001). Negative mycology rates with tavaborole
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almost clear nail were 31.1 and 35.9% in study 1 and study 2, respectively, vs 7.2 and
plus negative 12.2% with placebo (both P<0.001). Rates of completely or almost clear
mycology; safety nail plus negative mycology were significantly greater for tavaborole vs
placebo (P<0.001). The incidence of treatment-emergent adverse events
with tavaborole vs vehicle was similar.
Rich et al.®! OL, SA N=not Primary: Primary:
(abstract only) available Safety Treatment-emergent adverse events were reported by 55.6% of patients;
(2019) Patients 6 to <17 the most frequently reported (=5% of patients) were nasopharyngitis,
years of age with 48 weeks Secondary: contusion, sinusitis and vomiting. Most treatment-emergent adverse events
Tavaborole 5% distal subungual Efficacy and local treatment reactions were mild or moderate and considered
solution onychomycosis unrelated to treatment. There was one serious adverse event (severe
affecting greater appendicitis, considered unrelated to treatment) and there were no deaths,
than equal to 20% discontinuations because of adverse events or dose adjustments because of
of the target great adverse events. The most frequently reported local treatment reactions
toenail were erythema and scaling. The incidence of local treatment reactions
diminished over time.
Secondary:
For efficacy, 8.5% of patients achieved complete cure (clear nail and
negative mycology [negative fungal culture and negative potassium
hydroxide wet mount]) at week 52, and 14.9% achieved complete/almost
complete cure at week 52 (clear or almost clear nail [<5% dystrophic or
discolored distal toenail plate] and negative mycology).
Seborrheic Dermatitis
Aly at el.? DB, MC, PC, RCT N=178 Primary: Primary:
(2003) Clinical evaluation, | At days 22, 29, and at the study endpoint (final visit, up to day 33),
Patients 19 to 85 28 days efficacy evaluation | patients treated with ciclopirox achieved greater than 75% improvement in
Ciclopirox 0.77% | years of age with global evaluation scores compared to those treated with placebo (P=0.01).
gel applied BID moderate, stable or Secondary:
exacerbating, Adverse events At days 15 (P=0.01), 22 (P=0.001), 29 (P=0.001), and at the study
Vs inflammatory endpoint (P=0.001), total patient signs and symptom scores were higher in
seborrheic patients treated with ciclopirox compared to placebo.
placebo dermatitis of the

scalp

Twenty-nine percent of patients treated with ciclopirox rated the
medication as cosmetically acceptable.

Secondary:
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A burning sensation was reported in 13 and 9% in ciclopirox and placebo-
treated patients, respectively.
Vardy et al.® DB, PC, PRO, RCT N=82 Primary: Primary:
(2000) Symptom scores, At the end of four weeks of treatment, 93 and 41% of patients treated with
Patients >15 years 4 weeks clinical cure, and ciclopirox and placebo, respectively, had improvement or clearing of
Ciclopirox 1% of age with mild to clinical infections (P<0.00001). No recurrence was observed at two weeks post
shampoo applied moderate seborrheic assessments treatment.
twice weekly dermatitis of the
scalp Secondary: At the two-week checkup, four-week checkup, and at two weeks post
Vs Not reported treatment, there was greater improvement in overall symptoms scores in
patients treated with ciclopirox compared to patients treated with placebo
placebo (P=0.022, P<0.001, and P=0.014, respectively).
After four weeks of treatment, both patient and physician assessment
scores showed a significant difference in clinical response favoring
ciclopirox at weeks four (P=0.00001 for both comparisons) and six
(P=0.00059 and P<0.00023, respectively).
Secondary:
Not reported
Lebwohl et al.% DB, PC, RCT N=499 Primary: Primary:
(2004) Effective treatment | Effective treatment was noted in 65 subjects (26.0%) in the ciclopirox
Patients with a mild 4 weeks for status, scaling, | group compared to 32 patients (12.9%) in the vehicle group (OR, 2.383;
Ciclopirox 1% to pronounced and erythema 95% CI, 1.494 to 3.799; P=0.0001).
shampoo applied expression of stable
twice weekly or exacerbating Secondary: Secondary:

VS

placebo

seborrheic
dermatitis of the
scalp

Clearance and
improvement, sum
scores of scaling,
itching, and
erythema

Clearance was obtained for 10.0% of patients in the ciclopirox group and
3.2% of patients in the vehicle group.

Improvement of disease status from baseline by >3 points occurred in
42.4% of patients in the ciclopirox group and 24.1% of patients in the
vehicle group (P<0.001).

At the end of treatment period, there was no significant difference in the
changes in the status of seborrheic dermatitis between the two groups.

Sum scores of scaling, itching and erythema during the study period in the
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ciclopirox group were reduced from a mean of 8.5 to a mean of 4.6 (3.9-
point reduction) at week four. Reductions of means in the vehicle group
were from 8.7 to 6.1 at week four (2.6-point reduction). This difference
between groups was significant in favor of ciclopirox at both week two
(P=0.0003) and week four (P<0.0001).
Shuster et al.® DB, MC, PC, RCT Study Study Segment A Study Segment A
(2005) Segment A Primary: Primary:
Patients 18 to 88 N=949 Effectively treated | Ciclopirox was more effective than vehicle. Twice- and once-weekly
Study Segment A years of age with for status, scaling, | shampooing produced response rates of 58.5 and 45.5%, respectively,
Ciclopirox 1% stable or 4-weeks and inflammation compared to 31.6% in the vehicle treatment group (P<0.001 and P<0.001,
shampoo applied exacerbating respectively).
once or twice seborrheic Study Secondary:
weekly for 4 dermatitis of the Segment B Cleared for status, | Secondary:
weeks scalp N=428 scaling, Higher response rates were demonstrated with ciclopirox than with
inflammation, and | placebo (ciclopirox twice weekly, 23.1% [P<0.001)]; ciclopirox once
Vs 12-weeks itching weekly, 17% [P=0.4]; placebo, 10%).
placebo Study Segment B Study Segment B
Primary: Primary:
Study Segment B Relapse rate Relapses occurred in 14.7% of patients using prophylactic ciclopirox once
Ciclopirox 1% weekly, 22.1% of those using prophylactic ciclopirox once every two
shampoo applied Secondary: weeks, and 35.5% in the placebo group (P<0.001 and P<0.001,
prophylactically Not reported respectively).
once weekly or
every 2 weeks for Secondary:
12 weeks Not reported
Vs
placebo
Green et al % DB, PC, RCT N=20 Primary: Primary:
(1987) Degree of After four weeks, patients treated with ketoconazole experienced a
Patients 16 to 78 4 weeks seborrheic significant improvement in seborrheic dermatitis of the face (P<0.01)

Ketoconazole 2%
cream applied to
the affected skin
area and

years of age with
seborrheic
dermatitis of the
face and possible

dermatitis, patient
assessment of
facial rash, scalp
itching, and scalp

according to clinical assessment grading. As opposed to patients receiving
the placebo agents, patients treated with ketoconazole showed improved
visual analog scores for facial rash at three weeks (P<0.05) and four weeks
(P<0.01).
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ketoconazole 2% seborrheic scaling
shampoo applied dermatitis of the Six out of ten patients receiving ketoconazole experienced significant
to the hair two to scalp and/or Secondary: reduction in scalp scaling (P<0.05). Patients receiving the placebo
three times weekly | chest/back Not reported experienced no change or improvement in clinical or visual analog scores.
Vs Secondary:
Not reported
placebo
Piérard- OL, PG, RCT N=66 Primary: Primary:
Franchimont et Squamometry After two and four weeks of treatment, ketoconazole 2% was more
al.®’ Patients 20 to 69 4 weeks Malassezia spp. effective than ketoconazole 1% relative to decreasing flakiness and
(2001) years of age with counts, clinical Malassezia spp. counts (P<0.001).
severe dandruff and assessment
Ketoconazole 1% seborrheic At week two, at treatment endpoint, and at the follow-up, ketoconazole
shampoo applied dermatitis Secondary: 2% was associated with a greater improvement on Malassezia spp. counts
to the hair twice Adverse events, compared to patients on ketoconazole 1% (P=0.001, P<0.001, and
weekly relapse rate P=0.001, respectively).
VS At week 2, at treatment endpoint, and at the follow-up, ketoconazole 2%
was associated with a greater improvement of global clinical evaluation
ketoconazole 2% scores compared to patients on ketoconazole 1% (P<0.001, P<0.001,
shampoo applied P<0.001, respectively).
to the hair twice
weekly Secondary:
One patient treated with ketoconazole 1% reported seborrhea.
During follow-up, there were less relapses for patients previously treated
with ketoconazole 2% compared to ketoconazole 1%.
Carr et al.%® DB, PC, RCT, XO N=20 Primary: Primary:
(1987) Degree of scalp Seventy-four percent of patients treated with ketoconazole 2% shampoo
Patients 25 to 65 12 weeks scaling, patient experienced a significant improvement in clinical scores characterizing the
Ketoconazole 2% years of age with assessment of scalp | degree of scalp scaling compared to patients receiving placebo (P<0.01).
shampoo applied seborrheic itching and scaling
to the hair QD for | dermatitis on the Patients treated with ketoconazole 2% shampoo experienced a significant

4 weeks, then
Johnson’s® baby
shampoo applied

scalp

Secondary:
Not reported

improvement in scalp itching (P<0.01) and scalp scaling (P<0.05); there
was no difference found in patients receiving the placebo shampoo.
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to the hair for 4
weeks, then
placebo for 4
weeks

VS

placebo for 4
weeks, then
Johnson’s® baby
shampoo applied
to the hair for 4
weeks, then
ketoconazole 2%
shampoo applied
to the hair QD for
4 weeks

Secondary:
Not reported

Ratnavel et al.®°
(2007)

Ketoconazole 2%
shampoo applied 3
times per week for
4 weeks

Vs
ciclopirox 1.5%
shampoo applied 3
times per week for
4 weeks

\A

placebo

DB, PG, RCT

Patients with
seborrheic
dermatitis of the
scalp

N=350

8 weeks

Primary:

Scalp area
affected, severity
of scaling,
erythema, itching
and scaling, and
overall signs and
symptoms

Secondary:
Not reported

Primary:

The reductions in affected scalp area from day one to days 15, 29, and 43
were all significantly greater with ciclopirox shampoo than with placebo
(P=0.001), but did not differ significantly from the reductions observed
with ketoconazole. Ciclopirox was non-inferior to ketoconazole.

The percentage reduction in the patients’ assessments of itching and
scaling of the scalp was significantly greater with ciclopirox than placebo
at day 29 (P=0.011 and P=0.003, respectively), but there were no
significant differences between the two active shampoos.

At day 29, the improvement in the patients’ assessments of overall signs
and symptoms was significantly greater with ciclopirox shampoo than
with placebo (P<0.001) or ketoconazole (P=0.030). The improvement was
also greater with ciclopirox than placebo at day 15 (P<0.05).

The technician’s assessment of scaling showed a greater reduction from
day one to day 29 with ciclopirox than placebo (P=0.022) as was the
reduction from day one to day 43 (P=0.012). The reduction in erythema
was also greater with ciclopirox than placebo at day 29 (P=0.019). There
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were no significant differences between active and placebo treatment with
respect to erythema.

The technician’s assessment of global change showed ciclopirox shampoo
to be better than placebo at day 29 and day 43 (P<0.001 for both days); no
differences between the two active shampoos were detected.

Secondary:
Not reported

Squire et al.”
(2002)

Ketoconazole 2 %
shampoo applied 3
times per week for
4 weeks

\A

ciclopirox 1.5%
and salicylic acid
3% shampoo
applied 3 times per
week for 4 weeks

RCT, SB, SC

Patients 12 to 70
years of age mild,
moderate or severe
dandruff and/or
seborrheic
dermatitis of the
scalp

N=161

8 weeks

Primary:

Clinical
assessments of
dandruff and safety

Secondary:
Not reported

Primary:

For both treatment groups, there was a significant decrease in the clinical
assessment of dandruff scores at day 29 compared to day one (P<0.001).
However, there was no significant difference among the treatment groups.
Scores remained significantly lower after the cessation of therapy for two
weeks (day 43) than on day one (P<0.05).

Both treatments significantly improved clinical assessments of seborrheic
dermatitis, patients’ self-assessments of dandruff, overall scalp itching,
and itching of area of seborrheic dermatitis (P<0.05). Scores remained
significantly lower after the cessation of treatment for two weeks (day 43)
than at the start of treatment (day one; P<0.05).

For both treatment groups, the mean scores for the global evaluation of
clinical change indicated an improvement in condition over time, with
scores lower than five (no change), at each assessment day after the start
of treatment. Only the between-treatment change at day 43 was
statistically significant (P<0.05), with lower mean scores in the
ketoconazole group.

There were similar mean scores for both treatment groups for the patients’
overall rating of treatment at the end of treatment (day 29), with 72% of
patients in the ciclopirox/salicylic acid group and 56% of patients in the
ketoconazole group rating their treatment as ‘good’, ‘very good’ or
‘excellent’. The between-treatment comparison was not statistically
significant (P>0.05).

The most common adverse events were pruritus, rhinitis, seborrhea and
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skin irritation.
Secondary:
Not reported
Koc et al.”! OL, RCT N=48 Primary: Primary:
(2009) Treatment efficacy | In both treatment groups, there was a significant decrease in erythema,
Patients with mild 6 weeks (symptoms of scaling and infiltration criteria (P<0.05). Clinical improvements were as
Ketoconazole 2% to moderate erythema, scaling follows: 81.4 and 78.3% for erythema, 86.1 and 87.2% for scaling, and
cream applied BID | seborrheic and infiltration) 93.3 and 94.6% for infiltration in the pimecrolimus and ketoconazole
dermatitis groups, respectively.
Vs Secondary:

Not reported The mean percentage decrease in the total clinical severity scores was 86.2
pimecrolimus 1% and 86.1% in the pimecrolimus and ketoconazole groups, respectively
cream applied BID (P>0.05).

Adverse events were observed in 12 patients in the pimecrolimus group
and four patients in the ketoconazole group. Burning sensation, pruritus,
irritation, and erythema were more common in the pimecrolimus group
than in the ketoconazole group (P<0.05).
Secondary:
Not reported
Pierard- MC, OL, PG, RCT N=343 Primary: Primary:
Franchimont et Overall cure The proportions of clinical responders who experienced marked
al.” Adults with 4 week improvement or clearing of their scalp condition at the treatment endpoint
(2002) seborrheic treatment Secondary: were similar for the ketoconazole (86%) and zinc pyrithione (82%)
dermatitis of the phase Relapses, TDSS groups.
Ketoconazole 2% scalp or severe
shampoo twice noninflammatory 4 week The shift in the global scores was significantly greater for ketoconazole
applied to the hair | dandruff follow-up both at the end of treatment and at completion of the follow-up phase
weekly for 4 phase (P<0.05).
weeks
The overall clearing was greater in the ketoconazole group (57%) than in
Vs the zinc pyrithione group (44%; P<0.01).

zinc pyrithione 1%
shampoo applied

Secondary:
Relapse rates were 39% in the ketoconazole group compared to 51% in the
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to the hair at least zinc pyrithione group (P<0.03).
twice weekly for 4
weeks The ketoconazole group showed a significantly greater improvement from
baseline in TDSS than the zinc pyrithione at treatment endpoint (P<0.02)
and at the end of the follow-up period (P<0.04).
Tinea Infections
Reyes et al.”® DB, MC, PC, RCT N=105 Primary: Primary:
(1998) Mycological cure, | Patients who received butenafine were more likely to experience
Patients with 4 weeks investigator global | mycological cure at four weeks compared to placebo (91 vs 63%,
Butenafine 1% interdigital tinea assessment of respectively; P<0.01). Mycological cure persisted in patients receiving
cream applied QD | pedis rated with a clinical response, butenafine four weeks after the end of the four-week treatment period
minimum erythema patient’s compared to the placebo (83 vs 38%, respectively; P<0.001).
Vs score of 2 and a assessment of
minimum score of 2 change, and According to the investigator global response, patients receiving
placebo for either pruritus or effective treatment | butenafine had significantly better clinical response to compared to
scaling placebo at four (P=0.03) and eight weeks (P<0.001).

Secondary:

Adverse effects According to the patient’s assessment of clinical response, a greater
number of patients receiving butenafine described improvement in signs
and symptoms compared to those receiving placebo (P<0.001).

Effective treatment as determined by mycological cure rate and
sign/symptom improvement was greater with patients receiving butenafine
compared to patients who received placebo at four (58 vs 31%,
respectively; P<0.01) and eight weeks (68 vs 25%, respectively; P<0.001).
Secondary:
One patient receiving butenafine experienced moccasin-type tinea pedis of
the plantar surface; one patient experienced hyperbilirubinemia.

Tschen et al.”* DB, PC, RCT N=80 Primary: Primary:

(1997) Mycological cure, | Patients who received butenafine were more likely to experience

Patients with 4 weeks investigator global | mycological cure at four weeks compared to placebo (88 vs 33%).

Butenafine 1%
cream applied QD

\A

interdigital tinea
pedis with a
minimum erythema
score of 2 and a
minimum score of 2

assessment of
clinical response,
patient’s
assessment of
change, and

According to the investigator global response, patients receiving
butenafine had significantly better clinical response as compared to those
treated with placebo at four weeks (P<0.01) and at eight weeks (P=0.001).
Effective clinical response persisted in patients receiving butenafine
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placebo for either pruritus effective treatment | compared to placebo at eight weeks (clinical response at four weeks was
and scaling 68 vs 40%, respectively; [P<0.01]; at eight weeks was 78 vs 35%,
Secondary: respectively; [P<0.001]).
Safety, tolerability
According to the patient’s assessment of clinical response, a greater
number of patients receiving butenafine described somewhat or great
improvement in signs and symptoms compared to those receiving placebo
at four weeks (P=0.003) and eight weeks (P<0.001).
Effective treatment as determined by mycological cure rate and
sign/symptom improvement was greater with patients receiving butenafine
compared to patients who received placebo at two weeks (55 vs 23%,
respectively; P=0.001) and eight weeks (70 vs 23%, respectively;
P=0.012).
Secondary:
One patient receiving butenafine experienced mild burning sensations at
the site of application, whereas four patients receiving placebo
experienced burning, itching, stinging, a red streak, and/or a high serum
lactate dehydrogenase concentration.
Singal et al.” DB, RCT N=80 Primary: Primary:
(2005) Clinical and The clinical assessment score, clinical cure rates, and mycological cure
Patients >14 years 8 weeks mycological cure rates were similar for the butenafine and clotrimazole treatment groups at
Butenafine 1% of age with four and eight weeks of treatment.
cream applied QD | localized tinea Secondary:
for 2 weeks cruris and localized Not reported In the butenafine group, relapse was not observed in any patient, while
tinea corporis two patients in the clotrimazole group became KOH-positive again at
Vs eight weeks and one of them also had evidence of clinical relapse.
clotrimazole 1% Secondary:
cream applied BID Not reported
for 4 weeks
Aly et al.”® 2 DB, MC, RCT N=317 Primary: Primary:
(2003) Treatment success | At the end of the study, 60 and 6% of patients treated with ciclopirox and
Patients 16 to 80 28 days (mycological and placebo, respectively, achieved treatment success, greater than 75%
Ciclopirox 0.77% | years of age with clinical cure) clinical improvement (P=0.05). This significant difference in treatment
gel applied BID clinically success between ciclopirox and placebo was observed at days 26, 43 and
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diagnosed, stable or Secondary: at the study endpoint (final visit, up to day 50; P=0.05).
Vs exacerbating Global clinical
interdigital tinea response, signs and | Secondary:
placebo pedis with or symptoms severity | At the end of the study, 40 and 4% of the patients treated with ciclopirox
without plantar scores, and placebo, respectively, had complete clinical cure. This significant
involvement with mycological difference in clinical cure between ciclopirox and placebo was observed at
positive culture and evaluation, days 26, 43 and at the study endpoint (P=0.05).
potassium mycological cure,
hydroxide test and treatment cure | At the end of the study, 66 and 16% of patients treated with ciclopirox and
placebo, respectively, had either cleared or excellent improvement relative
to the infection (P=0.05).
At two weeks post treatment, 85 and 16% of patients treated with
ciclopirox and placebo, respectively, were mycologically cured (P=0.05).
At the end of the treatment, 46 and 24% of patients treated with ciclopirox
and placebo, respectively, described treatment as cosmetically acceptable.
Gupta et al.”’ DB, PC, PRO, RCT N=100 Primary: Primary:
(2005) Global clinical There was no significant difference in improved evaluation scores between
Patients 18 to 70 8 weeks evaluation score, QD or BID applications of ciclopirox. However, both QD and BID
Ciclopirox 0.77% years of age with subject clinical ciclopirox treatment groups showed significant improvement in evaluation
gel applied QD moderate evaluation score, scores compared to placebo at week eight (2.06 vs 6.17; P=0.0003 and
interdigital tinea clinical cure, 2.41 vs 6.17; P=0.0036, respectively).
Vs pedis and secondary mycological cure,

ciclopirox 0.77%
gel applied BID

VS

placebo

bacterial infection

and complete cure;
clinical evaluation
scores ranged from
one excellent to
seven worse

Secondary:
Adverse effects

There was no significant difference in improved mycological cure rates
between QD or BID applications of ciclopirox. However, both QD and
BID ciclopirox treatment groups showed significant improvement in
mycological cure rate compared to placebo at week eight (82.8 vs 43.8%;
P=0.013 and 80.8 vs 43.8%; P=0.007, respectively).

There was a significant difference in complete cure rate between twice-
daily ciclopirox and placebo (50.0 vs 12.5%, respectively; P=0.014). Other
comparisons were not significant.

Secondary:
The most common reported adverse effects were local site reactions of
burning or itching. There was no significant difference in the incidence of
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adverse effects between treatment groups.

Aly et al.”® DB, MC, PG, RCT N=134 Primary: Primary:
(1989) Clinical cure, On day 29, patients treated with ciclopirox lotion experienced greater

Patients with 28 days mycological cure mycological response compared to patients receiving the placebo
Ciclopirox 1% clinically and (P<0.001).
cream applied BID | mycologically Secondary:

confirmed plantar, Adverse events On day 43, patients treated with ciclopirox lotion compared to placebo
Vs interdigital, or achieved greater clinical cure (45 vs 27%, respectively; P=0) and

vesicular tinea pedis mycological cure (76 vs 43%, respectively; P=0).
ciclopirox 1%
lotion applied BID Secondary:

Pruritus and burning were reported with ciclopirox use.

