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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).

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 Benzodiazepines and barbiturates with the exception of those specified by the Alabama Medicaid
Agency
e Agents used to promote smoking cessation, unless authorized for pregnant females or plan first recipients
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.)
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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 in 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:

Maximum Unit Limitations
Early Refill

Brand Limit Switchover
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-9 code(s)
may be used. Use of ICD-9 codes provides specificity and legibility and will usually expedite review.

Prior Treatment Trials: Prior authorization requires that two (2) prescribed generic 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 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 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, 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 provided
through a government or state sponsored drug assistance program for uninsured patients may be counted toward the
stable therapy requirement. 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.
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External Criteria

Anti-infective Agents

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

Prior Treatment Trials
e The patient must also have failed two treatment trials of no less than three-days each, with at least
two prescribed and preferred anti-infectives, either generic, OTC, or brand, for the above
diagnosis within the past 30 days or have a documented allergy or contraindication to all
preferred agents for the diagnosis submitted.

e For Olysio® and Victrelis®, in lieu of prior usage requirements, approval may be obtained for
adjunctive therapy to hepatitis C treatment with peginterferon alfa and ribavirin in patients >18
years of age with genotype 1 chronic hepatitis C and a documented Sovaldi® contraindication.

e For Sovaldi®, please see Form 415 for specific information.

Stable Therapy
e Patients on anti-infective therapy while institutionalized once discharged or transferred to another

setting or patients having a 60 day consecutive stable therapy may continue on that therapy with
supportive medical justification or documentation.

Medical Justification
e Medical justification may include peer-reviewed literature, medical record documentation, or
other information specifically requested. Approval may also be given, with medical justification,
if the medication requested is indicated for first line therapy when there are no other indicated
preferred agents available or if indicated by susceptibility testing or evidence of resistance to all
preferred agents.

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

Electronic Prior Authorization (EPA)
e Not Applicable

Verbal PA Requests
e PA requests that meet prior usage requirement for approval may be accepted verbally.
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AGENDA

ALABAMA MEDICAID AGENCY
PHARMACY AND THERAPEUTICS (P&T) COMMITTEE

November 12, 2014
9:00 a.m. —12:00 noon

L. Opening remarks. .......c.ooiuiiiii i e Chair
2. Approval of August 13, 2014 P&T Committee Meeting minutes....................... Chair
3. Pharmacy program update............ccooiiiiiiiiiiiiii e Alabama Medicaid
4. Oral presentations by manufacturers/manufacturers’ representatives

(prior to each respective class review)
5. Pharmacotherapy class re-reviews.............cccceeieiininnnnn. University of Massachusetts

Clinical Pharmacy Services
Allylamines — AHFS 081404
Azoles — AHFS 081408
Echinocandins — AHFS 081416
Polyenes — AHFS 081428
Pyrimidines — AHFS 081432
Antifungals, Miscellaneous — AHFS 081492
Antituberculosis Agents — AHFS 081604
Antimycobacterials, Miscellaneous — AHFS 081692
Adamantanes — AHFS 081804
Interferons — AHFS 081820
Neuraminidase Inhibitors — AHFS 081828
Nucleosides and Nucleotide — AHFS 081832
HCV Antivirals — AHFS 081840
Antivirals, Miscellaneous — AHFS 081892
Amebicides — AHFS 083004
Antimalarials — AHFS 083008
Antiprotozoals, Miscellaneous — AHFS 083092
e Urinary anti-infectives — AHFS 083600
6. Results of voting announced. ............c.oviiiiiiiiiiiii e
7. Upcoming meeting dates
e February 11, 2015
e May 20, 2015
e August 12,2015
e November 18, 2015
8. Adjourn
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Allylamines
AHFS Class 081404

Alabama Medicaid Agency
Pharmacy and Therapeutics Committee Meeting
Pharmacotherapy Review of Allylamines
AHFS Class 081404
November 12, 2014

Overview

Serious fungal infections are relatively rare, but in recent years they have taken on greater importance in clinical
practice because of an increased number of opportunistic fungal infections in immunocompromised patients.
Contributing factors have been the advent of human immunodeficiency virus and the more frequent use of
immunosuppressive drugs as part of other therapies. For instance, those receiving immunosuppressive drug
regimens for the management of organ transplantation or autoimmune inflammatory conditions, or those
undergoing chemotherapy for hematologic malignancies, are potential hosts for systemic fungal invasion.' Fungal
infections can also be brought on by antibiotic use, particularly with broad-spectrum antibiotics which kill
organisms that inhibit fungal growth, or with the use of antibiotics for long-term prophylaxis.'

The systemic antifungals are categorized into six different American Hospital Formulary Service (AHFS) classes,
including allylamines, azoles, echinocandins, polyenes, pyrimidines, and miscellaneous agents. The agents which
make up these classes differ in their structure, pharmacokinetics, spectrum of activity, and Food and Drug
Administration-approved indications.

Terbinafine is the only allylamine currently available, and it is approved for the treatment of onychomycosis and
tinea capitis.”® It inhibits biosynthesis of ergosterol via inhibition of squalene epoxidase enzyme. This results in
fungal cell death, which is primarily due to increased membrane permeability.

The allylamines that are included in this review are listed in Table 1. This review encompasses all systemic
dosage forms and strengths. The topical antifungals were previously reviewed with the skin and mucous
membrane agents (AHFS 840408) and are not included in this review. Terbinafine (tablet formulation) is
available in a generic formulation. This class was last reviewed in May 2012.

Table 1. Allylamines Included in this Review
Generic Name(s) Formulation(s) Example Brand Name(s) | Current PDL Agent(s)

Terbinafine granules, tablet Lamisil"* terbinafine
*Generic is available in at least one dosage form or strength.
PDL=Preferred Drug List

The allylamines have been shown to be active against the strains of microorganisms indicated in Table 2. This
activity has been demonstrated in clinical infections and is represented by the Food and Drug Administration
(FDA)-approved indications for the allylamines that are noted in Table 4. These agents may also have been found
to show activity to other microorganisms in vitro; however, the clinical significance of this is unknown since their
safety and efficacy in treating clinical infections due to these microorganisms have not been established in
adequate and well-controlled trials. Although empiric anti-infective therapy may be initiated before culture and
susceptibility test results are known, once results become available, appropriate therapy should be selected.

Table 2. Microorganisms Susceptible to the Allylamines®®

Organism Terbinafine
Trichophyton mentagrophytes v
Trichophyton rubrum v
6
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Allylamines
AHFS Class 081404

Il1. Evidence-Based Medicine and Current Treatment Guidelines

Current treatment guidelines that incorporate the use of the allylamines are summarized in Table 3.

Table 3. Treatment Guidelines Using the Allylamines

Clinical Guideline

Recommendation(s)

European Academy of
Dermatology and Venereology:
Onychomyecosis Treatment
Guidelines

(2005)’

Prior to initiating treatment, it is important that the diagnosis be
confirmed and the etiological agent identified.

Topical monotherapy is indicated when the matrix area is not involved.
Topical treatment is also suitable for patients who are reluctant to take
oral medications or have swallowing difficulties. The only case in
which it is not recommended is if nail penetration may be suboptimal.
Oral antifungal drugs are generally considered to be more effective
than topical treatments. However, they are accompanied by a higher
risk of systemic adverse effects and drug interactions.

Oral monotherapy (terbinafine, itraconazole, or fluconazole) or
combined oral and topical (nail lacquer) is recommended when 1) at
least 50% of the distal nail plate is involved; 2) the nail matrix area is
involved; 3) mycological criteria such as the causative agent or agents
are known and oral agents can target specific fungi; 4) topical drugs
are not indicated when topical drug transport is suboptimal; and 5) oral
or combined therapy is also recommended in cases of nail matrix area
involvement.

Combination therapy with systemic and topical treatments may be
considered when a large portion of the nail plate is affected (>50%),
when the nail matrix is involved, and in cases of treatment failure.
Griseofulvin is associated with the poorest mycological cure rate
(<30%) and is rarely used. Terbinafine is associated with the highest
mycological cure rate (77 to 100%).

British Association of
Dermatologists: Guidelines for
the Treatment of
Onychomycosis

(2003)®

Both topical and oral agents are available for the treatment of fungal
nail infection. The primary aim of treatment is to eradicate the
organism as demonstrated by microscopy and culture.

Systemic therapy is almost always more successful than topical
treatment, which should only be used in superficial white
onychomycosis, possibly very early distal and lateral subungual
onychomycosis, or when systemic therapy is contraindicated.

Both terbinafine and itraconazole have been shown to be more
effective than griseofulvin in dermatophyte onychomycosis and the
optimal choice of treatment lies between terbinafine and itraconazole.
Terbinafine is more effective than itraconazole for dermatophyte
infection of the nails and should be first-line treatment. Itraconazole
may be considered a second-line treatment.

Expected cure rates vary and range from 80 to 90% for fingernail
infections and 70 to 80% for toenail infections.

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 those of griseofulvin in children with tinea capitis due
to Trichophyton species, while requiring much shorter duration of
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Allylamines
AHFS Class 081404

Clinical Guideline

Recommendation(s)

treatment. The decision between griseofulvin and newer antifungal
agents for children with Trichophyton species can be based on the
balance between duration of treatment and compliance.

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/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

(2000)*°

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

Oral antifungal therapy is generally needed. Topical treatment alone is
not recommended for the management of tinea capitis.

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

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

0 Increase the dose or duration of the original drug (both
griseofulvin and terbinafine have been used successfully and
safely at higher doses or for longer courses to clear resistant
infections)

0 Change to an alternative antifungal (e.g., switch from
griseofulvin to terbinafine or itraconazole).

Symptom-free carriers with light growth/low spore count on culture
may be treated with twice weekly selenium or povidone shampoo.

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.

Indications

The Food and Drug Administration (FDA)-approved indications for the allylamines are noted in Table 4. 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 4. FDA-Approved Indications for the Allylamines®®

Indication Terbinafine Tablets Terbinafine Granules
Treatment of onychomycosis of the toenail or v
fingernail due to dermatophytes (tinea unguium)
Treatment of tinea capitis v
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Pharmacokinetics

The pharmacokinetic parameters of the allylamines are listed in Table 5.

Table 5. Pharmacokinetic Parameters of the Allylamines®®

Allylamines
AHFS Class 081404

Generic Name(s)

Bioavailability
(%)

Protein Binding
(%)

Metabolism
(%)

Excretion Half-Life
(%) (hours)

Terbinafine

40

99

Hepatic

Renal (70 to 80) 221026
Bile (20)

Drug Interactions

Significant drug interactions with the allylamines are listed in Table 6.

Table 6. Significant Drug Interactions with the Allylamines®

Generic Name(s)

Significance Level

Interaction

Mechanism

Terbinafine

2

Serotonin reuptake
blockers

Plasma concentrations and
pharmacologic effects of
serotonin reuptake blockers may
be increased when co-
administered with terbinafine.
The potential for adverse effects
due to serotonin reuptake
blockers may be increased.
Inhibition of CYP2D6-mediated
metabolism of serotonin
reuptake blockers by terbinafine
is suspected.

Terbinafine

Tricyclic
antidepressants

Terbinafine may increase
pharmacologic effects and
plasma concentrations of
tricyclic antidepressants. Toxic
signs may occur. Inhibition of
cytochrome P450 2D6
isoenzymes by terbinafine may
decrease the metabolic
elimination of tricyclic
antidepressants.

Terbinafine

Cyclosporine

Terbinafine may decrease
cyclosporine concentrations by
increasing cyclosporine
metabolism.

Significance level 1 = major severity; significance level 2 = moderate severity

9
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VI.

Adverse Drug Events

Allylamines
AHFS Class 081404

The most common adverse drug events reported with the allylamines are listed in Table 7.

Table 7. Adverse Drug Events (%) Reported with the Allylamines®®

Adverse Events

Terbinafine Granules

Terbinafine Tablets

Central Nervous System

Fatigue

Fever

v
v

Headache

Malaise

A RNIENTE S

<

Dermatological

Alopecia

Exanthematous pustulosis

Photosensitivity reaction

Pruritus

Psoriasiform eruption

Psoriasis exacerbation

Rash

Stevens-Johnson syndrome

Toxic epidermal necrolysis

Urticaria

R SR YL IR SR YR YR YRS

— || C[|L|K[W|K[K|K

Gastrointestinal

Abdominal pain

Diarrhea

Dyspepsia

Flatulence

Nausea

Taste disturbance

Taste loss

[ WR(W|N |V

Toothache

Vomiting

D~ K[| |1 |Ww(g
N

<

Hematological

Agranulocytosis

Anemia

Neutropenia

Pancytopenia

Thrombocytopenia

/<[]«

/<[]

Hepatic

Hepatic failure

<

<

Hepatic injury

<

Liver enzyme abnormalities

Musculoskeletal

Arthralgia

Myalgia

<

Rhabdomyolysis

Respiratory

Cough

(o)}

Nasal congestion

[\

Nasopharyngitis

—_—
S

Pharyngolaryngeal pain

[\

Rhinorrhea

\S]

Upper respiratory tract infection

()]

Other

Allergic reactions

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services
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Allylamines
AHFS Class 081404

Adverse Events

Terbinafine Granules

Terbinafine Tablets

Angioedema v v

Creatine phosphokinase increased v v

Influenza-like illness 2 v

Lupus erythematosus exacerbation v v

Ocular lens and retina changes v -

Pancreatitis v v

Serum sickness-like reaction v v

Smell disturbance v v

Smell loss v v

Vasculitis v v

Visual disturbance v 1

¥ Percent not specified
- Event not reported
VII.  Dosing and Administration
The usual dosing regimens for the allylamines are listed in Table 8.
Table 8. Usual Dosing Regimens for the Allylamines®®
Generic Name(s) Usual Adult Dose Usual Pediatric Dose Availability

Terbinafine Treatment of onychomycosis Treatment of tinea capitis in | Granules:
of the fingernail due to children >4 years of age: 125 mg
dermatophytes (tinea Granules: <25 kg, 125 mg 187.5 mg
unguium): once daily for six weeks; 25
Tablet: 250 mg once daily for | to 35 kg, 187.5 mg once Tablet:
six weeks daily for six weeks; >35 kg, | 250 mg

Treatment of onychomycosis
of the toenail due to
dermatophytes (tinea
unguium):

Tablet: 250 mg once daily for
12 weeks

Treatment of tinea capitis
Granules: <25 kg, 125 mg
once daily for six weeks; 25 to
35 kg, 187.5 mg once daily for
six weeks; >35 kg, 250 mg
once daily for six weeks

250 mg once daily for six
weeks

11
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VIII.

Effectiveness

Allylamines
AHFS Class 081404

Clinical studies evaluating the safety and efficacy of the allylamines are summarized in Table 9.

Table 9. Comparative Clinical Trials with the Allylamines

Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
Onychomycosis
Haneke et al." DB, MC, RCT N=180 Primary: Primary:
(1995) Clinical response Mycological cure rates increased in both groups during active treatment
Patients 18 years of 1 year (outgrowth from and continued in the terbinafine group during follow-up while remaining
Terbinafine 250 age and older with the border of steady in the griseofulvin group.
mg daily for 12 clinically confirmed healthy and
weeks distal subungual infected nails), At week 24, 90% of patients in the terbinafine group and 64% in the
onychomycosis of mean global score | griseofulvin group were mycologically cured.
Vs the fingernails (based on
onycholysis, At the end of the study, 92% of patients in the terbinafine group and 63%
griseofulvin hyperkeratosis, in the griseofulvin group were mycologically cured (P<0.001).
microsize 500 mg brittleness, and
daily for 12 weeks paronychial Mean time to negative culture was 73 days in the terbinafine group and 93
inflammation), days in the griseofulvin group.
After 12 weeks of mycological cure
treatment, all (negative culture), | The length of unaffected nail increased in the terbinafine group from 3.2 to
patients received mean time to 11.4 mm (week 24) and 12.4 mm (end of study). In the griseofulvin group,
an additional 12 negative culture it increased from 2.6 to 9.5 mm (week 24) and decreased to 8.7 mm at the
weeks of placebo end of the study (P=0.006 between groups at the end of the study).
followed by 6 Secondary:
months follow-up Not reported The mean global scores decreased in the terbinafine group from 5.8 to 0.9
(week 24) and 0.4 (end of study). In the griseofulvin group, the scores
decreased from 5.7 to 1.8 (week 24) and increased to 2.2 at the end of the
study (P=0.028 at week 24; P<0.001 at end of study).
Secondary:
Not reported
Faergemann et DB, PG, RCT N=89 Primary: Primary:
al.’? Complete cure (no | Significantly more patients in the terbinafine group were completely cured
(1995) Adult patients with 52 weeks signs and (42%) compared to the griseofulvin group (2%) at the end of the study
culture-proven tinea symptoms of (P<0.0005).
Terbinafine 250 of the toenails infection and
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Allylamines

AHFS Class 081404
Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration

mg daily for 16 negative culture), Significantly more patients in the terbinafine group experienced
weeks mycological cure mycological cure (84%) compared to the griseofulvin group (45%) at the

(negative culture) end of the study (P<0.0005).
Vs

Secondary: Of the patients who switched to open-label treatment with terbinafine,
griseofulvin 500 Not reported 44% were cured at the end of the study (week 52 or 20 weeks after
mg daily for 52 cessation of open-label terbinafine) compared to 18% in the griseofulvin
weeks group.
Patients who did Secondary:
not respond after Not reported
16 weeks were
switched to OL
terbinafine for 16
to 20 weeks of
follow-up
Hoffman et al." DB, RCT N=195 Primary: Primary:
(1995) Mycological cure Mycological cure increased during active therapy in both groups and

Patients 21 to 93 72 weeks (negative culture), | slightly decreased in the terbinafine group while sharply decreasing in the

Terbinafine 250 years of age with clinical response griseofulvin group during the follow-up period.
mg daily for 24 clinically confirmed (global score based
weeks, followed distal subungual on growth of At week 48, 88% of terbinafine patients and 82% of griseofulvin patients
by placebo for 24 onychomycosis of unaffected nail and | had negative cultures, while these numbers decreased to 81 and 62%,
weeks the toenails presence of respectively, at the end of the study (P=0.02).

onycholysis,
Vs hyperkeratosis, The time to negative culture was 130 days in the terbinafine group and 172

brittleness, and days in the griseofulvin group (P=0.036).
griseofulvin paronychial
micronized 1,000 inflammation), The mean global score in the terbinafine group decreased from 6.3 to 1.4
mg daily for 48 time to at week 48 and 0.8 at the end of the study, compared to 7.0 in the
weeks mycological cure griseofulvin group decreasing to 1.7 at week 48 and 1.8 at the end of the

study (P=0.010).
Secondary:
Not reported Secondary:
Not reported

Haugh et al.” MA N=2,063 Primary: Primary:
(2002) Mycological cure Terbinafine vs placebo (three trials)
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AHFS Class 081404

Study and
Drug Regimen

Study Design and
Demographics

Study Size
and Study
Duration

End Points

Results

Terbinafine 250
mg daily for 3 to 6
months

Patients diagnosed
with onychomycosis

3 to 11 months

at the end of the
studies (negative
microscopy or
culture), negative
microscopy or

After 12 weeks, a significant advantage in mycological cure rates was seen
in favor of the terbinafine group compared to the placebo group.

Terbinafine vs itraconazole (four trials)

At the end of the study periods, a statistically significant advantage in

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services

Vs culture at specified | achieving negative culture and microscopy was seen in favor of
time points terbinafine compared to itraconazole. No significant differences in the
griseofulvin 500 to occurrence of adverse events were reported.
1,000 mg daily for Secondary:
3 months to 11 Not reported Terbinafine vs griseofulvin (two trials)
months Significantly higher rates of negative microscopy and culture were
observed in the terbinafine groups at week 24 compared to the griseofulvin
Vs groups.
itraconazole 200 Secondary:
mg daily or 400 Not reported
mg intermittently
(for 1 of every 4
weeks) for 3 to 4
months
Vs
placebo
Brautigam15 DB, MC, PG, RCT N=195 Primary: Primary:
(1998) Mycologic cure Significantly more patients in the terbinafine group had experienced
Patients 18 years of 52 weeks (culture negative mycological cure (81.4%) compared to the itraconazole group (63.1%,
Terbinafine 250 age and older with a for dermatophytes | P<0.01) at week 52.
mg daily for 12 clinical diagnosis of and hyphae),
weeks distal subungual or clinical efficacy At week 52, 91.9% of cultures were negative for dermatophytes in the
proximal (Iength of terbinafine group compared to 66.6% in the itraconazole group
Vs onychomycosis of unaffected area on | (P<0.0001).
the toenails the target nail)
itraconazole 200 The mean time to the first negative culture was significantly shorter in the
mg daily for 12 Secondary: terbinafine group (8.52 weeks) compared to the itraconazole group (11.64
weeks Not reported weeks; P<0.05).
14




Allylamines

mg daily for 12
weeks

clinically suspected
and microscopically
and culturally

Secondary:
Investigator’s
global clinical

AHFS Class 081404
Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
Terbinafine was significantly more effective in increasing the length of
unaffected nail compared to itraconazole.
At week 52, a significantly lower number of patients in the terbinafine
group had >60% of the nail plate affected (3.5% of patients) compared to
the number in the itraconazole group (15.5% of patients; P<0.05).
Secondary:
Not reported
Evans et al.'® DB, MC, PG, RCT N=496 Primary: Primary:
(1999) Mycologic cure Mycologic cure rates were significantly higher in both terbinafine groups
Patients 18 to 75 72 weeks (negative results on | (81 and 80%, respectively) compared to the itraconazole groups (41 and
Terbinafine 250 years of age with a microscopy and 53% for the 3-cycle and 4-cycle itraconazole groups, respectively;
mg daily for 12 to | clinical diagnosis of culture) P<0.0001).
16 weeks onychomycosis of
the toenail Secondary: Secondary:
Vs confirmed by Clinical cure Clinical cure rates were significantly higher in the terbinafine groups
positive results on (100% toenail compared to the itraconazole groups (P<0.0022).
itraconazole 200 mycological cure clearing), complete
mg daily for 1 of and microscopy cure (mycological | Complete cure rates were significantly higher in the continuous terbinafine
every 4 weeks for and clinical cure), group compared to both itraconazole groups (P<0.0044).
12 (3 cycle) or 16 clinical effective-
weeks (4 cycle) ness (mycological | Clinical effectiveness and global assessments were significantly higher for
cure and at least 5 the continuous terbinafine groups compared to the itraconazole groups
mm of new clear (P<0.0001).
toenail growth),
and global
assessments by
physician and
patient
Degreef et al'’ DB, MC, PG, RCT N=297 Primary: Primary:
(1999) Mycologic cure A similar number of patients were mycologically cured (79 in the
Patients 18 to 65 36 weeks (culture negative) terbinafine group and 78 in the itraconazole group).
Terbinafine 250 years of age with

Secondary:
Clinical response rates were similar between the groups (P<0.1).