Vs
placebo
Wu et al.” OL, OS N=49 Primary: Primary:
(1991) Clinical cure, For onychomycosis, 14 and 36% of patients treated with ciclopirox were

Ciclopirox 1%

Patients living in
temperate climates

3 to 24 months

mycological cure

cured and showed improvement, respectively. Cure was influenced by the
degree of nail plate affected; moderate involvement correlated to a better

cream applied BID | with culture or Secondary: cure rate.
to TID microscopically Adverse effects
confirmed For tinea pedis, 42 and 45% of patients treated with ciclopirox were cured
onychomycosis and showed improvement, respectively.
and/or tinea pedis
Secondary:
Paronychia was reported as a side effect, possibly due to excessive
application of the agent.
Bogaert et al.% 2 DB, M(C, PG, N=229 Primary: Primary:
(1986) RCT Clinical evaluation, | In study A, patients treated with ciclopirox demonstrated significant
28 weeks assessment of improvement in clinical and mycological cure rate compared to the
Ciclopirox 1% Patients with tinea treatment response | patients receiving placebo at six weeks (61 vs 15%; P<0.001). In study B,
cream applied BID | corporis or tinea there was no significant difference in clinical and mycological cure rate
cruris Secondary: between treatment groups receiving ciclopirox or clotrimazole creams (64
Vs Safety, tolerance vs 69%; P value not reported).

clotrimazole 1%
cream applied BID

Secondary:
In study A, no side effects associated with ciclopirox were reported; one
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Vs
placebo

In study A,
patients received
either ciclopirox
1% cream BID or
placebo.

In study B,
patients received
either ciclopirox 1
% cream BID or
clotrimazole 1 %
cream BID.

patient receiving placebo reported transient burning. In study B, one
patient receiving ciclopirox reported pruritus and one patient receiving
clotrimazole reported burning, pruritus, and worsening of lesions.

Chen et al.?!
(2010)

Ciclopirox 1%
shampoo applied

DB, RCT

Children 1 to 12
years of age with a
clinical diagnosis of

N=44

Treatment:
8 to 12 weeks

Primary:
Mycological cure
(defined as having
zero dermatophyte
colonies on

Primary:

Overall, 30.3% of children had negative cultures at two weeks, 42.4% of
children at four weeks, 18.2% of children at eight weeks, and 3.0% of
children at 12 weeks, for a total of 93.9% of children mycologically cured
by 12 weeks.

twice weekly tinea capitis Follow-up: Mycosel agar)

4 weeks post- Among children treated with griseofulvin and selenium sulfide shampoo,
Vs treatment Secondary: 25.0% demonstrated negative cultures at two weeks, 50.0% of children at

Not reported four weeks, 16.7% of children at eight weeks, and no additional children at
selenium sulfide 12 weeks, for a total of 91.7% of children mycologically cured by eight
1% shampoo weeks. Among children treated with griseofulvin and ciclopirox shampoo,
applied twice 33.3% demonstrated negative cultures at two weeks, 38.1% of children at
weekly four weeks, 19.0% of children at eight weeks, and 4.7% of children at 12
weeks, for a total of 95.2% of children mycologically cured by 12 weeks.
Treatments were There was no significant difference among the treatment groups at two
an adjunct to an 8- weeks (P=0.71), four weeks (P=1.0), eight weeks (P=1.0), or 12 weeks
week course of (P=1.0).
ultra micronized
griseofulvin, Secondary:
which was dosed Not reported
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10 to 12
mg/kg/day.
Wortzel et al.® DB, MC, RCT N=45 Primary: Primary:
(1982) Clinical cure, At the end of two weeks, 80, 20 and 13% of patients treated with the
Patients with 2 weeks microbiological combination product, clotrimazole only, and betamethasone only,
Clotrimazole confirmed tinea cure respectively, achieved either complete cure or excellent response to
applied BID cruris therapy.
Secondary:
Vs Adverse events At the end of two weeks, 87, 100 and 46% of patients treated with the
combination product, clotrimazole only, and betamethasone only,
betamethasone respectively, had negative culture.
dipropionate
applied BID Two weeks after treatment, 93, 100 and 40% of patients treated with the
combination product, clotrimazole only, and betamethasone only,
Vs respectively, achieved either complete cure or excellent response to
therapy.
betamethasone
dipropionate and Relative to overall clinical rating of the treatment, the combination product
clotrimazole was better than clotrimazole (P=0.013) and betamethasone (P=0.001);
combination cream clotrimazole was better than betamethasone (P=0.001).
applied BID
Secondary:
One patient treated with betamethasone reported severe burning and
tingling.
Katz et al.%3 DB, MC, PG, RCT N=331 Primary: Primary:
(1984) Total signs and Patients treated with clotrimazole had higher total signs and symptoms
Patients with a 2 weeks symptoms severity | scores at baseline (P<0.05).

Clotrimazole 1
cream applied BID

VS

betamethasone
dipropionate
0.05% cream
applied BID

confirmed diagnosis
of moderate to
severe tinea cruris
or tinea corporis

score/clinical
response ratings,
and mycologic
findings

Secondary:
Adverse events

At days seven, 14, and 28, patients diagnosed with tinea cruris and treated
with the combination product had better total signs and symptoms scores
compared to patients treated with clotrimazole (P<0.05). At days 14 and
28, patients diagnosed with tinea cruris and treated with the combination
product had better total signs and symptoms scores compared to patients
treated with betamethasone dipropionate (P<0.05).

At days seven and 28, patients diagnosed with tinea corporis and treated
with the combination product had better total signs and symptoms scores
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Vs compared to patients treated with clotrimazole (P<0.05). At days 14 and
28, patients diagnosed with tinea corporis and treated with the
betamethasone combination product had better total signs and symptoms scores compared
dipropionate to patients treated with betamethasone dipropionate (P<0.05).
0.05% and
clotrimazole 1% According to mycologic responses, the combination product and
combination cream clotrimazole were more effective than betamethasone dipropionate (63 and
applied BID 51 vs 32%, respectively; P<0.05).
Secondary:
Two patients treated with the combination product reported mild macular
papular eruption and/or mild paresthesia. Eight patients treated with
betamethasone dipropionate reported paresthesia and/or severe pain
followed by a papular eruption. Three patients treated with clotrimazole
reported paresthesia.
Kamalam et al.? DB, OS N=45 Primary: Primary:
(1980) Clinical cure, At six weeks post treatment, 98 and 2% of all patients achieved complete
Patients 45 days to 3 to 60 days | microscopically or partial cure, respectively, regardless of treatment with either
Clotrimazole 36 years of age with negative results clotrimazole or econazole.
confirmed tinea
Vs infections Secondary: For econazole-treated patients, clinical cure was observed in
Adverse events approximately 14 days (range, five to 29 days) and microscopically
econazole negative results were seen in one to two weeks. At six weeks post
treatment, all cases were cured.
For clotrimazole-treated patients, clinical cure was observed in
approximately 16.5 days (range, three to 44 days) and microscopically
negative results were seen in one to six weeks. At six weeks post
treatment, there was one case not cured.
Secondary:
No adverse effects were reported. There was one report of a recurrence
after two weeks of stopping therapy.
Dehghan et al.® DB, RCT N=120 Primary: Primary:
(2010) Clinical response At week two in the fluconazole group, 30 and 66% of patients showed
Patients with Treatment: complete and incomplete clinical response, respectively. Clinical response
Clotrimazole 1% hyperpigmented 2 weeks Secondary: was not seen in 4% of patients. In the clotrimazole group, 49.1 and 47.3%
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cream applied BID | tinea versicolor Not reported of patients showed complete and incomplete clinical response,
for 2 weeks Follow-up: respectively. Clinical response was not seen in 3.6% of patients.
12 weeks

Vs At week four in the fluconazole group, 81.2 and 18.8% of patients showed
complete and incomplete clinical response, respectively. In the

fluconazole 400 clotrimazole group, 94.9 and 5.1% of patients showed complete and

mg orally as a incomplete clinical response, respectively (P=0.044).

single dose
At week 12 in the fluconazole group, 92 and 2% of patients showed
complete and incomplete clinical response, respectively. Recurrence or no
clinical response was seen in 6% of patients. In the clotrimazole group,
81.8 and 0% of patients showed complete and incomplete clinical
response, respectively. Recurrence or no clinical response was seen in
18.2% of patients (P=0.77).
No complications were seen in either group.
Secondary:
Not reported

Sivayathorn et al.3 | DB, RCT N=101 Primary: Primary:

(1979) Clinical response, Satisfactory clinical response was reported in 50, 73.68, 77.78, and

Patients 2 to 72 2 weeks mycological cure 81.48% of patients treated with Whitfield’s Ointment®, tolnaftate,

Clotrimazole 1%
cream applied TID

VS

miconazole 2%
cream applied TID

VS

tolnaftate 2%
cream applied TID

VS

years of age with
superficial
dermatophytoses

Secondary:
Adverse events

clotrimazole, and miconazole, respectively. Mycological cure was
reported in 21.42, 63.16, 59.26, and 77.78% of patients treated with
Whitfield’s Ointment®, tolnaftate, clotrimazole, and miconazole,
respectively.

Although miconazole demonstrated the highest clinical and mycological
cure rate, there was no significant difference between clotrimazole,
miconazole, and tolnaftate treatment groups (P>0.05). Clotrimazole,
miconazole, and tolnaftate therapies were more efficacious compared to
Whitfield’s Ointment® (P<0.05).

Secondary:
There were no reported adverse reactions.
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Whitfield’s
Ointment® (3%
salicylic acid, 6%
benzoic acid)
applied TID
Clayton et al.¥’ AC, DB, RCT N=103 Primary: Primary:
(1973) Clinical cure, Relative to patients with confirmed tinea corporis, there was no significant
Patients 13 to 63 4 weeks mycological cure difference in efficacy in patients treated with clotrimazole or Whitfield’s
Clotrimazole 1% years of age with Ointment®.
cream applied BID | either confirmed Secondary:
tinea corporis, tinea Not reported Relative to patients with confirmed tinea pityriasis, there was no
Vs pityriasis, significant difference in efficacy in patients treated with clotrimazole or
erythrasma, or Whitfield’s Ointment®.
nystatin 100,000 Candida infections
U/g ointment Relative to patients with confirmed erythrasma, there was no significant
applied BID difference in efficacy in patients treated with clotrimazole or Whitfield’s
Ointment®.
Vs
Relative to patients with Candida infections, there was no significant
Whitfield’s difference in efficacy in patients treated with clotrimazole or nystatin.
Ointment® (3%
salicylic acid, 6% Secondary:
benzoic acid) Not reported
applied BID
Lassus et al.% DB, PG N=40 Primary: Primary:
(1983) Clinical signs and Patients with signs and symptoms of scaling and erythema responded
Patients with 4 weeks symptoms, overall | better to sulconazole than clotrimazole at weeks two (P<0.05), three
Clotrimazole 1% microbiologically clinical (P<0.01), and four (P<0.05) of treatment. There was no significant
cream applied BID | confirmed improvement, and | difference in the other signs and symptoms regardless of therapy.
dermatomycosis cosmetic
Vs acceptability Overall clinical improvement at weeks two, three, and four was greater
with sulconazole (94.8, 100, and 100%, respectively) compared to
sulconazole 1% clotrimazole (73.7, 78.9, and 83.4%, respectively).
cream applied BID Secondary:

Adverse events

Secondary:
One patient from each treatment group experienced an allergic reaction
during the first week of therapy.
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Tanenbaum et al.?* | 2 DB, PG, RCT N=117 Primary: Primary:
(1989) Microbiological In study A, there was no significant difference between treatment groups
Male patient with 3 weeks cure, culture throughout the study relative to microbiological cure or culture
Clotrimazole 1% tinea cruris or tinea conversion, and conversion.
cream applied BID | corporis overall clinical
evaluation In study B, there was a significant improvement in culture conversion and
Vs microbiological cure for patients treated with sulconazole compared to
Secondary: placebo at week two (P=0.0001) and week three (P=0.0001).

sulconazole 1% Adverse events
cream applied By week three, 100% of patients treated with either clotrimazole or
QAM and placebo sulconazole achieved complete or partial clearing compared to 30% of
QPM patients receiving placebo; there was no statistical difference between

active treatment groups.
Vs

In study B, patients treated with sulconazole had a significant
sulconazole 1% improvement in overall clinical evaluation compared to placebo
cream applied BID (P=0.0001).
Vs Secondary:

In study A, four patients receiving clotrimazole cream reported moderate
placebo to severe side effects, including erosive primary irritation, fissuring, and

erythema. In study B, six patients receiving placebo experienced primary
In study A, irritant reactions (erosions, burning).
patients received
either sulconazole
applied QAM and
placebo QPM or
clotrimazole
applied BID.
In study B,
patients received
either sulconazole
applied BID or
placebo BID.
Tham et al.” RCT N=84 Primary: Primary:
(1987) Clinical Reduced rates of itching, scaling, and erythema did not differ between
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Patients 14 to 62 3 weeks assessment, treatment groups at weeks two and three (P>0.05). Potassium hydroxide
Clotrimazole 1% years of age with investigator results did not differ (P>0.05) between patients treated with sulconazole or
solution applied microscopically assessment, patient | clotrimazole at weeks two (67 vs 72%, respectively) and three (76 vs 93%,
BID confirmed tinea assessment, and respectively).
versicolor negative
Vs microscopy Investigator assessed clinical efficacy was 63 and 65% in patients treated
with sulconazole and clotrimazole, respectively (P=0.8911).
sulconazole 1% Secondary:
solution applied Adverse effects Overall evaluation by the patients was similar (P=0.2197).
QAM and placebo
QHS After six weeks post treatment, negative microscopy was maintained by 79
and 92% of patients taking sulconazole and clotrimazole, respectively.
This difference was not significant.
Secondary:
Five patients who were treated with sulconazole reported adverse effects
which included mild itching and burning. Eight patients who were treated
with clotrimazole reported adverse effects such as severe itching, biting
sensation, stickiness of product, and skin peeling.
Patel et al.”! DB, MC, PG, RCT N=104 Primary: Primary:
(1999) Mycological cure After one week of treatment, 84.6 and 55.8% of patients treated with
Patients with 4 weeks terbinafine and clotrimazole, respectively, were culture negative
Clotrimazole 1% confirmed Secondary: (P=0.001).
cream applied BID | interdigital tinea Effective
for 4 weeks pedis treatment, There was no significant difference between study groups with regards to
complete cure, mycological cure at weeks four, eight, and 12 weeks.
Vs perceived efficacy,

terbinafine 1%
cream applied BID
for 1 week, then
placebo for 3
weeks

relapse rate, and
adverse events

Secondary:
There was no significant difference in effective treatment and complete
cure between the treatment groups.

Throughout the study, both patients and investigators evaluated the
treatments as very good to good in 75 to 80% of cases.

Relapse rate was 15 and 19% in patients treated with terbinafine and
clotrimazole, respectively.
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Most commonly reported adverse effects included burning,
hypersensitivity, stinging, and exacerbation of pruritus.
Lassus et al.” DB, PG, RCT N=38 Primary: Primary:
(1984) Microbiological By week two, every patient achieved microbiological cure with the
Patients with 4 weeks cure, clinical cure, | exception of one patient treated with sulconazole. By week four, all
Econazole 1% confirmed overall clinical patients achieved microbiological cure.
cream applied BID | dermatophytoses improvement,
relapse, and Both treatment groups responded well to treatment leading to significant
Vs cosmetic reductions in itching, scaling, and erythema. However, by week four, two
acceptability and three patients treated with sulconazole and econazole, respectively,
sulconazole 1% were still mildly symptomatic. There was no significant difference
cream applied BID Secondary: between treatment groups in terms of overall clinical improvement. The
Adverse effects diagnosis of tinea pedis in 80% of the study patients did not influence the
study results.
At week 10, all patients treated with sulconazole remained symptom- and
microbiologically-free of infection, whereas three patients treated with
econazole experienced clinical relapses.
Relative to cosmetic acceptability, 90 and 79% of patients treated with
sulconazole and econazole, respectively, rated the acceptability as
excellent. There was no significant difference in cosmetic acceptability.
Secondary:
One patient treated with econazole reported an allergic reaction. One
patient treated with sulconazole reported a case of eczema.
Bonifaz et al.”? OL, PG, PRO, RCT N=65 Primary: Primary:
(2000) Mycological cure, | Clinical cure was not significant between the two treatment groups
Patients 12 to 79 7 to 14 days clinical cure (P=0.088).

Ketoconazole 2%
cream applied QD
for 14 days

\A

terbinafine 1% gel
applied QD for 7

years of age with
confirmed tinea
corporis and tinea
cruris

Secondary:
Adverse events

Mycological cure was achieved in 94 and 69% of patients treated with
terbinafine and ketoconazole, respectively (P=0.027)

Combined clinical and mycological overall cure was achieved in 72 and
31% of patients treated with terbinafine and ketoconazole, respectively
(P=0.002).
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days Of note, the demographic data revealed an unequal distribution of patients
in terms of gender (P=0.015); the ketoconazole study group had more
male patients compared to the terbinafine study group.
Secondary:
One patient treated with terbinafine and three patients treated with
ketoconazole reported dermatitis-like side effects. Terbinafine was better
tolerated than ketoconazole (P=0.003)
Jones et al.* DB, PG, RCT N=256 Primary: Primary:
(2014) Complete Complete clearance was obtained in 21.2% (35/165) of patients treated
Patients >12 years 28 days clearance at day 28 | with luliconazole cream compared with 4.4% (4/91) treated with placebo
Luliconazole 1% of age with a (21 days (P<0.001).
cream once daily diagnosis of tinea posttreatment)
for 7 days cruris and clinical Secondary:
evidence of tinea Secondary: Overall, treatment emergent adverse events were reported by a
Vs infection Safety numerically smaller percentage of patients treated with luliconazole cream
(11.3% [35/311] vs 16.9% [27/160]) compared with placebo cream.
placebo
Jarratt et al. DB, PG, RCT N=321 Primary: Primary:
(2014) Complete Complete clearance at day 42 was achieved in 26.4% (28/106) of patients
Patients >12 years 42 days clearance treated with luliconazole cream 1% compared with 1.9% (2/103) of
of age with a patients treated with vehicle (P<0.001).
Luliconazole 1% diagnosis of tinea Secondary:
cream once daily pedis and clinical Safety Secondary:
for 14 days evidence of tinea Treatment emergent adverse events were reported in 15.1% of patients
infection treated with luliconazole cream and 17.0% of patients treated with placebo
Vs cream.
placebo
Tanenbaum et al.’® | DB, PG, RCT N=96 Primary: Primary:
(1982) Mycological cure, | At the end of four weeks in patients treated for tinea pedis, 100% of
Patients 18 to 65 3 to 4 weeks | clinical cure, and patients treated with sulconazole and 67% of patients treated with

Miconazole 2%
cream applied BID

\A

years of age with
cutaneous
dermatomycosis

relapse rate

Secondary:
Adverse events

miconazole were mycologically cured.

After the end of three weeks in patients treated for tinea cruris/corporis,
91% of patients treated with sulconazole and 100% of patients treated with
miconazole were mycologically cured.
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sulconazole 1%
cream applied BID At the end of three weeks, 91 and 100% of patients treated with
sulconazole and miconazole, respectively, reported significant or complete
clearing of symptoms.
Relapse rates were reported as 16 and 35% in patients treated with
sulconazole and miconazole, respectively.
Secondary:
Two patients treated with miconazole reported severe irritant dermatitis.
One patient treated with sulconazole experiences moderate-to-severe
itching.
Tanenbaum et al.”” | DB, MC, PG, RCT N=181 Primary: Primary:
(1984) Clinical cure, At the end of the study, 93 and 87% of patients treated with sulconazole
Patients with 3 weeks mycological cure and miconazole were mycologically cured (P=0.6198). At this time,
Miconazole 2% confirmed tinea clinical cure was achieved in 89 and 82% of patients treated with
cream applied BID | versicolor sulconazole and miconazole (P=0.2431).
Secondary:
Vs Adverse events Secondary:
Patients treated with miconazole reported stinging, itching, dermatitis, or
sulconazole 1% irritation. Patients treated with sulconazole reported itching,
cream applied BID stinging/burning, dryness/scaling, and fissure/cracking.
Jordon at el.”® DB, RCT N=70 Primary: Primary:
(1990) Mycological cure, | After two weeks, 79 and 31% of patients treated with naftifine and
Patients 14 to 67 4 weeks clinical cure placebo, respectively, achieved mycological cure (P<0.001). At this time,
Naftifine 1% years of age with patients treated with naftifine had better resolution of erythema (P<0.001),
cream applied QD | confirmed tinea Secondary: scaling (P=0.007), and pruritus (P<0.001) compared to patients using
cruris or tinea Adverse events placebo. This significant trend favoring naftifine persisted throughout the
Vs corporis treatment period (86 vs 30%, respectively; P<0.001) and two weeks post
treatment (66 vs 26%, respectively; P=0.002).
placebo
Secondary:
Two patients treated with placebo reported adverse events, while none
were reported by patients treated with naftifine.
Parish et al.”® DB, MC, PC, RCT N=334 Primary: Primary:
(2011) Complete cure At week two, complete cure was achieved by 5% of patients treated with
Patients 12 years of 4 weeks naftifine compared to 0% of patients treated with placebo (P<0.025). At
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Naftifine 2% age and older with a Secondary: week four, complete cure was achieved by 25% of patients treated with
cream QD for 2 clinical diagnosis of Mycological cure, | naftifine compared to 3% of patients treated with placebo (P<0.001).
weeks T. cruris treatment
effectiveness, Secondary:
Vs clinical cure, and At week two, mycological cure was achieved by 67% of patients treated
clinical success with naftifine compared to 11% of patients treated with placebo
placebo (P<0.001). At week four, mycological cure was achieved by 72% of
patients treated with naftifine compared to 16% of patients treated with
placebo (P<0.001).
At week two, treatment effectiveness was achieved by 52% of patients
treated with naftifine compared to 9% of patients treated with placebo
(P<0.001). At week four, treatment effectiveness was achieved by 60% of
patients treated with naftifine compared to 10% of patients treated with
placebo (P<0.001).
At week two, clinical cure was achieved by 10% of patients treated with
naftifine compared to 5% of patients treated with placebo (P<0.257). At
week four, clinical cure was achieved by 33% of patients treated with
naftifine compared to 10% of patients treated with placebo (P<0.001).
At week two, clinical success was achieved by 74% of patients treated
with naftifine compared to 5% of patients treated with placebo (P<0.001).
At week four, clinical success was achieved by 84% of patients treated
with naftifine compared to 10% of patients treated with placebo
(P<0.001).
Parish et al.!% DB, MC, PC, RCT N=709 Primary: Primary:
(2011 Complete cure At week six, a greater proportion of patients treated with naftifine 2%
Patients 12 years of 6 weeks achieved complete cure compared to patients treated with placebo (18 vs
Naftifine 2% age and older with a Secondary: 7%; P<0.010). The complete cure rates were not statistically significantly
cream QD for 2 clinical diagnosis of Mycological cure, | different between naftifine 2% and placebo at weeks two (P=0.100) and
weeks T. pedis treatment four (P=0.234).
effectiveness,

\A

naftifine 1% cream
QD for 4 weeks

clinical cure, and
clinical success

At week six, a greater proportion of patients treated with naftifine 1%
achieved complete cure compared to patients treated with placebo (16 vs
3%; P<0.001). The complete cure rates were not statistically significantly
different between naftifine 1% and placebo at weeks two (P=0.097) and
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\A)

placebo for 2
weeks

\A

placebo for 4
weeks

four (P=0.143).

Secondary:

Compared to placebo, a greater proportion of patients treated with
naftifine 2% achieved mycological cure at week two (28 vs 19%;
P<0.049), at week four (54 vs 20%; P<0.001), and at week six (67 vs 21%;
P<0.001). Similarly, compared to placebo, a greater proportion of patients
treated with naftifine 1% achieved mycological cure at week two (32 vs
19%; P<0.028), at week four (53 vs 9%; P<0.001), and at week six (71 vs
22%; P<0.001).

Compared to placebo, a greater proportion of patients treated with
naftifine 2% achieved treatment effectiveness at week four (35 vs 10%j;
P<0.001) and at week six (57 vs 20%; P<0.001). Treatment effectiveness
was not statistically significantly different between naftifine 2% and
placebo at week two (P=0.460). Compared to placebo, a greater proportion
of patients treated with naftifine 1% achieved treatment effectiveness at
week two (18 vs 6%; P<0.011), at week four (36 vs 6%; P<0.001), and at
week six (59 vs 14%; P<0.001).

At week six, a greater proportion of patients treated with naftifine 2%
achieved clinical cure compared to patients treated with placebo (22 vs
11%; P<0.040). The clinical cure rates were not statistically significantly
different between naftifine 2% and placebo at week two (P=0.213) and at
week four (P=0.987). At week six, a greater proportion of patients treated
with naftifine 1% achieved clinical cure compared to patients treated with
placebo (22 vs 8%; P<0.008). The clinical cure rates were not statistically
significantly different between naftifine 1% and placebo at week two
(P=0.193) and at week four (P=0.564).

Compared to placebo, a greater proportion of patients treated with
naftifine 2% achieved clinical success at week four (57 vs 35%; P<0.001)
and at week six (78 vs 49%; P<0.001). Clinical success rates were not
statistically significantly different between naftifine 2% and placebo at
week two (P=0.482). Compared to placebo, a greater proportion of
patients treated with naftifine 1% achieved clinical success at week two
(44 vs 27%; P<0.007) and at week six (84 vs 44%; P<0.001). Clinical
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success rates were not statistically significantly different between naftifine
1% and placebo at week four (P<0.078).
Ramelet et al.'*! DB, MC, RCT N=138 Primary: Primary:
(1987) Mycological cure, | At the conclusion of the study, 69 and 70 patients treated with oxiconazole
Patients 8 to 80 7 to 60 days | clinical cure QD and BID, respectively, achieved cure.
Oxiconazole cream | years of age with
applied QAM and | confirmed Secondary: The cure rates were 92.0 and 93.3% for patients treated with oxiconazole
placebo QPM dermatomycoses or Adverse events QD and BID, respectively; no significant difference found between
erythrasma treatment groups.
Vs
Secondary:
oxiconazole cream Adverse effects were negligible. Three patients reported adverse events
applied BID which included irritation with erythema and pruritus near the infected area
and burning sensations.
Pariser et al.!? DB, MC, PC, RCT N=332 Primary: Primary:
(1994) Mycological cure, | At the end of the study, 67 and 31% of patients treated with oxiconazole
Patients 12 to 82 6 weeks clinical cure, and placebo, respectively, experienced mycological cure.
Oxiconazole 1% years of age with overall cure, and
lotion applied BID | confirmed tinea global response At the end of the study, >80 and 50% of patients treated with oxiconazole
pedis score and placebo, respectively, experienced good to excellent improvement in
Vs clinical signs and symptoms of tinea pedis as well as global response.
Secondary:
placebo QAM, Adverse events A significant improvement was observed in patients treated with
then oxiconazole oxiconazole compared to placebo relative to overall cure.
1% lotion applied
QPM Secondary:
Adverse effects reported were similar across study groups. Commonly
Vs reported adverse events included burning, stinging, dyshidrotic eczema,
pain, scaling on dorsum of feet, and tingling.
placebo
Van Esso etal.!'®® | MC, OL N=16 Primary: Primary:
(1995) Symptoms, clinical | The number of patients experiencing symptoms of tinea infections
Patients 2 to 16 2 weeks cure decreased throughout the treatment duration of two weeks; exact

Sertaconazole 2%
cream applied QD

VS

years of age with
tinea corporis, tinea
cruris, or tinea pedis

Secondary:
Adverse effects

percentages were not provided.

All of the patients treated with sertaconazole achieved clinical cure after
four weeks since start of treatment; 31% achieved cure at week one and
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75% achieved cure at week two.
placebo
Secondary:
No local or systemic adverse effects were observed.
Sharma et al.!% DB, MC, PG, RCT N=260 Primary: Primary:
(2011) Physician global Overall global assessment showed that clinical cure was achieved in
Patients 18 to 70 2 weeks assessment 62.3% of patients receiving sertaconazole and in 44.6% of patients

Sertaconazole 2%
cream applied BID
for 2 weeks

Vs
miconazole 2%

cream applied BID
for 2 weeks

years of age with a
clinical diagnosis of
cutaneous
dermatophytosis

of clinical response
regarding complete
clinical cure

Secondary:
Clinical evaluation
of the disease
condition

receiving miconazole (P<0.05).

Secondary:

After one week, 76.3% of patients receiving sertaconazole reported
improvement in their pruritus symptoms to be ‘better’ or ‘much better’
compared to 49.2% of patients in the miconazole group (P<0.05). After
two weeks, clinical cure of pruritus was reported by 45.9% of patients
receiving sertaconazole compared to 36.7% of patients receiving
miconazole group (P=NS).

After one week, 79.5% of patients in the sertaconazole group reported
‘better’ to ‘much better’ relief of erythema compared to 45.3% of patients
in the miconazole group (P<0.05). After two weeks, 51.6% of patients
receiving sertaconazole reported clinical cure of erythema compared to
30.5% of patients receiving miconazole (P<0.05).

After one week, 79.5% of patients reported improvement in desquamation
and reported it to be ‘better’ or ‘much better’ following therapy with
sertaconazole compared to 46.9% of patients in the miconazole group.
After two weeks, 45.1% of patients receiving sertaconazole reported
clinical cure of desquamation compared to 22.7% of patients receiving
miconazole (P=NS).

After two weeks of therapy, changes in mean scores of erythema/itching,
burning/weeping and scaling/pustules were significantly lower with
sertaconazole (73.3%) than with miconazole (69.6%; P<0.05). There was
a significant improvement in the mean total score at the end of week two
by 74.1% in the sertaconazole group compared to 69.3% in the miconazole

group.
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Both treatments were well tolerated. Only 4.5% of patients receiving
sertaconazole reported adverse events compared to 8.2% of patients
receiving miconazole. The most common adverse events were dry skin,
erythema, burning, itching, irritation, and hyperpigmentation.

Ghaninejad et DB, RCT N=100 Primary: Primary:

al.'os Cure, adverse At day 15 in the ITT population, cure rates were 20.0 and 23.6% in the

(2009) Patients >18 years 43 days events miconazole and sertaconazole groups, respectively (P=0.66). In the PP

of age with a population, cure rates were 2.2 and 13.0% in the miconazole and

Sertaconazole 2% | clinical diagnosis of Secondary: sertaconazole groups, respectively (P<0.01).

cream applied BID | cutaneous Not reported

for 4 weeks dermatophytosis At day 29 in the ITT population, cure rates were 66.7 and 69.1% in the
miconazole and sertaconazole groups, respectively (P=0.80). In the PP

Vs population, cure rates were 73.2 and 82.6% in the miconazole and
sertaconazole groups, respectively (P=0.36).

miconazole 2%

cream applied BID At day 43 in the ITT population, cure rates were 88.9 and 76.4% in the

for 4 weeks miconazole and sertaconazole groups, respectively (P=0.09). In the PP
population, cure rates were 100.0 and 100.0% in the miconazole and
sertaconazole groups, respectively (P=1.0).
Adverse events were reported by 22 patients in the sertaconazole group
and 15 patients in the miconazole group (P=0.28). Their symptoms did not
require cessation of therapy. The most commonly reported adverse event
was pruritus.
Secondary:
Not reported

Chatterjee et al.! | RCT, SB N=179 Primary: Primary:

(2016) Clinical cure rate After the first two weeks of topical therapy, the clinical cure rates of

Patients 18 to 65 2 weeks (complete absence | sertaconazole (77.27%; 95% CI, 68.52 to 86.03%) and terbinafine

Sertaconazole 2%
cream once daily

VEersus

terbinafine 1%
cream once daily

years of age
presenting with
localized tinea
lesions, without nail
or scalp
involvement, and
without any

of erythema,
scaling, and
pruritus and the
dermatologist's
impression of a
“cleared” lesion)

(73.63%; 95% CI, 64.57 to 82.68%) did not differ significantly between
groups (P=0.606).

Partial improvement occurred in 28 patients (14 in each group) after two
weeks of treatment. All these 28 patients who needed topical therapy
beyond two weeks ultimately achieved complete clinical cure within four
weeks. The overall cure rates achieved were thus 82 out of 88 for
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secondary bacterial Secondary: sertaconazole (93.18%; 95% CI, 88.75 to 97.62%) and 81 out of 91 for
infection over the Not reported terbinafine (89.01%; 95% CI, 82.59 to 95.44%), which was statistically
lesions not a significant difference (P=0.914).
Secondary:
Not reported
Borelli et al.!?” OL, MC, RCT N=92 Primary: Primary:
(2010) (subgroup analysis) Eradication of the After four weeks, 89.9% of patients had eradication of the pathogen and
4 weeks pathogen and 97.8% had reduction in total clinical score of at least two points. Overall,
Sertaconazole 2% | Patients 18 to 70 reduction in total 88.8% of patients achieved both primary end points for successful
cream applied BID | years of age with clinical score of at | treatment.
for 4 weeks tinea pedis least two points
interdigitalis of Secondary:
dermatophyte origin Secondary: After four weeks, 63.7% of patients were free of erythema, 33.0% of
Reduction in sign patients were free of desquamation, and 91.2% of patients were free of
and symptoms, itch. Most patients had either absent or mild symptoms by the end of the
adverse events study.
Adverse events were reported by 8.7% of patients during the study and
none were considered serious.
Rotta et al.!% MA N=7,629 Primary: Primary:
(2013) (65 trials) Mycologic cure at | No statistically significant difference was found between any antifungal
Patients with the end of for the mycologic cure at the end of treatment. There was no statistically
Amorolfine* mycologically 5to42 days | treatment, significant difference between placebo and the amorolfine (OR, 3.04; 95%
determined sustained cure rate | Crl, 0.14 to 65.66), bifonazole (OR, 3.77; 95% Crl, 0.60 to 23.67),
Vs diagnosis flutrimazole (OR, 5.70; 95% CrI, 0.86 to 31.11), ketoconazole (OR, 9.40;
of dermatophytosis, Secondary: 95% CrI, 0.89 to 99.46), and oxiconazole (OR, 3.86; 95% CrI, 0.83 to
bifonazole* excluding Not reported 18.04) for the mycologic cure at the end of treatment outcome. For all
onychomycosis and comparisons with placebo (except oxiconazole vs placebo), the results
Vs tinea capitis were determined with indirect comparisons due to the lack of head-to-head
RCTs.
butenafine
For the sustained cure outcome, treatment with butenafine was more
Vs effective compared to the azoles clotrimazole (OR, 2.76; 95% Crl, 1.20 to
6.36), oxiconazole (OR, 4.26; 95% CrI, 1.40 to 12.93), and sertaconazole
ciclopirox (OR, 3.44; 95% CrI, 1.04 to 11.34), respectively. Treatment with the same

azoles clotrimazole (OR, 0.36; 95% CrI, 0.20 to 0.67), oxiconazole (OR,
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Vs 0.24; 95% CrI, 0.09 to 0.62), and sertaconazole (OR, 0.29; 95% Cr1, 0.10
to 0.87) was significantly inferior compared to terbinafine. Treatment with
clotrimazole ciclopirox was significantly inferior to treatment with terbinafine (OR,
0.45; 95% CrI, 0.22 to 0.93). Treatment with naftifine was more effective
VS compared to oxiconazole (OR, 3.13; 95% CrI, 1.09 to 8.95). Compared to
placebo, treatment with amorolfine (OR, 10.77; 95% CrI, 1.00 to 116.38),
econazole ketoconazole (OR, 3.90; 95% Crl, 0.77 to 19.70), and tioconazole (OR,
3.24; 95% Crl, 0.14 to 76.18) had no statistically significant difference for
Vs sustained cure outcome. For all comparisons with placebo, the results were
determined with indirect comparisons due to the lack of head-to-head
fenticonazole* RCTs.
Vs Secondary:
Not reported
flutrimazole*
Vs
isoconazole*
Vs
ketoconazole
Vs
miconazole
Vs
naftifine
Vs
oxiconazole
Vs
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sertaconazole
Vs
terbinafine
Vs
tioconazole
Vs
placebo
Rotta et al.'®® MA, SR N=15,795 Primary: Primary:
(2012) (104 trials) Mycologic cure at | Data from 26 RCTs showed that treatment with azoles (bifonazole,
Patients with the end of clotrimazole, econazole, ketoconazole, miconazole, oxiconazole,
Amorolfine* dermatophytosis, 1to 6 weeks | treatment, sertaconazole, and tioconazole) was more effective in achieving
including cutaneous sustained cure rate | mycological cure at the end of treatment compared to placebo (OR, 10.25;
Vs candidiasis and that 95% CI, 6.88 to 15.27; I>=71%)).
of T. pedis, T. Secondary:
bifonazole* corporis, T. cruris Not reported Data from 20 RCTs showed that treatment with allylamines (naftifine and
and T. versicolor, terbinafine) was more effective in achieving mycological cure at the end
Vs patients with of treatment compared to placebo (OR, 6.15; 95% CI, 3.47 to 10.91;
onychomycosis or 1=75%).
butenafine T. capitis were
excluded Data from 12 PC RCTs showed that treatment with butenafine and
Vs ciclopiroxolamine was more effective in achieving mycological cure at the
end of treatment compared to placebo (OR, 6.63; 95% CI, 4.12 to 10.67,
ciclopiroxolamine =67%).
Vs Data from 15 RCTs showed that treatment with azoles (bifonazole,
clotrimazole, econazole, fenticonazole, miconazole, and oxiconazole) was
clotrimazole not statistically different from treatment with allylamines (naftifine and
terbinafine) in achieving mycological cure at the end of treatment (OR,
Vs 0.78; 95% CI, 0.48 to 1.24; 1>=45%).
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econazole Data from 10 RCTs showed that treatment with azoles (bifonazole,
clotrimazole, and fenticonazole) was not statistically different from
Vs treatment with antifungals other than allylamines in achieving mycological
cure at the end of treatment (OR, 0.64; 95% CI, 0.40 to 1.01; I>=7%).
fenticonazole*
Data from 13 RCTs showed that treatment with azoles (bifonazole,
Vs clotrimazole, econazole, ketoconazole, miconazole, oxiconazole,
sertaconazole, and tioconazole) was more effective in achieving sustained
flutrimazole* cure compared to placebo (OR, 7.25; 95% CI, 5.15 to 10.20; I>=5%)).
Vs Data from 25 RCTs showed that treatment with allylamines (naftifine and
terbinafine) was more effective in achieving sustained cure compared to
isoconazole* placebo (OR, 12.67; 95% CI, 8.99 to 17.84; I>=42%).
Vs Data from 12 PC RCTs showed that treatment with butenafine and
ciclopiroxolamine was more effective in achieving sustained cure
ketoconazole compared to placebo (OR, 6.63; 95% CI, 4.12 to 10.67; 1>=67%).
Vs Data from 15 RCTs showed that treatment with azoles (bifonazole,
clotrimazole, econazole, fenticonazole, miconazole, and oxiconazole) was
miconazole more effective in achieving sustained cure compared to treatment with
allylamines (naftifine and terbinafine) (OR, 0.55; 95% CI, 0.33 to 0.89;
Vs 1=60%); however, no statistically significant difference was observed
when one study accounting for high heterogenicity was hypothetically
naftifine removed, decreasing the I% to 50%.
Vs Data from 10 RCTs showed that treatment with azoles (bifonazole,
clotrimazole, and fenticonazole) was not statistically different from
oxiconazole treatment with antifungals other than allylamines in achieving sustained
cure (OR, 0.79; 95% CI, 0.50 to 1.26; I>=0%)).
Vs
Secondary:
sertaconazole Not reported
Vs
terbinafine
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Vs
tioconazole
Vs
placebo
Miscellaneous
Grigoriu et al.'!? DB, RCT N=61 Primary: Primary:
(1983) Clinical response, In 28 days or less, 46.7 and 41.7% of patients treated with tioconazole and
Patients with Mean 38 to | mycological econazole, respectively, achieved symptomatic improvement. After 14
Econazole 1% confirmed fungal 40 days response, days of treatment, 23 and 25 patients treated with tioconazole and
cream applied BID | skin infection or combined clinical econazole, respectively, were cured.
erythrasma and mycological
Vs cure Combined clinical and mycological cure was achieved in 93.1 and 93.5%
of patients treated with tioconazole and econazole, respectively.
tioconazole 1% Secondary:
cream applied BID Adverse effects There was no significant difference in rate of improvement, mycologically
or clinically, between the two treatment groups. Overall response rate was
90% observed in both treatment groups.
Secondary:
Reported adverse event included mild intermittent pruritus, which was
identified in a patient treated with econazole.
Concannon et al.!'' | DB, PC, PG, RCT N=188 Primary: Primary:
(2001) Number of rash On days five and seven, patients treated with miconazole-zinc oxide-
Patients 2 to 13 7 days sites, mean total petrolatum had fewer rash sites and lower mean total rash scores than

Miconazole 0.25%
in zinc oxide-
petrolatum base
applied to rash at
each diaper change
and after infant’s
bath

VS

months of age with
acute diaper
dermatitis

rash score

Secondary:
Adverse events

patient receiving zinc oxide-petrolatum alone (P<0.001).

By day seven, patients treated with miconazole-zinc oxide-petrolatum had
a greater number of mild or no cases of diaper dermatitis compared to the
zinc oxide-petrolatum group (94 vs 72%, respectively; P<0.001).

For patients with mild diaper dermatitis at baseline, there was a significant
difference between treatment groups in mean total rash scores favoring the
miconazole-zinc oxide-petrolatum study group (0.78 vs 1.65, respectively;
P=0.031) on day seven.
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zinc oxide- For patients with moderate diaper dermatitis at baseline, there was a

petrolatum base significant difference between treatment groups in mean total rash scores

applied to rash at favoring the miconazole-zinc oxide-petrolatum study group on days three

each diaper change (P=0.006), five (P<0.001), and seven (P<0.001).

and after infant’s

bath For patients with severe diaper dermatitis at baseline, there was no
significant difference between treatment groups in mean total rash scores
due to the limited study size.
For patients with Candida-positive rash cultures, there was a significant
difference between treatment groups in mean total rash scores favoring the
miconazole-zinc oxide-petrolatum study group on days three, five, and
seven (P<0.001). In this patient population, microbiologic response was
greater in patients treated with miconazole-zinc oxide-petrolatum
(P<0.001).
Secondary:
No serious adverse events were noted with either treatment group.

Spraker et al.!!? DB, PC, PG, RCT N=236 Primary: Primary:

(2006) Clinical cure, On day 14, patients treated with miconazole-zinc oxide-petrolatum had a

Patients with diaper 7 days microbiologic cure, | higher clinical cure compared to patients treated with zinc

Miconazole 0.25% | dermatitis overall rate of cure, | oxide/petrolatum (38 vs 11%, respectively; P<0.001).

in zinc oxide- complicated by and diaper

petrolatum candidiasis with a dermatitis index On day 14, patients treated with miconazole-zinc oxide-petrolatum had a

ointment applied
to rash at each
diaper change and
after infant’s bath

VS

zinc oxide-
petrolatum
ointment applied
to rash at each
diaper change and

severity score of 3
or higher

SCore

Secondary:
Adverse events

higher microbiologic cure compared to patients treated with zinc
oxide/petrolatum (50 vs 23%, respectively).

On day 14, patients treated with miconazole-zinc oxide-petrolatum had a
higher overall rate of cure compared to patients treated with zinc
oxide/petrolatum (23 vs 20%, respectively; P=0.005).

From days three through 14, patients treated with miconazole-zinc oxide-
petrolatum had a lower diaper dermatitis severity index score compared to

patients treated with zinc oxide-petrolatum (P<0.001).