15
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AHFS Class 081404
Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
Vs proven evaluation of Complete clinical cure rates were similar between the groups.
onychomycosis of response to
itraconazole 200 the toenail treatment defined The mean percentage of affected nail area and the mean number of nails
mg daily for 12 as clinical response | infected decreased similarly in the two groups.
weeks (cured or markedly
improved, >50% Signs and symptoms of infections improved comparably in the two
clinical improve- groups.
ment), percentage
of total affected
nail area, total
number of infected
nails, signs and
symptoms of
onycholysis,
hyperkeratosis,
paronychial
inflammation and
discoloration
Gupta et al." CS, PRO, RCT, SB N=101 Primary: Primary:
(2001) Mycologic cure At month 18, the mycological cure rate in the terbinafine group was 64%
Patients 60 years of 18 months (negative cultures), | and 62.7% in the itraconazole group. No significant difference was found
Terbinafine 250 age and older with clinical efficacy between groups.
mg daily for 12 dermatophyte (mycological cure
weeks onychomycosis of and either clinical At month 18, clinical efficacy was 62% in the terbinafine group and
at least 1 great toe cure or reduction 60.8% in the itraconazole group. No significant difference was found
Vs of involved nail between groups.
plate to 10% or
itraconazole 200 less) Secondary:
mg 2 times daily Not reported
for 1 week given Secondary:
as 3 pulses Not reported
Sigurgeirsson et DB, PRO, RCT N=158 Primary: Primary:
al.’ Proportion of Significantly more patients originally treated with terbinafine were
(2002) Patients 18 to 75 72 weeks patients who mycologically cured at the end of the study compared to patients originally
years of age with remained treated with itraconazole (46% compared to 13%; P<0.001).
Terbinafine 250 onychomycosis of mycologically

mg daily for 12 or

the toenail

cured (negative

Secondary:

16
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AHFS Class 081404
Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
16 weeks confirmed by culture) at the end | Significantly more patients originally treated with terbinafine were
culture finding of follow-up clinically cured at the end of the study compared to patients originally
Vs infection with a without requiring treated with itraconazole (42% compared to 18%; P<0.002).
dermatophyte continued
itraconazole 400 treatment with Significantly more patients in the terbinafine group maintained complete
mg daily for 1 of terbinafine cure at the end of the study compared to patients in the itraconazole group
every 4 weeks for Secondary: (P<0.005).
12 (3 cycles) or 16 Clinical cure
(4 cycles) weeks (100% normal- At the end of the study, significantly fewer terbinafine patients had
appearing nail), mycologically relapsed compared to itraconazole patients (23% compared
complete cure to 53%; P<0.01).
(mycological plus
clinical cure), At the end of the study, significantly fewer terbinafine patients had
clinical and clinically relapsed compared to itraconazole patients (21% compared to
mycological 48%; P<0.05).
relapse over time,
mycological and Ninety-two percent of patients who originally received terbinafine and
clinical cure over subsequently received a second course of treatment with terbinafine after
time, effect of 18 months achieved mycological cure compared to 85% of those
subsequent originally treated with itraconazole.
terbinafine
treatment on Similar results were seen with clinical cure rates: it was achieved in 76%
clinical and of patients originally treated with terbinafine and 77% of patients
mycological originally treated with itraconazole.
outcome
Secondary:
Secondary: Not reported
Not reported
Sigurgeirsson et DB, DD, MC, PG, N=507 Primary: Primary:
al.” PRO, RCT Mycological cure Mycological cure rates were 75.7% in the Ty, group, 80.8% in the Ty
(1999) 72 weeks (negative group, 38.3% in the I5 group and 49.1% in the I, group. Results were
Patients 18 to 75 microscopy and statistically significant in favor of the terbinafine regimens (P<0.0001).
Terbinafine 250 years of age with cultures)
mg daily for 12 distal subungual or Secondary:
weeks (group Ty) total dystrophic Secondary: Clinical cure was 53.6, 60.2, 31.8, and 32.1% for the T;,, Ty, I3, and 14
or 16 weeks (group | onychomycosis of Clinical cure groups respectively, and all were significantly in favor of the terbinafine
T16) the toenails (100% toenail regimens (P<0.002).

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services

17




Allylamines

AHFS Class 081404
Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
confirmed clearing), complete

Vs mycologically cure (mycological | Complete cure rates were 45.8, 55.1, 23.4, and 25.9% for the T, Ty, 15,
and clinical cure), and I, groups respectively, and all were significantly in favor of the

itraconazole 400 clinical efficacy terbinafine regimens (P<0.0007).

mg/day for 1 week (mycological cure

every 4 weeks for and at least 5 mm Clinical efficacy rates were significantly in favor of the terbinafine

12 weeks (group of new clear regimens (P<0.0001).

I5) or 16 weeks toenail growth),

(group 1y) global assessment | Global assessment of efficacy by patients was very good or excellent in
of efficacy by 78.9, 78.8, 43.9, and 52.3% of patients in the Ty, Ty, I3, and 14 groups,
patient and respectively, and were statistically in favor of the terbinafine regimens
physician (P<0.0001).

Global assessment of efficacy by physicians was very good or excellent in
78.9, 78.8, 43.9, and 52.3% of patients in the T),, Ty, I3, and I; groups,
respectively, and these assessments statistically favored the terbinafine
regimens (P<0.0001).

Heikkila et al.”' DB, MC, RCT N=76 Primary: Primary:

(2002) Mycologic cure At four years, terbinafine was shown to be more effective than

Finnish participants 4 years (microscopy and itraconazole.

Terbinafine 250 18 to 75 years of culture negative),

mg daily for 12 or | age with a clinical clinical cure (100% | At four years, negative microscopy and culture remained unchanged in the

16 weeks diagnosis of clearing of all terbinafine group treated for 16 weeks, but fell to <50% in all other

onychomycosis of toenails), complete | groups.

Vs the toenail cure (mycological

confirmed by and complete cure) | At four years, clinical and complete cure rates in the terbinafine group

itraconazole 400 culture treated for 16 weeks was better than the rates seen at 72 weeks (78%

mg daily for 1 of Secondary: compared to 50%), but remained unchanged or worsened in all other

every 4 weeks for Not reported groups.

12 (3 cycles) or 16

(4 cycles) weeks Secondary:

Not reported
De Backer et al.** DB, RCT N=372 Primary: Primary:
(1998) Percentage of At week 48, significantly more patients in the terbinafine group had
Patients 18 years of 48 weeks patients with negative microscopy results (77.9%) compared to the itraconazole group
Terbinafine 250 age and older with negative culture at | (55.4%; P<0.0001).

mg daily for 12

clinically suspected

week 48, length of

18
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AHFS Class 081404
Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
weeks subungual dermato- healthy nail, At week 48, significantly more patients in the terbinafine group had
phyte infections of hyperkeratosis, negative dermatophyte culture results (84%) compared to the itraconazole
Vs the toenails onycholysis, group (64.3%; P<0.0001).
confirmed by paronychial
itraconazole 200 microscopy and inflammation, At week 48, significantly more patients in the terbinafine group had
mg daily for 12 culture investigator and negative mycology results (73%) compared to the itraconazole group
weeks patient assessment | (45.8%; P<0.0001).
of efficacy of
treatment At week 48, patients in the terbinafine group had significantly more
healthy nail in the big toe compared to the itraconazole group (8.1 and 6.4
Secondary: mm, respectively; P=0.026).
Not reported
At week 48, onycholysis score significantly favored terbinafine compared
to itraconazole (P=0.001).
There was no significant difference in hyperkeratosis scores between
groups (P=0.27).
Paronychial inflammation was absent in the majority of patients in both
groups.
The global clinical evaluation of the target nail at week 48 was
significantly higher in the terbinafine group (cleared or minimal
symptoms) compared to the itraconazole group (76.2 and 58.1%,
respectively; P=0.001).
Secondary:
Not reported
De Backer et al.” DB, RCT N=372 Primary: Primary:
(1996) Clinical symptoms, | Clinical symptoms in the target nail improved significantly more in the
Patients with a 48 weeks rate of negative terbinafine group compared to the itraconazole group (P=0.001).

Terbinafine 250
mg daily for 12
weeks

\A

clinical diagnosis of
toenail
onychomycosis

mycology
(negative
microscopy and
negative culture)

Secondary:

The unaffected nail length for big toes was significantly greater in the
terbinafine group compared to the itraconazole group (9.1 and 7.7 mm,
respectively; P=0.0298).

Onycholysis was less frequent in the terbinafine group compared to the
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Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
itraconazole 200 Not reported itraconazole group (P=0.001).
mg daily for 12
weeks No significant difference was seen between groups in hyperkeratosis.
Negative mycology was observed in 73% of terbinafine patients compared
to 45.8% of itraconazole patients at week 48 (P<0.0001).
Secondary:
Not reported
Arenas et al.** CS, OL, PRO N=53 Primary: Primary:
(1995) Culture and At the end of treatment, rates of positive KOH smears were similar
Patients 18 years of 9 months potassium between groups (21.7% for itraconazole and 23.5% for terbinafine).
Terbinafine 250 age and older with hydroxide (KOH)
mg daily for 3 onychomycosis smear results, At the end of treatment, there was one positive culture in the terbinafine
months affected nail area, group and at the end of follow-up, there was one positive culture in the
medical evaluation | itraconazole group.
Vs of treatment (cure,
improvement, no Both treatment groups showed improvement in nail area affected
itraconazole 200 changes, compared to baseline (P<0.01) and there was no significant difference
mg daily for 3 deterioration) between groups.
months
Secondary: There was no significant difference between groups in the medical
Nail changes, nail evaluation of treatment.
growth, patient
evaluation of There was no significant difference in cure and improvement between
treatment groups.
Secondary:
There were no significant differences in nail changes or nail growth
between groups.
There was no significant difference between groups in the patients’
evaluation of treatment.
Bahadir et al.” RCT N=60 Primary: Primary:
(2000) Therapeutic Healing was achieved in 60% of itraconazole patients and 68.5% of
Patients with 24 week response (healing, terbinafine patients (P=0.50).
Terbinafine 250 clinically and posttreatment | remission, or

20
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Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
mg daily for 3 mycologically follow-up failure, undefined) | Remission was achieved in 28% of itraconazole patients and 25.7% of
months confirmed terbinafine patients (P=0.50).
onychomycosis Secondary:
Vs Not reported Failure was reported in 4% of itraconazole patients and 2.85% of
terbinafine patients (P=0.50).
itraconazole 100
mg 2 times daily Secondary:
for the first week Not reported
of 3 consecutive
months
Honeyman et al.”* | DB, MC, PG, RCT N=179 Primary: Primary:
(1997) Clinical response At the end of treatment (four months), mycological cure was similar for
Patients with toenail 12 months (symptom scores), | terbinafine and itraconazole (54.9 and 51.8%, respectively).
Terbinafine 250 onychomycosis mycological
mg daily for 4 response (negative | At 12 months, the mycological cure was 95.3% for terbinafine and 84.3%
months culture), clinical for itraconazole (P=0.04).
global evaluation
Vs scores [CGE, No significant differences in clinical response were observed between
defined as groups at month four or 12 (P>0.05).
itraconazole 200 complete cure,
mg daily for 4 improvement There was no significant difference in the CGE at month four or 12
months (reduction of between groups when clinical cure was considered, though when clinical
>50%), unchanged, | improvement was also considered, terbinafine showed significantly better
Patients in both or worsening], scores (P<0.02).
groups received effectively cured
placebo for an patient scores At four months, there was no difference in the proportion of patients
additional 8 (ECP, defined as considered to be ECP, though at 12 months significantly more patients in
months after initial complete the terbinafine group were considered ECP (95.3 and 75.7%, respectively;
therapy. mycological cure P<0.001).
plus clinical
improvement or Secondary:
complete cure) Not reported
Secondary:
Not reported
Brautigam et al.”’ MC, RCT N=170 Primary: Primary:
(1995) Mycological Mycological cure rates were 81% in the terbinafine group and 63% in the
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Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration

Patients with a 40 week response (negative | itraconazole group (P<0.01).
Terbinafine 250 clinical diagnosis of | posttreatment | culture), area of
mg daily for 12 distal subungual or follow-up unaffected nail The length of unaffected nail increased to 9.4 mm in the terbinafine group
weeks proximal and to 7.9 mm in the itraconazole group (P<0.05).

onychomycosis and Secondary:
Vs a growth of Not reported Secondary:

dermatophytes Not reported
itraconazole 200
mg daily for 12
week
Tosti et al.”® OL, RCT N=63 Primary: Primary:
(1996) Mycological At the end of the follow-up period, 76.5% of patients in the T250 group

Patients with 6 month response (not were cured without residual malformations compared to 50% in the T500
Terbinafine 250 onychomycosis of posttreatment | cured, cured with group and 38.1% in the I group (P=0.013 between T250 and I).
mg daily (T250) the toenails or follow-up residual

fingernails malformations, At the end of the follow-up period, significantly more patients in the I
Vs cured without group were considered cured with residual malformations compared to

residual those in the T250 group (P=0.013).
terbinafine 500 mg malformations)
daily for 1 week At the end of the follow-up period, significantly more patients in the I
every month Secondary: group were considered failures compared to those in the T250 group
(T500) Not reported (P=0.013).
Vs Secondary:
Not reported

itraconazole 400
mg daily for 1
week every month

@

Treatment was
continued for 4
months for toenail
infections and for
2 months for
fingernail
infections.
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Gupta et al.”’ PRO, SB N=106 Primary: Primary:

(2013)

Itraconazole 200
mg/day for weeks
1 to 4 and
terbinafine 250
mg/day for weeks
3 to 6 (2-week
overlap of
itraconazole and
terbinafine)
(COMBO)

VS

Continuous
terbinafine 250
mg/day for 12
weeks
(CTERB)

\A

Intermittent
terbinafine (250
mg/day for 4
weeks on, 4

weeks off, 4 weeks
on) (TOT)

\A

Pulsed
itraconazole (one
pulse = 200 mg
twice daily for

Patients with toenail
onychomycosis
caused by
dermatophytes
mycologically cured
at 48 weeks after
the beginning of
therapy based on a
last observation
carry forward
analysis and both
clinically and
mycologically
assessed after week
48

1.25 to 7 years

Proportions of
participants with
mycologic
recurrence

and recurrence
(clinical and/or
mycologic) at a
post—week 48 visit

Secondary:
Not reported

Mycologic recurrence was found to occur in 43% (46 of 106) of all
subjects. Mycologic recurrence rates were similar for the CTERB (32%)
and TOT (36%) regimens, as well as for the III (59%) and the COMBO
(57%) regimens.

About half (22 of 43; 51%) of the participants completely cured had
recurrence post-week 48. The recurrence rates for complete cure by
regimen were similar and ranged from 40 (CTERB) to 67% (COMBO).

Similar recurrence rates were generally obtained when participants who
received booster therapy were excluded from the analyses. However, the
mycologic recurrence rates for CTERB (21%) and III (46%) were lower
when the participants requiring booster were excluded. No statistically
significant difference was detected between the four treatment groups.

Secondary:
Not reported
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7 days on, 21 days
off) for three
pulses (IIT)
Chang et al.” MA N=19,298 Primary: Primary:
(2007) (122 trials) Cumulative For continuous oral antifungal therapy, the pooled risks of treatment
Patients aged >18 incidence of discontinuation because of adverse reactions were 3.44% (95% CI, 2.28 to
Terbinafine, years with Variable patients who 4.61%) for terbinafine 250 mg/day; 1.96% (95% CI, 0.35 to 3.57%) for
itraconazole, superficial duration withdrew from the | itraconazole 100 mg/day; 4.21% (95% CI, 2.33 to 6.09%) for itraconazole
fluconazole dermatophytosis study because of 200 mg/day; and 1.51% (95% CI, 0 to 4.01%) for fluconazole 50 mg/day.
(with or without (tinea pedis, tinea adverse reactions
topical agents) manus, tinea For intermittent or pulse therapy, the pooled risks of treatment
corpora, and tinea Secondary: discontinuation because of adverse reactions were 2.09% (95% CI, 0 to
cruris) or Cumulative 4.42%) for terbinafine; 2.58% (95% CI, 1.15 to 4.01%) for itraconazole;
onychomycosis who incidence of 1.98% (95% CI, 0.05 to 3.92%) for fluconazole 150 mg/week and 5.76%
were receiving patients stopping (95% CI, 2.42 to 9.10%) for fluconazole 300 to 450 mg/week.
oral antifungal treatment because
therapy for 2 or of elevation of Secondary:
more weeks serum The incidence of liver injury associated with oral antifungal therapy was
transaminase less than 2% in general.
levels and
cumulative For the risks of having elevated serum transaminase levels that required
incidence of treatment termination, the pooled risk estimates for continuous therapy
patients developing | ranged from 0.11% (itraconazole 100 mg/day) to 1.22% (fluconazole 50
elevation of serum | mg/day). The pooled risk estimates for pulse therapy ranged from 0.39%
transaminase levels | (fluconazole 150 mg/week and itraconazole 400 mg/day) to 0.85%
during treatment (fluconazole 300 to 450 mg/week).
but not requiring
discontinuation The pooled risks of developing elevated serum transaminase levels not
requiring treatment discontinuation was on the order of 1.5% for
continuous regimens and 1% for intermittent regimens evaluated.
Tinea Capitis
Elewski et al.”! RCT, SB, MC N=1,549 Primary: Primary:
(2008) (Pooled analysis of End-of-study The complete cure rate at the end-of-study (week 10) was statistically
2 trials) 10 weeks complete cure rate | higher in the terbinafine group (45.1%) compared to the griseofulvin
Terbinafine defined as group (39.2%; P=0.024) in the pooled analysis. In the individual analyses,
granules 125 to Children between 4 mycologic cure terbinafine was more effective than griseofulvin in trial 1 (46.23 vs
250 mg (5to 8 and 12 years of age (negative culture 34.01%, respectively; P<0.01) but not in trial 2 (43.99 vs 43.46%,
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Drug Regimen Demographics and Study
Duration
mg/kg) once daily | with a clinical and microscopy) respectively; P=0.95).
for 6 weeks diagnosis of tinea and clinical cure
capitis confirmed by Secondary:
Vs positive potassium Secondary: The end-of-study mycologic cure rate was higher in the terbinafine group
hydroxide End-of-study (61.5%) compared to the griseofulvin group (55.5%; P=0.029). In the
griseofulvin microscopy at mycologic cure individual analyses, terbinafine was more effective than griseofulvin in
suspension 125 to | baseline rate, end-of-study trial 1 (62.29 vs 50.25%; P<0.01) but not in trial 2 (60.77 vs 59.92%;
500 mg (10 to 20 clinical cure rate, P=0.89).
mg/kg) once daily and adverse events
for 6 weeks The end-of-study clinical cure rate were similar between terbinafine and
griseofulvin in the pooled analysis (63 vs 58.8%; P=0.10) as well as in the
individual trials (trial 1: 62.77 vs 56.35%; P=0.06; trial 2: 63.27 vs
60.76%; P=0.59).
Overall, 51.9% of patients in the terbinafine group and 49.1% of patients
in the griseofulvin group reported an adverse event during the study. The
incidence of adverse events by organ class was similar in the two
treatment groups.
Lipozencic et al.”> | DB, MC, PG, RCT N=134 Primary: Primary:
(2002) Complete cure at There was no significant difference between any of the terbinafine
Patients 4 years of 16 weeks the end of study treatment groups in complete cure at EOS (P=0.12).
Terbinafine tablets | age and older (EOS) defined by

125 to 250 mg
daily for 6 to 12
weeks

VS

griseofulvin oral
suspension 20
mg/kg/day for 12
weeks

diagnosed with
tinea capitis
clinically confirmed
by positive culture
for Microsporum
species

negative culture
and no residual
signs and
symptoms

Secondary:
Effective treatment
(negative culture
and minimal signs
and symptoms),
clinical cure (no
clinical signs and

Higher daily doses of terbinafine (>4.5 mg/kg/day) had a positive effect on
complete cure rates at EOS compared to lower doses (<4.5 mg/kg/day)
(P=0.048).

Open-label, high-dose griseofulvin showed a high rate of complete cure at
EOS of 84%.

No comparisons were made between griseofulvin group and terbinafine
groups.

Secondary:
At EOS, no significant differences were observed between any of the

symptoms), terbinafine treatment groups in any secondary endpoint (P>0.05).
mycological cure
(negative Open-label, high-dose griseofulvin produced effective treatment in 88% of
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Terbinafine tablets
62.5 to 250 mg
daily for 4 weeks,
then 4 weeks of
placebo

years of age with a
clinical and
mycological
diagnosis of non-
inflammatory tinea
capitis

negative culture
and resolution of
signs and
symptoms;
mycological cure=
negative

AHFS Class 081404
Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
microscopy and patients, mycological cure in 76%, and clinical cure in 96%.
culture)
No comparisons were made between the griseofulvin and terbinafine
groups.
Fuller et al.* MC, OL, PG, RCT N=210 Primary: Primary:
(2001) Clinical response No significant differences were observed between groups in clinical
Patients 2 to 16 24 weeks (complete cure= response (P>0.2).
Terbinafine tablets | years of age with a microscopy and
62.5 mgto 125 mg | diagnosis of tinea culture negative, Graphical representation of cure rates shows a numerically higher
daily for 4 weeks capitis confirmed by no residual signs response to terbinafine at earlier time points.
culture and symptoms;

Vs cure= microscopy | Significantly more children weighing over 20 kg and infected with

and culture Trichophyton species were rated as cured at week 4 compared to children
griseofulvin negative and total in the griseofulvin group (36 and 13%, respectively; P=0.03).
suspension 10 symptom score <2)
mg/kg/day for 4 Secondary:
weeks Secondary: Not reported

Not reported
Patients used
selenium sulfide
shampoo at least 2
times weekly for
the first 2 weeks.
Caceres-Rios et DB, PRO, RCT N=50 Primary: Primary:
al** Clinical outcomes | At the end of week eight, the efficacy (as measured by complete cure) of
(2000) Patients 1 to 14 12 weeks (complete cure= griseofulvin was 76 and 72% for terbinafine. No significant difference

between groups was observed.

At the end of week eight, no significant difference was observed between
the groups with respect to proportion of patients with negative cultures.

At the end of week 12, the proportion of patients with negative cultures

mycological decreased in the griseofulvin group and increased or remained steady in
Vs findings and slight | the terbinafine group. A significant difference in favor of the terbinafine
erythema, group was observed (P<0.05).
griseofulvin 125 to desquamation or
500 mg daily for 8 pruritus) At the end of week 12, the efficacy (as measured by complete cure) of
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Duration
weeks griseofulvin had decreased to 44% and terbinafine had risen to 76%
Secondary: (P<0.05).
Not reported
Secondary:
Not reported
Memisoglu et al.”> | RCT, DB N=78 Primary: Primary:
(1999) Mycological cure, | At week 12, a mycological cure was recorded in 88.0% of the terbinafine-
Children with 12 weeks effective treatment | treated group, compared to 91.0% of the griseofulvin-treated group.
Terbinafine once mycologically (complete
daily for 4 weeks proven tinea capitis disappearance of Effective treatment was recorded in 78% of patients in the terbinafine-
signs/symptoms treated group compared to 74% of patients in the griseofulvin-treated
Vs and negative group.
mycology, or not
griseofulvin once >2 signs/symptoms | Trichophyton species and Microsporum canis showed similar
daily for 8 weeks of mild erythema, responsiveness to terbinafine treatment.
desquamation or
pruritus) Secondary:
Not reported
Secondary:
Not reported
Fleece et al.* MA N=603 Primary: Primary:
(2004) (6 trials) Clinical outcomes Three separate meta-analyses were performed.
Patients with tinea
Terbinafine capitis 12 to 16 weeks | Secondary: Analysis I included all six studies using culture status at least 12 weeks
administered for 2 Not reported after enrollment in the study as the outcome. The OR was 0.86 (95% CI,
to 4 weeks 0.57 to 1.27; P=0.444).
Vs Analysis II included only the five studies in which Trichophyton species
were the predominant pathogens and outcome was assessed at least 12
griseofulvin weeks post-enrollment. The OR was 0.65 (95% CI, 0.042 to 1.01;
administered for 6 P=0.054).
to 8 weeks

Analysis III included the four studies that provided outcome data at eight
weeks post-enrollment. The OR was 0.84 (95% CI, 0.54 to 1.32; P=0.462).

Secondary:
Not reported
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Grover et al.”’ OL, PRO N=75 Primary: Primary:
(2012) Clinical cure Cure rates of 96, 88, and 84% were achieved with griseofulvin,
Children aged <12 Variable terbinafine, and fluconazole, respectively. Overall, seven patients required
Terbinafine 3to 5 | years with tinea duration Secondary: prolonged therapy. No side effects to therapy were seen. Griseofulvin
mg/kg/day for two | capitis confirmed on Not reported remains the drug of choice in the treatment of tinea capitis. Terbinafine
weeks microscopic was the second best agent and offered the advantage of a shorter course of
examination therapy. Fluconazole had comparatively low cure rates but was easier to
\& administer than the other two medications.
griseofulvin Secondary:
15 to 20 Not reported
mg/kg/day
administered in
two doses per day
for 6 weeks
Vs
fluconazole 6 to 8
mg/kg
administered
weekly for 6
weeks
Treatment in each
group could be
prolonged
Gonzalez et al.”® MA N=1,812 Primary: Primary:
(2007) (21 trials) The proportion of | Terbinafine vs griseofulvin:
Children <18 years participants with A pooled analysis of the five trials found that the difference in the cure
Terbinafine, of age with tinea 6 to 26 weeks | complete cure rates between four weeks of terbinafine and eight weeks griseofulvin was
itraconazole, capitis confirmed by (clinical and not statistically significant (RR, 1.11; 95% CI, 0.96 to 1.29).
fluconazole, microscopy or mycological)
ketoconazole, growth of Itraconazole vs griseofulvin:
griseofulvin dermatophytes in Secondary: In the pooled analysis, there was no significant difference in cure rates
culture or both Not reported between itraconazole and griseofulvin (RR, 0.94; 95% CI, 0.80 to 1.09).
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Itraconazole vs terbinafine:

In the pooled analysis, there was no significant difference in cure rates
between itraconazole and terbinafine (as treatment of Trichophyton
species) when used for periods of two to three weeks (RR, 0.93; 95% ClI,
0.72 to 1.19).

Ketoconazole vs griseofulvin:
In the pooled analysis, there was no significant difference in cure rates
between ketoconazole and griseofulvin (RR, 0.72; 95% CI, 0.50 to 1.02).

Fluconazole vs griseofulvin:
In the pooled analysis, there was no significant difference in cure rates
between fluconazole and griseofulvin (RR, 0.92; 95% CI, 0.80 to 1.05).

Fluconazole vs terbinafine:
In one study, the cure rates were found to be similar between fluconazole
and terbinafine (RR, 0.87; 95% CI, 0.75 to 1.01).

Fluconazole vs itraconazole:
In one study, the cure rates were found to be similar between fluconazole
and itraconazole (RR, 1.00; 95% CI, 0.83 to 1.20).

Secondary:
Not reported

Tey et al.”
(2011)

Terbinafine
Vs

griseofulvin

MA

Children and adults
with a diagnosis of
tinea capitis

N=2,163
(7 trials)

Variable
duration

Primary:

Complete cure rate
(defined as the
achievement of
both clinical and
mycological cure)

Secondary:
Mycological

cure rate (defined
as the absence of
dermatophytes

on microscopy and

Primary:
The pooled OR did not significantly favor griseofulvin or terbinafine when
all studies were pooled (OR, 1.22; 95% CI, 0.785 to 1.919; P=0.37).

For those studies with Trichophyton species being the predominant
pathogen, the pooled OR favored terbinafine, but did not reach statistical
significance (OR, 1.49; 95% CI, 0.975 to 2.277; P=0.065).

For those studies with Microsporum species being the predominant
pathogen, the pooled OR significantly favored griseofulvin (OR, 0.408;
95% CI, 0.254 to 0.656; P<0.001).

Secondary:
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culture), clinical Griseofulvin was associated with a small number of adverse effects
cure rate (defined including gastrointestinal symptoms, headache, upper respiratory tract
as the resolution of | symptoms, and rash. Severe adverse effects did not occur. The most
clinical symptoms | frequent adverse events reported with terbinafine were gastrointestinal
and signs), adverse | symptoms and upper respiratory tract symptoms. One patient developed
events asymptomatic neutropenia that was reversible after treatment was
terminated prematurely.
Gupta et al.*”’ MA N=272 Primary: Primary:
(2013) (3 trials) Efficacy (clinical No statistically significant difference was detected between the two
Patients with and mycologic interventions (P=0.81) when considering all cases regardless of organism.

Terbinafine (3.125 | mycologically 8 weeks cure at week 8)

to 6.250 confirmed tinea Secondary:

mgkg/day) for 4 capitis Secondary: For Trichophyton species, terbinafine is significantly more efficacious

weeks Efficacy of each than griseofulvin (OR, 0.50; 95% CI, 0.26 to 0.98; P=0.04).
treatment in

Vs infections For Microsporum species, griseofulvin is significantly more efficacious
caused by different | than terbinafine (OR, 6.39; 95% CI, 1.09 to 37.47; P=0.04).

griseofulvin (6.25 dermatophyte

to 12.50 genera

mgkg/day) for 8

weeks

Miscellaneous

Francesconi et al.*' | Cohort N=304 Primary: Primary:

(2011) Clinical cure rate The clinical cure rate was similar with terbinafine (92.7%) and

Patients diagnosed 12 months (defined as itraconazole (92.0%; RR, 1.01; 95% CI, 0.93 to 1.09).

Terbinafine 250 to
500 mg/day

VS

itraconazole 100 to
200 mg/day

with cutaneous
sporotrichosis

complete healing
of the lesions)

Secondary:
Frequency of
recurrence

Secondary:
The mean time until achieving clinical cure did not differ between the two
groups (terbinafine: 11.5 weeks; itraconazole: 11.8 weeks).

In the terbinafine group, the duration of treatment until cure ranged from
two to 24 months. One patient presented recurrence three months after the

end of treatment.

In the itraconazole group, 92.0% of patients were cured within a period of
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time of 2 to 44 months. Three patients presented recurrence.

No difference in the frequency of adverse events was observed between
the two groups (terbinafine group: 7.3%; itraconazole group: 7.6%; RR,
0.91; 95% CI, 0.39 to 2.07).

Study abbreviations: CI=confidence interval, CS=comparative study, DB=double blind, DD=double dummy, MA=meta-analysis, MC=multi-center, OL=open label, OR=0dds ratio, PG=parallel group,
PRO=prospective trial, RCT=randomized controlled trial, RR=relative risk, SB=single blind
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Additional Evidence

Dose Simplification:

Several studies have compared the continuous use of terbinafine with pulse doses of itraconazole.
Three studies demonstrated similar clinical and mycological outcomes between terbinafine and itraconazole.
Whereas, five other studies have demonstrated greater efficacy with the continuous use of terbinafine compared to
pulse dosing with itraconazole.'®'*!2*

16,18-21,25,28-29
18,25,29

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 brand or generic products
with little or no recent utilization data, the average cost per prescription is calculated by using the Alabama
Medicaid average acquisition cost (AAC) and the standard daily dosing 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
$88 $51-$100 per Rx
$888 $101-$200 per Rx
$3888 Over $200 per Rx

Rx=prescription

Table 10. Relative Cost of the Allylamines

Generic Name(s) Formulation(s) Example Brand Name(s) | Brand Cost | Generic Cost

Terbinafine granules, tablet Lamisil* $$$$$ $

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

Conclusions

Terbinafine is approved for the treatment of onychomycosis and tinea capitis.*® The tablet formulation is
available generically. For the treatment of onychomycosis, guidelines recommend the use of systemic antifungals
as they are generally more effective than topical treatments.”™ Oral monotherapy or combined oral/topical therapy
is recommended as initial therapy.” Terbinafine should be considered as a first-line treatment option and
itraconazole may be considered as a second-line treatment.® Numerous clinical trials have demonstrated improved
clinical and/or mycological cure rates with terbinafine compared to itraconazole and griseofulvin,''~®!%-232028
Relatively few studies have demonstrated similar cure rates between terbinafine and itraconazole.'”'#24%¢

For the treatment of tinea capitis, guidelines recommend the use of systemic antifungals because topical agents do
not penetrate the hair follicle.”'® Fluconazole, itraconazole, griseofulvin, and terbinafine have similar efficacy and
safety profiles for the treatment tinea capitis due to Trichophyton species.” '’ Griseofulvin is recommended as
initial therapy for the treatment of tinea capitis due to Microsporum species.” Two studies evaluated the efficacy
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and safety of terbinafine granules. A pooled analysis demonstrated a higher cure rate with terbinafine granules
compared to griseofulvin suspension.’’ However, in the individual analyses of the studies, terbinafine was more
effective than griseofulvin in trial 1, but not in trial 2. Similar results were found when the investigators evaluated
mycological cure rates. Studies conducted with terbinafine tablets have demonstrated similar cure rates compared
to griseofulvin.*>***3° There were no studies found in the medical literature that directly compared terbinafine
tablets and granules for the treatment of tinea capitis.

There is insufficient evidence to support that one brand allylamine 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 allylamines 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 allylamine 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 azoles are approved to treat a variety of fungal infections, including aspergillosis, blastomycosis, candidiasis,
coccidioidomycosis, cryptococcal disease, histoplasmosis, sporotrichosis, and tinea infections.'® They exert their
antifungal activity by interfering with cytochrome P450 activity, decreasing ergosterol synthesis and inhibiting
cell membrane formation.

The azoles that are included in this review are listed in Table 1. This review encompasses all systemic dosage
forms and strengths. The topical antifungals were previously reviewed with the skin and mucous membrane
agents (AHFS 840408) and are not included in this review. All of the products are available in a generic
formulation, with the exception of posaconazole. This class was last reviewed in May 2012.

Table 1. Azoles Included in this Review

Generic Name(s) Formulation(s) Example Brand Name(s) Current PDL Agent(s)
Fluconazole injection, suspension, tablet | Diflucan™* fluconazole
Itraconazole capsule, solution Sporanox"*, Onmel” itraconazole
Ketoconazole tablet N/A ketoconazole
Posaconazole injection, suspension, tablet | Noxafil” none

Voriconazole injection, suspension, tablet Vfend®*, Vfend IV®* voriconazole

*QGeneric is available in at least one dosage form or strength.
N/A=Not available, PDL=Preferred Drug List

The azoles have been shown to be active against the strains of microorganisms indicated in Table 2. This activity
has been demonstrated in clinical infections and is represented by the Food and Drug Administration-approved
indications for the azoles that are noted in Table 4. These agents may also have been found to show activity to
other microorganisms in vitro; however, the clinical significance of this is unknown since their safety and efficacy
in treating clinical infections due to these microorganisms have not been established in adequate and well-
controlled trials. Although empiric anti-infective therapy may be initiated before culture and susceptibility test
results are known, once results become available, appropriate therapy should be selected.

Table 2. Microorganisms Susceptible to the Azoles™®

Organism Fluconazole | Itraconazole | Ketoconazole | Posaconazole | Voriconazole
Aspergillus flavus v v
Aspergillus fumigatus v v
Aspergillus niger
Aspergillus terreus
Blastomyces dermatitidis v v
Candida albicans v v
Candida glabrata v
Candida krusei
Candida parapsilosis v
Candida tropicalis v
Candida species v v
Coccidioides immitis
Cryptococcus neoformans v v
Epidermophyton species v
Fusarium solani v
Fusarium species v

| <(<

| <[] K

<
<
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Organism Fluconazole | Itraconazole | Ketoconazole | Posaconazole | Voriconazole

Histoplasma capsulatum v

Histoplasma duboisii v

Microsporum species v

Paracoccidioides brasiliensis v v

Phialophora species v

Scedosporium apiospermum v
Sporothrix schenckii v

Trichophyton mentagrophytes v

Trichophyton rubrum v

Trichophyton species v

Il. Evidence-Based Medicine and Current Treatment Guidelines

Current treatment guidelines that incorporate the use of the azoles are summarized in Table 3.

Table 3. Treatment Guidelines Using the Azoles

Clinical Guideline

Recommendation(s)

American Thoracic Society:
Treatment of Fungal
Infections in Adult Pulmonary
and Critical Care Patients
(2011)°

Aspergillomas

Invasive Aspergillosis

In patients with aspergillomas, it is recommended that antifungal
agents not be used.

Antifungals should only be used only in patients suspected of having a
component of semi-invasive disease.

When invasive disease is suspected or confirmed, prompt, aggressive
antifungal treatment is essential.

Although amphotericin B deoxycholate had historically been the “gold
standard” for the treatment of invasive aspergillosis, most clinicians
and the most recent Infectious Diseases Society of America guidelines
recommend voriconazole as the primary treatment option.

There are no definitive data or consensus opinions indicating improved
efficacy of any of the lipid amphotericin formulations over
amphotericin B deoxycholate in the treatment of invasive aspergillosis.
Thus, the best indication for using a lipid formulation appears to be for
reducing renal toxicity to allow the administration of high doses of
amphotericin for a prolonged time.

Voriconazole has recently emerged as a standard therapy for the
treatment of invasive aspergillosis based on the results of a randomized
trial comparing the outcomes to amphotericin B deoxycholate;
however, whether outcomes are superior to lipid formulations of
amphotericin B has not been determined. In many instances
voriconazole may be considered the treatment of choice. The patient
can be transitioned to oral formulations of this drug.

Oral itraconazole is not recommended for initial therapy for invasive
aspergillosis. However, after disease progression is arrested with either
voriconazole or amphotericin, the patient can be transitioned to oral
itraconazole.

Caspofungin use in invasive aspergillosis is largely limited to salvage
therapy, often in combination with other antifungal agents, after
primary therapy with amphotericin-based regimens have failed.

There is currently insufficient clinical support to recommend
combination therapy, although many clinicians are employing this
approach as a “last option,” or in settings of particularly advanced
disease.
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Chronic necrotizing aspergillosis

e In patients with chronic necrotizing aspergillosis, with mild to
moderate disease, voriconazole (200 mg every 12 hours) or
itraconazole (400 to 600 mg/day) is recommended until resolution or
stabilization of all clinical and radiographic manifestations.

e If clinically severe, consider beginning therapy of chronic necrotizing
aspergillosis with either liposomal amphotericin B or intravenous
voriconazole as described above for invasive disease.

e In select patients at high risk of invasive fungal infection, some anti-
Aspergillus prophylaxis is warranted. Data support the use of
posaconazole 200 mg orally three times daily until recovery from
neutropenia and clinical remission is established. Other prophylaxis
approaches have utilized itraconazole, micafungin, and inhaled
liposomal amphotericin B.

Invasive Pulmonary Aspergillosis

e In patients with invasive pulmonary aspergillosis, the following are
recommended:

0 Intravenous voriconazole six mg/kg every 12 hours for one
day, followed by four mg/kg every 12 hours until
improvement, followed by oral voriconazole 200 mg every 12
hours (preferred) or oral itraconazole 400 to 600 mg/day until
resolution or stabilization of all clinical and radiographic
manifestations OR

0 Intravenous liposomal amphotericin B three to five mg/kg/day
until improvement, followed by oral voriconazole 200 mg
every 12 hours (preferred) or oral itraconazole 400 to 600
mg/day until resolution or stabilization of all clinical and
radiographic manifestation.

e In patients with invasive pulmonary aspergillosis who have failed front
line therapy and are requiring salvage therapy, the following are
recommended:

0 Intravenous caspofungin 70 mg on day one and 50 mg/day
intravenously thereafter, or intravenous micafungin 100 to
150 mg/day until improvement, followed by oral voriconazole
200 mg every 12 hours or oral itraconazole 400 to 600
mg/day until resolution of disease OR

0 Posaconazole 200 mg four times per day initially, then 400
mg twice daily orally after stabilization of disease.

Hypersensitivity pneumonitis related to Aspergillus
e In patients with hypersensitivity pneumonitis, it is recommended that
antifungal therapy not be used.

Blastomycosis (immunocompetent hosts)

e In patients with mild to moderate pulmonary blastomycosis, oral
itraconazole 200 mg twice daily is recommended for six months.

e In patients with severe pulmonary blastomycosis, amphotericin B 0.7
to 1.0 mg/kg/day daily is recommended until clinical improvement is
observed, followed by continuation of amphotericin B 0.7 to 1.0 mg/kg
three times weekly, until a cumulative dose of 1.5 to 2.5 grams is
reached. Once clinical improvement is observed, oral itraconazole 200
mg twice daily is recommended for six months.

e In patients with pulmonary blastomycosis and bone involvement, it is
recommended to prolong treatment with itraconazole to 12 months.
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Blastomycosis (immunocompromised hosts)

In patients with pulmonary blastomycosis and concomitant central
nervous system involvement, the following are recommended:

0 Liposomal amphotericin B 0.7 mg/kg/day until a cumulative
dose of two grams is reached.

0 Triazoles should not be used as monotherapy for meningeal
blastomycosis.

O High dose intravenous or oral fluconazole 400 to 800 mg
daily may be provided as an add-on therapy to intravenous
amphotericin B in patients with severe or refractory disease,
with the total duration of fluconazole therapy extended for at
least six months.

In patients with severe pulmonary blastomycosis without central
nervous system involvement, amphotericin B 0.7 mg/kg/day is
recommended until clinical improvement is observed. Once clinical
improvement is observed, oral itraconazole 200 mg twice daily is
recommended for at least 12 months.

In patients with mild to moderate pulmonary blastomycosis without
central nervous system involvement, oral itraconazole 200 mg twice
daily is recommended for at least 12 months.

When acquired immunodeficiency syndrome is involved, oral
itraconazole 200 mg/day is recommended indefinitely or until
immunity is fully restored.

In patients with pulmonary blastomycosis and concomitant central
nervous system involvement, the following are recommended:

0 Combined therapy with amphotericin B 0.7 mg/kg/day
together with intravenous or oral fluconazole 400 to 800 mg
daily from the onset until clinical improvement is observed.

0 Use of fluconazole for at least 12 months total after
discontinuation of combined intravenous treatment with
amphotericin B and high-dose fluconazole.

0 Use of liposomal amphotericin B rather than amphotericin B
deoxycholate should be considered due to theoretic better
central nervous system penetration.

0 Triazoles are not used as monotherapy.

0 Patients with acquired immunodeficiency syndrome should
continue to receive oral fluconazole 400 mg per day
indefinitely or until immunity is restored.

In patients with pulmonary blastomycosis with new or progressing
central nervous system involvement despite amphotericin B
monotherapy, the following are recommended:

0 Combined therapy with liposomal amphotericin B five
mg/kg/day until clinical improvement is observed, together
with intravenous or oral fluconazole 800 mg/day.

0 Fluconazole is used for at least six months in
immunocompetent patients, and at least 12 months in
immunocompromised patients, after discontinuation of
combined treatment with amphotericin B and fluconazole.

0 Patients with acquired immunodeficiency syndrome receive
oral fluconazole 400 mg daily indefinitely or until immunity
is restored.

In critically ill patients with pulmonary blastomycosis, the following
are recommended:

0 Combined therapy with amphotericin B (0.7 to 1.0 mg/kg
amphotericin B deoxycholate or five mg/kg daily liposomal
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amphotericin B) until clinical improvement is observed,
together with oral itraconazole 200 mg/day.

Following the initial intravenous therapy, oral itraconazole is
used for at least six months in immunocompetent patients, and
at least 12 months in immunocompromised patients, after
discontinuation of combined treatment with amphotericin B
and itraconazole.

After initial therapy is complete, patients with acquired
immunodeficiency syndrome should receive oral itraconazole
200 mg/day indefinitely, or until immunity is restored.
Voriconazole 200 mg twice daily may be used as an
alternative to itraconazole.

e In patients with pulmonary blastomycosis with new or progressing
central nervous system involvement despite amphotericin B
monotherapy, the following are recommended:

(0]

Combined therapy with liposomal amphotericin B five mg/kg/
day until clinical improvement is observed, together with
intravenous or oral fluconazole 800 mg/day.

Fluconazole is used for at least six months in
immunocompetent patients, and at least 12 months in
immunocompromised patients, after discontinuation of
combined treatment with amphotericin B and fluconazole.
Patients with acquired immunodeficiency syndrome receive
oral fluconazole 400 mg daily indefinitely or until immunity
is restored.

Voriconazole 200 mg twice daily may be considered as an
alternative to fluconazole, though extensive disease-specific
data are currently lacking.

e In critically ill patients with pulmonary blastomycosis, the following
are recommended:

(0]

Combined therapy with amphotericin B (0.7 to 1.0 mg/kg
amphotericin B deoxycholate or five mg/kg daily liposomal
amphotericin B) until clinical improvement is observed,
together with oral itraconazole 200 mg/day.

Following the initial intravenous therapy, oral itraconazole is
used for at least six months in immunocompetent patients, and
at least 12 months in immunocompromised patients, after
discontinuation of combined treatment with amphotericin B
and itraconazole.

After initial therapy is complete, patients with AIDS should
receive oral itraconazole 200 mg/day indefinitely, or until
immunity is restored.

Voriconazole 200 mg twice daily may be considered as an
alternative to itraconazole, though this is based largely on in
vitro sensitivities and limited case based data.

Coccidioidomycosis (immunocompetent hosts)

e In most immunocompetent patients with primary pulmonary
coccidioidomycosis and no additional risk factors for dissemination,
we suggest no antifungal treatment.

e In immunocompetent patients with primary pulmonary
coccidioidomycosis and moderate to severe symptoms, or those in
whom symptoms persist for more than six weeks, treatment with
triazole antifungal drugs are recommended for at least three to six
months or longer if symptoms and radiographic abnormalities persist.
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Coccidioidomycosis (immunocompromised hosts and others at risk for

disseminated disease)

Cryptococcosis (immunocompetent hosts)

In many patients with pulmonary coccidioidomycosis and pulmonary
nodules only, observation is recommended for at least one year without
antifungal treatment. However, fluconazole (400 mg/day) or
itraconazole (400 mg/day) may be considered during periods of
significant immune suppression (i.e., chemotherapy, systemic
corticosteroid therapy, or CD4 counts <250/pL).

In patients with pulmonary coccidioidomycosis and pulmonary
nodules who have additional risk factors for disseminated disease,
patients with cavities, and those presenting with hemoptysis, treatment
with triazole antifungal drugs are recommended, either fluconazole
(400 mg/day) or itraconazole (400 mg/day).

For diffuse pulmonary coccidioidomycosis with significant impairment
of gas exchange, initial liposomal amphotericin B (five mg/kg/day) or
amphotericin B (0.7 to 1.0 mg/kg/day) is recommended until clinical
improvement, followed by fluconazole (400 mg/day) or itraconazole
(400 mg/day) for at least another year. In patients with ongoing
immune suppression, azole therapy may be continued indefinitely.

All patients, whether immunocompetent or immunocompromised, with
any form of disseminated coccidioidomycosis require treatment. For
non-meningeal disseminated disease, treatment with fluconazole (400
mg/day) or itraconazole (400 mg/day) is recommended for at least a
year and until clinical improvement and stabilization. Itraconazole is
preferred in bone disease. In severe or refractory cases, liposomal
amphotericin B (five mg/kg/day) or amphotericin B (0.7 to 1.0
mg/kg/day) may be initiated until clinical improvement, followed by
fluconazole (400 mg/day) or itraconazole (400 mg/day) for at least
another year.

In patients with meningitis, fluconazole (400 to 1,000 mg/day) or
itraconazole (400 to 600 mg/day) for life. In patients with meningitis in
whom treatment with triazole antifungal drugs failed, intrathecal
amphotericin B is recommended in select cases.

Cryptococcosis (immunocompromised hosts and immunocompetent hosts

In asymptomatic immunocompetent patients with respiratory tract
colonization by Cryptococcus neoformans, no antifungal treatment is
recommended.

In immunocompetent patients with pulmonary cryptococcosis and no
evidence of other organ involvement, fluconazole 400 mg/day initially
is recommended, tapering to 200 mg/day after clinical improvement is
assured and with total treatment for six months. Alternatively,
itraconazole 400 mg/day may be considered for six months.
Fluconazole treatment is recommended for longer than six months in
patients with documented Cryptococcus gattii infection.

with disseminated or central nervous system involvement)

In patients with disseminated cryptococcosis or central nervous system
involvement, amphotericin B (0.7 to 1.0 mg/kg/day) plus flucytosine
(100 mg/kg/day) is recommended for two weeks, then fluconazole or
itraconazole (400 mg/day) for eight to 10 weeks. Alternatively,
amphotericin B (0.7 to 1.0 mg/kg/day) plus flucytosine (100
mg/kg/day) may be administered for six to 10 weeks in patients in
whom azoles cannot be used.

In patients with disseminated cryptococcosis or central nervous system
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Histoplasmosis (immunocompetent hosts with Histoplasma-related

involvement, it is recommended that azoles not be used as
monotherapy.

In patients with refractory disease not responding to fluconazole and
itraconazole, voriconazole or posaconazole can be considered as
salvage therapy on a case by case basis.

In patients with acquired immunodeficiency syndrome and CD4+ T
cell count < 200/puL who have disseminated cryptococcosis or central
nervous system involvement, fluconazole 200 mg/day is recommended
to be used indefinitely, after successful primary therapy as outlined
above, or until CD4+ T cell count is greater than 200/uL, human
immunodeficiency virus ribonucleic acid is undetectable and sustained
for three months, and the patient is stable for one to two years.

pulmonary nodules, broncholithiasis, or fibrosing mediastinitis)

Histoplasmosis (immunocompetent hosts with symptomatic, progressive, or

severe pulmonary histoplasmosis)

Among asymptomatic patients with pulmonary nodules in whom
Histoplasma cannot be cultured, antifungal treatment is not
recommended.

In most patients with broncholithiasis, antifungal treatment is not
recommended.

In patients with fibrosing mediastinitis, some clinicians recommend
itraconazole 200 mg twice daily for 12 weeks. In patients with
radiographic or physiologic improvement after an initial 12 weeks of
therapy, longer treatment, up to 12 months, is recommended.

Histoplasmosis (immunocompromised hosts with pulmonary

In asymptomatic patients, no antifungal treatment is recommended.
In symptomatic patients with mild pulmonary histoplasmosis, who
remain symptomatic after three weeks of observation, itraconazole 200
mg twice daily for up to 12 weeks is recommended.

In selected patients with mild to moderate pulmonary histoplasmosis,
initiating treatment with itraconazole 200 mg twice daily rather than
with amphotericin B is recommended.

In patients with severe pulmonary histoplasmosis, amphotericin B 0.7
mg/kg/day is recommended until clinical improvement is observed or
until a cumulative dose of two grams of amphotericin B is reached. In
patients who improve clinically after initial treatment with
amphotericin B, maintenance itraconazole 200 mg twice daily for at
least 12 weeks is recommended.

histoplasmosis or with progressive or disseminated disease, or with chronic

pulmonary histoplasmosis)

In patients with mild to moderate histoplasmosis, itraconazole 200 mg
three times daily for three days is recommended, followed by 200 mg
twice daily for 12 months.