Secondary:
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after infant’s bath There was no statistical difference in the percentage of patients with
adverse events between the study groups (P=0.585).
Hart et al.!3 MA 72 trials Primary: Primary:
(1999) Relative risk of According to a MA of 17 trials comparing topical azoles to placebo, the
Patients with failure to cure for pooled relative risk of failure to cure was 0.54 (95% CI, 0.42 to 0.68).
Allylamines confirmed topical antifungal
superficial fungal agents According to a MA of 12 trials comparing allylamines to placebo, the
Vs infection of the skin pooled relative risk of failure to cure was 0.30 (95% CI, 0.24 to 0.38).
and toenails Secondary:
azoles Not reported According to a MA of 12 trials comparing azoles to allylamines given QD
or BID for greater than or equal to four weeks, the pooled risk for failure
Vs to cure was 0.88 (95% CI, 0.78 to 0.99) with study results favoring the
allylamines. It is important to note that there was a significance difference
ciclopirox in both the clinical efficacy of the azoles and duration of use as well as the
relative risk estimates reported by English and foreign language papers.
Vs No difference was detected between individual azoles and allylamines.
tolnaftate According to a MA of three trials comparing tolnaftate to placebo, the
pooled risk for failure to cure was 0.46 (95% CI, 0.17 to 1.22). Data
Vs showed that tolnaftate was not as effective as haloprogin or clotrimazole.
undecenoic acid According to a MA of four trials comparing undecenoic acid to placebo or
active control, the pooled risk for failure to cure was 0.28 (95% CI, 0.11 to
Vs 0.74).
tea tree oil In nail trials, ciclopirox was shown to be significantly more effective than
placebo with the pooled risk for failure to cure of 0.14 (95% CI, 0.06 to
Vs 0.32) and more effective than clotrimazole though not significantly, with
the pooled risk for failure to cure of 0.89 (95% CI, 0.72 to 1.10). One trial
placebo showed that both clotrimazole solution and tea tree oil achieved a cure rate
of 10% after six months.
Secondary:
Not reported
Crawford etal.'* [ MA 67 trials Primary: Primary:
(2007) Pooled relative Among the PC trials, the pooled relative risks of failure to cure for skin
Patients with fungal Duration risks of failure to infections were as follows for the topical antifungal agents: allylamines
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Allylamines infections of the varied cure for topical 0.33 (95% CI, 0.24 to 0.44), azoles 0.30 (95% CI, 0.20 to 0.45),
skin and toenails antifungal agents ciclopiroxolamine 0.27 (95% CI, 0.11 to 0.66), tolnaftate 0.19 (95% CI,
Vs 0.08 to 0.44), butenafine 0.33 (95%, CI 0.24 to 0.45), undecenoates 0.29
Secondary: (95% CI, 0.12 to 0.70).
azoles Not reported
In the MA of 11 trials comparing allylamines and azoles, the pooled
Vs relative risks of failure to cure for skin infections was 0.63 (95% CI, 0.42
to 0.94) in favor of allylamines.
ciclopiroxolamine
Secondary:
Vs Not reported
griseofulvin*
Vs
haloprogin*
Vs

*Agent not available in the United States.
Drug regimen abbreviations: BID=twice daily, QAM=every morning, QD=once daily, QHS=at bedtime, QPM=every evening, TID=three times daily

Study abbreviations: AC=active-controlled, CI=confidence interval, Crl=credible interval, DB=double-blind, DLSO=distal and lateral subungual onychomycosis, HIV=human immunodeficiency virus,
ITT=intention-to-treat, LSO=lateral subungual onychomycosis, MA=meta-analysis, MC=multicenter, OL=open-label, OPC=oropharyngeal candidiasis, OR=0dds ratio, OS=observational study,
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PC=placebo-controlled, PG=parallel-group, PP=per protocol, PRO=prospective, RCT=randomized controlled trial, SB=single blinded, SC=single center, SR=systematic review, TCS=total clinical score,
TDSS=total dandruff severity score, TOC=test of cure, XO=crossover
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A search of Medline and PubMed did not reveal data pertinent to this topic.

Stable Therapy

A search of Medline and PubMed did not reveal data pertinent to this topic.

Impact on Physician Visits

A search of Medline and PubMed did not reveal data pertinent to this topic.

Cost

A "relative cost index" is provided below as a comparison of the average cost per prescription for medications
within this American Hospital Formulary Service (AHFS) drug class. To differentiate the average cost per
prescription from one product to another, a specific number of ‘$’ signs from one to five is assigned to each
medication. Assignment of relative cost values is based upon current Alabama Medicaid prescription claims
history and the average cost per prescription as paid at the retail pharmacy level. For branded products with little
or no recent utilization data, the average cost per prescription is calculated by the average wholesale price (AWP)
and the standard daily dosing per product labeling. For generic products with little or no recent utilization data, the
average cost per prescription is calculated by the Alabama Medicaid maximum allowable cost (MAC) and the
standard daily dosage per product labeling. Please note that the relative cost index does not factor in additional

cost offsets available to the Alabama Medicaid program via pharmaceutical manufacturer rebating.

The relative cost index scale for this class is as follows:

Relative Cost Index Scale
$ $0-$30 per Rx
$8 $31-$50 per Rx
888 $51-$100 per Rx
$888 $101-$200 per Rx
$5888 Over $200 per Rx

Rx=prescription

Table 13. Relative Cost of the Skin and Mucous Membrane Antifungals

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services

Generic Name(s) Formulation(s) | Example Brand Name(s) Brand Cost Generic Cost

Single Entity Agents

Butenafine cream Mentax® $3333 N/A

Butoconazole vaginal cream Gynazole-1® $88 N/A

Ciclopirox cream, gel, shampoo, | Ciclodan®*, Loprox®*, $3$-$3$$$ $
solution, suspension

Clotrimazole cream, solution, N/A N/A $
troche

Econazole cream N/A N/A $

Efinaconazole solution Jublia® $33$ N/A

Ketoconazole cream, foam, Extina®* $3-553$$ $
shampoo

Luliconazole cream Luzu®* $3$3% $3$3%

Miconazole vaginal suppository N/A N/A $$

Naftifine cream, gel Naftin®* $5888 5888

Nystatin cream, ointment, N/A N/A $
powder

Oxiconazole cream N/A N/A $333

Sertaconazole cream Ertaczo® $3333 N/A

Sulconazole cream, solution Exelderm®* $55$$ N/A
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Generic Name(s) Formulation(s) Example Brand Name(s) Brand Cost Generic Cost
Tavaborole solution Kerydin®* $5888 55888
Terconazole vaginal cream, N/A N/A $3$

vaginal suppository

Combination Products
Clotrimazole and cream, lotion N/A N/A $
betamethasone
Miconazole, zinc ointment Vusion®* $$$3$ 58888
oxide, and white
petrolatum
Nystatin and cream, ointment N/A N/A $
triamcinolone

*Generic is available in at least one dosage form or strength.
N/A=Not available

Conclusions

The skin and mucous membrane antifungals are approved for the treatment of candidiasis, dermatitis,
onychomycosis, and dermatophyte infections.!"'® Many of the products are available in a generic formulation.

Clotrimazole troches are approved for the treatment oropharyngeal candidiasis. The Infectious Diseases Society of
America guidelines recommend the use of clotrimazole troches or miconazole buccal tablets as initial therapy for
patients with mild oropharyngeal candidiasis and oral nystatin as an alternative treatment. Oral fluconazole is
recommended for patients with moderate to severe disease.??

There are several antifungals available that effectively treat vulvovaginal candidiasis, and no agent or regimen has
been shown to be more effective than another. Patients with uncomplicated vulvovaginal candidiasis can be
treated with vaginal antifungals for one to three days (short-course therapy). Patients with complicated
vulvovaginal candidiasis require a longer duration of therapy with vaginal antifungals (seven to 14 days) or
multiple doses of oral fluconazole. Prolonged maintenance therapy with oral fluconazole is recommended for
recurrent vulvovaginal candidiasis; however, the use of intermittent vaginal antifungals is also acceptable.
Guidelines do not give preference to one vaginal antifungal agent over another for the treatment of vulvovaginal
candidiasis.?*?® Clinical trials have demonstrated similar efficacy among the azole antifungals for the treatment of
vulvovaginal candidiasis; however, the azoles have been shown to be more effective than nystatin,26:40-51

Ciclopirox and ketoconazole are approved for the treatment of seborrheic dermatitis. The Finnish Medical Society
Duodecim guidelines recommend the use of salicylic acid to soften scales. To decrease fungal growth, the scalp
should be treated with topical azole antifungals or corticosteroid solution.?® Treatment with ciclopirox and
ketoconazole significantly improved clinical cure rates compared to placebo.5-%

Miconazole-zinc oxide-white petrolatum is approved for the treatment of diaper dermatitis."'® It is recommended
that the underlying cause of diaper dermatitis be identified and treated. Topical antifungals should be used to treat
diaper dermatitis complicated by Candida albicans. Injured skin should also be protected with a barrier cream or
paste, such as zinc oxide.!'® Studies have demonstrated greater clinical cure rates with miconazole-zinc oxide-
white petrolatum than zinc oxide-white petrolatum.'!"!'2 There were no studies found in the medical literature that
directly compared the miconazole-zinc oxide-white petrolatum combination product with the coadministration of
miconazole and zinc oxide and white petrolatum as separate formulations.

Ciclopirox 8% solution, efinaconazole, and tavaborole are approved for the treatment of onychomycosis.!»’%16
Oral antifungals are more effective than topical agents for the treatment of onychomycosis. Topical monotherapy
is recommended when the matrix area is not involved. Oral monotherapy or the combination of oral and topical
therapy is recommended when at least 50% of the distal nail plate is involved, when the nail matrix area is
involved, or if mycological criteria are known.*® Ciclopirox 8% solution, efinaconazole 10% solution, and
tavaborole 5% solution have been shown to improve clinical and mycological cure rates compared to placebo in
clinical trials.>3-*"%0 Data from a meta-analysis demonstrated that mycological cure rates ranged from 46.7 to
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85.7%, clinical cure rates ranged from 0 to 56.9%, and clinical response rates ranged from 36.7 to 86.0% when
ciclopirox was used in various dosing regimens.>

For the treatment of dermatophyte infections, studies have demonstrated similar efficacy among the various
topical antifungals.’>-80.8486.87.89-93,96-97,105,106 | yj]iconazole, which is approved for the treatment of tinea pedis, tinea
cruris, and tinea corporis, demonstrated higher rates of complete clearance of tinea infections compared to
placebo, with a similar incidence of adverse events, in two clinical trials.”**> A mixed-treatment comparison meta-
analysis of randomized controlled trials that included patients with dermatophytosis (excluding onychomycosis
and tinea capitis) found no significant difference among the antifungals with respect to mycologic cure at the end
of treatment. Butenafine, naftifine, and terbinafine were the most effective therapies for maintaining cured status.
Since the efficacy difference was not very large between antifungal classes, the authors recommended cost-
effectiveness studies to compare the various treatment strategies.'® Clotrimazole-betamethasone was found to be
more effective than monotherapy with clotrimazole or betamethasone.?>%3 There were no studies found in the
medical literature that directly compared the clotrimazole-betamethasone combination product with the
coadministration of clotrimazole and betamethasone as separate formulations.

There is insufficient evidence to support that one brand skin and mucous membrane antifungal is safer or more
efficacious than another. Formulations without a generic alternative should be managed through the medical
justification portion of the prior authorization process.

Therefore, all brand skin and mucous membrane antifungals within the class reviewed are comparable to each
other and to the generic products in the class (if applicable) and offer no significant clinical advantage over other
alternatives in general use.

Recommendations
No brand skin and mucous membrane antifungal is recommended for preferred status. Alabama Medicaid should

accept cost proposals from manufacturers to determine the most cost effective products and possibly designate
one or more preferred brands.
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Overview

The skin and mucous membrane scabicides and pediculicides are approved to treat pediculosis and scabies.!
Pediculosis is a transmissible infection, which is caused by three different kinds of lice depending on the location:
head (Pediculus humanus capitis), body (Pediculus humanus corporis), and pubic region (Phthirus pubis).
Pediculosis is often asymptomatic; however, itching may occur due to hypersensitivity to lice saliva.” Scabies is
also a transmissible skin infection caused by the mite Sarcoptes scabiei. Mites burrow into the skin and lay eggs,
which when hatched will crawl to the skin’s surface and begin to make new burrows. The most common clinical
manifestation of scabies is itching, which is due to a hypersensitivity reaction to the mite or mite excrement.'°

When treating scabies and lice, the goal of therapy is to eradicate the parasite. Crotamiton has scabicidal and
antipruritic actions; however, the exact mechanism of action is unknown.? Lindane is a central nervous system
stimulant, which causes convulsions and death of the arthropod.!? Malathion is an organophosphate agent, which
inhibits cholinesterase activity.* Permethrin disrupts the sodium channel current, which leads to delayed
repolarization and paralysis of the arthropod.!? Spinosad causes neuronal excitation, which leads to paralysis and
death.® Retreatment with permethrin is required after seven to 10 days to eradicate the infestation. The newest
agent in the class, ivermectin, is pediculicidal but not ovicidal, and it is approved as a single application product
only.

The skin and mucous membrane scabicides and pediculicides that are included in this review are listed in Table 1.
This review encompasses all topical dosage forms and strengths. All of the products are available in a generic

formulation. This class was last reviewed in February 2021.

Table 1. Skin and Mucous Membrane Scabicides and Pediculicides Included in this Review

Generic Name(s) Formulation(s) Example Brand Name(s) Current PDL Agent(s)
Crotamiton cream, lotion* Eurax®* crotamiton
Ivermectin lotion Sklice®™ none
Lindane shampoo N/A none'
Malathion lotion Ovide®™* malathion
Permethrin cream N/A permethrin
Spinosad suspension Natroba®* spinosad

*Generic is available in at least one dosage form or strength.
TGeneric lindane requires prior authorization.

#Generic available OTC.
PDL=Preferred Drug List
N/A=Not available

Evidence-Based Medicine and Current Treatment Guidelines

Current treatment guidelines that incorporate the use of the skin and mucous membrane scabicides and
pediculicides are summarized in Table 2.

Table 2. Treatment Guidelines Using the Skin and Mucous Membrane Scabicides and Pediculicides

Clinical Guideline Recommendation(s)
American Academy | Treatment
of Pediatrics: e Treatment should be initiated only if there is diagnosis of active head lice
Clinical Report - infestation. Ideal treatment should be safe, free of toxic chemicals, readily
Head Lice available, simple to apply, effective and inexpensive.

(2022)""1 e Topical agents that are FDA-approved for head lice treatment should be safe to
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use in pregnant or lactating persons. Topical formulations against head lice
have little systemic absorption, and risk of harm to the fetus or breastfeeding
child from topical head lice treatment is expected to be minimal.

Permethrin, a pyrethroid, is the most widely used and studied pediculicide in
the United States.

Permethrin is approved for use for individuals two months and older and is
regarded as the drug of choice for treatment of head lice during pregnancy.
Pyrethrin is often synergized with piperonyl butoxide (RID and generics) to
enhance activity. These products are available OTC in shampoo or mousse
formulations for people 24 months and older.

Ivermectin was approved in a lotion form (Sklice) by the FDA in 2012 for
people six months and older for head lice and was approved for OTC use in
late 2020.

The oral formulation of ivermectin (Stromectol) is FDA-approved for
treatment of head lice in adult patients, although it does not have this
indication in pediatrics. However, it is approved for treatment of other
infections in pediatric patients, so it can be used for the treatment of head lice
in pediatric patients.

Oral ivermectin is only available by prescription and should only be used if
head lice is resistant to all topical FDA-approved treatments.

Malathion has been used for the treatment of head lice in the United States
since 1999 for individuals six years and older. It is available only by
prescription.

When compared with pyrethrins and permethrin, malathion was the most
pediculicidal and ovicidal agent with highest cure rates after one application.
Safety and effectiveness of malathion lotion have not been established in
children younger than six years.

Spinosad (Natroba) has a broad spectrum of activity against insects, including
many species of lice. Spinosad was approved by the FDA for topical use in
people six months and older. It is available by prescription only. It is not
recommended for children younger than six months, because it contains benzyl
alcohol, and systemic absorption may lead to benzyl alcohol toxicity.
Although available and FDA-approved for pediculosis capitis in adults,
lindane is not recommended by the American Academy of Pediatrics (AAP),
the Centers for Disease Control and Prevention (CDC), or the Medical Letter
for use as treatment of head lice because of its neurotoxicity.

All topical pediculicides should be rinsed from the hair over a sink rather than
in the shower or bath to limit skin exposure and with warm rather than hot
water to minimize skin absorption attributable to vasodilation. Hair should not
be shampooed as part of the initial rinse process, and for most products, the
hair should not be washed for 24 to 48 hours after rinsing.

Itching or mild burning of the scalp caused by inflammation of the skin in
response to topical pharmaceutical agents can persist for many days after head
lice are killed and is not a reason for retreatment. Topical corticosteroids or
oral antihistamines may be taken to relieve these signs and symptoms if itching
or burning is very uncomfortable or persistent.

Permethrin, or pyrethrin—piperonyl butoxide are first-line treatments for head
lice. If treatment failure is not attributable to improper use of an OTC
pediculicide, then a full course of topical treatment from a different class of
medication is recommended (e.g. topical ivermectin lotion, spinosad
suspension, malathion lotion).

When head lice are resistant to all topical agents, oral ivermectin may be used
in children weighing more than 15 kg.

Centers for Disease

Genital herpes
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Control and
Prevention:
Sexually
Transmitted
Diseases Treatment
Guidelines

(202 1 )13-1 5

Antiviral chemotherapy offers clinical benefits to most symptomatic patients
and is the mainstay of management.
Systemic antiviral drugs can partially control the signs and symptoms of
herpes episodes when used to treat first clinical and recurrent episodes, or
when used as daily suppressive therapy.
Systemic antiviral drugs do not eradicate latent virus or affect the risk,
frequency, or severity of recurrences after the drug is discontinued.
Randomized clinical trials indicate that acyclovir, famciclovir and valacyclovir
provide clinical benefit for genital herpes.
Valacyclovir is the valine ester of acyclovir and has enhanced absorption after
oral administration. Famciclovir also has high oral bioavailability.
Topical therapy with antiviral drugs provides minimal clinical benefit, and use
is discouraged.
Newly acquired genital herpes can cause prolonged clinical illness with severe
genital ulcerations and neurologic involvement. Even patients with first
episode herpes who have mild clinical manifestations initially can develop
severe or prolonged symptoms. Therefore, all patients with first episodes of
genital herpes should receive antiviral therapy.
Recommended regimens for first episodes of genital herpes:

o acyclovir 400 mg orally three times daily for seven to 10 days

o famciclovir 250 mg orally three times daily for seven to 10 days

o valacyclovir 1,000 mg orally twice daily for seven to 10 days.
Treatment can be extended if healing is incomplete after 10 days of therapy.
Acyclovir 200 mg orally five times daily is also effective but is not
recommended because of frequency of dosing.
Almost all patients with symptomatic first episode genital herpes simplex virus
(HSV)-2 infection subsequently experience recurrent episodes of genital
lesions; recurrences are less frequent after initial genital HSV-1 infection.
Antiviral therapy for recurrent genital herpes can be administered either as
suppressive therapy to reduce the frequency of recurrences or episodically to
ameliorate or shorten the duration of lesions. Suppressive therapy may be
preferred because of the additional advantage of decreasing the risk for genital
HSV-2 transmission to susceptible partners.
Long-term safety and efficacy have been documented among patients
receiving daily acyclovir, valacyclovir, and famciclovir.
Quality of life is improved in many patients with frequent recurrences who
receive suppressive therapy rather than episodic treatment.
Providers should discuss with patients on an annual basis whether they want to
continue suppressive therapy because frequency of genital HSV-2 recurrence
diminishes over time for many persons.
Discordant heterosexual couples in which a partner has a history of genital
HSV-2 infection should be encouraged to consider suppressive antiviral
therapy as part of a strategy for preventing transmission, in addition to
consistent condom use and avoidance of sexual activity during recurrences.
Suppressive antiviral therapy for persons with a history of symptomatic genital
herpes also is likely to reduce transmission when used by those who have
multiple partners.
Recommended regimens for suppressive therapy of genital herpes:

o acyclovir 400 mg orally twice daily

o famciclovir 250 mg orally twice daily

o valacyclovir 500 mg orally once daily

o valacyclovir 1,000 mg orally once daily.
Valacyclovir 500 mg once a day might be less effective than other valacyclovir
or acyclovir dosing regimens for persons who have frequent recurrences (i.e.,
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>10 episodes/year).
Acyclovir, famciclovir and valacyclovir appear equally effective for episodic
treatment of genital herpes, but famciclovir appears somewhat less effective
for suppression of viral shedding. Ease of administration and cost also are
important to consider when deciding on prolonged treatment.
Because of the decreased risk for recurrences and shedding, suppressive
therapy for HSV-1 genital herpes should be reserved for those with frequent
recurrences through shared clinical decision-making between the patient and
the provider.
Episodic treatment of recurrent herpes is most effective if initiation of therapy
within one day of lesion onset or during the prodrome that precedes some
outbreaks. Patients should be provided with a supply of drug or a prescription
for the medication with instructions to initiate treatment immediately when
symptoms begin.
Recommended regimens for episodic treatment of recurrent HSV-2 genital
herpes:

o acyclovir 800 mg orally twice daily for five days

o acyclovir 800 mg orally three times daily for two days

o famciclovir 1,000 mg orally twice daily for one day

o famciclovir 500 mg orally once; followed by 250 mg orally twice

daily for two days

o famciclovir 125 mg orally twice daily for five days

o valacyclovir 500 mg orally twice daily for three days

o valacyclovir 1,000 mg orally once daily for five days.
Acyclovir 400 mg orally three times daily is also effective but is not
recommended because of frequency of dosing.
Intravenous acyclovir should be provided to patients with severe HSV disease
or complications that necessitate hospitalization or central nervous system
complications.
HSV-2 meningitis is characterized clinically by signs of headache,
photophobia, fever, meningismus, and cerebrospinal fluid (CSF) lymphocytic
pleocytosis, accompanied by mildly elevated protein and normal glucose.
Optimal therapies for HSV-2 meningitis have not been well studied; however,
acyclovir 5 to 10 mg/kg body weight IV every 8 hours until clinical
improvement is observed, followed by high-dose oral antiviral therapy
(valacyclovir 1 g 3 times/day) to complete a 10- to 14-day course of total
therapy, is recommended.
Hepeatitis is a rare manifestation of disseminated HSV infection, often reported
among pregnant women who acquire HSV during pregnancy. Among pregnant
women with fever and unexplained severe hepatitis, disseminated HSV
infection should be considered, and empiric IV acyclovir should be initiated
pending confirmation.
Consistent and correct condom use has been reported in multiple studies to
decrease, but not eliminate, the risk for HSV-2 transmission from men to
women. Condoms are less effective for preventing transmission from women
to men.
Randomized clinical trials have demonstrated that PrEP with daily oral
tenofovir disoproxil fumarate/emtricitabine decreases the risk for HSV-2
acquisition by 30% in heterosexual partnerships. Pericoital intravaginal
tenofovir 1% gel also decreases the risk for HSV-2 acquisition among
heterosexual women.
The patients who have genital herpes and their sex partners can benefit from
evaluation and counseling to help them cope with the infection and prevent
sexual and perinatal transmission.
Lesions caused by HSV are common among persons with human
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immunodeficiency virus (HIV) infection and might be severe, painful, and
atypical. HSV shedding is increased among persons with HIV infection.

e Suppressive or episodic therapy with oral antiviral agents is effective in
decreasing the clinical manifestations of HSV infection among persons with
HIV.

e Recommended regimens for daily suppressive therapy of genital herpes in
patients infected with HIV:

o acyclovir 400 to 800 mg orally two to three times daily
o famciclovir 500 mg orally twice daily
o valacyclovir 500 mg orally twice daily

e Recommended regimens for episodic treatment of genital herpes in patients
infected with HIV:

o acyclovir 400 mg orally three times daily for five to 10 days
o famciclovir 500 mg orally twice daily for five to 10 days
o valacyclovir 1,000 mg orally twice daily for five to 10 days

e Iflesions persist or recur in a patient receiving antiviral treatment, acyclovir
resistance should be suspected, and a viral culture obtained for phenotypic
sensitivity testing.

e Foscarnet (40 to 80 mg/kg body weight IV every 8 hours until clinical
resolution is attained) is the treatment of choice for acyclovir-resistant genital
herpes. Intravenous cidofovir 5 mg/kg body weight once weekly might also be
effective.

e Imiquimod 5% applied to the lesion for 8 hours 3 times/week until clinical
resolution is an alternative that has been reported to be effective.

e Acyclovir can be administered orally to pregnant women with first-episode
genital herpes or recurrent herpes and should be administered IV to pregnant
women with severe HSV.

e Suppressive acyclovir treatment starting at 36 weeks’ gestation reduces the
frequency of cesarean delivery among women who have recurrent genital
herpes by diminishing the frequency of recurrences at term. However, such
treatment might not protect against transmission to neonates in all cases.

e Recommended regimen for suppression of recurrent genital herpes among
pregnant women:

o acyclovir 400 mg orally three times daily
o valacyclovir 500 mg orally twice daily

e Treatment recommended starting at 36 weeks’ gestation.

e Infants exposed to HSV during birth should be followed in consultation with a
pediatric infectious disease specialist.

e All newborn infants who have neonatal herpes should be promptly evaluated
and treated with systemic acyclovir. The recommended regimen for infants
treated for known or suspected neonatal herpes is acyclovir 20 mg/kg body
weight IV every 8 hours for 14 days if disease is limited to the skin and
mucous membranes, or for 21 days for disseminated disease and disease
involving the CNS.