In patients with severe progressive disseminated histoplasmosis
requiring hospitalization, amphotericin B 0.7 to 1.0 mg/kg/day (or a
lipid formulation of amphotericin three to five mg/kg/day) is
recommended until clinical improvement is observed or until a
cumulative dose of two grams of amphotericin B is reached. In patients
who improve clinically after initial treatment with amphotericin B,
itraconazole 200 mg twice daily for 12 months is recommended.

In patients with acquired immunodeficiency syndrome and progressive
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Paracoccidioidomycosis

disseminated histoplasmosis who completed 12 months of initial
itraconazole therapy, itraconazole 200 mg twice daily is recommended
until effective immune reconstitution occurs.

In patients with chronic pulmonary histoplasmosis, itraconazole 200
mg twice daily for 12 to 24 months is recommended rather than no
antifungal treatment.

In patients with severe chronic pulmonary histoplasmosis, initial
treatment with amphotericin B is recommended over itraconazole.

Sporotrichosis

Candidemia

In critically ill patients with disseminated paracoccidioidomycosis,
initial amphotericin B (0.7 to 1.0 mg/kg/day) therapy is recommended
until clinical stabilization or until two grams total dose administered.
This may be followed by azole therapy as listed below.
In patients with disseminated paracoccidioidomycosis and mild to
moderate or slowly progressive symptoms, one of the following
options is recommended until clinical stabilization and resolution of
symptoms. The total duration of therapy must be individualized to
clinical response, but generally therapy for six to 12 months or longer
is employed. Potential regimens include:

0 Ketoconazole 200 to 400 mg daily

0 [Itraconazole 100 to 400 mg daily

0 Sulfadiazine four to six grams daily

In patients with mild to moderately severe pulmonary sporotrichosis,
itraconazole 200 mg twice daily is recommended, with a total duration
of therapy generally of three to six months based upon overall clinical
response.

In patients with severe pulmonary sporotrichosis, amphotericin B 0.7
mg/kg/day is recommended until clinical improvement is observed or
until a cumulative dose of one to two grams of amphotericin B is
reached, followed by itraconazole 200 mg twice daily, with total
duration of therapy generally of three to six months based upon overall
clinical response.

Candidemia should be treated with antifungal agents, selecting one of
the following agents: fluconazole, an amphotericin B formulation, an
echinocandin, voriconazole, or the combination regimen of fluconazole
and amphotericin B.
For patients who are clinically stable and have not recently received
azole therapy, the following are recommended:
0 Fluconazole (400 mg/day or ~6 mg/kg/day) OR
0 Caspofungin (70 mg loading dose day one, then 50 mg/day)
OR
0 Micafungin (100 mg/day) OR
0 Anidulafungin (200 mg on day one, then 100 mg/day).
For patients who are clinically unstable and for whom identification of
the Candida species in the blood is unknown, there is no definitive
recommendation. Several options are available and include:
0 Amphotericin B deoxycholate (0.6 to 1.0 mg/kg/day) or a
lipid formulation of amphotericin B (three to five mg/kg/day)
OR
0 High-dose fluconazole (800 mg/kg/day or ~12 mg/kg/day)
OR
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0 Caspofungin (70 mg loading dose day one, then 50 mg/day)
OR
0 Micafungin (100 mg/day) OR
0 Anidulafungin (200 mg on day one, then 100 mg/day) OR
0 Voriconazole (six mg/kg every 12 hours for two doses, then
three mg/kg every 12 hours) OR
O A combination regimen with fluconazole (800 mg/day) and
amphotericin B (0.6 to 1.0 mg/kg/day, for the first five to six
days)
For Candida albicans and also possibly Candida tropicalis, the drugs
of choice are fluconazole (400 mg/day), amphotericin B (0.6 to 1.0
mg/kg/day), and an echinocandin.
For Candida parapsilosis, the drugs of choice are fluconazole (400
mg/day) or amphotericin B (0.6 to 1.0 mg/kg/day).
For Candida glabrata, the drugs of choice are an echinocandin or
amphotericin B. High-dose fluconazole (800 mg/day) may be a
suitable alternative.
For Candida krusei, the drugs of choice are an echinocandin or
amphotericin B.
For Candida lusitaniae, fluconazole is the preferred therapy.
Lipid formulations of amphotericin B are usually indicated for patients
intolerant of, or refractory to, conventional antifungal therapy.

Other Fungi

In patients with zygomycosis, lipid formulations of amphotericin B are
recommended at five mg/kg/day or amphotericin B deoxycholate at 0.7
to 1.0 mg/kg/day.

In patients who are intolerant of, or refractory to, amphotericin B,
posaconazole 200 mg orally four times per day is recommended.

Infectious Diseases Society of
America: Treatment of
Aspergillosis

(2008)*°

Invasive pulmonary aspergillosis

For primary treatment of invasive pulmonary aspergillosis, intravenous
or oral voriconazole is recommended for most patients. For seriously
ill patients, the parenteral formulation is recommended.

Liposomal amphotericin B may be considered as alternative primary
therapy in some patients. For salvage therapy, agents include lipid
formulations of amphotericin, posaconazole, itraconazole,
caspofungin, or micafungin.

In the absence of a well-controlled, prospective clinical trial, routine
administration of combination therapy for primary therapy is not
routinely recommended. For salvage therapy, an additional antifungal
agent might be added to current therapy, or combination antifungal
drugs from different classes other than those in the initial regimen may
be used.

For patients with successfully treated invasive aspergillosis who will
require subsequent immunosuppression, resumption of antifungal
therapy can prevent recurrent infection.

Tracheobronchial aspergillosis

Voriconazole is recommended as initial therapy in the treatment of
tracheobronchial aspergillosis.

Because the use of deoxycholate amphotericin B may result in
increased nephrotoxicity in association with calcineurin inhibitors, a
lipid formulation of amphotericin B is recommended if a polyene is
considered in the patient (e.g., lung transplant recipient).
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Chronic necrotizing pulmonary aspergillosis

e The greatest body of evidence regarding effective therapy supports the
use of orally administered itraconazole.

e  Although voriconazole (and presumably posaconazole) is also likely to
be effective, there is less published information available.

Single-organ, extrapulmonary forms of invasive aspergillosis
e Voriconazole is recommended for primary treatment of these
uncommon manifestations of invasive aspergillosis.

Aspergillosis of the central nervous system

e The weight of evidence supports voriconazole as the primary
recommendation for systemic antifungal therapy of central nervous
system aspergillosis.

e Itraconazole, posaconazole, or lipid formulations of amphotericin are
recommended for patients who are intolerant or refractory to
voriconazole.

Invasive sinonasal aspergillosis

e If the infection is known to be due to Aspergillus species, voriconazole
should be initiated.

e If'the etiological organism is not known or histopathologic
examination is still pending, an amphotericin B formulation should be
initiated in anticipation of possible sinus zygomycosis.

Aspergillus endocarditis, pericarditis, and myocarditis

e Voriconazole has been successfully used in case reports and may be
the preferred agent.

e  Because of the potential for recurrent infections following replacement
of an infected prosthetic valve, strong consideration should be given to
lifelong antifungal therapy with an antifungal triazole, such as oral
voriconazole or posaconazole.

Aspergillus osteomyelitis and septic arthritis

e Combined medical and surgical intervention is recommended, where
feasible, for management of Aspergillus osteomyelitis and arthritis.

e  Although there is currently limited experience with voriconazole for
treatment of Aspergillus osteomyelitis, voriconazole appears to be
effective for this indication.

e Historically, amphotericin B has been used and would be appropriate
therapy.

Aspergillus endophthalmitis and Aspergillus keratitis

e Following a diagnostic vitreal tap, intravenous amphotericin B and,
where appropriate, intravitreal amphotericin B plus pars plana
vitrectomy may be sight saving in Aspergillus endophthalmitis.

e Voriconazole administered intravitreally or systemically is an
alternative regimen. Management of Aspergillus keratitis requires
emergency ophthalmologic intervention with ophthalmologic
examination, topical antifungal therapy, and systemic antifungal
therapy with amphotericin B, voriconazole, or itraconazole.

Cutaneous aspergillosis
e Therapy for secondary cutaneous lesions reflects that of disseminated
infection, with systemic voriconazole recommended as primary
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therapy.
e Alternative agents include liposomal amphotericin B, posaconazole,
itraconazole, or an echinocandin.

Asperqgillus peritonitis

e Removal of peritoneal dialysis catheter and intraperitoneal dialysis
with amphotericin B, in addition to intravenous administration of
amphotericin B, are recommended.

e Itraconazole or an extended-spectrum azole (voriconazole or
posaconazole) may be used as a salvage therapy.

Esophageal and gastrointestinal aspergillosis

e  Once a diagnosis is established, medical and, where appropriate,
surgical therapy is needed to prevent the complications of potentially
fatal hemorrhage, perforation, obstruction, and infarction.

e Systemic antifungal therapy, as used for disseminated invasive
aspergillosis, is appropriate.

Hepatic aspergillosis

e  Medical therapy of hepatic aspergillosis should be considered as initial
therapy.

e  For extrahepatic or perihepatic biliary obstruction, surgical
intervention is warranted.

Empirical antifungal therapy of neutropenic patients

e Empirical antifungal therapy with amphotericin B, lipid formulations
of amphotericin, itraconazole, voriconazole, or caspofungin is
recommended for high-risk patients with prolonged neutropenia who
remain persistently febrile despite broad-spectrum antibiotic therapy.

e Empirical antifungal therapy is not recommended for patients who are
anticipated to have short durations of neutropenia (duration of
neutropenia, <10 days), unless other findings indicate the presence of
an invasive fungal infection.

Prophylaxis against invasive aspergillosis

e Antifungal prophylaxis with posaconazole can be recommended in
hematopoietic stem cell transplantation recipients with graft-vs-host
disease who are at high risk for invasive aspergillosis and in patients
with acute myelogenous leukemia or myelodysplastic syndrome who
are at high risk for invasive aspergillosis.

e Itraconazole may be effective, but tolerability limits its use.

Aspergilloma and chronic pulmonary aspergillosis

e Antifungal chemotherapy with itraconazole, voriconazole, or
presumably, posaconazole provides some potential for therapeutic
benefit with comparatively minimal risk.

Aspergillus otomycosis (otic aspergillosis)

e Topical therapy with irrigating solutions of boric acid, acetic acid, or
azole cream may be effective in eradicating Aspergillus otomycosis.

e For refractory cases and in contexts of perforated tympanic
membranes, use of voriconazole, posaconazole, or itraconazole may be
appropriate.

Allergic bronchopulmonary aspergillosis
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e Treatment of allergic bronchopulmonary aspergillosis should consist of
a combination of corticosteroids and itraconazole.

Allergic Aspergillus sinusitis
e Itraconazole is recommended for consideration in allergic Aspergillus
sinusitis.

Renal aspergillosis

e Because none of the available antifungal agents are excreted primarily
into the pelvis of the kidney or urine, the management of pelvicaliceal
and ureteral infection may require nephrostomy with instillation of
amphotericin B.

Infectious Diseases Society of
America: Clinical Practice
Guidelines for the
Management of Blastomycosis
(2008)™

Reviewed and deemed current
as of April 2013

Pulmonary blastomycosis

e For moderately severe to severe disease, initial treatment with a lipid
formulation of amphotericin B at a dosage of three to five mg/kg/day
or amphotericin B deoxycholate at a dosage of 0.7 to 1.0 mg/kg/day for
one to two weeks or until improvement is noted, followed by oral
itraconazole, 200 mg three times per day for three days and then 200
mg twice per day, for a total of six to 12 months, is recommended.

¢ For mild to moderate disease, oral itraconazole, 200 mg three times per
day for three days and then once or twice per day for six to 12 months,
is recommended.

Disseminated extrapulmonary blastomycosis

o For moderately severe to severe disease, lipid formulation
amphotericin B, three to five mg/kg/day, or amphotericin B
deoxycholate, 0.7 to 1.0 mg/kg/day, for one to two weeks or until
improvement is noted, followed by oral itraconazole, 200 mg three
times per day for three days and then 200 mg twice per day for a total
of at least 12 months, is recommended.

¢ For mild to moderate disease, oral itraconazole, 200 mg three times per
day for three days and then once or twice per day for six to 12 months,
is recommended.

e Patients with osteoarticular blastomycosis should receive a total of at
least 12 months of antifungal therapy.

e Serum levels of itraconazole should be determined after the patient has
received this agent for at least two weeks, to ensure adequate drug
exposure.

Central nervous system blastomycosis

e Amphotericin B, given as a lipid formulation at a dosage of five
mg/kg/day over four to six weeks followed by an oral azole, is
recommended. Possible options for azole therapy include fluconazole,
800 mg per day, itraconazole, 200 mg two or three times per day, or
voriconazole, 200 to 400 mg twice per day, for at least 12 months and
until resolution of cerebrospinal fluid abnormalities.

Treatment for immunosuppressed patients with blastomycosis

e Amphotericin B, given as a lipid formulation, three to five mg/kg/day,
or amphotericin B deoxycholate, 0.7 to 1.0 mg/kg/day, for one to two
weeks or until improvement is noted, is recommended as initial
therapy for patients who are immunosuppressed, including those with
acquired immunodeficiency syndrome.

e Itraconazole, 200 mg three times daily for three days and then twice
daily, is recommended as step-down therapy after the patient has
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responded to initial treatment with amphotericin B and should be given
to complete a total of at least 12 months of therapy.

Serum levels of itraconazole should be determined after the patient has
received this agent for at least two weeks, to ensure adequate drug
exposure.

Lifelong suppressive therapy with oral itraconazole, 200 mg per day,
may be required for immunosuppressed patients if immunosuppression
cannot be reversed and in patients who experience relapse despite
appropriate therapy.

Treatment for blastomycosis in pregnant women and in children

During pregnancy, lipid formulation amphotericin B, three to five
mg/kg/day, is recommended. Azoles should be avoided because of
possible teratogenicity.

If the newborn shows evidence of infection, treatment is recommended
with amphotericin B deoxycholate, 1.0 mg/kg/day.

For children with severe blastomycosis, amphotericin B deoxycholate,
0.7 to 1.0 mg/kg/day, or lipid formulation amphotericin B, at a dosage
of three to five mg/kg/day, is recommended for initial therapy,
followed by oral itraconazole, 10 mg/kg/day (up to 400 mg daily) as
step-down therapy, for a total of 12 months.

For children with mild to moderate infection, oral itraconazole, at a
dosage of 10 mg/kg/day (to a maximum of 400 mg orally daily) for six
to 12 months, is recommended.

Serum levels of itraconazole should be determined after the patient has
received this agent for at least two weeks, to ensure adequate drug
exposure.

Infectious Diseases Society of
America: Clinical Practice
Guidelines for the
Management of Candidiasis
(2009)*

Candidemia in non-neutropenic patients

Fluconazole or an echinocandin (caspofungin, micafungin, or
anidulafungin) is recommended as initial therapy for most adult
patients. An echinocandin is recommended for patients with
moderately severe to severe illness or for patients who have had recent
azole exposure. Fluconazole is recommended for patients who are less
critically ill and who have had no recent azole exposure. The same
therapeutic approach is advised for children, with attention to
differences in dosing regimens.

Transition from an echinocandin to fluconazole is recommended for
patients who have isolates that are likely to be susceptible to
fluconazole (e.g., Candida albicans) and who are clinically stable.
For infection due to Candida glabrata, an echinocandin is preferred.
Transition to fluconazole or voriconazole therapy is not recommended
without confirmation of isolate susceptibility. For patients who have
initially received fluconazole or voriconazole, are clinically improved,
and whose follow-up culture results are negative, continuing use of an
azole to completion of therapy is reasonable.

For infection due to Candida parapsilosis, treatment with fluconazole
is recommended. For patients who have initially received an
echinocandin, are clinically improved, and whose follow-up culture
results are negative, continuing use of an echinocandin is reasonable.
Amphotericin B deoxycholate or a lipid formulation of amphotericin B
are alternatives if there is intolerance to or limited availability of other
antifungals. Transition from amphotericin B deoxycholate or lipid
formulation of amphotericin B to fluconazole is recommended for
patients who have isolates that are likely to be susceptible to
fluconazole (e.g., Candida albicans) and who are clinically stable.
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Candidemia in neutropenic patients

Voriconazole is effective for candidemia, but it offers little advantage
over fluconazole and is recommended as step-down oral therapy for
selected cases of candidiasis due to Candida krusei or voriconazole-
susceptible Candida glabrata.

Empirical treatment for suspected invasive candidiasis in non-neutropenic

An echinocandin (caspofungin, micafungin, or anidulafungin) or lipid
formulation of amphotericin B is recommended for most patients.

For patients who are less critically ill and who have no recent azole
exposure, fluconazole is a reasonable alternative. Voriconazole can be
used in situations in which additional mold coverage is desired.

For infections due to Candida glabrata, an echinocandin is preferred.
Lipid formulations of amphotericin B are an alternative treatment
option. For patients who were already receiving voriconazole or
fluconazole, are clinically improved, and whose follow-up culture
results are negative, continuing use of the azole to completion of
therapy is reasonable.

For infections due to Candida parapsilosis, fluconazole or lipid
formulation of amphotericin B is preferred as initial therapy. If the
patient is receiving an echinocandin, is clinically stable, and follow-up
culture results are negative, continuing the echinocandin until
completion of therapy is reasonable. For infections due to Candida
krusei, an echinocandin, lipid formulation of amphotericin B, or
voriconazole is recommended.

patients

Empirical treatment for suspected invasive candidiasis in neutropenic

Empirical therapy for suspected candidiasis in non-neutropenic
patients is similar to that for proven candidiasis. Fluconazole,
caspofungin, anidulafungin, or micafungin is recommended as initial
therapy. An echinocandin is preferred for patients who have had recent
azole exposure, whose illness is moderately severe or severe, or who
are at high risk of infection due to Candida glabrata or Candida
krusei.

Amphotericin B deoxycholate or a lipid formulation of amphotericin B
are alternatives if there is intolerance to other antifungals or limited
availability of other antifungals.

patients

Chronic disseminated candidiasis

Lipid formulations of amphotericin B, caspofungin, or voriconazole
are recommended.

Fluconazole and itraconazole are alternative agents.

Azoles should not be used for empirical therapy in patients who have
received an azole for prophylaxis.

Fluconazole is recommended for clinically stable patients. Lipid
formulation of amphotericin B or amphotericin B deoxycholate can be
used to treat acutely ill patients or patients with refractory disease.
Induction therapy with amphotericin B for one to two weeks, followed
by oral fluconazole is also recommended.

Anidulafungin, micafungin, or caspofungin are alternatives for initial
therapy, followed by oral fluconazole when clinically appropriate.
Therapy should be continued for weeks to months, until calcification
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occurs or lesions resolve. Premature discontinuation of antifungal
therapy can lead to recurrent infection.

Patients with chronic disseminated candidiasis who require ongoing
chemotherapy or undergo stem cell transplantation should continue to
receive antifungal therapy throughout the period of high risk to prevent
relapse.

Treatment for neonatal candidiasis

Amphotericin B deoxycholate is recommended for neonates with
disseminated candidiasis. If urinary tract involvement is excluded, lipid
formulation of amphotericin B can be used. Fluconazole is a
reasonable alternative. The recommended length of therapy is three
weeks.

Echinocandins should be used with caution and are generally limited to
situations in which resistance or toxicity precludes the use of
fluconazole or amphotericin B deoxycholate.

In nurseries with high rates of invasive candidiasis, fluconazole
prophylaxis may be considered in neonates whose birth weight is
<1000 grams. Antifungal drug resistance, drug-related toxicity, and
neurodevelopmental outcomes should be observed.

Osteoarticular Candida infections

For osteomyelitis, fluconazole at a dosage of 400 mg daily for six to 12
months or lipid formulation of amphotericin B at a dosage of three to
five mg/kg/day for at least two weeks, followed by fluconazole at a
dosage of 400 mg daily for six to 12 months is recommended.
Alternatives include an echinocandin or amphotericin B deoxycholate
at a dosage of 0.5 to 1.0 mg/kg/day for at least two weeks, followed by
fluconazole at a dosage of 400 mg daily for six to 12 months.

For septic arthritis, treatment for at least six weeks with fluconazole at
a dosage of 400 mg daily or lipid formulation of amphotericin B at a
dosage of three to five mg/kg/day for at least two weeks, followed by
fluconazole at a dosage of 400 mg daily is recommended. Alternatives
include an echinocandin or amphotericin B deoxycholate at a dosage of
0.5 to 1.0 mg/kg/day for at least two weeks, followed by fluconazole at
a dosage of 400 mg daily for the remainder of therapy.

For infection involving a prosthetic device, device removal is
recommended for most cases. Therapy for at least six weeks with the
above dosages of fluconazole, lipid formulation of amphotericin B, an
echinocandin, or amphotericin B deoxycholate is recommended. If the
device cannot be removed, chronic suppression with fluconazole is
recommended.

Central nervous system candidiasis

Lipid formulation of amphotericin B with or without flucytosine is
recommended for the initial several weeks of treatment.

Fluconazole is recommended as step-down therapy after the patient
responds to initial treatment with lipid formulation of amphotericin B
and flucytosine. Therapy should continue until all signs and symptoms,
cerebrospinal fluid abnormalities, and radiologic abnormalities have
resolved.

Candida endophthalmitis

Amphotericin B deoxycholate combined with flucytosine is
recommended for advancing lesions or lesions threatening the macula.
Fluconazole is an acceptable alternative for less severe
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endophthalmitis. Lipid formulation of amphotericin B, voriconazole, or
an echinocandin can be used to treat patients who are intolerant of or
experiencing treatment failure with amphotericin B deoxycholate in
combination with flucytosine or fluconazole.

The recommended duration of therapy is at least four to six weeks and
is determined by the stabilization or resolution of lesions as
documented by repeated ophthalmological examinations.

Cardiovascular Candida infections

For native valve endocarditis, lipid formulation of amphotericin B with
or without flucytosine is recommended. Alternatives include
amphotericin B deoxycholate with or without flucytosine or an
echinocandin (caspofungin or anidulafungin). Step-down therapy to
fluconazole should be considered among patients with susceptible
Candida isolates who have demonstrated clinical stability and
clearance of Candida from the bloodstream. Valve replacement is
recommended, and treatment should continue for at least six weeks
after valve replacement and should continue for a longer duration in
patients with perivalvular abscesses and other complications.

For patients who cannot undergo valve replacement, long-term
suppression with fluconazole is recommended.

For prosthetic valve endocarditis, the recommendations above apply,
and suppressive therapy should be indefinite if valve replacement is not
possible.

For pericarditis, lipid formulation of amphotericin B, amphotericin B
deoxycholate, an echinocandin, or fluconazole for as long as several
months, in combination with either a pericardial window or
pericardiectomy, is recommended. Step-down therapy to fluconazole
should be considered for patients who have initially responded to
amphotericin B or an echinocandin and who are clinically stable.

For myocarditis, treatment as for endocarditis (as stated above) is
recommended.

For suppurative thrombophlebitis, catheter removal and incision and
drainage or resection of the vein, if feasible, is recommended. Lipid
formulation of amphotericin B, amphotericin B deoxycholate,
fluconazole, or an echinocandin for at least two weeks after candidemia
has cleared is recommended. Step-down therapy to fluconazole should
be considered for patients who have initially responded to amphotericin
B or an echinocandin and who are clinically stable. Resolution of the
thrombus can be used as evidence to discontinue antifungal therapy if
clinical and culture data are supportive.

For pacemaker and implantable cardiac defibrillator wire infections,
removal of the entire device and systemic antifungal therapy with lipid
formulation of amphotericin B with or without flucytosine,
amphotericin B deoxycholate with or without flucytosine, or an
echinocandin is recommended. Step-down therapy to fluconazole
should be considered for patients with susceptible Candida isolates
who have demonstrated clinical stability and clearance of Candida
from the bloodstream. For infections limited to generators and/or
pockets, four weeks of antifungal therapy after removal of the device is
recommended. For pacemaker and implantable cardiac defibrillator
wire infections, at least six weeks of antifungal therapy after wire
removal is recommended.

For ventricular assist devices that cannot be removed, treatment with
lipid formulation of amphotericin B, amphotericin B deoxycholate, or
an echinocandin is recommended. After candidemia has cleared and the
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patient has responded clinically, fluconazole is recommended as step-
down therapy. Chronic suppressive therapy with fluconazole is
warranted until the device is removed.

Esophageal candidiasis

e Systemic antifungal therapy is always required. Oral fluconazole for 14
to 21 days is recommended. Intravenous fluconazole, amphotericin B
deoxycholate, or an echinocandin should be used for patients who
cannot tolerate oral therapy. A diagnostic trial of antifungal therapy is
appropriate before performing an endoscopic examination.

e For fluconazole-refractory disease, itraconazole solution, posaconazole
suspension, or voriconazole (administered intravenously or orally) for
14 to 21 days is recommended. Micafungin, anidulafungin, or
amphotericin B deoxycholate are acceptable alternatives.

e  Suppressive therapy with fluconazole is recommended for recurrent
infections.

e In patients with acquired immunodeficiency syndrome, treatment with
highly active antiretroviral therapy is recommended to reduce recurrent
infections.