Pediculosis pubis (pubic lice infestation)
e Recommended regimens:
o Permethrin 1% cream rinse applied to affected areas and washed off
after 10 minutes.
o Piperonyl butoxide and pyrethrins applied to the affected area and
washed off after 10 minutes.
e  Alternative regimens:
o Malathion 0.5% lotion applied for eight to 12 hours and washed off.
o Ivermectin 250 pg/kg orally and repeated in seven to 14 days.
e Pregnant and lactating women should be treated with either permethrin or

172

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services



Skin and Mucous Membrane Scabicides and Pediculicides
AHFS Class 840412

Clinical Guideline

Recommendation(s)

Scabies
[ )

pyrethrin with piperonyl butoxide.

The first time a person is infested with S. scabiei, sensitization takes weeks to
develop. However, pruritus might occur <24 hours after a subsequent
reinfestation.

Scabies among adults frequently is sexually acquired, although scabies among
children usually is not.

Recommended regimens:

o Permethrin 5% cream applied to all areas of the body from the neck
down and washed off after eight to 14 hours.

o Ivermectin 200 pg/kg orally and repeated in two weeks.

Oral ivermectin has limited ovicidal activity; a second dose is required for
eradication.
Alternative regimens:

o Lindane 1% lotion (1 0z) or cream (30 g) applied in a thin layer to all
areas of the body from the neck down and thoroughly washed off
after eight hours.

Lindane is an alternative regimen because it can cause toxicity; it should be
used only if the patient cannot tolerate the recommended therapies or if these
therapies have failed.

Infants and children aged <10 years should not be treated with lindane.
Topical permethrin and oral and topical ivermectin have similar efficacy for
cure of scabies. Choice of treatment might be based on patient preference for
topical versus oral therapy, drug interactions with ivermectin, and cost.
Infants and young children should be treated with permethrin; the safety of
ivermectin for children weighing <15 kg has not been determined.
Permethrin is the preferred treatment for pregnant women.

Crusted scabies is an aggressive infestation that usually occurs among
immunodeficient, debilitated, or malnourished persons, including persons
receiving systemic or potent topical glucocorticoids, organ transplant
recipients, persons with HIV infection or human T-lymphotropic virus-1
infection, and persons with hematologic malignancies.

Combination treatment for crusted scabies is recommended with a topical
scabicide, either 5% topical permethrin cream (full-body application to be
repeated daily for 7 days then 2 times/week until cure) or 25% topical benzyl
benzoate, and oral ivermectin 200 ug/kg body weight on days 1, 2, 8, 9, and

15. Additional ivermectin treatment on days 22 and 29 might be required for
severe cases.

Bacterial vaginosis

Bacterial vaginosis (BV) is a highly prevalent condition and the most common
cause of vaginal discharge worldwide. However, in a nationally representative
survey, the majority of women with BV were asymptomatic.
Treatment for BV is recommended for women with symptoms.
Established benefits of therapy among nonpregnant women are to relieve
vaginal symptoms and signs of infection and reduce the risk for acquiring C.
trachomatis, N. gonorrhoeae, T. vaginalis, M. genitalium, HIV, HPV, and
HSV-2.
Recommended regimens for bacterial vaginosis include:

o Metronidazole 500 mg orally twice daily for seven days.

o Metronidazole 0.75% gel 5 g intravaginally once daily for five days.

o Clindamycin 2% cream 5 g intravaginally at bedtime for seven days.
Alternative regimens include:

o Tinidazole 2 g orally once daily for two days.
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o Tinidazole 1 g orally once daily for five days.
Clindamycin 300 mg orally twice daily for seven days.

o Clindamycin 100 mg ovules intravaginally once at bedtime for three

days.

o Secnidazole 2 g oral granules in a single dose
Clindamycin ovules use an oleaginous base that might weaken latex or rubber
products (e.g., condoms and diaphragms). Use of such products within 72
hours after treatment with clindamycin ovules is not recommended.
Oral granules should be sprinkled onto unsweetened applesauce, yogurt, or
pudding before ingestion. A glass of water can be taken after administration to
aid in swallowing.
Using a different recommended treatment regimen can be considered for
women who have a recurrence; however, retreatment with the same
recommended regimen is an acceptable approach for treating persistent or
recurrent BV after the first occurrence.
BV treatment is recommended for all symptomatic pregnant women because
symptomatic BV has been associated with adverse pregnancy outcomes,
including premature rupture of membranes, preterm birth, intra-amniotic
infection, and postpartum endometritis.

O

Uncomplicated vulvovaginal candidiasis
e Uncomplicated vulvovaginal candidiasis is defined as sporadic or infrequent
vulvovaginal candidiasis, mild to moderate vulvovaginal candidiasis,
candidiasis likely to be Candida albicans, or candidiasis in non-
immunocompromised women.
e Short-course topical formulations (i.e., single dose and regimens of one to
three days) effectively treat uncomplicated vulvovaginal candidiasis.
e Treatment with azoles results in relief of symptoms and negative cultures in 80
to 90% of patients who complete therapy.
e Recommended regimens include:
Butoconazole 2% cream 5 g single intravaginal application.
Clotrimazole 1% cream 5 g intravaginally daily for seven to 14 days.
Clotrimazole 2% cream 5 g intravaginally daily for three days.
Miconazole 2% cream 5 g intravaginally daily for seven days.
Miconazole 4% cream 5 g intravaginally daily for three days.
Miconazole 100 mg vaginal suppository one suppository daily for
seven days.
Miconazole 200 mg vaginal suppository one suppository for three
days.
Miconazole 1,200 mg vaginal suppository one suppository for one
day.
Tioconazole 6.5% ointment 5 g single intravaginal application.
Terconazole 0.4% cream 5 g intravaginally daily for seven days.
Terconazole 0.8% cream 5 g intravaginally daily for three days.
Terconazole 80 mg vaginal suppository one suppository daily for
three days.
o Fluconazole 150 mg oral tablet in single dose.

O O O O O O

(@)

(@)

O O O O

Complicated vulvovaginal candidiasis
e Complicated vulvovaginal candidiasis is defined as recurrent vulvovaginal
candidiasis, severe vulvovaginal candidiasis, non-albicans candidiasis, or
candidiasis in women with diabetes, immunocompromising conditions,
underlying immunodeficiency, or immunosuppressive therapy.
e  Most episodes of recurrent vulvovaginal candidiasis caused by Candida
albicans respond well to short duration oral or topical azole therapy.
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However, to maintain clinical and mycologic control, some specialists
recommend a longer duration of initial therapy (e.g., seven to 14 days of
topical therapy or a 100, 150, or 200 mg oral dose of fluconazole every third
day for a total of three doses (day one, four, and seven) to attempt mycologic
remission before initiating a maintenance antifungal regimen.

Recommended maintenance regimen is oral fluconazole (i.e., a 100-mg, 150-
mg, or 200-mg dose) weekly for six months. If this regimen is not feasible,
topical treatments used intermittently as a maintenance regimen can be
considered.

Severe vulvovaginal candidiasis

Severe vulvovaginal candidiasis is associated with lower clinical response
rates in patients treated with short courses of topical or oral therapy.
Either seven to 14 days of topical azole or 150 mg of fluconazole in two
sequential doses (second dose 72 hours after initial dose) is recommended.

Non-albicans vulvovaginal candidiasis

The optimal treatment of non-albicans vulvovaginal candidiasis remains
unknown. However, a longer duration of therapy (seven to 14 days) with a
non-fluconazole azole drug (oral or topical) is recommended.

If recurrence occurs, 600 mg of boric acid in a gelatin capsule is
recommended, administered vaginally once daily for three weeks.

Genital warts

Treatment of anogenital warts should be guided by wart size, number, and
anatomic site; patient preference; cost of treatment; convenience; adverse
effects; and provider experience.
There is no definitive evidence to suggest that any of the available treatments
are superior to any other and no single treatment is ideal for all patients or all
warts.
Because of uncertainty regarding the effect of treatment on future transmission
of human papilloma virus and the possibility of spontaneous resolution, an
acceptable alternative for some persons is to forego treatment and wait for
spontaneous resolution.
Factors that might affect response to therapy include the presence of
immunosuppression and compliance with therapy.
In general, warts located on moist surfaces or in intertriginous areas respond
best to topical treatment.
The treatment modality should be changed if a patient has not improved
substantially after a complete course of treatment or if side effects are severe.
Most genital warts respond within three months of therapy.
Recommended regimens for external anogenital warts (patient-applied):

o Podofilox 0.5% solution or gel.

o Imiquimod 3.75% or 5% cream.

o Sinecatechins 15% ointment.
Recommended regimens (provider administered):

o Cryotherapy with liquid nitrogen or cryoprobe.

o Trichloroacetic acid or bichloracetic acid 80 to 90% solution

o Surgical removal
Fewer data are available regarding the efficacy of alternative regimens for
treating anogenital warts, which include podophyllin resin, intralesional
interferon, photodynamic therapy, and topical cidofovir. Shared clinical
decision-making between the patient and provider regarding benefits and risks
of these regimens should be provided.
Podophyllin resin is no longer a recommended regimen because of the number
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of safer regimens available, and severe systemic toxicity has been reported
when podophyllin resin was applied to large areas of friable tissue and was not
washed off within four hours.

Cervical warts
e For women who have exophytic cervical warts, a biopsy evaluation to exclude
high-grade squamous intraepithelial lesion must be performed before treatment
is initiated.
e Management of exophytic cervical warts should include consultation with a
specialist.
e Recommended regimens:
o Cryotherapy with liquid nitrogen.
o Surgical removal
o Trichloroacetic acid or bichloracetic acid 80 to 90% solution

Vaginal warts
e Recommended regimens:
o Cryotherapy with liquid nitrogen.
o Surgical removal
o Trichloroacetic acid or bichloracetic acid 80 to 90% solution

Urethral meatus warts
e Recommended regimens:
o Cryotherapy with liquid nitrogen.
o  Surgical removal

Intra-Anal warts
e Management of intra-anal warts should include consultation with a colorectal
specialist.
e Recommended regimens:
o Cryotherapy with liquid nitrogen.
o Surgical removal.
o Trichloroacetic acid or bichloracetic acid 80 to 90% solution.

Centers for Disease
Control and
Prevention:
Treatment of Head
Lice

(2019)'°

e  Treatment for head lice is recommended for persons diagnosed with an active
infestation. All household members and other close contacts should be checked;
those persons with evidence of an active infestation should be treated.

e Some experts believe prophylactic treatment is prudent for persons who share the
same bed with actively-infested individuals. All infested persons (household
members and close contacts) and their bedmates should be treated at the same time.

e For pediculicides that are only weakly ovicidal or not ovicidal, routine retreatment
is recommended. For those that are more strongly ovicidal, retreatment is
recommended only if live lice are still present several days after treatment. To be
most effective, retreatment should occur after all eggs have hatched but before new
eggs are produced.

o When treating head lice, non-pharmacologic measures can be combined
with recommended medicine; however, such measures generally are not
required to eliminate a head lice infestation.

Over-the-counter medications

e Pyrethrin or permethrin-containing products are approved by the FDA for the
treatment of head lice and are available over-the-counter.

e  Pyrethrins only kill live lice, not unhatched eggs (nits). A second treatment is
recommended nine to ten days after the first treatment to kill newly hatched lice
before they produce new eggs.
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Permethrin is a synthetic pyrethroid similar to naturally occurring pyrethrins.
Permethrin kills live lice but not unhatched eggs. Permethrin may continue to kill
newly hatched lice for several days after treatment. A second treatment often is
necessary on day nine to kill newly hatched lice before they produce new eggs.

Prescription medications

Benzyl alcohol lotion 5% kills live lice but does not kill unhatched lice eggs. A
second treatment is required seven days after the first treatment to kill any newly
hatched lice before they can produce new eggs.

Ivermectin is not ovicidal, but appears to prevent nymphs (newly hatched lice)
from surviving. It is effective when given as a single application on dry hair
without nit combing. Retreatment should not occur before discussions with the
health care provider.

Malathion is pediculicidal and partially ovicidal. A second treatment is
recommended if live lice still are present seven to nine days after treatment.
Spinosad kills live lice and unhatched eggs and as a result, retreatment is usually
not needed and nit combing is not required. Treatment should not be repeated if
live (crawling) lice are seen seven days after the first treatment.

For second-line treatment only: Lindane is an organochloride. The American
Academy of Pediatrics no longer recommends using this agent for the treatment of
lice. Incorrect use of lindane can be neurotoxic; its use should be restricted to
patients for whom prior treatments have failed or who cannot tolerate safer
medications. Lindane should not be used to treat premature infants, persons with
human immunodeficiency virus, a seizure disorder, women who are pregnant or
breast-feeding, persons who have very irritated skin or sores where the lindane will
be applied, infants, children, the elderly, and persons who weigh less than 110 Ibs.
Retreatment with lindane should be avoided.

Centers for Disease
Control and
Prevention:
Treatment of
Scabies

(2018)"

Suggested general guidelines

Scabicides should be applied to all areas of the body from the neck down to the feet
and toes. When treating infants and young children, scabicide lotion or cream also
should be applied to their entire head and neck because scabies can affect their
face, scalp, and neck, as well as the rest of their body. The lotion or cream should
be applied to a clean body and left on for the recommended time before washing it
off. Clean clothing should be worn after treatment.

Medications

Permethrin is the drug of choice for the treatment of scabies and is approved in
persons at least two months of age. Permethrin kills the scabies mite and eggs. Two
(or more) applications may be necessary to eliminate all mites, particularly when
treating crusted (Norwegian) scabies.

Crotamiton is approved for the treatment of scabies in adults. Crotamiton is not
approved for use in children. This agent is frequently associated with treatment
failure.

Sulfur ointment is used to treat scabies in both adults and children, including
infants under two months of age. Reported side effects are primarily skin irritation.
The odor and cosmetic quality may make its use unpleasant.

Lindane is not recommended as a first-line therapy. Overuse, misuse, or
accidentally swallowing lindane can be toxic to the brain and other parts of the
nervous system. Use should be restricted to patients who have failed recommended
therapies or who cannot tolerate recommended treatments. Lindane should not be
used to treat premature infants, persons with a seizure disorder, women who are
pregnant or breast-feeding, persons who have very irritated skin or sores where the
lindane will be applied, infants, children, the elderly, and persons who weigh less
than 110 lbs.

Oral ivermectin may be safe and effective for the treatment of scabies; however,
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ivermectin is not approved for this use. Oral ivermectin has been reported effective
in the treatment of crusted scabies; its use should be considered for patients who
have failed treatment with or who cannot tolerate topical medications for the
treatment of scabies. The dosage of ivermectin is 200 pg/kg orally. Two or more
doses at least seven days apart may be necessary to eliminate a scabies infestation.
The safety of ivermectin in children weighing less than 15 kg and in pregnant
women has not been established.

Centers for Disease
Control and
Prevention:
Treatment of Pubic
Lice

(2019)"8

Medications

A lice-killing lotion containing 1% permethrin or a mousse containing pyrethrins
and piperonyl butoxide can be used to treat pubic lice. These products are available
over-the-counter without a prescription and are safe and effective when used
exactly according to instructions on the package.

Lindane shampoo is a prescription medication that can kill lice and lice eggs.
However, lindane is not recommended as a first-line therapy. Lindane can be toxic
to the brain and other parts of the nervous system; its use should be restricted to
patients who have failed treatment with recommended therapies. Lindane should
not be used to treat premature infants, persons with a seizure disorder, women who
are pregnant or breast-feeding, persons who have very irritated skin or sores where
the lindane will be applied, infants, children, the elderly, and persons who weigh
less than 110 Ibs.

Malathion lotion is a prescription medication that can kill lice and some lice eggs
but has not been approved by the FDA for this indication.

Both topical and oral ivermectin have been used successfully to treat lice; however,
only topical ivermectin lotion currently is approved by the FDA for treatment of
lice. Oral ivermectin is not FDA-approved for treatment of lice.

British Association
of Sexual Health
and Human
Immunodeficiency
Virus:

United Kingdom
National Guideline
on the
Management of
Phthirus pubis
Infestation
(2007)"

General considerations

A number of treatments are available. The recommendation of some agents is
based on successful results when treating head lice; there is no evidence to give an
efficacy rate for public lice.

Lotions are likely to be more effective than shampoos, and should be applied to all
body hair including the beard and moustache if necessary.

A second application after three to seven days is advised.

Recommended regimens

Malathion 0.5%: Apply to dry hair and wash out after at least two, and preferably,
12 hours (overnight).

Permethrin 1% cream rinse: Apply to damp hair and wash out after 10 minutes.
Infestation of eyelashes can be treated with permethrin 1% lotion, keeping the eyes
closed during the 10 minute application.

British Association
of Sexual Health
and Human
Immunodeficiency
Virus:

United Kingdom
National Guideline
on the
Management of
Scabies (2016)*°

Four scabicides have been used for the treatment of scabies: permethrin 5% cream,
malathion aqueous 0.5% liquid, benzyl benzoate 25% emulsion and oral ivermectin
[topical ivermectin is not available in the UK].

Benzyl benzoate is generally no longer recommended as it is not as effective as
Permethrin or Malathion and may cause skin irritation.

Single dose oral ivermectin is less effective than permethrin.

Itching may continue for up to two weeks after successful treatment for scabies, but
treatment failure should be suspected if new burrows appear or if the itching
persists for longer than two to four weeks after the last application of scabicide.
Treat post-scabetic itch with crotamiton 10% cream (two to three times a day) or, if
the scabies mites have definitely been eradicated, with topical hydrocortisone 1%.

Canadian Paediatric
Society:

Position statement
— Scabies

Treatment

e All household contacts, even those without symptoms, must be treated
simultaneously to avoid reinfestation and transmission. The main reason for
treatment of household contacts is that scabies symptoms can take several
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(2015, reaffirmed
2018)*!

weeks to appear, especially in new cases.

Topical lotions are the mainstay of scabies treatment, although oral ivermectin
has been used more recently in special circumstances. First-line treatment
continues to be 5% permethrin cream or lotion, which is applied to the skin
from neck to toes, usually for several hours — often overnight — then washed
off.

Retreatment in seven days improves efficacy. The appearance of new lesions
should be considered as a sign of persistent infection and a signal to retreat.

A second treatment is usually given one week later to eliminate recently
hatched eggs. Benzyl benzoate (28% for adults, and 10% to 12.5% for
children) has high efficacy and a lower cost and is widely used outside of
North America.

Lindane has been withdrawn from the market in many parts of the world
because of neurotoxicity concerns. It is only considered when other therapies
have failed.

Sulphur precipitated in petroleum jelly has been used safely in young children
and pregnant women, although its odor and messy application can compromise
adherence to treatment.

Oral ivermectin has proven effective in managing institutional or community
outbreaks, with rapid reduction of scabies symptoms. It has also been used
very effectively in managing crusted scabies, especially with recurrent disease,
and often in combination with keratolytics (to break down the keratin in the
scales) or with topical 5% permethrin.

Canadian Paediatric
Society:

Practice point on
head lice
infestations — A
clinical update
(2018)*

Treatment

Well-established treatment options for a proven head lice infestation include
topical insecticides and oral agents.

First line therapies: pyrethrin and permethrin

Both pyrethrins and permethrin have minimal percutaneous absorption and
favorable safety profiles

Malathion and crotamiton lotion are also treatment options.

Lindane is no longer considered acceptable therapy for head lice because of the
potential risks for neurotoxicity and bone marrow suppression following
percutaneous absorption

The WHO has recategorized lindane as a probable carcinogen.

Topical ivermectin 0.5% is also an available treatment option and has minimal
side effects (minor eye irritation and mild skin burning).

Treatment with an approved, properly applied, topical head lice insecticide
(two applications 7 to 10 days apart) is recommended when a case of active
infestation is detected.

When there is evidence of treatment failure (detection of live lice), using a full
course of topical treatment from a different class of medication is
recommended.

For children >2 months of age, permethrin and pyrethrins are acceptable
treatments for confirmed cases of head lice.

European Academy
of Dermatology and
Venereology:
European guideline
for the
management of
scabies

(2017)%

Treatment

Topical treatment should be applied to all skin regions including scalp, groin,
navel, external genitalia, finger and toe web spaces and the skin beneath the
ends of the nails at night and left in place for 8 to 12 hours. The skin should be
cool and dry. A second application is recommended after 7 to 14 days.

After applying treatment, patients should change into clean clothing. All the
patient’s close personal contacts should be treated simultaneously to avoid re-
infestation.