Oropharyngeal candidiasis

e For mild disease, clotrimazole troches, nystatin suspension, or nystatin
pastilles for seven to 14 days is recommended.

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

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

e  Chronic suppressive therapy is usually unnecessary for patients with
human immunodeficiency virus infection. If suppressive therapy is
required, fluconazole three times weekly is recommended. Treatment
with highly active antiretroviral therapy is recommended to reduce
recurrent infections.

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

Antifungal prophylaxis for solid-organ transplant recipients, patients
hospitalized in intensive care units, neutropenic patients receiving

chemotherapy, and stem cell transplant recipients at risk of candidiasis

e For solid-organ transplant recipients, fluconazole or liposomal
amphotericin B is recommended as postoperative antifungal
prophylaxis for liver, pancreas, and small bowel transplant recipients at
high risk of candidiasis.

e  For patients hospitalized in the intensive care unit, fluconazole is
recommended for high-risk patients in adult units that have a high
incidence of invasive candidiasis.

e  For patients with chemotherapy-induced neutropenia, fluconazole,
posaconazole, or caspofungin is recommended during induction
chemotherapy for the duration of neutropenia. Oral itraconazole is an
effective alternative, but it offers little advantage over other agents and
is less well tolerated.

e For stem cell transplant recipients with neutropenia, fluconazole,
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posaconazole, or micafungin is recommended during the period of risk
of neutropenia.

Urinary tract infections — asymptomatic candiduria

e Treatment is not recommended unless the patient belongs to a group at
high risk of dissemination. Elimination of predisposing factors often
results in resolution of candiduria.

e High-risk patients include neutropenic patients, infants with low birth
weight, and patients who will undergo urologic manipulations.
Neutropenic patients and neonates should be managed as described for
invasive candidiasis. For those patients undergoing urologic
procedures, fluconazole, or amphotericin B deoxycholate for several
days before and after the procedure is recommended.

Urinary tract infections — symptomatic candiduria

e For candiduria with suspected disseminated candidiasis, treatment as
described for candidemia is recommended.

e For cystitis due to a fluconazole-susceptible Candida species, oral
fluconazole for two weeks is recommended. For fluconazole-resistant
organisms, amphotericin B deoxycholate for one to seven days or oral
flucytosine for seven to 10 days are alternatives. Amphotericin B
deoxycholate bladder irrigation is generally not recommended but may
be useful for treatment of patients with fluconazole-resistant Candida
species, especially Candida glabrata.

e For pyelonephritis due to fluconazole-susceptible organisms, oral
fluconazole daily for two weeks is recommended. For patients with
fluconazole-resistant Candida strains, especially Candida glabrata,
alternatives include amphotericin B deoxycholate with or without
flucytosine or flucytosine alone for two weeks.

e For fungus balls, surgical intervention is strongly recommended in
non-neonates. Fluconazole is recommended. Amphotericin B
deoxycholate with or without flucytosine is an alternative. If access to
the renal collecting system is available, an adjunct to systemic therapy
is irrigation with amphotericin B deoxycholate. Treatment duration
should be until symptoms have resolved and urine cultures no longer
yield Candida species.

Vulvovaginal candidiasis

e Several topical antifungal agents are effective therapy for vulvovaginal
candidiasis, and no agent is clearly more effective than another.

e A single 150 mg dose of fluconazole is recommended for the treatment
of uncomplicated Candida vulvovaginal candidiasis.

e  For recurring Candida vulvovaginal candidiasis, 10 to 14 days of
induction therapy with a topical or oral azole, followed by fluconazole
once per week for six months, is recommended.

Infectious Diseases Society of
America: Practice Guidelines
for the Treatment of
Coccidioidomycosis

(2005)*

Uncomplicated acute coccidioidal pneumonia

e  Commonly prescribed therapies include oral azole antifungal agents at
dosages of 200 to 400 mg per day. Courses of therapy are typically
administered for three to six months.

e During pregnancy, amphotericin B is the treatment of choice because
fluconazole (and likely other azole antifungals) are teratogenic.

Diffuse pneumonia
e  Therapy is usually begun either with amphotericin B or high-dose
fluconazole.
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Amphotericin B is more frequently used as initial therapy if significant
hypoxia is present or if deterioration is rapid.

Several weeks of therapy are often required to produce clear evidence
of improvement. After this time, amphotericin B therapy may be
discontinued and replaced with treatment with an oral azole antifungal.
In combination, the total length of therapy should be at least one year,
and for patients with severe immunodeficiency, oral azole therapy
should be continued as secondary prophylaxis.

Symptomatic pulmonary cavity infections

Complications of coccidioidal cavities include local discomfort,
superinfection with other fungi or possibly bacteria, or hemoptysis.
Should these complications occur, oral therapy with azole antifungals
may result in improvement, although recurrence of symptoms may
occur on cessation of therapy.

Rupture of a coccidioidal cavity into the pleural space, resulting in a
pyopneumothorax, is an infrequent but serious complication of
coccidioidal pneumonia. In young, otherwise-healthy patients, surgical
closure by lobectomy with decortication is the preferred management.
Antifungal therapy is recommended for treatment, particularly in cases
with delay of diagnosis and coexistent diseases.

For patients in whom the diagnosis was delayed a week or more, or for
patients in whom there are coexistent diseases, management
approaches are less uniform and may include courses of therapy with
amphotericin B or oral azole antifungal drugs prior to surgery or chest
tube drainage without surgery.

Chronic progressive fibrocavitary pneumonia

Initial treatment with oral azole antifungal agents is recommended.

If the patient improves sufficiently, therapy should be continued for at
least one year. If therapy is not satisfactory, switching to an alternative
azole antifungal, raising the dosage of the azole, or therapy with
amphotericin B are alternative strategies.

Surgical resection may be a useful option for refractory lesions that are
well localized or in cases in which significant hemoptysis has
occurred.

Non-meningeal disseminated infection (extrapulmonary)

Initial therapy is usually initiated with oral azole antifungal agents.
Amphotericin B is recommended for alternative therapy, especially if
lesions are appearing to worsen rapidly and are in particularly critical
locations, such as the vertebral column.

In patients experiencing failure of conventional deoxycholate
amphotericin B therapy, or experiencing intolerable drug-related
toxicities, lipid amphotericin B formulations have been demonstrated
to be safe and to cause less nephrotoxicity and may be considered.
Combination therapy with amphotericin B and an azole has been
administered to some patients, especially when infection is widespread
or in cases in which there has been disease progression during
treatment with a single agent. Although combination therapy may
improve responses, there is no evidence that such an approach is more
effective than treatment with a single agent.

Meningeal disseminated infection (extrapulmonary)

Therapy with oral fluconazole is preferred by most clinicians.
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Itraconazole, administered in dosages of 400 to 600 mg per day, has
also been reported to be comparably effective.

Some physicians also initiate therapy with intrathecal amphotericin B
in addition to an azole on the basis that responses are more prompt
with this approach. Patients who respond to azole therapy should
continue this treatment indefinitely. Patients who do not respond to
fluconazole or itraconazole would be candidates for intrathecal
amphotericin B therapy with or without continuation of azole
treatment.

Infectious Diseases Society of
America: Clinical Practice
Guidelines for the
Management of Cryptococcal
Disease

(2010)*

Reviewed and deemed current
as of April 2013

Cryptococcal meningoencephalitis (human immunodeficiency virus-

infected individuals)

Non-meningeal, pulmonary cryptococcosis (immunosuppressed):

Primary therapy: induction and consolidation:

0 Amphotericin B deoxycholate (0.7 to 1.0 mg/kg per day V)
plus flucytosine (100 mg/kg/day orally in four divided doses;
IV formulations may be used in severe cases and in those
without oral intake where the preparation is available) for at
least two weeks, followed by fluconazole (400 mg [six
mg/kg] per day orally) for a minimum of eight weeks.

0 Lipid formulations of amphotericin B, including liposomal
amphotericin B (three to four mg/kg/day IV) and
amphotericin B lipid complex (five mg/kg/day IV) for at least
two weeks, could be substituted for amphotericin B
deoxycholate among patients with or predisposed to renal
dysfunction.

Alternative regimens for induction and consolidation (listed in order of
highest recommendation top to bottom):

0 Amphotericin B deoxycholate (0.7 to 1.0 mg/kg/day IV),
liposomal amphotericin B (three to four mg/kg/day IV), or
amphotericin B lipid complex (5 mg/kg/day IV) for four to six
weeks. Liposomal amphotericin B has been given safely at six
mg/kg/day IV in cryptococcal meningoencephalitis and could
be considered in the event of treatment failure or high—fungal
burden disease.

0 Amphotericin B deoxycholate (0.7 mg/kg/day IV) plus
fluconazole (800 mg/day orally) for two weeks, followed by
fluconazole (800 mg/day orally) for a minimum of eight
weeks.

0 Fluconazole (>800 mg/day orally; 1200 mg/day is favored)
plus flucytosine (100 mg/kg/day orally) for six weeks.

0 Fluconazole (800 to 2000 mg/day orally) for 10 to 12 weeks;
a dosage of >1200 mg/day is encouraged if fluconazole alone
is used.

0 Itraconazole (200 mg twice/day orally) for 10 to 12 weeks,
although use of this agent is discouraged.

For mild-to-moderate symptoms, absence of diffuse pulmonary
infiltrates, absence of severe immunosuppression, and negative results
of a diagnostic evaluation for dissemination, use fluconazole (400 mg
[six mg/kg] per day orally) for six to 12 months.

In human immunodeficiency virus-infected patients who are receiving
highly active antiretroviral therapy with a CD4 cell count >100
cells/pL and a cryptococcal antigen titer that is <1:512 and/or not
increasing, consider stopping maintenance fluconazole after one year
of treatment.
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Cryptococcal meningoencephalitis (non-human immunodeficiency virus-

infected, non-transplant hosts)

Amphotericin B deoxycholate (0.7 to 1.0 mg/kg/day IV) plus
flucytosine (100 mg/kg/day orally in four divided doses) for at least
four weeks for induction therapy. The four-week induction therapy is
reserved for persons with meningoencephalitis without neurological
complications and cerebrospinal fluid yeast culture results that are
negative after two weeks of treatment. For amphotericin B
deoxycholate toxicity issues, lipid formulations of amphotericin B may
be substituted in the second two weeks. In patients with neurological
complications, consider extending induction therapy for a total of six
weeks, and lipid formulations of amphotericin B may be given for the
last four weeks of the prolonged induction period. Then, start
consolidation with fluconazole (400 mg per day) for eight weeks.

If patient is amphotericin B deoxycholate intolerant, substitute
liposomal amphotericin B (three to four mg/kg/day IV) or
amphotericin B lipid complex (five mg/kg/day IV).

If flucytosine is not given or treatment is interrupted, consider
lengthening amphotericin B deoxycholate or lipid formulations of
amphotericin B induction therapy for at least two weeks.

In patients at low risk for therapeutic failure, consider induction
therapy with combination of amphotericin B deoxycholate plus
flucytosine for only two weeks, followed by consolidation with
fluconazole (800 mg [12 mg/kg] per day orally) for eight weeks.
After induction and consolidation therapy, use maintenance therapy
with fluconazole (200 mg [three mg/kg] per day orally) for six to 12
months.

Non-meningeal, pulmonary cryptococcosis (non-immunosuppressed):

For mild-to-moderate symptoms, administer fluconazole (400 mg per
day orally) for six to 12 months; persistently positive serum
cryptococcal antigen titers are not criteria for continuance of therapy.
For severe disease, treat similarly to central nervous system disease.
Itraconazole (200 mg twice/day orally), voriconazole (200 mg
twice/day orally), and posaconazole (400 mg twice/day orally) are
acceptable alternatives if fluconazole is unavailable or contraindicated.

Organ transplant recipients

For central nervous system disease, liposomal amphotericin B (three to
four mg/kg/day IV) or amphotericin B lipid complex (five mg/kg/day
IV) plus flucytosine (100 mg/kg/day in four divided doses) for at least
two weeks for the induction regimen, followed by fluconazole (400 to
800 mg [six to 12 mg/kg] per day orally) for eight weeks and by
fluconazole (200 to 400 mg/day orally) for six to 12 months. If
induction therapy does not include flucytosine, consider lipid
formulations of amphotericin B for at least four to six weeks of
induction therapy, and liposomal amphotericin B (six mg/kg/day)
might be considered in high—fungal burden disease or relapse.

For mild-to-moderate non-central nervous system disease, fluconazole
(400 mg [six mg/kg] per day) for six to 12 months.

For moderately severe—to-severe non-central nervous system or
disseminated disease without central nervous system involvement, treat
the same as central nervous system disease.

In the absence of any clinical evidence of extrapulmonary or
disseminated cryptococcosis, severe pulmonary disease is treated the
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same as central nervous system disease. For mild-to-moderate
symptoms without diffuse pulmonary infiltrates, use fluconazole (400
mg [six mg/kg] per day) for six to 12 months.

e Fluconazole maintenance therapy should be continued for at least six
to 12 months.

Cryptococcal meningoencephalitis (management of complications-

persistence)

e Reinstitute induction phase of primary therapy for longer course (four
to 10 weeks).

e  Consider increasing the dose if the initial dosage of induction therapy
was <0.7 mg/kg IV of amphotericin B deoxycholate per day or <3
mg/kg of lipid formulations of amphotericin B per day, up to one
mg/kg IV of amphotericin B deoxycholate per day or six mg/kg of
liposomal amphotericin B per day; in general, combination therapy is
recommended.

e If'the patient is polyene intolerant, consider fluconazole (>800 mg/day
orally) plus flucytosine (100 mg/kg/day orally in four divided doses).

e If patient is flucytosine intolerant, consider amphotericin B
deoxycholate (0.7 mg/kg/day IV) plus fluconazole (800 mg [12 mg/kg]
per day orally).

e Use of intrathecal or intraventricular amphotericin B deoxycholate is
generally discouraged and is rarely necessary.

Cerebral cryptococcomas

e Induction therapy with amphotericin B deoxycholate (0.7 to 1.0
mg/kg/day IV), liposomal amphotericin B (three to four mg/kg/day
IV), or amphotericin B lipid complex (5 mg/kg/day IV) plus
flucytosine (100 mg/kg/day orally in four divided doses) for at least six
weeks.

e Consolidation and maintenance therapy with fluconazole (400 to 800
mg/day orally) for 6 to 18 months.

Non-meningeal, non-pulmonary cryptococcosis

e If central nervous system disease is ruled out, fungemia is not present,
infection occurs at single site, and there are no immunosuppressive risk
factors, consider fluconazole (400 mg [six mg/kg] per day orally) for
six to 12 months.

Infectious Diseases Society of
America: Clinical Practice
Guidelines for the
Management of Patients with
Histoplasmosis

(2007)"

Reviewed and deemed current
as of June 2011

Moderately severe to severe acute pulmonary histoplasmosis (adults)

e Lipid formulation of amphotericin B (3.0 to 5.0 mg/kg/day
intravenously for one to two weeks) followed by itraconazole (200 mg
three times daily for three days and then 200 mg twice daily, for a total
of 12 weeks) is recommended.

e The deoxycholate formulation of amphotericin B is an alternative to a
lipid formulation in patients who are at a low risk for nephrotoxicity.

Mild-to-moderate acute pulmonary histoplasmosis (adults)

e Treatment is usually unnecessary. Itraconazole (200 mg three times
daily for three days and then 200 mg once or twice daily for six to 12
weeks) is recommended for patients who continue to have symptoms
for 11 month.

Acute pulmonary histoplasmosis (children)
e Treatment indications and regimens are similar to those for adults,
except that amphotericin B deoxycholate (1.0 mg/kg/day) is usually
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well tolerated, and the lipid preparations are not preferred.

e Itraconazole dosage in children is 5.0 to 10.0 mg/kg/day in two divided
doses (not to exceed 400 mg daily), generally using the solution
formulation.

Chronic cavitary pulmonary histoplasmosis

e Itraconazole (200 mg three times daily for three days and then once or
twice daily for at least one year) is recommended, but some prefer 18
to 24 months in view of the risk for relapse.

e Blood levels of itraconazole should be obtained after the patient has
been receiving this agent for at least two weeks to ensure adequate
drug exposure.

Pericarditis

e Nonsteroidal anti-inflammatory therapy is recommended in mild cases.

e Prednisone (0.5 to 1.0 mg/kg daily [maximum, 80 mg daily] in
tapering doses over one to two weeks) is recommended for patients
with evidence of hemodynamic compromise or unremitting symptoms
after several days of therapy with nonsteroidal anti-inflammatory
therapy.

e  Pericardial fluid removal is indicated for patients with hemodynamic
compromise.

e Itraconazole (200 mg three times daily for three days and then once or
twice daily for six to 12 weeks) is recommended if corticosteroids are
administered.

Rheumatologic syndromes

e Nonsteroidal anti-inflammatory therapy is recommended in mild cases.

e  Prednisone (0.5 to 1.0 mg/kg/day [maximum, 80 mg daily] in tapering
doses over one to two weeks) is recommended in severe cases.

e Itraconazole (200 mg three times daily for three days and then once or
twice daily for six to 12 weeks) is recommended only if corticosteroids
are administered.

Mediastinal lymphadenitis

e Treatment is usually unnecessary. Itraconazole (200 mg three times
daily for three days and then 200 mg once or twice daily for six to 12
weeks) is recommended in patients who have symptoms that warrant
treatment with corticosteroids and in those who continue to have
symptoms for 11 month.

e  Prednisone (0.5 to 1.0 mg/kg/day [maximum, 80 mg daily] in tapering
doses over one to two weeks) is recommended in severe cases with
obstruction or compression of contiguous structures.

Mediastinal granuloma

e  Treatment is usually unnecessary. Itraconazole (200 mg three times
daily for three days and then once or twice daily for six to 12 weeks) is
recommended for symptomatic cases.

Mediastinal fibrosis

e Antifungal treatment is not recommended. The placement of
intravascular stents is recommended for selected patients with
pulmonary vessel obstruction.

e traconazole (200 mg once or twice daily for 12 weeks) is
recommended if clinical findings cannot differentiate mediastinal
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fibrosis from mediastinal granuloma.

Progressive disseminated histoplasmosis (adults)

e For moderately severe to severe disease, liposomal amphotericin B
(3.0 mg/kg/day) is recommended for one to two weeks, followed by
oral itraconazole (200 mg three times daily for three days and then 200
mg twice daily for a total of at least 12 months).

e  Substitution of another lipid formulation may be preferred in some
patients because of tolerability.

e The deoxycholate formulation of amphotericin B is an alternative to a
lipid formulation in patients who are at a low risk for nephrotoxicity.

e  For mild-to-moderate disease, itraconazole (200 mg three times daily
for three days and then twice daily for at least 12 months) is
recommended.

e Lifelong suppressive therapy with itraconazole (200 mg daily) may be
required in immunosuppressed patients if immunosuppression cannot
be reversed and in patients who relapse despite receipt of appropriate
therapy.

e Blood levels of itraconazole should be obtained to ensure adequate
drug exposure.

Progressive disseminated histoplasmosis (children)

e Amphotericin B deoxycholate (1.0 mg/kg/day for four to six weeks) is
recommended.

Amphotericin B deoxycholate (1.0 mg/kg/day for two to four weeks)
followed by itraconazole (5.0 to 10.0 mg/kg/day in two divided doses)
to complete three months of therapy is an alternative.

Longer therapy may be needed for patients with severe disease,
immunosuppression, or primary immunodeficiency syndromes.
Lifelong suppressive therapy with itraconazole (5.0 mg/kg/day, up to
200 mg daily) may be required in immunosuppressed patients if
immunosuppression cannot be reversed and in patients who experience
relapse despite receipt of appropriate therapy.

Blood levels of itraconazole should be obtained to ensure adequate
drug exposure.

Prophylaxis for immunosuppressed patients

e  Prophylaxis with itraconazole (200 mg daily) is recommended in
patients with human immunodeficiency virus with CD4 cell counts
<150 cells/mm’ in specific areas of endemicity where the incidence of
histoplasmosis is 110 cases per 100 patient-years.

e Prophylaxis with itraconazole (200 mg daily) may be appropriate in
specific circumstances in other immunosuppressed patients.

Central nervous system histoplasmosis

e Liposomal amphotericin B (5.0 mg/kg/day for a total of 175 mg/kg
given over four to six weeks) followed by itraconazole (200 mg two or
three times daily) for at least one year and until resolution of
cerebrospinal fluid abnormalities, including Histoplasma antigen
levels, is recommended.

e Blood levels of itraconazole should be obtained to ensure adequate
drug exposure.

Histoplasmosis in Pregnancy
e Lipid formulation amphotericin B is recommended. The deoxycholate
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formulation of amphotericin B is an alternative to a lipid formulation
in patients who are at a low risk for nephrotoxicity.

If the newborn shows evidence for infection, treatment is
recommended with amphotericin B deoxycholate.

Infectious Diseases Society of
America: Clinical Practice
Guidelines for the
Management of Sporotrichosis
(2007)*

Reviewed and deemed current
as of April 2013

Lymphocutaneous and cutaneous sporotrichosis

For cutaneous and lymphocutaneous sporotrichosis, itraconazole 200
mg orally daily is recommended to be given for two to four weeks after
all lesions have resolved, usually for a total of three to six months.
Patients who do not respond should be given a higher dosage of
itraconazole (200 mg twice daily); terbinafine, administered at a
dosage of 500 mg orally twice daily; or saturated solution of potassium
iodide, initiated at a dosage of five drops (using a standard eye-
dropper) three times daily and increasing, as tolerated, to 40 to 50
drops three times daily.

Fluconazole (400 to 800 mg daily) should be used only if the patient
cannot tolerate these other agents.

Osteoarticular sporotrichosis

Itraconazole, administered at 200 mg orally twice daily for at least 12
months, is recommended.

Amphotericin B, given as a lipid formulation at a dosage of three to
five mg/kg/day, or amphotericin B deoxycholate, administered at a
dosage of 0.7 to 1.0 mg/kg/day, can be used for initial therapy. After
the patient has shown a favorable response, therapy can be changed to
itraconazole administered at a dosage of 200 mg orally twice daily to
complete a total of at least 12 months of therapy.

Serum levels of itraconazole should be determined after the patient has
been receiving this agent for at least two weeks to ensure adequate
drug exposure.

Pulmonary sporotrichosis

For severe or life-threatening pulmonary sporotrichosis, amphotericin
B, given as a lipid formulation at three to five mg/kg/day, is
recommended. Amphotericin B deoxycholate, administered at a dosage
of 0.7 to 1.0 mg/kg/day, could also be used.

After the patient has shown a favorable response to amphotericin B,
therapy can be changed to itraconazole (200 mg orally twice daily) to
complete a total of at least 12 months of therapy.

For less severe disease, itraconazole administered at 200 mg orally
twice daily for at least 12 months is recommended.

Serum levels of itraconazole should be determined after the patient has
been receiving this agent for at least two weeks to ensure adequate
drug exposure.

Surgery combined with amphotericin B therapy is recommended for
localized pulmonary disease.

Meningeal sporotrichosis

Amphotericin B, given as a lipid formulation at a dosage of five
mg/kg/day for four to six weeks, is recommended for the initial
treatment of meningeal sporotrichosis. Amphotericin B deoxycholate,
administered at a dosage of 0.7 to 1.0 mg/kg/day, could also be used
but was not preferred by the panel.

Itraconazole (200 mg twice daily) is recommended as step-down
therapy after the patient responds to initial treatment with amphotericin
B and should be given to complete a total of at least 12 months of
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therapy.

e Serum levels of itraconazole should be determined after the patient has
been receiving this agent for at least two weeks to ensure adequate
drug exposure.

e For patients with acquired immunodeficiency syndrome and other
immunosuppressed patients, suppressive therapy with itraconazole at a
dosage of 200 mg daily is recommended to prevent relapse.

Disseminated (systemic) sporotrichosis

e Amphotericin B, given as a lipid formulation at a dosage of three to
five mg/kg/day, is recommended for disseminated sporotrichosis.
Amphotericin B deoxycholate (0.7 to 1.0 mg/kg/day) could also be
used but was not preferred by the panel.

e Itraconazole (200 mg twice daily) is recommended as step-down
therapy after the patient responds to initial treatment with amphotericin
B and should be given to complete a total of at least 12 months of
therapy.

e Serum levels of itraconazole should be determined after the patient has
been receiving this agent for at least two weeks to ensure adequate
drug exposure.

e Lifelong suppressive therapy with itraconazole (200 mg daily) may be
required for patients with acquired immunodeficiency syndrome and
other immunosuppressed patients if immunosuppression cannot be
reversed.