Clothing, bedding, towels and other items should be machine washed (at 50°C
or higher), dry-cleaned, or sealed and stored in plastic bag for one week.
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The infestation is considered cleared if one week after the end of treatment
there are no manifestations of active scabies (no active lesions, no nocturnal
pruritus).

Post-treatment itch may persist for up to two to four weeks.

Recommended treatments: permethrin 5% cream applied head to toe and
washed off after 8 to 12 hours. The treatment must be repeated after 7 to 14
days.

Oral ivermectin (taken with food) is also a recommended treatment - 200
micrograms/kg as two doses one week apart.

Third recommended treatment: benzyl benzoate lotion 10 to 25% applied once
daily at night on two consecutive days with re-application at seven days.
Alternative treatment options include: malathion 0.5% lotion, ivermectin 1%
lotion (reported to be as effective as permethrin 5% cream), sulphur 6 to 33%
cream/lotion/ointment, and synergized pyrethrins.

Lindane is no longer recommended due to potential to cause neurotoxicity.
For crusted scabies, recommended treatment is a topical scabicide (permethrin
5% cream or benzyl benzoate lotion 25%) repeated daily for seven days then
2x weekly until cure.

For crusted scabies, the topical scabicide should be used in conjunction with
oral ivermectin 200 micrograms/kg on days one, two and eight.

A follow-up visit two weeks after completion of treatment is recommended for
a test of cure by microscopy examination.

Permethrin is safe in pregnancy lactation and is licensed for use in children
from age two months onwards.

Benzyl benzoate and sulphur are considered safe in pregnancy.

Ivermectin should not be used during pregnancy or in children weighing less
than 15 kg.

European Academy
of Dermatology and
Venereology:
European guideline
for the
management of
pediculosis pubis
(2017)*

Treatment

Topical treatment is applied to all suspected infected regions: genital and anal
areas, thighs, trunk, axillae, moustache and beard areas.

Skin must be cool and dry to minimize percutaneous absorption.

Nits must be removed from hair with comb or tweezers.

Clothing, bedding, towels and other items should be machine washed (at 50°C
or higher) or dry-cleaned or sealed and stored in a plastic bag for three days.
Topical medication must be applied as mentioned in the drug package insert
leaflet or as indicated on the medication box. Insufficient application of the
insecticide or poor compliance is frequent cause for treatment failure.
Resistance to topical and systemic pediculicide treatment has been reported. If
the infestation persists, a different class of pediculicide should be applied.
First-line therapies: permethrin cream 1% or pyrethrins with piperonyl
butoxide.

Second-line therapies: phenothrin 0.2% lotion, malathion 0.5% lotion, or
ivermectin.

Topical ivermectin is an alternative treatment option.

Lindane was withdrawn, should not be applied a second time or used in
pregnant/lactating women or children.

Permethrin is safe in pregnancy.
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Indications

The Food and Drug Administration (FDA)-approved indications for the skin and mucous membrane scabicides and pediculicides are noted in Table 3. While
agents within this therapeutic class may have demonstrated positive activity via in vitro trials, the clinical significance of this activity remains unknown until fully
demonstrated in well-controlled, peer-reviewed in vivo clinical trials. As such, this review and the recommendations provided are based exclusively upon the
results of such clinical trials.

Table 3. FDA-Approved Indications for the Skin and Mucous Membrane Scabicides and Pediculicides'™

Indication | Crotamiton | Ivermectin | Lindane | Malathion | Permethrin | Spinosad

Lice

Treatment of head lice infestation v v i v

Treatment of patients infected with head lice and their ova of
the scalp hair

Treatment of infestations of head lice, crab lice, and their eggs
only in patients who cannot tolerate other approved therapies, v
or have failed treatment with other approved therapies

Scabies

Treatment of infestations of scabies v v

Treatment of infestations of scabies and for symptomatic

treatment of pruritic skin

tLiquid formulation.
§Cream formulation.
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The pharmacokinetic parameters of the skin and mucous membrane scabicides and pediculicides are listed in

Table 4.
Table 4. Pharmacokinetic Parameters of the Skin and Mucous Membrane Scabicides and Pediculicides?
Generic Name(s) BlOﬁV(&(l;l)&)lblllty Protelz,/?)lndlng Met?ol/)o(;hsm EX((::)Z;IOH Half-Life
Crotamiton Not reported Not reported Not reported | Not reported | Not reported
Ivermectin Not reported >99 Liver Renal 6.5 days
Lindane ~10 Not reported Liver Renal 179t021.4
hours

Malathion 8 Not reported Not reported | Not reported | Not reported
Permethrin <2 Not reported Liver Renal Not reported
Spinosad 0 Not reported Not reported | Not reported | Not reported

Drug Interactions

There are no major drug interactions with the scabicides and pediculicides.'® Lindane should be used with caution
with any drug that is known to lower the seizure threshold. These include antipsychotics, antidepressants,
theophylline, cyclosporine, mycophenolate, tacrolimus, penicillins, imipenem, fluoroquinolones, chloroquine,
isoniazid, meperidine, radiographic contrast media, centrally active anticholinesterases and methocarbamol.'?
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Adverse Drug Events

The most common adverse drug events reported with the skin and mucous membrane scabicides and pediculicides are listed in Table 5. The boxed warning for
lindane is listed in Table 6. Malathion is an organophosphate agent. Inadvertent transdermal absorption has occurred from agricultural use. Acute toxicity was
manifested by excessive cholinergic activity (i.e., increased sweating, salivary and gastric secretion, gastrointestinal and uterine motility, and bradycardia).*

Table 5. Adverse Drug Events (%) Reported with the Skin and Mucous Membrane Scabicides and Pediculicides'

Adverse Events | Crotamiton | Ivermectin | Lindane | Malathion | Permethrin |  Spinosad

Central Nervous System

Dizziness - -

Headache - -

Pain - -

Paresthesia - -

Restlessness - -

|||

Seizures - _

Dermatological

Allergic sensitivity reaction v - - - - -

Alopecia - - v _ R <1

Dandruff - <1 - - - -

Dermatitis v <1 v - _ _

Dryness - <1 v _ _ P

Erythema - - - - 1to 10 3

Exfoliation - - - - - <1

Irritation v <1 - v - <3

Mild transient burning/stinging - <1 v 1to 10 <3

Numbness - - - - 1to 10 -

Pruritus v - v - 1to 10 -

Rash v - v - 1to0 10 -

Scalp discomfort - - - - 1to 10 -

Tingling of skin - - - - 1to 10 -

Urticaria - - v - _ _

Warm sensation v - - - - -

Other

Aplastic anemia - - v - -

Chemical burn - - - v - -
Conjunctivitis (if eye contact) - <1 - v

Edema - - - - 1to 10 -

Erythema of eyelid - - - - - 2

Ocular edema - - - - - 2
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Adverse Events Crotamiton Ivermectin Lindane Malathion Permethrin Spinosad

Ocular irritation/hyperemia - <1 - - - -

¥ Percent not specified.
- Event not reported.
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Table 6. Boxed Warning for Lindane!

WARNING

Only use lindane in patients who cannot tolerate or have failed first-line treatment with safer medications for
the treatment of scabies.

Neurologic toxicity: Seizures and deaths have been reported following lindane use with repeat or prolonged
application, but also in rare cases following a single application used according to directions. Exercise caution

neurotoxicity.

seizure disorders.

when using lindane in infants, children, the elderly, and individuals with other skin conditions (e.g., atopic
dermatitis, psoriasis) and in those who weigh less than 110 lbs (50 kg) as they may be at risk of serious

Contraindications: Lindane is contraindicated in premature infants and individuals with known uncontrolled

Proper use: Instruct patients on the proper use of lindane, the amount to apply, how long to leave it on, and
avoiding retreatment. Inform patients that itching occurs after the successful killing of scabies and is not
necessarily an indication for retreatment with lindane.

VII.

Dosing and Administration

The usual dosing regimens for the skin and mucous membrane scabicides and pediculicides are listed in Table 7.

Table 7. Usual Dosing Regimens for the Skin and Mucous Membrane Scabicides and Pediculicides'?

Generic Name(s) Usual Adult Dose Usual Pediatric Dose Availability
Crotamiton Scabies: Scabies: Cream:
Cream, lotion: prior to application, Limited data available: Infants, 10%
patients should bathe or shower; shake | children, and adolescents:
the lotion well before using; Topical: Apply a thin layer onto Lotion:
thereafter, a thin layer of the cream or | skin of entire body from neck to 10%
lotion should be thoroughly massaged | toes; apply once daily for 3 days
into all skin surfaces from the chin followed by a cleansing bath 48
down to the toes including all skin hours after the last application;
folds and creases; crotamiton is left on | treatment may be repeated after 7
the skin and a second application is days if mites appear; not typically
advisable 24 hours later; the patient first-line therapy as other agents
should take a cleansing bath 48 hours | have shown greater efficacy.
after the last application to remove Longer duration of treatment (5
any remaining drug; patients can be days) has also been reported and
retreated after seven days if live mites | was well tolerated
appear or if no clinical improvement is
observed
Ivermectin Head lice: Head lice >6 months of age: Lotion:
Lotion: apply to dry hair in an amount | Lotion: apply to dry hair in an 0.5%
sufficient (up to one tube) to amount sufficient (up to one tube)
thoroughly coat the hair and scalp; to thoroughly coat the hair and
leave lotion in place for 10 minutes scalp; leave lotion in place for 10
and then rinse off with water minutes and then rinse off with
water
Lindane Head lice: Although FDA approved, lindane | Shampoo:
Shampoo: apply shampoo directly to is not recommended as a 1%
dry hair without adding water; work treatment option for head lice in
thoroughly into the hair and allow it to | pediatric patients <50 kg due to
remain in place for four minutes only; | safety concerns and use should be
special attention should be given to avoided if possible. Alternative
the fine hairs along the neck; after agents should be considered.
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Usual Adult Dose

Usual Pediatric Dose

Availability

four minutes, add small quantities of
water to hair until a good lather forms;
immediately rinse all lather away,
towel dry hair and comb with a fine
tooth comb to remove nits; avoid
unnecessary contact of lather with
other body surfaces; do not use hot
water; do not retreat. Amount of
shampoo is based on length and
density of hair; most patients will
require only one ounce. Do not
prescribe more than two ounces for
larger adults.

Head lice:

Shampoo: apply shampoo directly
to dry hair without adding water;
work thoroughly into the hair and
allow it to remain in place for
four minutes only; special
attention should be given to the
fine hairs along the neck; after
four minutes, add small quantities
of water to hair until a good lather
forms; immediately rinse all
lather away, towel dry hair and
comb with fine tooth comb to
remove nits; avoid unnecessary
contact of lather with other body
surfaces; do not use hot water; do
not retreat. Amount of shampoo is
based on length and density of
hair; most patients will require
only one ounce; maximum dose
two ounces.

Malathion Head lice: Headlice in children 2 to 5 years: | Lotion:
Lotion: apply on dry hair in an amount | Limited data available: Note: 0.5%
just sufficient to thoroughly wet the Only use for head lice resistant to
hair and scalp; allow hair to dry permethrin/pyrethrins or
naturally, do not use an electric heat previously failed courses: Lotion:
source, and allow hair to remain Apply sufficient amount to cover
uncovered; after eight to 12 hours, the | and thoroughly moisten dry hair
hair should be shampooed; rinse and and scalp, leave on for 8 to 12
use a fine-toothed (nit) comb to hours (typically overnight
remove dead lice and eggs; if lice are | application); may shampoo upon
still present after seven to nine days, completion; during clinical trials,
repeat with a second application of a maximum dose of ~60 mL (2
lotion fluid ounces) was used

Head lice >6 years of age:

Lotion: apply on dry hair in an
amount just sufficient to
thoroughly wet the hair and scalp;
allow hair to dry naturally, do not
use an electric heat source, and
allow hair to remain uncovered;
after eight to 12 hours, the hair
should be shampooed; rinse and
use a fine-toothed (nit) comb to
remove dead lice and eggs; if lice
are still present after seven to nine
days, repeat with a second
application of lotion

Permethrin Scabies: Scabies >2 months of age: Cream:
Classic scabies: Thoroughly massage | Apply and massage in cream from | 5%

cream (30 g for average adult) from
head to soles of feet; leave on for 8 to
14 hours before removing (shower or
bath); for elderly patients, also apply

head to toe (average adult
requires 30 g); leave on for 8§ to
14 hours before washing off with
water; for infants, also apply on
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Usual Pediatric Dose

Availability

on the hairline, neck, scalp, temple,
and forehead; may repeat if living
mites are observed 14 days after first
treatment; one application is generally
curative.

Crusted scabies: Apply to entire body;
leave on for 8 to 14 hours before
washing off with water. Repeat this
regimen daily for 7 days, and then
twice weekly until symptoms have
resolved. Ivermectin should be given
concomitantly on days 1, 2, 8, 9, and
15 (and potentially on days 22 and 29
for severe cases)

the hairline, neck, scalp, temple,
and forehead; may reapply in 14
days if live mites appear.

Spinosad

Head lice:

Apply a sufficient amount to
adequately cover dry scalp and hair;
rinse off with warm water after 10
minutes; if live lice are seen seven
days after the first treatment, a second
treatment should be applied

Scabies:

Apply a sufficient amount to skin to
completely cover the body from the
neck to the toes (including the soles of
the feet); allow to absorb into the skin
and dry for 10 minutes before getting
dressed; leave on the skin for at least 6
hours before showering or bathing.
For patients with balding scalp, also
apply product to the scalp, hairline,
temples, and forehead.

Head lice >6 months of age:
Apply a sufficient amount to
adequately cover dry scalp and
hair; rinse off with warm water
after 10 minutes; if live lice are
seen seven days after the first
treatment, a second treatment
should be applied

Scabies >4 years of age:

Apply a sufficient amount to skin
to completely cover the body
from the neck to the toes
(including the soles of the feet);
allow to absorb into the skin and
dry for 10 minutes before getting
dressed; leave on the skin for at
least 6 hours before showering or
bathing

Suspension:
0.9%
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Clinical studies evaluating the safety and efficacy of the skin and mucous membrane scabicides and pediculicides are summarized in Table 8.

Table 8. Comparative Clinical Trials with the Skin and Mucous Membrane Scabicides and Pediculicides

Study Design Study Size
Drsl::;(llg;gil:r(llen and and Study End Points Results
Demographics Duration
Head, Body, or Pubic Lice
Barker et al.? RCT, SB N=132 Primary: Primary:
(2010) Louse free rate In the ITT population, 97.6% of patients receiving tea tree oil and lavender
Primary school- 8 or 15 days | assessed one day | oil solution and 97.6% of patients receiving benzyl alcohol were louse-free
Benzyl alcohol 5% | aged children four | (one day after | after the last one day after the last treatment compared to 25.0% of patients receiving
lotion applied to 12 years of age the last treatment pyrethrins and piperonyl butoxide (both, P<0.0001).
three times, at and their siblings treatment)
weekly intervals, with live head lice Secondary: In the PP population, 97.6% of patients receiving tea tree oil and lavender oil
(on day 0, day 7 in their hair or on Louse free rate on | solution and 100% of patients receiving benzyl alcohol were louse-free one
and day 14) their scalp day one (one day | day after the last treatment compared to 33.3% of patients receiving
after the first pyrethrins and piperonyl butoxide (both, P<0.0001).
\& application)
Secondary:
pyrethrins and In the ITT population, 90.3% of patients receiving tea tree oil and lavender
piperonyl butoxide oil solution and 69.4% of patients receiving benzyl alcohol were louse-free
aerosol mousse on day one compared to 43.3% of patients receiving pyrethrins and piperonyl
applied twice (on butoxide (P=0.001 and P=0.0329, respectively). The difference in the louse-
day 0 and day 7) free rates for tea tree oil and lavender oil solution and benzyl alcohol was not
significant (P=0.1009).
Vs
In the PP population, 90.0% of patients receiving tea tree oil and lavender oil
tea tree oil and solution and 72.4% of patients receiving benzyl alcohol were louse-free on
lavender oil day one compared to 57.1% of patients receiving pyrethrins and piperonyl
solution applied butoxide (P=0.0196 and P=0.2986, respectively).
three times, at
weekly intervals, The most commonly reported adverse events with tea tree oil and lavender oil
(on day 0, day 7 solution were stinging, flaky scalp/dry scalp and erythema. The most
and day 14) common adverse event with benzyl alcohol was flaky scalp/dry scalp. In the
pyrethrins/piperonyl butoxide group, flaky scalp/dry scalp and erythema were
Nit combining was reported.
not allowed.
Meinking et al.? AC, PC, RCT, SB N=459 Phase II Trials Phase II Trials
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(2010) (3 Phase II trials) (6 trials) Primary: Primary:
and DB, PC, RCT Treatment success | In the Phase Ila study, the BAL 5%, BAL 10% and RID® treatment groups
Phase II Trials (2 Phase Il trials) | Upto 21 days | seven days after had fewer live lice in comparison with the placebo group (P=0.004). The kill
Benzyl alcohol 2.5 | and EL, OL (1 final treatment rate (ratio of total lice minus live lice /total lice) was >80% in the patients
to 10% lotion trial) who received any of the active treatments and <20% in patients who received
applied on day 0 Secondary: placebo (P<0.001).
and day 7 (BAL) Phase II Trials Not reported
Patients two to 70 No significant differences were observed among the groups at day 15;
Vs years of age with Phase III Trials however, the placebo group was treated with the active treatment at the day
head lice Primary: eight visit. The efficacy outcome one week later showed 70% overall success
placebo or active Treatment success | with BAL 5%, BAL 10%, and RID®, while the vehicle group demonstrated
control (RID®) Phase III Trials 14 days after final | 53% success after one week treatment.
and EL, OL Trial treatment
Phase III Trials Children six In the Phase IIb study, all patients treated achieved 100% treatment success
Benzyl alcohol 5% | months of age and Secondary: one week after treatment regardless of treatment duration.
lotion applied on older with head Treatment failure
day 0 and day 7 lice assessed one day | In the Phase Ilc study, BAL 5% was more effective than BAL 2.5%, although
(BAL) after the second not statistically significant, with treatment success rates of 90.5% and 81%,
treatment respectively (P=0.663).
Vs
ES OL Trial Secondary:
placebo Primary: Not reported
Treatment success
OL ES Trial 14 days after final | Phase III Trials
Benzyl alcohol 5% treatment Primary:
lotion applied on BAL 5% demonstrated greater treatment success 14 days after treatment in all
day 0 and day 7 Secondary: subgroups compared to placebo (P<0.001).
(BAL) Treatment failure

assessed one day
after the second
treatment

Secondary:

In study 1, 3.3% of the BAL 5% ITT group were treatment failures,
compared to 83.6% in the placebo group (P<0.001). In study 2, 14.3% of
BAL 5% ITT patients were treatment failures, compared to 60.7% of patients
treated with vehicle alone (P<0.001).

ES OL Trial
Primary:
An overall 75.0% treatment success was demonstrated with BAL at the end
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of study (14 days after the second treatment).
Secondary:
Treatment success measured one day after the second treatment (day eight)
showed 92.2% success.
Brandenberg et RCT N=573 Primary: Primary:
al.?’ Efficacy Of the 257 patients treated with 1% permethrin cream rinse, 99% were lice
(1986) Patients with head 2 weeks free at 14 days; of the 251 patients treated with 1% lindane shampoo, 85%
lice Secondary: were lice free at 14 days (P<0.001).
Lindane 1% Tolerance
shampoo Secondary:
For both treatments, adverse experiences were infrequent, mild, and usually
Vs difficult to distinguish from the symptoms of head lice infestation.
permethrin 1%
creme rinse
Bowerman et al.?®® | RCT N=1,040 Primary: Primary:
(1987) Efficacy One patient in each of the 296 family groups was designated as the index
Patients with head 2 weeks patient. Among index patients 98% treated with permethrin and 76% treated
Lindane shampoo | lice Secondary: with lindane were louse-free 2 weeks after treatment (P<0.001). Comparable
Adverse effects results were found with non-index patients as well.
Vs
Secondary:
permethrin 1% Mild dermal reactions occurred in 1.2% of permethrin-treated patients and
creme rinse 2.6% of lindane-treated patients. There were no reports of central nervous
system adverse effects or conjunctivitis.
Kalter et al.?® RCT N=53 Primary: Primary:
(1987) Efficacy In the lindane group, 10 (40%) of 25 patients were infested at the final
Men with the 10 days assessment. In the permethrin group, 12 (43%) of 28 patients were infested at
Lindane 1% diagnosis of Secondary: the final assessment. The difference was not statistically significant.
shampoo pediculosis pubis Tolerability
Secondary:
\& Both treatments were well tolerated.
permethrin 1%
creme rinse
Roberts et al.** RCT N=81 Primary: Primary:
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(2000) Efficacy The cure rate was 38% for wet combing and 78% for malathion.
Children three to 2 weeks
Malathion lotion 14 years of age Secondary: Children assigned wet combing were 2.8 times more likely than those
with head lice Not reported assigned to malathion to have lice at the end of treatment (P=0.0006).
Vs
Secondary:
wet combing Not reported
Chosidow et al.>! DB, MC, RCT N=812 Primary: Primary:
(2010) Absence of live In the ITT population, 95.2% of patients receiving ivermectin were lice-free
Patients two years | Up to 29 days | lice on day 15 on day 15, as compared to 85.0% of those receiving malathion (P<0.001).
Malathion 0.5% of age and older
lotion applied on and >15 kg with Secondary: In the PP population, 97.1% of patients in the ivermectin group were lice-free
day 1 and day 8 live lice and Absence of on day 15, as compared to 89.8% of those in the malathion group (P=0.002).
previously failed live head lice on
Vs treatment despite days two and Secondary:
topical application eight and days 22 | On day 15, 39 patients (eight in the ivermectin group and 31 in the malathion
ivermectin 400 of a pyrethroid- and 29 for group) had persistent infestation and entered the extension phase. At day 29,
pg’kg onday 1 and | based or patients who 100% of patients receiving malathion and 96.8% of patients receiving
day 8 malathion entered the ivermectin no longer had head lice.
insecticide two to extension
Patients who still six weeks before stage; treatment A total of 78.3% of the patients preferred tablets, 13.0% preferred lotion, and
had a head lice enrollment preference 8.7% had no preference.
infestation on day
15 received the A total of 1.8% of patients in the ivermectin group and 1.2% of patients in the
alternative malathion group discontinued treatment due to an adverse event.
treatment.
Meinking et al.> RCT, SB N=66 Primary: Primary:
(2004) Efficacy On day eight, live lice were found on eight of the 41 malathion patients
Patients six to 70 15 days (19.5%) and nine of the 22 permethrin patients (40.9%; P=0.08).
Malathion 0.5% years of age with Secondary:
lotion applied for head lice Not reported For patients who required re-treatment on day eight, 88% in the malathion
20 minutes group and 33% in the permethrin group were lice-free on day 15 (P=0.05).
Vs At the end of the study, 98% of malathion-treated patients were lice-free

permethrin 1%
creme rinse

compared to 55% of permethrin-treated patients (P<0.0001).