Sporotrichosis in pregnant women and in children

e  Amphotericin B, given as a lipid formulation at a dosage of three to
five mg/kg/day, or amphotericin B deoxycholate, given at a dosage of
0.7 to 1.0 mg/kg/day, is recommended for severe sporotrichosis that
must be treated during pregnancy; azoles should be avoided.

e Itraconazole, administered at a dosage of six to 10 mg/kg to a
maximum of 400 mg orally daily, is recommended for children with
cutaneous or lymphocutaneous sporotrichosis.

e  For children with disseminated sporotrichosis, amphotericin B (0.7
mg/kg/day) should be the initial therapy, followed by itraconazole (six
to 10 mg/kg, up to a maximum of 400 mg daily) as step-down therapy.

National Institutes of Health, the
Centers for Disease Control and
Prevention, and the Human
Immunodeficiency Virus
Medicine Association of the
Infectious Diseases Society of
America:

Guidelines for Prevention and
Treatment of Opportunistic
Infections in Human
Immunodeficiency Virus -
Infected Adults and
Adolescents

(2013)

Aspergillosis

e Voriconazole is the drug of choice but should be used cautiously with
human immunodeficiency virus protease inhibitors and efavirenz.
Amphotericin B deoxycholate at 1 mg/kg daily or lipid-formulation
amphotericin B at 5 mg/kg daily are alternatives, as is caspofungin at
50 mg daily and posaconazole.

e  Other echinocandins, such as micafungin and anidulafungin, are
reasonable alternatives.

e For treatment failure (if voriconazole was used initially) substitution
with amphotericin B, posaconazole, or echinocandins might be
considered; the amphotericin B or echinocandins would be rational for
those who began therapy with voriconazole or posaconazole.

Candidiasis (mucocutaneous)

e Oral fluconazole is as effective as topical therapy for oropharyngeal
candidiasis and is considered the drug of choice. Initial episodes of
oropharyngeal candidiasis can be adequately treated with topical
therapy, including clotrimazole troches, nystatin suspension or
pastilles, or miconazole mucoadhesive tablets. Itraconazole oral
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solution for seven to 14 days is as effective as oral fluconazole but less
well tolerated. Posaconazole oral solution is also as effective as
fluconazole and is generally better tolerated than itraconazole.
Intravenous amphotericin B is usually effective and can be used among
patients with refractory disease. Both conventional amphotericin B and
lipid complex and liposomal amphotericin B have been used.

Systemic antifungals are required for effective treatment of esophageal
candidiasis. A 14 to 21-day course of either fluconazole (oral or
intravenous) or oral itraconazole solution is highly effective. Oral
ketoconazole or itraconazole capsules are less effective than
fluconazole because of variable absorption. Although intravenous
caspofungin or intravenous voriconazole are effective in treating
esophageal candidiasis among human immunodeficiency virus -
infected patients, oral or intravenous fluconazole remain the preferred
therapies. Azole-refractory esophageal candidiasis can be treated with
posaconazole, amphotericin B, anidulafungin, caspofungin,
micafungin, or voriconazole.

Vulvovaginal candidiasis in human immunodeficiency virus -infected
women is usually uncomplicated (90%) and responds readily to short-
course oral or topical treatment with any of several therapies, including
oral fluconazole, topical azoles, and itraconazole oral solution. Severe
or recurrent episodes of vaginitis require oral fluconazole or topical
antifungal therapy for >7 days.

Coccidioidomycosis

For patients with clinically mild infection, such as focal pneumonia or
a positive coccidioidal serologic test alone, initial therapy with a
triazole antifungal is appropriate.

For patients with either diffuse pulmonary involvement or severely ill
patients with extrathoracic disseminated disease, amphotericin B is the
preferred initial therapy. Therapy with amphotericin B should continue
until clinical improvement is observed. Some specialists would use a
triazole antifungal concurrently with amphotericin B and continue the
triazole once amphotericin B is stopped.

Cryptococcosis

The recommended initial standard treatment is amphotericin B
combined with flucytosine for >2 weeks for those with normal renal
function.

The combination of amphotericin B with fluconazole is less effective
than amphotericin B combined with flucytosine in terms of clearing
Cryptococcus from the cerebrospinal fluid but is better than
amphotericin B alone.

Fluconazole combined with flucytosine is an alternative to
amphotericin B plus flucytosine, but is less effective than amphotericin
B and is recommended only for persons unable to tolerate or
unresponsive to standard treatment.

After at least a two-week period of successful induction therapy,
amphotericin B and flucytosine may be discontinued and follow-up
therapy initiated with fluconazole. This should continue for eight
weeks. Itraconazole is an acceptable though less effective alternative.
The optimal therapy for those with treatment failure is not established.
For those initially treated with fluconazole, therapy should be changed
to amphotericin B, with or without flucytosine, and continued until a
clinical response occurs. Liposomal amphotericin B may have
improved efficacy over the deoxycholate formulation and should be
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considered in treatment failures. Higher doses of fluconazole in
combination with flucytosine might also be useful.

Cryptosporidiosis

In the setting of severe immunosuppression, antiretroviral therapy with
immune restoration to a CD4+ count >100 cells/uL leads to resolution
of clinical cryptosporidiosis and is the mainstay of treatment.

All patients with cryptosporidiosis should be offered antiretroviral
therapy as part of the initial management of their infection.
Management should include symptomatic treatment of diarrhea.
Rehydration and repletion of electrolyte losses by either the oral or
intravenous route are important. Severe diarrhea can exceed >10 L/day
among patients with acquired immunodeficiency syndrome, often
requiring intensive support. Aggressive efforts at oral rehydration
should be made with oral rehydration solutions.

Prevention of Cytomegalovirus

Cytomegalovirus end-organ disease is best prevented by using
antiretroviral therapy to maintain the CD4+ count >100 cells/pL.
Although oral valganciclovir would likely prevent the occurrence of
cytomegalovirus retinitis in patients with CD4+ counts <50 cells/pL,
such therapy is not generally recommended because of the potential to
induce cytomegalovirus resistance, the utility of treating disease when
it occurs, and the lack of demonstrated survival advantage.

Treatment of Cytomegalovirus disease

Oral valganciclovir, intravenous ganciclovir, intravenous ganciclovir
followed by oral valganciclovir, intravenous foscarnet, and intravenous
cidofovir are all effective treatments for cytomegalovirus retinitis.

The ganciclovir implant, a surgically-implanted reservoir of
ganciclovir, which lasts approximately six months, also is very
effective but it no longer is being manufactured. In its absence, some
clinicians will use intravitreal injections of ganciclovir or foscarnet in
conjunction with oral valganciclovir, at least initially, to provide
immediate high intraocular levels of drug and presumably faster
control of the retinitis.

Systemic therapy has been shown to reduce morbidity in the
contralateral eye. This should be considered when choosing between
the oral, intravenous, and local options.

The choice of initial therapy for cytomegalovirus retinitis should be
individualized based on the location and severity of the lesion(s), the
level of underlying immune suppression, and other factors such as
concomitant medications and ability to adhere to treatment.

No one regimen has been proven in a clinical trial to have greater
efficacy in terms of protecting vision, and thus clinical judgment must
be used when choosing a regimen.

In studies conducted in the pre-antiretroviral therapy era, ganciclovir
intraocular implant plus oral ganciclovir was superior to once-daily
intravenous ganciclovir for treatment of cytomegalovirus retinitis;
however, the implant is no longer manufactured. Assuming that this
observation can be extended to other combinations of systemically and
locally administered drugs, human immunodeficiency virus-specialists
often recommend intravitreal ganciclovir or foscarnet injections plus
oral valganciclovir as the preferred initial therapy for patients with
immediate sight-threatening lesions. Intravitreal injections deliver high
concentrations of the drug to the target organ immediately while

63

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services



Azoles
AHFS Class 081408

Clinical Guideline

Recommendation(s)

steady-state concentrations in the eye are achieved with systemically
delivered medications. For patients with small peripheral lesions, oral
valganciclovir alone often is adequate.

After induction therapy, secondary prophylaxis (i.e., chronic
maintenance therapy) should be continued until immune reconstitution
occurs as a result of antiretroviral therapy. Regimens demonstrated to
be effective for chronic suppression in randomized, controlled clinical
trials include parenteral ganciclovir, oral valganciclovir, parenteral
foscarnet, combined parenteral ganciclovir and foscarnet, and
parenteral cidofovir.

Management of Cytomegalovirus retinitis treatment failures

When patients relapse while receiving maintenance therapy, induction
with the same drug followed by reinstitution of maintenance therapy
can control the retinitis, although for progressively shorter periods of
time with each relapse.

Ganciclovir and foscarnet in combination appear to be superior in
efficacy to either agent alone and should be considered for patients
whose disease does not respond to single-drug therapy, and for patients
with multiple relapses of retinitis. This drug combination, however, is
associated with substantial toxicity.

Treatment of Hepatitis B Virus coinfection in patients not receiving

antiretroviral therapy

For patients with CD4+ counts >350 cells/uL. who are not receiving
antiretroviral therapy but meet criteria for hepatitis B virus treatment,
adefovir or peginterferon alfa-2a monotherapy for 48 weeks might be
considered, with close monitoring of hepatitis B virus
deoxyribonucleic acid levels and follow-up to evaluate for hepatitis B e
antigen seroconversion. However, early initiation of antiretroviral
therapy should also be considered for human immunodeficiency
virus/hepatitis B virus -coinfected persons with CD4+ counts >350
cells/pL.

Treatment of Hepatitis B Virus coinfection in patients who require

antiretroviral therapy

For human immunodeficiency virus-infected persons, some experts
recommend combination therapy with two agents active against
hepatitis B virus to reduce the risk of hepatitis B virus drug resistance;
although, there are no results from controlled trials as yet to support
this strategy.

Among patients infected with hepatitis B virus, hepatitis C virus, and
human immunodeficiency virus, consideration of the need for
antiretroviral therapy should be the first priority. If antiretroviral
therapy is not required, interferon-based therapy, which suppresses
both hepatitis C virus and hepatitis B virus, should be considered. If
interferon-based therapy for hepatitis C virus has failed, treatment of
chronic hepatitis B with nucleoside or nucleotide analogs is
recommended.

Treatment of Hepatitis C coinfection

Antiviral treatment for hepatitis C virus infection should be considered
for all human immunodeficiency virus-infected persons with acute or
chronic hepatitis C virus infection.

The combination of peginterferon alfa (PegIFN) plus ribavirin is the
recommended backbone of therapy for HIV/HCV-co-infected patients
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regardless of HCV genotype.
Antiviral treatment with PegIFN is not recommended in patients with
decompensated liver disease.
For HCV-genotype-1-infected patients who are not co-infected with
HIV, a HCV NS3/4A protease inhibitor (PI), either boceprevir or
telaprevir, in combination with PegIFN/ribavirin is recommended on
the basis of large clinical trials demonstrating significantly higher SVR
rates with an acceptable safety/tolerability profile compared to
PeglFN/ribavirin alone.
For HIV/HCYV co-infected patients, preliminary data from small,
ongoing clinical trials of boceprevir or telaprevir plus PegIFN/ribavirin
for the treatment of HCV genotype 1 infection in HIV/HCV co-
infected patients demonstrate greater efficacy than PeglFN/ribavirin
alone, with a safety and tolerability profile similar to that observed in
HCV monoinfected patients treated with boceprevir or telaprevir plus
PeglFN/ribavirin. Preliminary recommendations are as follows:
0 PeglFN is recommended for use for all HCV genotypes
0 Ribavirin is recommended for use with PegIFN for all HCV
genotypes.
0 Boceprevir is approved for use in combination with
PeglFN/ribavirin in HCV-genotype-1-monoinfected-patients.
For HIV/HCV-co-infected patients, the regimen being
evaluated is PegIFN/ribavirin administered for four weeks
(lead-in phase) followed by boceprevir 800 mg orally every 7
to 9 hours (with a light snack) added to PegIFN/ribavirin for
an additional 44 weeks.
0 Telaprevir is approved for use in combination with
PeglFN/ribavirin in HCV-genotype-1-monoinfected-patients.
Dosing regimens lasting 48 weeks are being evaluated.
Patients with contraindications to the use of ribavirin can be treated
with peginterferon alfa (2a or 2b) monotherapy. However, substantially
lower sustained viral response rates are expected in persons not
receiving ribavirin. HCV Pls should not be administered without
ribavirin because of the high likelihood of virologic failure.

Treatment of herpes simplex virus disease

Orolabial lesions can be treated with oral valacyclovir, famciclovir, or
acyclovir for five to 10 days.

Severe mucocutaneous herpes simplex virus lesions are best treated
initially with intravenous acyclovir. Patients may be switched to oral
therapy after the lesions have begun to regress. Therapy should be
continued until the lesions have completely healed.

Genital herpes simplex virus infection should be treated with oral
valacyclovir, famciclovir, or acyclovir for five to 14 days. Short-course
therapy (one, two, or three days) should not be used in patients with
human immunodeficiency virus infection.

Most recurrences of genital herpes can be prevented by use of daily
anti- herpes simplex virus therapy, and this is recommended for
persons who have frequent or severe recurrences.

Suppressive therapy with oral acyclovir, valacyclovir, or famciclovir is
effective in preventing recurrences. Suppressive therapy with
valacyclovir should be 500 mg twice daily in human
immunodeficiency virus -infected persons or twice-daily regimens
with acyclovir or famciclovir should be used.

Management of herpes simplex virus treatment failure
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e  The treatment of choice for acyclovir-resistant herpes simplex virus is
intravenous foscarnet. Topical trifluridine, cidofovir, and imiquimod
also have been used successfully for lesions on external surfaces,
although prolonged application for 21 to 28 days or longer might be
required.

Histoplasmosis
e Patients with moderately severe to severe disseminated histoplasmosis

should be treated with an intravenous lipid formulation of
amphotericin B for >2 weeks or until they clinically improve followed
by oral itraconazole (200 mg three times daily for three days and then
200 mg twice daily for a total of >12 months).

e In patients with less severe disseminated histoplasmosis, oral
itraconazole at 200 mg three times daily for three days followed by 200
mg twice daily is appropriate initial therapy.

Treatment of Isosporiasis (also known as Cystoisosporiasis)

e Sulfamethoxazole-trimethoprim is the antimicrobial agent of
choice for treatment of isosporiasis. It is the only agent whose use
is supported by substantial published data and clinical experience.
Therefore, potential alternative therapies should be reserved for
patients with documented sulfa intolerance or in whom treatment
fails. The traditional treatment regimen has been a 10-day course
of Sulfamethoxazole-trimethoprim (800-160 mg) administered
orally four times daily.

e Intravenous administration of Sulfamethoxazole-trimethoprim
should be considered for patients with potential or documented
malabsorption.

e Single-agent therapy with pyrimethamine has been used, with
anecdotal success for treatment and prevention of isosporiasis.
Pyrimethamine (50 to 75 mg/day) plus leucovorin (10 to 25
mg/day) to prevent myelosuppression may be an effective
treatment alternative; it is the option for sulfa-intolerant patients.

Leishmaniasis

e Due to similar efficacy and a better toxicity profile, clinicians consider
liposomal amphotericin B as the drug of choice for visceral
leishmaniasis in human immunodeficiency virus-coinfected patients.
The optimal amphotericin B dosage has not been determined.

e Regimens with efficacy include conventional amphotericin B 0.5 to 1.0
mg/kg body weight/day intravenous to achieve a total dose of 1.5 to
2.0 g, or liposomal or lipid complex preparations of two to four mg/kg
body weight administered on consecutive days or in an interrupted
schedule (e.g., 4 mg/kg on Days 1 to 5, 10, 17, 24, 31, and 38) to
achieve a total cumulative dose of 20 to 60 mg/kg body weight. A
higher daily dosage is recommended for liposomal or lipid complex
preparations than for conventional amphotericin B.

Preventing disseminated Mycobacterium avium complex disease

e  Human immunodeficiency virus-infected adults and adolescents should
receive chemoprophylaxis against disseminated Mycobacterium avium
complex disease if they have a CD4+ count <50 cells/pL.

e Azithromycin or clarithromycin are the preferred prophylactic agents.

e The combination of clarithromycin and rifabutin is no more effective
than clarithromycin alone for chemoprophylaxis, is associated with a
higher rate of adverse effects than either drug alone, and should not be
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used.

The combination of azithromycin with rifabutin is more effective than
azithromycin alone; however, the additional cost, increased occurrence
of adverse effects, potential for drug interactions, and absence of a
survival difference compared to azithromycin alone do not warrant a
routine recommendation for this regimen.

Azithromycin and clarithromycin also each confer protection against
respiratory bacterial infections.

If azithromycin or clarithromycin cannot be tolerated, rifabutin is an
alternative prophylactic agent for Mycobacterium avium complex
disease, although drug interactions may make this agent difficult to
use.

Primary Mycobacterium avium complex disease prophylaxis should be
discontinued among adult and adolescent patients who have responded
to antiretroviral therapy with an increase in CD4+ counts to >100
cells/uL for >3 months. Primary prophylaxis should be reintroduced if
the CD4+ count decreases to <50 cells/puL.

Treatment of disseminated Mycobacterium avium Complex Disease

Initial treatment of Mycobacterium avium complex disease should
consist of two or more antimycobacterial drugs to prevent or delay the
emergence of resistance.

Clarithromycin is the preferred first agent; however, azithromycin can
be substituted for clarithromycin when drug interactions or
clarithromycin intolerance preclude the use of clarithromycin.

Testing of Mycobacterium avium complex disease isolates for
susceptibility to clarithromycin or azithromycin is recommended for all
patients.

Treatment of Penicilliosis marneffei

e Penicilliosis is caused by the dimorphic fungus Penicillium
marneffei, which is known to be endemic in Southeast Asia
(especially Northern Thailand and Vietnam) and southern China.

e The recommended treatment is liposomal amphotericin B, three to
five mg/kg body weight/day intravenously for two weeks,
followed by oral itraconazole, 400 mg/day for a subsequent
duration of 10 weeks, followed by secondary prophylaxis.

e Patients with mild disease can be initially treated with oral
itraconazole 400 mg/day for eight weeks, followed by 200 mg/day
for prevention of recurrence.

e The alternative drug for primary treatment in the hospital is
intravenous voriconazole, 6 mg/kg every 12 hours on day one and
then 4 mg/kg every 12 hours for at least three days, followed by
oral voriconazole, 200 mg twice daily for a maximum of 12
weeks.

e Patients with mild disease can be initially treated with oral
voriconazole 400 mg twice a day on day one, and then 200 mg
twice daily for 12 weeks. The optimal dose of voriconazole for
secondary prophylaxis after 12 weeks has not been studied.

Primary prophylaxis of Pneumocystis (carinii) jiroveci pneumonia

Sulfamethoxazole-trimethoprim is the recommended prophylactic
agent. One double-strength tablet daily is the preferred regimen.
However, one single-strength tablet daily is also effective and might be
better tolerated than one double-strength tablet daily. One double-
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Treatment of Pneumocystis (carinii) jiroveci pneumonia

strength tablet three times weekly is also effective. Sulfamethoxazole-
trimethoprim at a dose of one double-strength tablet daily confers
cross-protection against toxoplasmosis and selected common
respiratory bacterial infections. Lower doses of sulfamethoxazole-
trimethoprim likely also confer such protection.

For patients who have an adverse reaction that is not life threatening,
chemoprophylaxis with sulfamethoxazole-trimethoprim should be
continued if clinically feasible; for those who have discontinued such
therapy because of an adverse reaction, reinstituting sulfamethoxazole-
trimethoprim should be strongly considered after the adverse event has
resolved. Patients who have experienced adverse events, including
fever and rash, might better tolerate reintroduction of the drug with a
gradual increase in dose (i.e., desensitization), according to published
regimens or reintroduction of sulfamethoxazole-trimethoprim at a
reduced dose or frequency; as many as 70% of patients can tolerate
such reinstitution of therapy.

If sulfamethoxazole-trimethoprim cannot be tolerated, alternative
prophylactic regimens include dapsone, dapsone/pyrimethamine plus
leucovorin, aerosolized pentamidine and atovaquone.

Primary Pneumocystis (carinii) jiroveci pneumonia prophylaxis should
be discontinued for adult and adolescent patients who have responded
to antiretroviral therapy with an increase in CD4+ counts to >200
cells/uL for >3 months. Prophylaxis should be reintroduced if the
CD4+ count decreases to <200 cells/pL.

Sulfamethoxazole-trimethoprim is the treatment of choice. The dose
must be adjusted for abnormal renal function. Multiple randomized
clinical trials indicate that sulfamethoxazole-trimethoprim is as
effective as parenteral pentamidine and more effective than other
regimens. Adding leucovorin to prevent myelosuppression during
acute treatment is not recommended because of questionable efficacy
and some evidence for a higher failure rate. Oral outpatient therapy of
sulfamethoxazole-trimethoprim is highly effective among patients with
mild-to-moderate disease.

Patients who have Pneumocystis (carinii) jiroveci despite
sulfamethoxazole-trimethoprim prophylaxis are usually effectively
treated with standard doses of sulfamethoxazole-trimethoprim.
Patients with documented or suspected Pneumocystis (carinii) jiroveci
and moderate-to-severe disease, as defined by room air pO, <70 mm
Hg or arterial-alveolar O, gradient >35 mm Hg, should receive
adjunctive corticosteroids as early as possible, and certainly within 72
hours after starting specific Pneumocystis (carinii) jiroveci therapy.
The recommended duration of therapy for Pneumocystis (carinii)
jiroveci is 21 days.

Patients who have a history of Pneumocystis (carinii) jiroveci should
be administered chemoprophylaxis for life (i.e., secondary prophylaxis
or chronic maintenance therapy) with sulfamethoxazole-trimethoprim
unless immune reconstitution occurs as a result of antiretroviral
therapy.

Secondary prophylaxis should be discontinued for adult and adolescent
patients whose CD4+ count has increased from <200 cells/uL to >200
cells/uL for >3 months as a result of antiretroviral therapy. Prophylaxis
should be reintroduced if the CD4+ count decreases to <200 cells/puL.
If Pneumocystis (carinii) jiroveci recurs at a CD4+ count of >200
cells/uL, lifelong prophylaxis should be administered.
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Primary prophylaxis of Toxoplasma encephalitis

Treatment of Toxoplasma encephalitis

The double-strength tablet daily dose of sulfamethoxazole-
trimethoprim recommended as the preferred regimen for Pneumocystis
(carinii) jiroveci prophylaxis is effective against Toxoplasma
encephalitis as well and is therefore recommended. Sulfamethoxazole-
trimethoprim, one double-strength tablet three times weekly, is an
alternative.

If patients cannot tolerate sulfamethoxazole-trimethoprim, the
recommended alternative is dapsone-pyrimethamine plus leucovorin,
which is also effective against Pneumocystis (carinii) jiroveci
pneumonia.

Atovaquone with or without pyrimethamine/leucovorin can also be
considered.

Prophylactic monotherapy with dapsone, pyrimethamine,
azithromycin, or clarithromycin cannot be recommended on the basis
of available data. Aerosolized pentamidine does not protect against
Toxoplasma encephalitis and is not recommended.

Prophylaxis against Toxoplasma encephalitis should be discontinued
among adult and adolescent patients who have responded to
antiretroviral therapy with an increase in CD4+ counts to >200
cells/uL for >3 months. Prophylaxis for Toxoplasma encephalitis
should be reintroduced if the CD4+ count decreases to <100—200
cells/pL.

Treatment of latent tuberculosis infection

The initial therapy of choice for Toxoplasma encephalitis consists of
the combination of pyrimethamine plus sulfadiazine plus leucovorin.
The preferred alternative regimen for patients with Toxoplasma
encephalitis who are unable to tolerate or who fail to respond to first-
line therapy is pyrimethamine plus clindamycin plus leucovorin.
Sulfamethoxazole-trimethoprim was reported in a small randomized
trial to be effective and better tolerated than pyrimethamine-
sulfadiazine. On the basis of less in vitro activity and less experience
with sulfamethoxazole-trimethoprim, treatment with this drug may be
considered an option.

Acute therapy for Toxoplasma encephalitis should be continued for at
least six weeks, if there is clinical and radiologic improvement.

Human immunodeficiency virus-infected persons, regardless of age,
should be treated for latent tuberculosis infection if they have no
evidence of active tuberculosis and:

0 A positive diagnostic test for latent tuberculosis infection and
no prior history of treatment for active or latent tuberculosis.

0 A negative diagnostic test for latent tuberculosis infection but
are close contacts of persons with infectious pulmonary
tuberculosis.

0 A history of untreated or inadequately treated healed
tuberculosis (i.e., old fibrotic lesions on chest radiography)
regardless of diagnostic tests for latent tuberculosis infection.

Treatment options for latent tuberculosis infection include isoniazid
daily or twice weekly for nine months.

Due to an increased risk of fatal and severe hepatotoxicity, a two-
month regimen of daily rifampin and pyrazinamide is not
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recommended for latent tuberculosis infection treatment regardless of
human immunodeficiency virus status.

Human immunodeficiency virus-infected persons receiving isoniazid
should receive pyridoxine to minimize the risk of developing
peripheral neuropathy. Alternatives for individuals who cannot take
isoniazid or who have been exposed to a known isoniazid-resistant
index case include either rifampin or rifabutin alone for four months.
For persons exposed to isoniazid- and/or rifampin-resistant
tuberculosis, decisions to treat with one or two drugs other than
isoniazid, rifampin, or rifabutin should be based on the relative risk of
exposure to organisms broadly resistant to other antimycobacterial
drugs and should be made in consultation with public health
authorities.

Directly observed therapy should be used with intermittent dosing
regimens when otherwise feasible to maximize regimen completion
rates.

There is no evidence to suggest that latent tuberculosis infection
treatment should be continued beyond the recommended duration in
persons with human immunodeficiency virus infection. Therefore,
latent tuberculosis infection treatment should be discontinued after
completing the appropriate number of doses.

Treatment of active tuberculosis disease

Recommendations for anti-tuberculosis treatment regimens in human
immunodeficiency virus -infected adults follow the same principles as
for adults without human immunodeficiency virus -infection.
Treatment of drug susceptible tuberculosis disease should include a
six-month regimen with an initial phase of isoniazid, rifampin or
rifabutin, pyrazinamide, and ethambutol administered for two months
followed by isoniazid and rifampin (or rifabutin) for four additional
months.

When drug-susceptibility testing confirms the absence of resistance to
isoniazid, rifampin, and pyrazinamide, ethambutol may be
discontinued before two months of treatment have been completed.
For patients with cavitary lung disease and cultures positive for
Mycobacterium tuberculosis after completion of two months of
therapy, treatment should be extended with isoniazid and rifampin for
an additional three months for a total of nine months.

All human immunodeficiency virus-infected patients treated with
isoniazid should receive pyridoxine supplementation.

For patients with extrapulmonary tuberculosis, a six- to nine-month
regimen (two months of isoniazid, rifampin, pyrazinamide, and
ethambutol followed by four to seven months of isoniazid and
rifampin) is recommended.

Exceptions to the recommendation for a six- to nine-month regimen for
extrapulmonary tuberculosis include central nervous system disease
(tuberculoma or meningitis) and bone and joint tuberculosis, for which
many experts recommend nine to 12 months.

Adjuvant corticosteroids should be added when treating central
nervous system and pericardial disease.

Treatment with corticosteroids should be started intravenously as early
as possible with change to oral therapy individualized according to
clinical improvement.

Recommended corticosteroid regimens are dexamethasone 0.3 to 0.4
mg/kg tapered over six to eight weeks or prednisone 1 mg/kg for three
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weeks, then tapered for three to five weeks.

Treatment of varicella zoster virus disease

e For uncomplicated varicella, the preferred treatment options are
valacyclovir (1 gram orally three times daily), or famciclovir (500 mg
orally three times daily) for five to seven days. Oral acyclovir (20
mg/kg body weight up to a maximum dose of 800 mg five times daily)
can be an alternative.

e  Prompt antiviral therapy should be instituted in all human
immunodeficiency virus-seropositive patients whose herpes zoster is
diagnosed within one week of rash onset (or any time before full
crusting of lesions). The recommended treatment options for acute
localized dermatomal herpes zoster in human immunodeficiency virus-
infected patients are oral valacyclovir, famciclovir, or acyclovir (doses
as above) for seven to 10 days, although longer durations of therapy
should be considered if lesions resolve slowly. Valacyclovir or
famciclovir are preferred because of their improved pharmacokinetic
properties and simplified dosing schedule.

e If cutaneous lesions are extensive or if visceral involvement is
suspected, intravenous acyclovir should be initiated and continued
until clinical improvement is evident. A switch from intravenous
acyclovir to oral antiviral therapy (to complete a 10 to 14 day treatment
course) is reasonable when formation of new cutaneous lesions has
ceased and the signs and symptoms of visceral varicella zoster virus
infection are clearly improving.

e Optimal antiviral therapy for progressive outer retinal necrosis remains
undefined. Specific treatment should include systemic therapy with at
least one intravenous drug (selected from acyclovir, ganciclovir,
foscarnet, and cidofovir) coupled with injections of at least one
intravitreal drug (selected from ganciclovir and foscarnet). Treatment
regimens for progressive outer retinal necrosis recommended by
certain specialists include a combination of intravenous ganciclovir
and/or foscarnet plus intravitreal injections of ganciclovir and/or
foscarnet. The prognosis for visual preservation in involved eyes is
poor, despite aggressive antiviral therapy.

e  Other infectious disease states mentioned within these guidelines note
that the treatment guidelines for that disease state should be utilized.
e  The guideline specifies that detailed recommendations for the
treatment of human herpesvirus-8 and associated malignancies are
beyond the scope of these guidelines.

e  Other excluded infectious disease states offer no specific therapy or
utilize medications not licensed in the United States.

National Comprehensive Cancer
Network: Prevention and
Treatment of Cancer-Related
Infections®®

(2014)

Initial Therapy for Fever and Neutropenia

e Fluconazole may be used as an addition to initial empiric broad-
spectrum antibiotics if patients present with thrush.

e Voriconazole or posaconazole may be used if refractory to fluconazole.

Empiric Antifungal Therapy in Persistent Neutropenic Fever

e Fluconazole has been used successfully as empiric therapy for
neutropenic fever in patients not receiving prophylaxis but is limited
by a lack of activity against molds.

e Itraconazole in the capsule formulation has erratic bioavailability and
is therefore not suitable as empiric antifungal therapy.
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e Voriconazole is an option for empiric therapy in patients at high risk
for invasive mold infection.

Empiric therapy for uncomplicated fever and neutropenia with site-specific

involvement

e Fluconazole is first-line therapy for thrush. Voriconazole,
posaconazole, or echinocandin if refractory to fluconazole.

e For sinus/nasal findings, add vancomycin if periorbital cellulitis is
noted. Add lipid amphotericin B preparation to cover possible
aspergillosis and mucormycosis in high-risk patients with suspicious
computed tomography/magnetic resonance imaging findings.
Posaconazole can be considered for patients who have invasive,
refractory infections or who have intolerance to amphotericin B.

e For vesicular lesions, use anti-herpes simplex virus therapy.

Antifungal prophylaxis in cancer patients with an intermediate to high
overall infection risk

e Consider fluconazole during neutropenia and for anticipated mucositis.

e Patients with acute lymphoblastic leukemia may use fluconazole until
resolution of neutropenia.

s Posaconazole is recommended in neutropenic patients with acute
myelogenous leukemia and myelodysplastic syndromes until resolution
of neutropenia.

e Patients undergoing autologous hematopoietic stem cell transplantation
with mucositis may use fluconazole or micafungin until resolution of
neutropenia.

e Recommended agents for patients undergoing allogeneic
hematopoietic stem cell transplantation include fluconazole and
micafungin during neutropenia and for at least 75 days after transplant.

e Patients with significant graft-vs-host disease may use posaconazole
until resolution of significant graft-vs-host disease.

Antiviral prophylaxis in cancer patients with an intermediate to high overall

infection risk

e Initiate antiviral therapy during neutropenia and at least 30 days after
hematopoietic stem cell transplantation.

e For intermediate risk patients, consider acyclovir, famciclovir, or
valacyclovir for herpes simplex virus prophylaxis during active therapy
and at least 30 days after hematopoietic stem cell transplantation.
Consider varicella zoster virus prophylaxis for at least one year after
hematopoietic stem cell transplantation.

e High risk patients may use acyclovir, famciclovir, or valacyclovir for
herpes simplex virus and varicella zoster virus prophylaxis during
active therapy including periods of neutropenia.

e In allogenic transplant recipients, acyclovir prophylaxis should be
considered for at least one year after hematopoietic stem cell
transplantation for varicella.

e Herpes simplex virus prophylaxis is recommended for a minimum of
two months after alemtuzumab and until CD4 >200 cells/uL, during
active therapy including neutropenia, and at least 30 days after
hematopoietic stem cell transplantation.

Prevention of cytomegalovirus in cancer patients at high risk
e For allogenic stem cell transplant recipients, monitor weekly for
cytomegalovirus for one to six months after transplant and during
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Prevention of hepatitis B virus in cancer patients at high risk

graft-vs-host disease requiring therapy.

For patients receiving alemtuzumab, monitor weekly for
cytomegalovirus for a minimum of two months after therapy.
Pre-emptive therapy agents include ganciclovir (intravenous),
valganciclovir (PO), foscarnet (intravenous), or cidofovir (intravenous)
for at least two weeks and until cytomegalovirus is no longer detected.

Miscellaneous Recommendations

For allogenic stem cell transplant candidates with active hepatitis B
infection, consider delaying transplant. Treat with antivirals (adefovir,
entecavir, lamivudine, telbivudine, or tenofovir) for three to six months
and then reevaluate.

Use prophylactic treatment for at least six to 12 months after allogenic
stem cell transplant.

For allogenic stem cell transplant candidates with no active hepatitis B
infection, consider antiviral prophylaxis (adefovir, entecavir,
lamivudine, telbivudine, or tenofovir) if HBsAg+ (without HBeAg+),
or HBcAb+, or increasing hepatitis B viral load.

For patients treated with anti-CD20 monoclonal antibodies (rituximab,
ofatumumab) or alemtuzumab, consider antiviral treatment (adefovir,
entecavir, lamivudine, telbivudine, or tenofovir) if HBsAg+ or
HBcAb+ or increasing viral load for at least six to 12 months following
last dose of antibody therapy.

Fluconazole or an echinocandin is recommended as initial therapy for
most non-neutropenic adult patients with candidiasis.

An echinocandin is preferred as initial therapy for candidemia in most
neutropenic patients.

Voriconazole is the recommended agent as primary therapy for
invasive aspergillosis.

Data on posaconazole as primary therapy for invasive fungal infections
are limited.

Infectious Diseases Society of
America: Clinical Practice
Guideline for the Use of
Antimicrobial Agents in
Neutropenic Patients with
Cancer

(2010)*°

Reviewed and deemed current
as of April 2013

Antifungal therapy in high risk patients

Empirical antifungal therapy and investigation for invasive fungal
infections should be considered for patients with persistent or recurrent
fever after four to seven days of antibiotics and whose overall duration
of neutropenia is expected to be greater than seven days.

Data are insufficient to recommend a specific empirical antifungal
agent for a patient already receiving antifungal prophylaxis, but
switching to a different class of antifungals that is given intravenously
should be considered.

Preemptive antifungal management is acceptable as an alternative to
empirical antifungal therapy in a subset of high-risk neutropenic
patients. Those who remain febrile after four to seven days of broad-
spectrum antibiotics but are clinically stable, have no clinical or chest
and sinus computed tomography signs of fungal infection, have
negative serologic assay results for evidence of invasive fungal
infection, and have no recovery of fungi from any body site may have
antifungal agents withheld. Antifungal therapy should be instituted if
any of these indicators of possible invasive fungal infection are
identified.

Prophylaxis against Candida infection is recommended in patient
groups in whom the risk of invasive candidal infection is substantial,
such as allogeneic hematopoietic stem cell transplant recipients or
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those undergoing intensive remission-induction or salvage-induction
chemotherapy for acute leukemia. Fluconazole, itraconazole,
voriconazole, posaconazole, micafungin, and caspofungin are all
acceptable alternatives.

e  Prophylaxis against invasive Aspergillus infections with posaconazole
should be considered for selected patients >13 years of age who are
undergoing intensive chemotherapy for acute myeloid leukemia or
myelodysplastic syndrome in whom the risk of invasive aspergillosis
without prophylaxis is substantial.

Antifungal therapy in low risk patients

e In low-risk patients, the risk of invasive fungal infection is low, and
therefore routine use of empirical antifungal therapy is not
recommended.

e Antifungal prophylaxis is not recommended for patients in whom the
anticipated duration of neutropenia is less than seven days.

Antiviral prophylaxis

e Herpes simplex virus—seropositive patients undergoing allogeneic
hematopoietic stem cell transplantation or leukemia induction therapy
should receive acyclovir antiviral prophylaxis.

e  Antiviral treatment for herpes simplex or varicella-zoster virus
infection is only indicated if there is clinical or laboratory evidence of
active viral disease.

Center for International Blood Cytomegalovirus (CMV) recommendations

and Marrow Transplant e Hematopoietic cell transplantation (HCT) candidates should be tested
Research /National Marrow for CMV antibodies prior to transplant to determine their risk for
Donor Program /European Blood primary CMV infection and reactivation after HCT.

and Marrow Transplant Group e (CMV-seropositive HCT recipients and CMV-seronegative recipients
/American Society of Blood and with CMV-seropositive donors should be placed on CMV preventative
Marrow Transplantation / therapy from time of engraftment until at least 100 days after HCT.
Canadian Blood and Marrow e A prophylaxis strategy against early CMV replication for allogeneic
Transplant Group / Infectious recipients involves administering prophylaxis to all allogeneic
Diseases Society of America recipients at risk throughout the period from engraftment to 100 days
/Society for Healthcare after HCT. Ganciclovir, high-dose acyclovir, and valacyclovir are all
Epidemiology of America effective at reducing the risk for CMV infection after HCT.
/Association of Medical e  Ganciclovir is often used as a first-line drug for preemptive therapy.
Microbiology and Infectious Although foscarnet is as effective as ganciclovir, it is currently more
D@seases Canada /Centers fOF commonly used as a second-line drug, because of the requirement for
Dls'ease. Control and Preyentlon: pre-hydration and electrolyte monitoring. Preemptive therapy should
GU|de_||n95 for Preventing be given for a minimum of two weeks. Patients who are ganciclovir-
Infectious Complications intolerant should be treated with foscarnet.

Among Hematopoietic Stem

Cell Transplantation Fungal infection recommendations

Recipients: A Global e Fluconazole is the drug of choice for the prophylaxis of invasive
(Pzeorgg)%%tlve candidiasis before engraftment in allogeneic hematopoietic cell

transplant recipients, and may be started from the beginning or just
after the end of the conditioning regimen.

e The optimal duration of fluconazole prophylaxis is not defined.

e Fluconazole is not effective against Candida krusei and Candida
glabrata and should not be used for prophylaxis against these strains.

e  Micafungin is an alternative prophylactic agent.

e Itraconazole oral solution has been shown to prevent invasive fungal
infections, but use of this drug is limited by poor tolerability and
toxicities.
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Hepatitis B virus (HBV) recommendations

Voriconazole and posaconazole may be used for prevention of
candidiasis post-engraftment.

Oral amphotericin B, nystatin, and clotrimazole troches may control
superficial infection and control local candidiasis but have not been
shown to prevent invasive candidiasis.

Transplant patients with candidemia or candidiasis may still receive
transplants if their infection is diagnosed early and treated aggressively
with amphotericin B or appropriate doses of fluconazole.

Autologous recipients have a lower risk of infection compared to
allogeneic recipients and may not require prophylaxis, though it is still
recommended in patients who have underlying hematologic
malignancies, those who will have prolonged neutropenia and mucosal
damage, or have recently received fludarabine. Itraconazole oral
solution has been shown to prevent mold infections.

In patients with graft-vs-host disease, posaconazole has been reported
to prevent invasive mold infections.

Patients with prior invasive aspergillosis should receive secondary
prophylaxis with a mold-active drug. The optimal drug has not been
determined, but voriconazole has been shown to have benefit for this
indication.

Hepatitis C virus (HCV) recommendations

Limited data suggests HCT donors with detectable HBV DNA should
receive antiviral therapy for four weeks or until viral load is
undetectable. Expert opinion suggests entecavir for this use.

HCT recipients with active HBV posttransplant should be treated with
lamivudine for at least six months in autologous HCT recipients and
for six months after immunosuppressive therapy has stopped in
allogenic HCT recipients.

Herpes simplex virus (HSV) recommendations

Treatment for chronic HCV should be considered in all HCV-infected
HCT recipients.

The patient must be in complete remission from the original disease, be
>2 years posttransplant without evidence of either protracted GVHD,
have been off immunosuppression for 6 months, and have normal
blood counts and serum creatinine.

Treatment should consist of full-dose peginterferon and ribavirin and
should be continued for 24 to 48 weeks, depending on response.

Acyclovir prophylaxis should be offered to all HSV-seropositive
allogenic recipients to prevent HSV reactivation during the early
transplant period for up to 30 days.

Routine acyclovir prophylaxis is not indicated for HSV-seronegative
allogenic recipients.

Use of ganciclovir for CMV prophylaxis will provide sufficient
prophylaxis for HSV.

Foscarnet is the treatment of choice for acyclovir-resistant HSV.
Valacyclovir is equally effective at HSV prophylaxis when compared
to acyclovir.

Foscarnet is not recommended for routine HSV prophylaxis among
HCT recipients due to renal and infusion-related toxicity. Patients who
receive foscarnet for other reasons (e.g., CMV prophylaxis) do not
require additional acyclovir prophylaxis.
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Respiratory syncytial virus (RSV) recommendations

There is inadequate data to make recommendations regarding the use
of famciclovir for HSV prophylaxis.

HSV prophylaxis lasting >30 days after HCT might be considered for
persons with frequent recurrences of HSV infection. Acyclovir or
valacyclovir can be used during phase I (pre-engraftment) for
administration to HSV-seropositive autologous recipients who are
likely to experience substantial mucositis from the conditioning
regimen.

Varicella zoster virus (VZV) recommendations

Some researchers recommend preemptive aerosolized ribavirin for
patients with RSV upper respiratory infection (URI), especially those
with lymphopenia (during the first three months after HCT) and
preexisting obstructive lung disease (late after HCT).

Although a definitive, uniformly effective preemptive therapy for RSV
infection among HCT recipients has not been identified, certain other
strategies have been proposed, including systemic ribavirin, RSV
antibodies (i.e., passive immunization with high-RSV-titer IVIG, RSV
immunoglobulin) in combination with aerosolized ribavirin, and RSV
monoclonal antibody.

No randomized trial has been completed to test the efficacy of these
strategies; therefore, no specific recommendation regarding any of
these strategies can be given at this time.

Long-term acyclovir prophylaxis to prevent recurrent VZV infection is
recommended for the first year after HCT for VZV-seropositive
allogenic and autologous HCT recipients. Acyclovir prophylaxis may
be continued beyond one year in allogenic HCT recipients who have
graft-vs-host disease or require systemic immunosuppression.
Valacyclovir may be used in place of acyclovir when oral medications
are tolerated.

There is not enough data to recommend use of famciclovir in place of
valacyclovir or acyclovir for VZV prophylaxis.

Any HCT recipient with VZV-like rash should receive preemptive
intravenous acyclovir therapy until two days after the lesions have
crusted

Acyclovir or valacyclovir may be used in place of VZV
immunoglobulin for post-exposure therapy.

European Academy of
Dermatology and Venereology:
Onychomycosis Treatment
Guidelines

(2005)*

Prior to initiating treatment, it is important that diagnosis be confirmed
and the etiological agent identified.

Topical monotherapy is indicated when the matrix area is not involved.
Topical treatment is also suitable for patients who are reluctant to take
oral medications or have swallowing difficulties. The only case in
which it is not recommended is if nail penetration may be suboptimal.
Oral antifungal drugs are generally considered to be more effective
than topical treatments. However, they are accompanied by a higher
risk of systemic adverse effects and drug interactions.

Oral monotherapy (terbinafine, itraconazole, or fluconazole) or
combined oral and topical (nail lacquer) is recommended when 1) at
least 50% of the distal nail plate is involved; 2) the nail matrix area is
involved; 3) mycological criteria such as the causative agent or agents
are known and oral agents can target specific fungi; 4) topical drugs
are not indicated when topical drug transport is suboptimal; and 5) oral
or combined therapy is also recommended in cases of nail matrix area

76

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services



Azoles
AHFS Class 081408

Clinical Guideline

Recommendation(s)

involvement.

Combination therapy with systemic and topical treatments may be
considered when a large portion of the nail plate is affected (>50%),
when the nail matrix is involved, and in cases of treatment failure.
Griseofulvin is associated with the poorest mycological cure rate
(<30%) and is rarely used. Terbinafine is associated with the highest
mycological cure rate (77 to 100%).

British Association of
Dermatologists: Guidelines for
the Treatment of
Onychomycosis

(2003)*

Both topical and oral agents are available for the treatment of fungal
nail infection. The primary aim of treatment is to eradicate the
organism as demonstrated by microscopy and culture.

Systemic therapy is almost always more successful than topical
treatment, which should only be used in superficial white
onychomycosis, possibly very early distal and lateral subungual
onychomycosis or when systemic therapy is contraindicated.

Both terbinafine and itraconazole have been shown to be more
effective than griseofulvin in dermatophyte onychomycosis and
therefore the optimum choice of treatment lies between terbinafine and
itraconazole.

Terbinafine is more effective than itraconazole for dermatophyte
infection of the nails and should be first-line treatment. Itraconazole
may be considered a second-line treatment.

Expected cure rates vary and range from 80 to 90% for fingernail
infections and 70 to 80% for toenail infections.

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 those of griseofulvin in children with tinea capitis due
to Trichophyton species, while requiring much shorter duration of
treatment. The decision between griseofulvin and newer antifungal
agents for children with Trichophyton species can be based on the
balance between duration of treatment and compliance.

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/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

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

Oral antifungal therapy is generally needed. Topical treatment alone is
not recommended for the management of tinea capitis.
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(2000)* e  Oral therapy options include griseofulvin, terbinafine, itraconazole,
fluconazole, and ketoconazole.

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

0 Increase the dose or duration of the original drug (both
griseofulvin and terbinafine have been used successfully and
safely at higher doses or for longer courses to clear resistant
infections)

0 Change to an alternative antifungal (e.g. switch from
griseofulvin to terbinafine or itraconazole).

e Symptom-free carriers with light growth/low spore count on culture
may be treated with twice weekly selenium or povidone shampoo.

e  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.