Secondary:
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applied for 10 Not reported
minutes
Meinking et al.** AC, RCT, SB N=172 Primary: Primary:
(2007) Treatment success | In the ITT population, the treatment success rates were 98% for the 30-
Patients with head 23 days minute malathion gel (P<0.0001), 93% for the 60-minute malathion gel
Malathion 0.5% lice Secondary: (P=0.001), 86% for the 90-minute malathion gel (P=0.01), 97% for malathion
gel for 30, 60 and Retreatment lotion (P=0.0006), and 45% for permethrin.
90 minute requirements and
application period adverse events In the PP population, there were no significant differences in treatment
success rates between the malathion gel groups and the malathion lotion
Vs group.
malathion 0.5% Secondary:
lotion for an eight The proportions of patients requiring retreatment on day eight was greater for
to 12 hour those treated with permethrin than for those treated with malathion gels or
application period malathion lotion.
Vs The incidence of adverse events among the treatment groups was not
significantly different.
permethrin 1%
creme rinse for a
10-minute
application period
Taplin et al.3* DB, PC, RCT N=93 Primary: Primary:
(1986) Efficacy At 14 days after treatment, 97% of patients treated with permethrin were free
Patients with head 2 weeks of lice compared to 6% of placebo-treated patients (P<0.001) and 43% of the
Permethrin 1% lice Secondary: lindane-treated patients.
creme rinse Safety

\A

lindane 1%

Permethrin was 70% ovicidal compared to 14% for placebo (P<0.001) and
45% for lindane.

The differences between lindane and the other groups (permethrin and

shampoo placebo), were not subject to statistical analysis since lindane-treated patients
were not included in the pre-study blinded randomization of treatments.

Vs
Secondary:

placebo No adverse experiences were noted during this study.
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Carson et al.¥ RCT N=58 Primary: Primary:
(1988) Efficacy (cure Seven days after the initial visit, permethrin was determined to be
Patients four years 2 weeks rate) significantly better than pyrethrins with piperonyl butoxide for eradicating the
Permethrin 1% of age and older lice infestation. Of the 27 patients receiving permethrin, 26 were lice free vs
creme rinse with head lice Secondary: 14 of the 31 piperonyl butoxide and pyrethrin-treated patients (P<0.005).
Tolerability
Vs At day 14, there was no statistically significant difference (P>0.01) in the
treatments (27 of 27 permethrin-treated vs 29 of 31 pyrethrins with piperonyl
pyrethrins and butoxide-treated patients were lice free).
piperonyl butoxide
Secondary:
Both treatments were well tolerated, and no subject experienced adverse
reactions.
DiNapoli et al.3¢ RCT N=435 Primary: Primary:
(1988) Efficacy Seven days after the treatment, 98% of the permethrin-treated and 85% of the
Patients with head 2 weeks pyrethrins combined with piperonyl butoxide-treated patients were free of
Permethrin 1% lice Secondary: lice. At 14 days, prior to nit removal, 96% of the permethrin-treated and 62%
creme rinse Adverse effects of the pyrethrins combined with piperonyl butoxide-treated patients were still
lice free.
Vs
Secondary:
pyrethrins and Seventeen (7%) permethrin-treated and 32 (16%) pyrethrins combined with
piperonyl butoxide piperonyl butoxide-treated patients were reported to have adverse
experiences.
Hipolito et al.’’ MC, RCT N=115 Primary: Primary:
(2001) Efficacy At the two-week follow-up visit, successful treatment for groups one, two,
Children two to 1 month and three was 79.5, 83.0, and 95.0%, respectively.
Permethrin 1% 13 years of age Secondary:

creme rinse
Vs

trimethoprim/
sulfamethoxazole

VS

with head lice

Adverse effects

At the four-week follow-up, successful treatment was 72.0, 78.0, and 92.5%
for groups one, two, and three, respectively.

The absolute risk reduction for recurrence comparing group one vs group two
was 6%, group two vs group three was 14%, and group one vs group three
was 20%.

Secondary:
No major adverse complications were seen in any treatment group.

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services




Skin and Mucous Membrane Scabicides and Pediculicides

AHFS Class 840412
Study Design Study Size
Drsllt;(lll);gil:r(llen and and Study End Points Results
Demographics Duration
permethrin 1% There were three trimethoprim/sulfamethoxazole-related rashes. Of the 115
creme rinse 1% patients, eight had minor adverse reactions to the treatment.
plus trimethoprim/
sulfamethoxazole
Stough et al.®® 2 AC, MC, PG, N=1,038 Primary: Primary:
(2009) RCT, SB Efficacy (cure Treatment with spinosad without nit combing resulted in a significantly
14 days rate) greater proportion of lice-free patients 14 days after treatment compared to
Spinosad 0.9% Patients six (up to 21 days permethrin with nit combining (P<0.001 for both trials). Results were similar
topical suspension | months of age and for patients Secondary: when data from all of the patients (primary and nonprimary) were analyzed
without nit older with head who received | Proportion of regardless of how many treatments were received.
combing lice a second patients requiring
course of one or two Both treatments were well tolerated, and no severe adverse events were
Vs treatment) treatments reported. The most common adverse events were eye and scalp irritation.
Overall, spinosad-treated patients had fewer adverse events; however, only
permethrin 1% application site erythema was significantly more frequent with permethrin-
topical solution treated patients (P=0.007).
with nit combing
Secondary:
Vs Overall, the majority of spinosad-treated patients (with or without nit
combining) required only one treatment application for complete eradication
spinosad 0.9% of lice, whereas the majority of permethrin-treated patients required two
topical suspension treatments. In trial one, 94.2 and 68.1% of spinosad without nit combining-
with nit combing and permethrin with nit combing-treated patients required only one treatment
(P value not reported). The corresponding numbers in trial two were 93.1 and
62.4%, respectively (P value not reported).
After two treatments, 55.7 and 64.3% of spinosad without nit combing-
treated patients were lice-free in both trials, compared to 33.3 and 27.1% of
permethrin with nit combing-treated patients (P values not reported).
Pariser et al.>° 2 DB, MC, PC, N=765 Primary: Primary:
(2012) RCT Number of Significantly more patients treated with ivermectin were free of live lice at
15 days index patients the first post-application observation on day two and at the subsequent

Ivermectin lotion
0.5%

VS

Patients six
months of age and
older with head
lice who agreed
not to use any

who were louse-
free by day two
and remained
louse-free through
days eight and 15

observations through day 15 (P<0.001 for all). The combined ITT analysis
showed that significantly more patients in the ivermectin group were lice-free
on day two (94.9 vs 31.3%), day eight (85.2 vs 20.8%) and day 15 (73.8 vs
17.6%) compared to the vehicle group (P<0.001 for each day).
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vehicle other louse (ITT population) Secondary:
treatment, comb Results were consistent when cure rates in the extended ITT populations were
out nits, or cut or Secondary: analyzed (95.5 vs 35.3% at day two, 88.6 vs 26.2% at day eight and 78.7 vs
chemically treat Number of 22.2% at day 15; P<0.001 for all comparisons).
hair index patients
plus all enrolled Pruritus, excoriation and erythema were the most common adverse events,
household occurring in >1% in the vehicle group and <1% in the ivermectin group.
members who There was one severe adverse event (pain in an extremity with vehicle) and
were louse-free no serious adverse events. All other adverse events were mild to moderate.
by day two and The frequency and severity of adverse events were similar in the two study
remained louse- groups and across age groups. Ocular irritation was noted in seven patients in
free through days | the ivermectin group and five in the vehicle-control group on day two.
eight and 15
(extended ITT
population) and
safety
Nofal et al.* AC,RCT N=80 Primary: Primary:
(2010) Presence of live At day eight (after a single dose) there was a trend towards a higher cure rate
Children with 29 days lice and any side in the malathion group compared to the ivermectin group, however, the
Malathion lotion head lice who effects at day difference was not statistically significant (87.5 vs 77.5%; P>0.05).
0.5% were attending an eight, 15 and 29
outpatient clinic The cure rate increased in both treatment groups after nonresponders were
Vs Secondary: given a second dose (day 15), but the difference remained nonsignificant
Not reported (95.0 vs 92.5% for malathion and ivermectin, respectively; P>0.05).
oral ivermectin in
a single oral dose By day 29, cure rates remained similar between the malathion and ivermectin
of 200 pg/kg treatment groups (80 vs 75%, respectively; P>0.05).
Secondary:
Not reported
Scabies
Goldust et al.*! SB, RCT N=340 Primary: Primary:
(2014) Efficacy At the two week follow-up, the treatment was effective in 110 (64.7%)
Patients with 4 weeks patients in the ivermectin group and 70 patients (41.2%) in the crotamiton
Crotamiton 10% scabies aged two Secondary: group (P=0.72). The treatment was repeated for the 160 patients (90 male, 70
cream applied years and older Not reported female; 60 in the ivermectin group and 100 in the crotamiton group) who still

twice daily for five

had infestation.
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consecutive days
for about six hours At the second follow-up, at four weeks, 30 of the 70 patients in the
ivermectin group still had severe itching and skin lesions, compared with 60
Vs of the 100 patients in the crotamiton group. Thus, the overall cure rate was
140 of 170 patients (82.3%) in the ivermectin group and 110 of 170 (64.7%)
ivermectin 1% in the crotamiton group (P=0.043).
applied topically to
the affected skin Secondary:
the entire night; Not reported
the dose was 400
ng/kg, repeated
once the following
week
Haustein et al.*? OL N=194 Primary: Primary:
(1989) Efficacy Cure rates were 92% for lindane, 100% for permethrin and 100% for benzyl
Patients with 3 weeks benzoate. Lindane was less effective than the other treatments (P<0.025).
Lindane 1% and scabies Secondary:
0.3% Side effects Secondary:
Benzyl benzoate had more immediate (22%) and late (42%) adverse effects.
Vs
permethrin 5 and
2.5%
Vs
benzyl benzoate 20
and 10%
Schultz et al.* MC, RCT N=467 Primary: Primary:
(1990) Clinical cure Complete resolution occurred in 91% of patients treated with permethrin
Patients with 28 days (P=0.18) and in 86% of patients treated with lindane (P=0.30).

Lindane 1% lotion
Vs

permethrin 5%
cream

scabies

Secondary:
Pruritus and
adverse events

Secondary:

Pruritus was reported in 13.9 and 24.8% of patients treated with permethrin
and lindane at the end of the study period, respectively (95% CI, 0.37 to
0.86).
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The most frequent adverse effects were new or increased pruritus and mild,
transient burning or stinging.
Zargari et al.* DB, RCT N=99 Primary: Primary:
(2006) Efficacy and At the two-week post-treatment follow-up, permethrin was effective in 84.6%
Patients older than 4 weeks pruritus; adverse of treated patients compared to 48.9% of lindane-treated patients (P<0.05).
Lindane 1% cream | 5 years of age events
with scabies At the four-week post-treatment follow-up, one patient in the permethrin
Vs Secondary: group who showed no response at the first follow-up and was subsequently
Not reported treated with lindane still had severe itching. In contrast, all 15 patients not
permethrin 5% responding to lindane who were then treated with permethrin showed
cream improvement in itching and skin lesions.
The better response to permethrin was partially related to its properties in
reducing pruritus.
Only three patients (two in permethrin group and one in lindane group)
experienced irritation after application of the drug, but none had allergic
reactions.
Secondary:
Not reported
Taplin et al.* RCT N=23 Primary: Primary:
(1986) Efficacy Only 13% of patients treated with 1% lindane lotion were free of scabies two
Patients with 1 month weeks after a single treatment and 65% of patients were cured at one month.
Lindane 1% lotion | scabies Secondary:
Not reported Forty-eight percent of patients treated with permethrin cream were cured in
Vs two weeks and 91% were cured at one month (P<0.025).
permethrin 5% Secondary:
cream Not reported
Rezaee et al.* DB, RCT N=120 Primary: Primary:
(2015) Efficacy At two weeks post-treatment, treatment was effective in 80% of patients in
Patients with 4 weeks the permethrin group and 46.6% of patients in the lindane group (P=0.002).
Lindane 1% lotion | scabies aged two Secondary:
years and older Not reported The 44 patients who had not improved at two weeks were crossed to the other

\A

group. At four weeks, two patients in the permethrin group who were
subsequently treated with lindane still had severe itching. All 32 patients not
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permethrin 5% responding to lindane who were then treated with permethrin showed
cream improvement in itching and skin lesions.
Secondary:
Not reported
Amer et al.¥’ RCT N=150 Primary: Primary:
(1992) Clinical cure After four weeks of observation, the cure rates for the three treatment arms
Patients with 28 days were as follows: permethrin 98%, crotamiton 88%, and lindane 84%.
Lindane 1% microscopically Secondary:
confirmed Adverse effects Secondary:
Vs detection of mites No reported systemic, neurologic or local irritations, or adverse effects to the
from at least one medications used in the trial.
permethrin 5% body site with no
significant
Vs impetiginization
crotamiton 10%
Chouela et al.*® DB, PG, PRO, N=53 Primary: Primary:
(1999) RCT Clinical healing At day 15, 74% of patients in the group receiving ivermectin showed healing
1 month of their scabies (95% CI, 48.8 to 90.8) compared to 54% of patients in the
Lindane 1% Patients with Secondary: group treated with lindane (95% CI, 32.8 to 74.4).
solution scabies Adverse effects
At 29 days, both treatments resulted in equivalent therapeutic efficacy.
Vs Ninety-five percent were healed with ivermectin (95% CI, 74.0 to 99.9) and
96% were healed with lindane (95% CI, 78.9 to 99.9%).
ivermectin 150-
200 ng/kg Secondary:
Adverse effects from the treatments were few, mild and transient.
Madan et al.* RCT N=200 Primary: Primary:
(2001) Efficacy After a period of four weeks, 82.60% of the patients in the ivermectin group
Patients with 1 month showed marked improvement; only 44.44% of the patients in the lindane
Lindane 1% lotion | scabies Secondary: group showed a similar response.

\A)

ivermectin 200
pg/kg

Adverse effects

Secondary:
One severe headache from ivermectin was noted.
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Taplin et al.* DB, RCT N=47 Primary: Primary:
(1990) Clinical cure After 14 days, 30% of the children were cured with permethrin 5% cream
Treatment of 28 days compared to 13% of children treated with crotamiton (P=0.001).
Permethrin 5% scabies in children Secondary:
cream two months to Pruritus After 28 days, 89% of children treated with permethrin 5% cream compared
five years of age to 60% of children treated with crotamiton were cured (P=0.002)
Vs
After 14 days, 47 and 79% of patients in the permethrin group and crotamiton
crotamiton 10% group were experiencing pruritus, respectively. After 28 days, 11 and 24% of
cream patients in the permethrin group and crotamiton group were experiencing
pruritus, respectively.
In the permethrin group, 27% of patients (<12 months of age) were not
completely cured at 28 days. In the corresponding age group treated with
crotamiton, 56% of patients were treatment failures. In children age one to
five years the failure rates were 6% for permethrin and 32% for crotamiton.
Five patients who were treated with permethrin but were not completely
cured were dramatically improved compared to their baseline evaluations. At
the end of 28 days they had a 73% reduction in the number of active lesions.
In contrast, 10 of the 19 treatment failures in the crotamiton group became
clinically worse after therapy, and the remaining nine were only marginally
improved.
Rao et al.”! RCT N=160 Primary: Primary:
(2019) Efficacy Treatment was effective in 81.3% patients being treated with 5% permethrin
Patients 13 to 65 4 weeks and 53.8% in 10% crotamiton group. Comparison of treatment showed
Permethrin 5% years of age with Secondary: superiority of 5% permethrin over 10% crotamiton (P=0.001).
cream scabies (diagnosis Not reported
made by scraping Secondary:
Vs the burrows to Not reported
extract mite,
crotamiton 10% larvae or eggs and
cream to see them under
light
microscope)
Usha et al.>? RCT N=85 Primary: Primary:
(2000) Efficacy A single dose of ivermectin provided a cure rate of 70%, which increased to
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Patients with 2 months 95% with two doses at a two-week interval.
Permethrin 5% scabies and their Secondary:
cream family contacts Not reported A single application of permethrin was effective in 97.8% of patients. One
older than five patient responded to two applications at a two-week interval. Permethrin-
Vs years of age treated patients recovered earlier.
ivermectin 200 Secondary:
ng/kg Not reported
Goldust et al.>3 AC,RCT N=242 Primary: Primary:
(2012) Efficacy (cure Two weeks following treatment, a similar proportion of patients treated with
Patients aged two 4 weeks rate) permethrin cream or oral ivermectin experienced a cure (92.5 vs 85.9%;
Permethrin cream | to 84 years of age P=0.42).
5% with a diagnosis Secondary:
of scabies and Not reported Twenty six patients who had not improved were crossed over to the other
Vs family contacts treatment group. When crossed over, seven patients in the permethrin 5%
group who experienced treatment failure continued to have severe itching
ivermectin in a when treated with ivermectin. In contrast, all 17 patients not responding to
single oral dose of ivermectin who were then treated with permethrin showed improvement in
200 pg/kg body itching and skin lesions.
weight
Secondary:
Not reported
Chhaiya et al.>* AC, OL, PG, RCT N=315 Primary: Primary:
(2012) Efficacy (cure Significantly fewer patients treated with oral ivermectin compared to
Patients five to 80 4 weeks rate) ivermectin lotion or permethrin cream were cured at one week (30.0 vs 69.3
Permethrin cream | years of age with and 74.8%, respectively; P<0.05) and two weeks (63 vs 100 and 99%,
5% clinically- Secondary: respectively; P<0.05). There was no statistically significant difference in cure
diagnosed scabies Complete relief of | rates between the three treatments by three or four weeks following treatment
Vs and presence of pruritus (P>0.05 for both).
typical scabei
ivermectin in a lesions like Secondary:
single oral dose of | papules, nodules Patients treated with ivermectin lotion and permethrin cream experienced
200 pg/kg body or vesicles at significantly higher pruritus cure rates compared to oral ivermectin at two
weight classical sites (P<0.05) and three weeks (P<0.05). By week four, 95, 99 and 98% of patients
treated with oral ivermectin, ivermectin lotion and permethrin cream,
Vs respectively, were cured of pruritus (P>0.05).
200
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ivermectin lotion
1%
Seiler et al.” Pooled analysis of N=120 Primary: Primary:
(2021) two MC, DB, VC, | ineachstudy | Percentage of Spinosad at 0.9% is not equivalent to vehicle in the percentage of index
RCT index subjects subjects achieving complete cure on day 28 (78.1% vs 39.6%, respectively;
Spinosad 0.9% 28 days with complete P<0.0001).
suspension Index subjects cure on day 28
(the youngest Secondary:
Vs member in a Secondary: Spinosad 0.9% showed greater efficacy relative to vehicle based on the
household [4 Efficacy with percentages of index subjects with clinical cure (79.6% vs 41.2%,
vehicle years of age or clinical cure, respectively; P<0.001). Spinosad 0.9% showed greater efficacy relative to
older]) who had microscopic cure | vehicle based on the percentages of index subjects with microscopic cures

(85.9% vs 52.6%, respectively; P<0.001). Index subjects in the 0.9%
spinosad group relative to the vehicle group were also less likely to develop
new lesions (P<0.001); spinosad at 0.9% was favored over vehicle in the
mean change from baseline in total lesion counts (P=0.001).

Study abbreviations: AC=active-controlled, CI=confidence interval, DB=double-blind, DD=double-dummy, ES=extension study, ITT=intent-to-treat, MC=multicenter, OL=open-label, PC=placebo
controlled, PG=parallel-group, PP=per-protocol, PRO=prospective, RCT=randomized controlled trial, SB=single-blind, VC=vehicle controlled
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Additional Evidence

Dose Simplification
A search of Medline and PubMed did not reveal data pertinent to this topic.

Stable Therapy
A search of Medline and PubMed did not reveal data pertinent to this topic.

Impact on Physician Visits
A search of Medline and PubMed did not reveal data pertinent to this topic.

Cost

A "relative cost index" is provided below as a comparison of the average cost per prescription for medications
within this American Hospital Formulary Service (AHFS) drug class. To differentiate the average cost per
prescription from one product to another, a specific number of ‘$’ signs from one to five is assigned to each
medication. Assignment of relative cost values is based upon current Alabama Medicaid prescription claims
history and the average cost per prescription as paid at the retail pharmacy level. For branded products with little
or no recent utilization data, the average cost per prescription is calculated by the average wholesale price (AWP)
and the standard daily dosing per product labeling. For generic products with little or no recent utilization data, the
average cost per prescription is calculated by the Alabama Medicaid maximum allowable cost (MAC) and the
standard daily dosage per product labeling. Please note that the relative cost index does not factor in additional
cost offsets available to the Alabama Medicaid program via pharmaceutical manufacturer rebating.

The relative cost index scale for this class is as follows:

Relative Cost Index Scale
$ $0-$30 per Rx
$$ $31-$50 per Rx
$38 $51-$100 per Rx
$888 $101-$200 per Rx
$5888 Over $200 per Rx

Rx=prescription.

Table 9. Relative Cost of the Skin and Mucous Membrane Scabicides and Pediculicides

Generic Name(s) Formulation(s) Example Brand Name(s) | Brand Cost | Generic Cost
Crotamiton cream, lotion* Eurax®* $$35$ $$3$$%
Ivermectin lotion Sklice™# $$$$$ $$$$
Lindane shampoo N/A N/A $883
Malathion lotion Ovide®* $3888 $888
Permethrin cream N/A N/A $
Spinosad suspension Natroba®* $3888 $853$

*Generic is available in at least one dosage form or strength.
#Generic available OTC.
N/A=Not available

Conclusions

The skin and mucous membrane scabicides and pediculicides are approved to treat pediculosis and scabies.!® All
of the products are available in a generic formulation.

Permethrin products are recommended as first-line therapy for treatment of scabies and lice, despite increasing
resistance in the United States.!"!%1636 The topical insecticides exert their pediculicidal and scabicidal effects
through their neurotoxic actions on lice. Ivermectin and spinosad are two newer agents approved for the treatment
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of head lice.>® Spinosad is not extensively metabolized, and therefore it is still present, and able to exert its effect,
when the lice eggs hatch and the nervous system develops. This may prevent the need for a second administration
if no live lice are observed several days following the initial application.’ Ivermectin has been approved for one-
time use.® Lindane is no longer recommended by the American Academy of Pediatrics for use as treatment of
pediculosis capitis.'"'? Lindane is reserved as an alternative therapy by the Centers for Disease Control (CDC):
Lindane should not be used to treat premature infants, persons with human immunodeficiency virus, a seizure
disorder, women who are pregnant or breast-feeding, persons who have very irritated skin or sores where the
lindane will be applied, infants, children, the elderly, and persons who weigh less than 110 pounds.'® It carries a
Boxed Warning describing risk of neurotoxicity associated with its use. Other available agents offer alternative
options should a resistant case occur, or if a patient fails first-line product.!!12:16:56

Overall, the comparative success rates of topical pediculicides have been shown to be approximately 57 to 99%
with permethrin, 45 to 95% with piperonyl butoxide and pyrethrins, 60 to 88% with lindane, and 78% with
malathion. The newer agents, which include benzyl alcohol, ivermectin, and spinosad, have shown cure rates of
75%., 71 to 75% and 93 to 94%, respectively, although there is limited published literature confirming these
results.®*® Permethrin and oral ivermectin are recommended as first-line therapy for the treatment of scabies in
the guidelines by the CDC.!”* Spinosad was recently FDA-approved in 2021 for the topical treatment of scabies
in adults and children four years of age and older. This agent’s efficacy and safety has yet to be compared to the
other available therapies for the indication of scabies. Crotamiton also has a role as an antipruritic for those with
this condition.'® All patients treated for scabies should expect the rash and itching to continue for approximately
two weeks after treatment.’” The CDC recommends permethrin, piperonyl butoxide and pyrethrins for pediculosis
pubis. Malathion and oral ivermectin are recommended as alternative regimens.'3

Therefore, all brand skin and mucous membrane scabicides and pediculicides within the class reviewed are
comparable to each other and to the generic products in the class (if applicable) and offer no significant clinical
advantage over other alternatives in general use. Lindane possesses an extensive adverse effect profile compared
to the other brands and generics in the class (if applicable).

Recommendations
No brand skin and mucous membrane scabicide or pediculicide is recommended for preferred status. Alabama
Medicaid should accept cost proposals from manufacturers to determine the most cost-effective products and

possibly designate one or more preferred brands.

Lindane should not be placed in preferred status regardless of cost.
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Skin and Mucous Membrane Local Anti-infectives, Miscellaneous
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Alabama Medicaid Agency
Pharmacy and Therapeutics Committee Meeting

Pharmacotherapy Review of Skin and Mucous Membrane Local Anti-infectives, Miscellaneous

AHFS Class 840492
February 8, 2023

Overview

The skin and mucous membrane miscellaneous local anti-infectives are approved for the treatment of antiseptic
cleansing and prevention/treatment of burn wounds.!"> Burn patients are predisposed to infections due to a loss of
the protective barrier function of the skin, which leads to the entry of microorganisms. Streptococci and
Staphylococci are the main organisms involved in burn wound infections; however, the incidence of Pseudomonas
and fungal infections are increasing due to the use of broad-spectrum antibiotics.%’ Topical antimicrobial therapy
remains one of the most important components of wound care in hospitalized burn patients. The goal of
prophylactic topical antimicrobial therapy is to control microbial colonization and prevent infections. Mafenide,
silver nitrate, and silver sulfadiazine are used for the prevention and treatment of burn wound infections and all
three have a broad spectrum of activity. Mafenide is a sulfonamide, which exerts bacteriostatic action by
preventing bacterial folic acid synthesis.>> Silver nitrate inhibits the growth of bacteria, which is due to the
precipitation of bacterial proteins by liberated silver ions. It also coagulates cellular proteins to form an eschar,
which is why it has been used for the destruction of exuberant granulations. Silver sulfadiazine is formed by
combining sulfadiazine with silver nitrate, which exhibits both bactericidal and bacteriostatic actions.'?

The skin and mucous membrane miscellaneous local anti-infectives that are included in this review are listed in
Table 1. This review encompasses all topical dosage forms and strengths. Products indicated solely for the
treatment of acne and/or rosacea are not covered by Alabama Medicaid. Therefore, these products are not
included in this review. All products are available in a generic formulation. This class was last reviewed in
February 2021.

Table 1. Skin and Mucous Membrane Local Anti-infectives, Miscellaneous Included in this Review

Generic Name(s) Formulation(s) Example Brand Name(s) Current PDL Agent(s)
Mafenide cream, packet Sulfamylon®* mafenide
Silver nitrate solution N/A silver nitrate
Silver sulfadiazine cream Silvadene®*, SSD®* silver sulfadiazine

*Generic is available in at least one dosage form or strength.
N/A=Not available
PDL=Preferred Drug List

Evidence-Based Medicine and Current Treatment Guidelines

Current treatment guidelines that incorporate the use of the skin and mucous membrane miscellaneous local anti-
infectives are summarized in Table 2.

Table 2. Treatment Guidelines Using the Skin and Mucous Membrane Local Anti-infectives, Miscellaneous

Clinical Guideline Recommendation(s)
Centers for Disease | o  Alcohol-based products are more effective for standard handwashing or hand
Control and antisepsis than soap or antimicrobial soaps.
Prevention: e  Alcohol-based hand rubs are more effective at reducing bacteria on hands, cause
Guideline for Hand less irritation, require less time, and more accessible compared to soap and water.
Hygiene in Health- | ¢  No recommendation can be made regarding the routine use of non-alcohol-based
Care Settings hand rubs for hand hygiene in health-care settings.
(2002)° e Studies of hexachlorophene as a hygienic hand wash and surgical scrub
demonstrated only modest efficacy after a single hand wash.
e Hexachlorophene has residual activity for several hours after use and gradually
reduces bacterial counts on hands after multiple uses (i.c., it has a cumulative
effect).
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Clinical Guideline

Recommendation(s)

With repeated use of 3% hexachlorophene preparations, the drug is absorbed
through the skin.

Because hexachlorophene is absorbed into the blood after repeated use, it is seldom
used as a surgical scrub.

Current guidelines recommend against the routine bathing of neonates with
hexachlorophene because of its potential neurotoxic effects.

Hexachlorophene is classified by the Food and Drug Administration Tentative
Final Monograph as not generally recognized as safe and effective for use as an
antiseptic hand wash.

Hexachlorophene should not be used to bathe patients with burns or extensive areas
of susceptible, sensitive skin.

New Zealand
Guidelines Group:
Management of
Burns and Scalds
in Primary Care
(2007)°

First aid - initial coverings

Management of superficial and mid dermal burns or scalds

Following cooling, polyvinyl chloride film may be used as a temporary cover prior
to hospital assessment.

Topical creams should not be applied as they may interfere with subsequent
assessment.

Preventing infection:

o Products with antimicrobial action (such as silver sulfadiazine cream)
should be used on all burns for the first 72 hours after burn injury. If
infection is suspected, longer-term use of silver sulfadiazine may be
indicated.

o Burn wounds with signs of mild cellulitis can be treated with topical silver
sulfadiazine and/or oral antibiotics.

Wound healing:

o Use dressings that encourage re-epithelialization by moist wound healing.

o The prolonged use of silver sulfadiazine cream (more than seven days)
may delay healing and should be avoided in non-infected burns.

o Following initial silver sulfadiazine cream or antimicrobial dressing, a
technique that promotes moist wound healing (such as a hydrocolloid
dressing) is recommended.
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III. Indications

The Food and Drug Administration (FDA)-approved indications for the skin and mucous membrane miscellaneous local anti-infectives are noted in Table 3. While
agents within this therapeutic class may have demonstrated positive activity via in vitro trials, the clinical significance of this activity remains unknown until fully
demonstrated in well-controlled, peer-reviewed in vivo clinical trials. As such, this review and the recommendations provided are based exclusively upon the
results of such clinical trials.

Table 3. FDA-Approved Indications for the Skin and Mucous Membrane Local Anti-infectives, Miscellaneous'-
Indication | Mafenide | Silver Nitrate | Silver Sulfadiazine

Wound Care

Adjunct for the prevention and treatment of wound sepsis in patients with
second- and third-degree burns

Adjunctive therapy of patients with second- and third-degree burns v
Adjunctive topical antimicrobial agent to control bacterial infection when used
under moist dressing over meshed autografts on excised burn wounds
Treatment of indolent wounds, perianal and intergluteal dermatitis, fissures,
cutaneous warts and lesions

Reduction of exuberant granulations v
TCream formulation.
iSolution formulation.

vi
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Pharmacokinetics

The pharmacokinetic parameters of the skin and mucous membrane miscellaneous local anti-infectives are listed
in Table 4.

Table 4. Pharmacokinetic Parameters of the Skin and Mucous Membrane Local Anti-infectives,
Miscellaneous?

Generic Name(s) Bioavailability | Protein Binding | Metabolism Excretion Half-Life
(%) (%) (%) (%) (hours)
Mafenide 80 Not reported Not reported Renal Not reported
Silver nitrate Minimal Not reported Not reported | Not reported | Not reported
Silver sulfadiazine Not reported Not reported Not reported Renal (60) 10

Drug Interactions

Due to limited systemic absorption with the skin and mucous membrane miscellaneous local anti-infectives, no
major drug interactions have been reported.'?
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VI

Adverse Drug Events

The most common adverse drug events reported with the skin and mucous membrane miscellaneous local anti-infectives are listed in Table 5.

Table 5. Adverse Drug Events (%) Reported with the Skin and Mucous Membrane Local Anti-infectives, Miscellaneous'-

Skin and Mucous Membrane Local Anti-infectives, Miscellaneous

AHFS Class 840492

Adverse Events

Mafenide | Silver Nitrate |

Silver Sulfadiazine

Dermatologic

Burning

Dermatitis

<

Discoloration of skin

1
<

Dryness

Edema

Erythema

| <<
1

Erythema multiforme

Excoriation

Facial edema

Hives

Irritation

Maceration

| K[| | <1
1

Photosensitivity

Pruritus

Rash

Sensitivity reaction

Urticaria

|| <<
1

Endocrine and Metabolic

Hyperchloremia

Hyponatremia

Metabolic acidosis

Hematologic

Agranulocytosis

Aplastic anemia

Bleeding

Bone marrow suppression

Eosinophilia

Hemolytic anemia

Leukopenia

Methemoglobinemia

Porphyria

211
Prepared by University of Massachusetts Medical School Clinical Pharmacy Services




Skin and Mucous Membrane Local Anti-infectives, Miscellaneous

AHFS Class 840492
Adverse Events Mafenide Silver Nitrate | Silver Sulfadiazine

Respiratory

Dyspnea v - -
Hyperventilation v - -
Tachypnea v - -

Other

Allergic reactions - - v
Hepatitis - - v
Hypersensitivity v R i
Interstitial nephritis - - v

¥ Percent not specified.
- Event not reported or incidence <1%.
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Dosing and Administration

The usual dosing regimens for the skin and mucous membrane miscellaneous local anti-infectives are listed in

Table 6.

Table 6. Usual Dosing Regimens for the Skin and Mucous Membrane Local Anti-infectives,

Miscellaneous'>

wounds:
Cream: apply to the affected
area one to two times daily

wounds:
Cream: apply to the affected
area one to two times daily

Generic Name(s) Usual Adult Dose Usual Pediatric Dose Availability

Mafenide Adjunctive therapy for burn Adjunctive therapy for burn Cream:
wounds: wounds: 8.5%
Cream: apply to the affected Cream: apply to the affected
area one to two times daily area one to two times daily Packet:

50g

Packet: Wet burn dressing Packet: Wet burn dressing
with mafenide solution using | with mafenide solution using
an irrigation syringe and/or an irrigation syringe and/or
irrigation tubing until leaking | irrigation tubing until leaking
is noticeable. The gauze is noticeable. The gauze
dressing should be kept wet. dressing should be kept wet.

Silver nitrate Adjunctive therapy for burn Adjunctive therapy for burn Solution:
wounds: wounds: 0.5%
Solution: apply a cotton Solution: apply a cotton
applicator dipped in solution | applicator dipped in solution
on the affected area one to on the affected area one to
three times a week for two to | three times a week for two to
three weeks three weeks

Silver sulfadiazine Adjunctive therapy for burn Adjunctive therapy for burn Cream:

1%
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VIII. Effectiveness
Clinical studies evaluating the safety and efficacy of the skin and mucous membrane miscellaneous local anti-infectives are summarized in Table 7.

Table 7. Comparative Clinical Trials with the Skin and Mucous Membrane Local Anti-infectives, Miscellaneous

. Study Size
Study an d Study Design 'and and gtudy End Points Results
Drug Regimen Demographics q
Duration
Burn Wound Care
Heinle et al.!? RETRO N=74 Primary: Primary:
(2001) First time The mafenide group exhibited a higher percentage of first-time successful
Patients with 6 years successful wound wound closures compared to the control group (P=0.039).
Mafenide 5% necrotizing fasciitis closure, mean
solution admitted to the burn debridements, There was no significant difference in the mean number of debridements
administered until | unit after mean wound performed in each patient between the mafenide (3.7) and the control
autograft undergoing closure procedures, | groups (5.4).
vascularization debridement and mortality rate
was observed grafting There was no significant difference in the mean number of wound closure
Secondary: procedures performed between the two groups.
Vs Not reported
There was no significant difference in the mortality between the two
historical control groups (P=0.158).
treated with
similar protocol Secondary:
but without Not reported
mafenide
Kucan et al.!'! PRO N=669 Primary: Primary:
(1993) Burn wound Eighteen percent of the patients receiving mafenide 5% topical solution
Patients with burn 7 years biopsy, infection, had at least one positive burn wound biopsy.

Mafenide 5%
topical solution

wounds requiring
topical antibacterial
therapy

sepsis, adverse
effects

Secondary:
Not reported

Forty-two patients exhibited systemic signs of sepsis.

Use of mafenide 5% topical solution was not associated with acid-base
disturbances.

Discontinuation of therapy because of the patient’s pain was necessary in
less than 1% of patients.

Secondary:
Not reported
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] Study Size
Study an d Study Design 'and and Study End Points Results
Drug Regimen Demographics q
Duration
MacMillan et al.'?> | OL N=52 Primary: Primary:
(1967) Bacterial flora of Of 13 patients treated with mafenide, two died of pneumonia (15%). One
Patients with Variable the burn wounds patient in this group developed Pseudomonas septicemia, but recovered.

Mafenide acetate second-and third- duration and complications

10% applied once
daily with
replenishment as
needed

VS

silver nitrate 0.5%
dressings changed
twice daily and
saturated every
two hours

VS

gentamicin
ointment applied
as an occlusive
dressing and
changed every two
to three days

VS

control group
treated with
occlusive dressings
and no topical
drugs

Patients also
received systemic
antibiotic and

degree burn wounds
requiring topical
antibacterial therapy

Secondary:
Not reported

Of 18 patients treated with silver nitrate, two (11%) died, both of whom
developed Pseudomonas septicemia.

Of 10 patients treated with gentamicin, none died, but two developed
septicemia, one due to Pseudomonas and one due to Aerobacter and
Klebsiella.

In a control group of 11 patients treated with occlusive dressings and no
topical drugs, four (36%) died, three from Pseudomonas aeruginosa
septicemia and one from Paracolobactrum aerogenoides septicemia.

It was documented that 100% of the patients with no topical drug
treatment had wound colonization with Paracolobactrum aerogenoides,
whereas 25% receiving mafenide, 42% of those receiving silver nitrate,
and 75% receiving gentamicin, respectively, demonstrated this species.

Mafenide was found to be at least as effective in containing burn wound
sepsis as silver nitrate and gentamicin.

Secondary:
Not reported
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. Study Size
Study an d Study Design 'and and Study End Points Results
Drug Regimen Demographics q
Duration
gamma globulin
therapy.
Pegg et al.’3 OL N=645 Primary: Primary:
(1979) Wound infection There were 78 patients with clinical wound infections.
Patients >12 years 9 years of and complications
Mafenide of age with burn follow-up Patients treated with silver sulfadiazine had significantly fewer positive
injuries requiring Secondary: cultures than the control group (No growth [P<0.001], Pseudomonas
Vs admission Not reported [P<0.01], Staphylococcus [P<0.01], Proteus [P<0.01], Klebsiella
[P<0.01], Escherichia coli [P<0.01], Candia albicans [P<0.01]).
silver sulfadiazine
Patients treated with mafenide has significantly fewer positive cultures
Vs than the control group (Streptococcus [P<0.01], Proteus [P<0.025],
Klebsiella [P<0.01], Escherichia coli [P<0.01], Candia albicans [P<0.01]).
control
Silver sulfadiazine was more effective than mafenide in reducing the
clinical infection rate of Pseudomonas and Staphylococcus.
Both treatment groups were comparable in reducing Escherichia coli and
Candida albicans; however, pneumonias were increased in the treatment
groups.
There was no difference in the number of patients requiring grafting
between the groups.
There was no difference in the average days in the hospital between the
groups.
Mortality was reduced in the silver sulfadiazine group compared to control
(P<0.01).
Secondary:
Not reported
Livingston etal.'* | RCT N=52 Primary: Primary:
(1990) Prevention of Graft loss of 10% or more occurred in 33% of patients.
Patients admitted to Variable autogenous skin-
Silver nitrate 0.5% | the adult burn unit follow-up graft loss due to Graft loss of 10% or more occurred in 12% of patients with small burns

with thermal injury

infection

(<20% total body surface area).
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] Study Size
Study an d Study Design 'and and gtudy End Points Results
Drug Regimen Demographics q
Duration
Vs who required skin
grafting Secondary: Graft loss of 10% or more occurred in 67% of patients with large burns

neomycin (1 g/L) Not reported (>40% total body surface area). There was no difference in the incidence

and bacitracin of graft loss between the treatments.

(50,000 units/L)

(NB) In patients with 20 to 40% total body surface area burns, the use of either
antimicrobial (silver nitrate or neomycin/bacitracin) resulted in a 7% graft

Vs loss rate compared to a 67% graft loss rate in the ringers lactate group
(P<0.05). The rate of graft loss in the silver nitrate group was significantly

ringers lactate lower than in the ringers lactate group (P=0.02). There was no difference
in the rate of graft loss between the neomycin/bacitracin and ringers
lactate treatment groups (P=0.10)
Infection in the area of graft loss was caused by antibiotic-resistant
organisms or yeast in 50% of the ringers lactate group and the entire
neomycin plus bacitracin group. No graft infections were caused by
resistant organisms or yeast in the silver nitrate group.
Secondary:
Not reported

Khorasani et al.'3 DB, RCT N=30 Primary: Primary;

(2009) Time to wound The mean times for healing were 18.73 days for SSD cream and 15.90

Patients with second 21 days healing and days for aloe cream (P<0.0001). The sites treated with aloe healed ~3 days

Silver sulfadiazine
1% cream applied

twice daily
Vs

aloe vera cream

applied twice daily

Each patient had
one burn treated
with silver

sulfadiazine and
one burn treated

degree burns at two
sites on different
parts of the body
and <40% total burn
surface are burns

average wound
size

Secondary:
Not reported

sooner than the sites treated with silver sulfadiazine in all the patients.

There was a significant difference in the average wound size among the
treatment groups 10, 13, and 16 days after treatment, which favored aloe
cream (P<0.01).

Secondary:
Not reported
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. Study Size
Study an d Study Design 'and and Study End Points Results
Drug Regimen Demographics q
Duration
with aloe cream.
Muangman et al.'® | RCT N=70 Primary: Primary:

(2010)

Silver sulfadiazine
1% applied daily

\A

Aquacel® Ag
(Hydrofiber®
dressing and 1.2%
ionic silver)

Patients with
superficial second-
degree burns
covering <15% total
body surface area

Up to 21 days

Time to wound
healing

Secondary:
Pain during
dressing changes

Time-to-wound closure was significantly shorter in the Aquacel® Ag
group compared to the silver sulfadiazine group (10.0 vs 13.7 days,
respectively; P<0.02).

Secondary:

The average pain scores in the Aquacel® Ag group were significantly
lower than in the silver sulfadiazine group on days one, three and seven
(4.1,2.1,and 0.9 vs 6.1, 5.2, and 3.3, respectively; P<0.02).

applied every three

days

Barret et al.'” AC,RCT N=20 Primary: Primary:

(2000) Pain relief, length Patients treated with Biobrane® had a significantly shorter length of stay,
Patients <17 years 3 days of stay, wound wound healing time, and decreased requirement of pain medications

Silver sulfadiazine | of age with second- healing time, pain compared to patients in the silver sulfadiazine group (P<0.05).

1% applied twice degree noninfected and anxiolytic

daily burns admitted medication use While patients in the Biobrane® treatment group experienced significant
within 24 hours of pain relief compared to baseline (P<0.001), patients treated with silver

Vs the burn, with total Secondary: sulfadiazine maintained constant high pain scores during their hospital
body surface area Not reported stay.

Biobrane® burned 2 to 29%

(bilaminar No differences between groups were noted in terms of anxiolytic

temporary skin medication use, infection rate, or autographing needs.

substitute) applied

twice daily Secondary:

Not reported

Glat et al.'8 RCT N=24 Primary: Primary:

(2009) Time to full No significant difference was found between the treatment groups in the
Patients two months | Up to 21 days | reepithelialization, | time to re-epithelialization (P=0.949).

Silver sulfadiazine
1% cream applied
every two to three
days

to 18 years of age
with superficial or
mid-dermal burns
covering <40% of

pain during
dressing changes,
number of dressing
changes, and

Pain ratings were significantly less in the SilvaSorb® group compared to
the silver sulfadiazine group (2.33 vs 5.33; P<0.0001). More patients in
the SilvaSorb group (50%) experienced less pain (in the range one to four)
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] Study Size
Study an d Study Design 'and and Study End Points Results
Drug Regimen Demographics q
Duration
total body surface patient satisfaction | compared to the silver sulfadiazine group (17%).
Vs area
Secondary: There was no significant difference in the number of dressing changes
SilvaSorb® gel Not reported among the treatment groups (P=0.449).
applied every two
to three days Patients receiving silver sulfadiazine had lower satisfaction scores
compared to patients in the SilvaSorb® group (P=0.004).
Secondary:
Not reported
Muangman et al.'® | RCT N=68 Primary: Primary:

(2009)

Patients >17 years

Up to 21 days

Pain relief and
time of wound

Patients treated with Urgotul SSD® had significantly lower pain scores
(P=0.02), follow-up times (P=0.03) and time of burn wound closure

Silver