Indications

The Food and Drug Administration (FDA)-approved indications for the azoles are noted in Table 4. 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 4. FDA-Approved Indications for the Azoles"®

Indication Fluconazole Itraconazole Ketoconazole | Posaconazole | Voriconazole

Aspergillosis (invasive) v

Aspergillosis in patients intolerant of or vt
refractory to amphotericin B therapy

Blastomycosis vy v

Candida pneumonia v

Candida wound infections v

Candidemia v v

Candidiasis v

Candidiasis (abdominal) v

Candidiasis (bladder wall) v

Candidiasis (kidney) v

Candidiasis (Peritoneum) v

Candidiasis (skin, disseminated) v

Candidiasis (disseminated) v

Candidiasis (esophageal) v vi v

Candidiasis (mucocutaneous) v

Candidiasis (oropharyngeal) v Vi v v

Candidiasis (vaginal) v

Candiduria v v

Chromomycosis v

Coccidioidomycosis v

Cryptococcal meningitis v

Histoplasmosis vi v

Onychomycosis of the fingernail v

Onychomycosis of the toenail (with or v
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Indication

Fluconazole

Itraconazole

Ketoconazole

Posaconazole

Voriconazole

without fingernail involvement)

Onychomycosis of the toenail caused
by Trichophyton rubrum or
Trichophyton mentagrophytes

Paracoccidioidomycosis

Prophylaxis of candidiasis in patients
undergoing bone marrow
transplantation receiving cytotoxic
chemotherapy and/or radiation

Prophylaxis of invasive Aspergillus and

Candida infections in severely v
immunocompromised patients
Recalcitrant cutaneous dermatophyte
infections who have not responded to
topical therapy or oral griseofulvin or
who are unable to take oral griseofulvin
Serious fungal infections caused by
Scedosporium apiospermum and v
Fusarium species in patients intolerant
of or refractory to other therapy
+ Capsule formulation only
1 Solution formulation only
“Tablet formulation only
Pharmacokinetics
The pharmacokinetic parameters of the azoles are listed in Table 5.
Table 5. Pharmacokinetic Parameters of the Azoles"®
Generic Name(s) Bioavailability Protein Binding | Metabolism Excretion Half-Life
(%) (%) (%) (%) (hours)
Fluconazole Oral: >90 11to 12 Liver Renal (80) 30
Itraconazole 55 to 68 >99 Liver Renal (40) 64
Feces (3to 18)
Ketoconazole 75 91-99 Liver Feces (75) 2to 12
Renal (13)
Posaconazole Variable >08 Liver Feces (71 to 77) 35
Renal (13 to 14)
Voriconazole 96 58 Liver Renal (>94) Variable
Drug Interactions
Significant drug interactions with the azoles are listed in Table 6.
Table 6. Significant Drug Interactions with the Azoles'
Generic Name(s) Significance Level Interaction Mechanism
Azoles 1 Alfentanil, The pharmacological adverse
(fluconazole, fentanyl, effects of the opioid analgesics
itraconazole, sufentanil may be increased.
ketoconazole,
voriconazole)
Azoles 1 Cisapride Increased cisapride plasma
(fluconazole, concentrations resulting in
itraconazole, cardiotoxicity may occur.
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ketoconazole,
posaconazole,
voriconazole)
Azoles 1 Conivaptan Increased levels and adverse
(itraconazole, effects of conivaptan may occur.
ketoconazole)
Azoles 1 Crizotinib May result in increased crizotinib
(fluconazole, concentrations and an increased
itraconazole, risk of QT interval prolongation.
ketoconazole,
posaconazole,
voriconazole)
Azoles 1 Dasatinib May result in an increased risk of
(fluconazole, QT interval prolongation.
itraconazole,
ketoconazole,
posaconazole,
voriconazole)
Azoles 1 Dofetilide Increased levels and adverse
(itraconazole, effects of dofetilide may occur,
ketoconazole) including ventricular arrhythmias
and torsades de pointes.
Azoles 1 Efavirenz Voriconazole concentrations may
(voriconazole) be decreased, decreasing
therapeutic effects, and efavirenz
concentrations may be increased,
increasing the risk of side effects.
Azoles 1 Eplerenone Increased eplerenone plasma
(itraconazole, concentrations may occur,
ketoconazole) increasing the risk of
hyperkalemia and serious
arrhythmias.
Azoles 1 Ergot derivatives An increased risk of ergot toxicity
(itraconazole, has been observed.
ketoconazole,
posaconazole,
voriconazole)
Azoles 1 Lapatinib May result in increased lapatinib
(fluconazole, plasma concentrations and
itraconazole, increased risk of QT interval
ketoconazole, prolongation.
posaconazole,
voriconazole)
Azoles 1 Nilotinib May result in increased nilotinib
(fluconazole, plasma concentrations and an
itraconazole, increased risk of QT interval
ketoconazole, prolongation.
posaconazole,
voriconazole)
Azoles 1 Pimozide The risk of life-threatening
(itraconazole, arrhythmias is increased.
ketoconazole,
posaconazole,
voriconazole)
Azoles 1 Quetiapine May result in increased
(fluconazole, quetiapine serum concentrations
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Generic Name(s) Significance Level Interaction Mechanism
itraconazole, and an increased risk of QT
ketoconazole, prolongation.
posaconazole,
voriconazole)
Azoles 1 Quinidine Quinidine levels may be
(itraconazole, increased, increasing the risk of
posaconazole, cardiovascular events.
voriconazole)
Azoles 1 Ranolazine Ranolazine levels may be
(itraconazole, increased, increasing the risk of
ketoconazole) QT prolongation, torsades de

pointes, and sudden death.
Azoles 1 Ritonavir Therapeutic effect of
(voriconazole) voriconazole may be decreased.
Azoles 1 Salmeterol May result in increased
(fluconazole, salmeterol plasma concentrations
itraconazole, and increased risk of QT interval
ketoconazole, prolongation.
posaconazole,
voriconazole)
Azoles 1 Serotonin antagonists | May result in an increased risk of
(fluconazole, (ondansetron, QT interval prolongation.
posaconazole, granisetron)
voriconazole)
Azoles 1 Sorafenib May result in increased risk of
(fluconazole, QT interval prolongation and risk
posaconazole, of ventricular arrhythmias.
voriconazole)
Azoles 1 Sparfloxacin May result in an increased risk of
(fluconazole, QT interval prolongation and
itraconazole, torsade de pointes.
ketoconazole,
posaconazole,
voriconazole)
Azoles 1 Sunitinib May result in an increased risk of
(fluconazole, QT interval prolongation.
itraconazole,
ketoconazole,
posaconazole,
voriconazole)
Azoles 1 Taxoids Increased levels and adverse
(ketoconazole) effects of the taxoids may occur.
Azoles 1 Terfenadine May result in increased serum
(fluconazole, concentrations of terfenadine and
itraconazole, its active metabolite, and an
ketoconazole, increased risk of cardiotoxicity
posaconazole, (QT prolongation, torsades de
voriconazole) pointes, cardiac arrest).
Azoles 1 Vinblastine, Vinca alkaloid toxicity may be
(fluconazole, vincristine increased when co-administered
itraconazole, with azole antifungals.
ketoconazole,
posaconazole,
voriconazole)
Azoles 1 Warfarin Anticoagulant effect of warfarin
(fluconazole, may be increased.
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Generic Name(s) Significance Level Interaction Mechanism
itraconazole,
ketoconazole,
voriconazole)
Azoles 2 Alfuzosin Increased levels and adverse
(itraconazole, effects of alfuzosin may occur.
ketoconazole)
Azoles 2 Almotriptan, Increased levels and adverse
(fluconazole, eletriptan effects of almotriptan and
itraconazole, eletriptan may occur.
ketoconazole)
Azoles 2 Antacids Therapeutic effects of
(ketoconazole) ketoconazole may be decreased.
Azoles 2 Aripiprazole Increased levels and adverse
(itraconazole, effects of aripiprazole may occur.
ketoconazole)
Azoles 2 Benzodiazepines Increased serum levels of
(fluconazole, benzodiazepines with central
itraconazole, nervous system depression and
ketoconazole, psychomotor impairment is
posaconazole, possible.
voriconazole)
Azoles 2 Bosentan Increased levels of bosentan and
(fluconazole, increased adverse effects may
itraconazole, occur.
ketoconazole,
voriconazole)
Azoles 2 Buspirone Increased buspirone levels and
(fluconazole, increased adverse effects may
itraconazole, occur.
ketoconazole)
Azoles 2 Busulfan Increased levels and adverse
(itraconazole) effects of busulfan may occur.
Azoles 2 Carbamazepine Increased carbamazepine levels
(fluconazole, and increased adverse effects may
itraconazole, occur.
ketoconazole,
voriconazole)
Azoles 2 Cimetidine Plasma concentrations and
(Posaconazole) therapeutic effect of posaconazole
may be decreased.
Azoles 2 Cimetidine, Effects of itraconazole and
(itraconazole, famotidine, ketoconazole may be attenuated.
ketoconazole) nizatidine,
ranitidine

Azoles 2 Corticosteroids Corticosteroid effects and toxicity
(fluconazole, may be increased.
itraconazole,
ketoconazole,
voriconazole)
Azoles 2 Cyclophosphamide Increased adverse effects of
(fluconazole, cyclophosphamide may occur.
itraconazole,
ketoconazole)
Azoles 2 Cyclosporine Cyclosporine levels and toxicity
(fluconazole, may increase and persist more
itraconazole, than 1 week after stopping
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Generic Name(s) Significance Level Interaction Mechanism

ketoconazole, antifungal therapy.

posaconazole,

voriconazole)

Azoles 2 Didanosine Therapeutic effects of azole
(itraconazole, antifungals may be decreased.
ketoconazole)

Azoles 2 Digoxin Serum digoxin concentrations and
(itraconazole) adverse effects may be increased.
Azoles 2 Felodipine Felodipine concentrations may be
(itraconazole, increased, leading to peripheral
ketoconazole, edema and adverse effects.
posaconazole,

voriconazole)

Azoles 2 Gefitinib Increased gefitinib adverse
(fluconazole, reactions may occur.
itraconazole,

ketoconazole,

voriconazole)

Azoles 2 Haloperidol Elevated haloperidol plasma
(fluconazole, concentrations and adverse
itraconazole, effects may occur.

ketoconazole)

Azoles 2 HMG-CoA reductase | Increased plasma levels of HMG-
(fluconazole, inhibitors CoA reductase inhibitors and
itraconazole, rhabdomyolysis may occur.
ketoconazole,

posaconazole,

voriconazole)

Azoles 2 Nisoldipine Increased nisoldipine levels and
(fluconazole, adverse reactions may occur.
itraconazole,

ketoconazole,

posaconazole,

voriconazole)

Azoles 2 Nonsteroidal anti- Elevated plasma concentrations
(fluconazole, inflammatory drugs of nonsteroidal anti-inflammatory
voriconazole) (NSAIDs) drugs and increases in adverse

reactions may occur.

Azoles 2 Phenytoin Increased phenytoin levels and
(fluconazole, toxicity may occur.

itraconazole,

ketoconazole,

posaconazole,

voriconazole)

Azoles 2 Phosphodiesterase Increased levels and adverse
(itraconazole, (PDE) 5 inhibitors effects of PDES inhibitors may
ketoconazole, occur.
posaconazole,

voriconazole)

Azoles 2 Protease inhibitors Increased levels and adverse
(fluconazole, effects of protease inhibitors may
itraconazole, occur.

ketoconazole,

posaconazole)

Azoles 2 Proton-pump Plasma levels of azole antifungals
(itraconazole, inhibitors may be reduced, decreasing the
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ketoconazole) therapeutic effect.
Azoles 2 Quetiapine Increased levels and adverse
(fluconazole, effects of quetiapine may occur.
itraconazole,
ketoconazole,
voriconazole)
Azoles 2 Rifamycins Plasma levels of azole antifungals
(fluconazole, may be decreased, ketoconazole
itraconazole, may interfere with rifamycin
ketoconazole, absorption, and itraconazole may
posaconazole) inhibit rifabutin metabolism.
Azoles 2 Risperidone Increased levels and adverse
(fluconazole, effects of risperidone may occur.
itraconazole,
ketoconazole)
Azoles 2 Sirolimus Increased levels and adverse
(fluconazole, effects of sirolimus may occur.
itraconazole,
ketoconazole,
posaconazole,
voriconazole)
Azoles 2 Solifenacin Increased levels and adverse
(ketoconazole) effects of solifenacin may occur.
Azoles 2 Sulfonylureas Hypoglycemic effects of
(fluconazole, tolbutamide and glimepiride may
ketoconazole) occur.
Azoles 2 Tacrolimus Increased levels and adverse
(fluconazole, effects of tacrolimus may occur.
itraconazole,
ketoconazole,
posaconazole,
voriconazole)
Azoles 2 Tolterodine Tolterodine plasma
(fluconazole, concentrations may be elevated,
itraconazole, increasing the pharmacologic and
ketoconazole) adverse effects of tolterodine.
Azoles 2 Tricyclic Increased levels and adverse
(fluconazole, antidepressants effects of tricyclic antidepressants
ketoconazole) may occur, including cardiac
arrhythmias.

Azoles 2 Venlafaxine Venlafaxine levels may be
(fluconazole, elevated, leading to an increase in
itraconazole, adverse effects.
ketoconazole,
voriconazole)

Significance level 1 = major severity; significance level 2 = moderate severity

Adverse Drug Events

The most common adverse drug events reported with the azoles are listed in Table 7. The boxed warning for
itraconazole is listed in Table 8 and the boxed warning for ketoconazole is listed in Table 9.

Table 7. Adverse Drug Events (%) Reported with the Azoles™®

Adverse Events | Fluconazole | Itraconazole | Ketoconazole | Posaconazole | Voriconazole

Cardiovascular System
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Adverse Events Fluconazole | Itraconazole | Ketoconazole Posaconazole Voriconazole

Atrial arrhythmia - - - - <2
Atrial fibrillation - - - - <2
Atrioventricular block - - - - <2
Bigeminy - - - - <
Bradycardia - - - - <2
Bundle branch block - - - - <2
Cardiomegaly - - - - <2
Cardiomyopathy - - - - <2
Chest pain - 3 - - <2
Congestive heart failure - v - - <2
Endocarditis - - - - <2
Extrasystoles - - - - <2
Hypertension - 2to03 - 1to 18 <2
Hypotension - 1 - 14 <2
Myocardial infarction - - - - <2
Nodal arrhythmia - - - - <2
Orthostatic hypotension - 1 - - -
Palpitation - - - - <2
Phlebitis - - - - <2
Postural hypotension - - - - <2
QT prolongation v - v 4 <2
Substernal chest pain - - - - <2
Supraventricular extrasystoles - - - - <2
Supraventricular tachycardia - - - - <2
Syncope - - - - <2
Tachycardia - 1 - 12 2
Torsades de pointes v - - v <2
Ventricular dysrhythmias - - v - <2
Ventricular fibrillation - - - - <2
Ventricular tachycardia - - - - <2
Central Nervous System

Abnormal dreaming - 2 - - <2
Acute brain syndrome - - - - <2
Agitation - - - - <2
Akathisia - - - - <2
Amnesia - - - - <2
Anxiety - 3 - 9 <2
Asthenia - 2 - 1to2 <2
Ataxia - - - - <2
Brain edema - - - - <2
Cerebral hemorrhage - - - - <2
Cerebral ischemia - - - - <2
Cerebrovascular accident - - - - <2
Coma - - - R <)
Confusion - - - - <2
Convulsion - - - - <2
Delirium - - - - <2
Dementia - - - - <2
Depersonalization - - - - <2
Depression - 3 v - <2
Diplopia - - - - <2
Dizziness 1 1to4 <1 l1toll <2
Encephalitis - - - - <2
Encephalopathy - - - - <2
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Adverse Events Fluconazole | Itraconazole | Ketoconazole Posaconazole | Voriconazole

Euphoria - - - - <
Extrapyramidal syndrome - - - - <2
Guillain-Barre syndrome - - - - <2
Hallucinations - - - - 2
Headache 2to 13 1to 10 <1 1to8 3
Hypertonia - - - - <
Hypoesthesia - v - i <
Insomnia - v - 1to 17 <2
Intracranial hypertension - - - - <2
Neuralgia - - - - <2
Neuropathy - v - - <
Nystagmus - - - - <2
Oculogyric crisis - - - - <
Psychosis - - - R <2
Seizures v - - - <
Somnolence - 1 <1 1 <2
Suicidal tendencies - - v - <2
Tremor - 1to2 - - <2
Vertigo - 1 - - <2
Dermatological -
Alopecia v v v - <
Cellulitis - - - - v
Contact dermatitis - - - - <2
Discoid lupus erythematosus - - - - <2
Dry skin - - - - <2
Eczema - - - - <
Erythema multiforme - - - v
Erythematous rash - 1to2 - - -
Exfoliative dermatitis - v - - <
Fixed drug eruption - - - - <2
Furunculosis - - - R )
Maculopapular rash - - - - <2
Melanosis - - - - <2
Petechiae - - - 11 -
Photosensitivity skin reaction - v - - <2
Pruritus v 1to5 2 1toll <2
Psoriasis - - - - <2
Rash 2 3t09 - 1to 19 5-7
Skin discoloration - - - <2
Skin disorder - 2 - - <
Stevens-Johnson syndrome v v - - v
Toxic epidermal necrolysis v v - - v
Urticaria - v v _ <
Endocrine and Metabolic

Adrenal insufficiency - v - v <2
Dehydration - <2 - 1 -
Diabetes insipidus - - - - <2
Edema - 2t04 - 9to 15 <2
Erectile dysfunction - v - - -
Fluid overload - 1 - - _
Gynecomastia - v <1 - R
Male breast pain - v - - -
Menstrual disorder - v - - -
Weight loss - <2 - 1 -
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Adverse Events

| Fluconazole | Itraconazole | Ketoconazole | Posaconazole | Voriconazole

Gastrointestinal

Abdomen enlarged - - - - <2
Abdominal pain 2106 2106 1 1to 27 <2
Anorexia - 1 - 1to 15 <2
Appetite increased - 2 - - -

Ascites - - - - <2
Cheilitis - - - - <2
Cholecystitis - - - - <2
Cholelithiasis - - - - <2
Cholestasis v - - - 1

Constipation - 1to3 - 1to21 <2
Diarrhea 2t03 3to 11 <1 3t042 <2
Dry mouth v - - 1 <2
Duodenal ulcer perforation - - - - <2
Duodenitis - - - - <2
Dyspepsia 1 <2to4 - 1to 10 <2
Dysphagia - <2 - - <2
Esophageal ulcer - - - - <2
Esophagitis - - - - <2
Flatulence - <2to0 4 - 1 <2
Gastritis - 2 - - -

Gastroenteritis - 2 - - <2
Gastrointestinal disorders - 4 - - -

Gastrointestinal hemorrhage - - - - <2
Gingivitis - - - - <2
Glossitis - - - - <2
Gum hemorrhage - - - - <2
Gum hyperplasia - - - - <2
Hematemesis - - - - <2
Hemorrhoids - <2 - - -

Intestinal perforation - - - - <2
Intestinal ulcer - - - - <2
Melena - - - - <2
Mouth ulceration - - - - <2
Mucositis - - - 2to 17 -

Nausea 2to7 3to 11 3 5to 38 5

Pancreatitis - - - - <2
Parotid gland enlargement - - - - <2
Periodontitis - - - - <2
Proctitis - - - - <2
Pseudomembranous colitis - - - - <2
Rectal disorder - - - - <2
Rectal hemorrhage - - - - <2
Stomach ulcer - - - - <2
Stomatitis - - - - <2
Taste loss - - - - <2
Taste perversion 1 <2 - 1 <2
Tongue edema - - - - <2
Ulcerative stomatitis - 3 - - -

Vomiting 2t05 5to7 3 4 to 29 4

Genitourinary

Albuminuria - 1 - - <2
Anuria - - - - <2
Blighted ovum - - - - <2
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Adverse Events Fluconazole | Itraconazole | Ketoconazole Posaconazole | Voriconazole
Creatinine clearance decreased - - - - <2
Cystitis - 3 - - -
Dysmenorrhea - - - - <2
Dysuria - - - - <2
Epididymitis - - - - <2
Glycosuria - - - R <
Hematuria - <2 - - <2
Hemolytic uremic syndrome - - - v -
Hemorrhagic cystitis - - - - <2
Hydronephrosis - - - - <2
Impotence - 1 <1 - <2
Kidney function abnormal - 1 - - <1
Kidney pain - - - - <2
Kidney tubular necrosis - - - - <2
Libido decreased - 1 - - <2
Metrorrhagia - - - - <2
Nephritis - - - - <2
Nephrosis - - - - <2
Oligospermia - - <1 - -
Oliguria - - - - <
Pelvic pain - - - - <2
Pollakiuria - v - - -
Renal failure - - - 1 <1
Scrotal edema - - - - <2
Urinary incontinence - v - - <2
Urinary retention - - - - <2
Urinary tract infection - 3 - - <2
Uterine hemorrhage - - - <2
Vaginal hemorrhage - - - 10 <2
Hematological
Agranulocytosis v - - - <2
Anemia - - - 2 to 25 <2
Aplastic anemia - - - - <2
Bleeding time increased - - - - <2
Cyanosis - - - - <2
Disseminated intravascular coagulation - - - - <2
Ecchymosis - - - - <2
Eosinophilia - - - - <2
Hemolytic anemia - - <1 - <2
Hypervolemia - - - - <2
Leukopenia v v <1 - <2
Lymphadenopathy - - - - <2
Lymphangitis - - - - <2
Marrow depression - - - - <2
Neutropenia v v - 2t023 -
Pancytopenia - - - - <2
Petechia - - - - <2
Purpura - - - - <2
Splenomegaly - - - - <2
Thrombocytopenia v v <1 1to 29 <2
Thrombotic thrombocytopenic purpura - - - v <2
Hepatic
Hepatic coma - - - - <2
Hepatic failure v v - - <2
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Hepatic function abnormal - 3 <1 1 -
Hepatitis v v - 1 <2
Hepatomegaly - - - - <2
Hepatotoxicity - v - - -
Jaundice v - - - <2
Laboratory Test Abnormalities
Alkaline phosphatase increased v 2t04 - 1to3 4
Bilirubinemia - 6 - 1to 10 <1
Blood urea nitrogen increased - 1 - - <2
Creatinine increased - 3 - 3 <1
Creatinine phosphokinase increased - - - <2
Hypercalcemia - - - - <2
Hypercholesterolemia v - - - <2
Hyperglycemia - - - 11 <2
Hyperkalemia - - - - <2
Hypermagnesemia - - - - <2
Hypernatremia - - - - <2
Hyperthyroidism - - - - <2
Hypertriglyceridemia v 3 v - -
Hyperuricemia - - - - <2
Hypocalcemia - 1 - 9 <2
Hypoglycemia - - - - <2
Hypokalemia v 2t09 - 1to 30 2
Hypomagnesemia - 2 - 18 <2
Hyponatremia - - - - <2
Hypophosphatemia - 1-2 - - <2
Hypothyroidism - - - - <2
Lactate dehydrogenase increased - 2 - - -
Transaminases increased v v - 2to 17 2-3
Uremia - - - v <2
Musculoskeletal
Arthralgia - v - 11 <2
Arthritis - - - - <2
Back pain - <2 - 10 <2
Bone necrosis - - - - <2
Bone pain - - - - <2
Bursitis - 3 - - -
Leg cramps - - - - <2
Malaise v 1to3 - - -
Musculoskeletal pain - - - 16 -
Myalgia v 1to3 - 1 <2
Myasthenia - - - <2
Myopathy - - - - <2
Osteomalacia - - - - <2
Osteoporosis - - - - <2
Respiratory
Coughing - 4 - 1to24 <2
Dyspnea - 1to2 - 1to0 20 <2
Epistaxis - - - 14 <2
Hemoptysis - - - - <2
Hypoxia - - - - <2
Lung edema - - - - <2
Pharyngitis - 2 - 12 -
Pleural effusion - - - - <2
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Adverse Events Fluconazole | Itraconazole | Ketoconazole Posaconazole | Voriconazole
Pneumonia - 2 - 3 <
Pulmonary edema - v - - -
Pulmonary embolus - - - v <2
Pulmonary infiltration - 1to2 - - R
Respiratory disorder - - - - <2
Respiratory distress syndrome - - - - <
Rhinitis - <2-9 - - <2
Sinusitis - 2t07 - - <
Sputum increased - 2 - - -
Upper respiratory tract infection - <2t0 8 - 7 <2
Special Senses
Abnormality of accommodation - - - - <2
Blepharitis - - - - <2
Blurred vision - v - 1 -
Conjunctivitis - - - R )
Corneal opacity - - - - <2
Chromatopsia - - - - 1
Deafness - - - - <2
Diplopia - v - - -
Dry eyes - - - - <2
Ear pain - - - - <2
Eye hemorrhage - - - - )
Eye pain - - - - <2
Keratitis - - - - <2
Mydriasis - - - - <2
Night blindness - - - - <
Optic atrophy - - - - <
Optic neuritis - - - - <2
Otitis externa - - - - <2
Photophobia - - <1 - 2
Retinitis - - - - <2
Scleritis - - - - <2
Tinnitus - v - - <
Uveitis - - - R <
Visual disturbances - <2 - - 19
Other
Allergic reactions - v - v <2
Anaphylactoid reaction - v - - v
Anaphylaxis v v - - -
Angioedema v v - - <2
Angioneurotic edema - v - - -
Bacteremia - - - 18 -
Bulging fontanelles - - <1 - -
Candidiasis, oral - - - 1 R
Chills - - <1 - 4
Cytomegalovirus infection - - - 14 -
Facial edema v - - - )
Fatigue v 2to3 - 1to 17 -
Fever v 2to 7 <1 2 to 45 6
Flank pain - - - - <
Flu syndrome - - - - <2
Gingivitis - 3 - - -
Graft vs host disease - - - - <2
Granuloma - - - - <
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Adverse Events Fluconazole | Itraconazole | Ketoconazole Posaconazole | Voriconazole

Herpes simplex - - - 3to 15 <2
Herpes zoster - 2 - - -
Hot flashes - <2 - - R
Hypoacusis - - - - <
Implantation complication - <2 - - -
Increased intracranial pressure - - v - -
Infection - <2 - - <2
Injection site pain - - - - <2
Injury - 3to7 - - R
Mucous membrane disorder - - - - <2
Multi organ failure - - - - <2
Pain - 2t03 - 1 <2
Papilledema - - v - <
Paresthesia - v v v <
Peripheral edema - v - - <2
Peritonitis - - - - <2
Pneumocystis carinii infection - 2 - R -
Rigors - 1 - <1 to 20 -
Sepsis - - - R )
Serum sickness - v - - -
Sweating - 2t03 - 2 <
Thrombophlebitis - - - - <
Vasculitis - 1 - - -
Vasodilation - - - R <
Weakness - - - 1to8 -

¥ Percent not specified

- Event not reported

Table 8. Boxed Warning for Itraconazole

WARNING

Congestive Heart Failure: If signs or symptoms of CHF occur during administration of itraconazole, reassess
continued itraconazole use.

Do not administer itraconazole capsules for the treatment of onychomycosis in patients with evidence of
ventricular dysfunction such as CHF or a history of CHF. If signs or symptoms of CHF occur during
administration of itraconazole capsules, discontinue administration. When itraconazole was administered
intravenously (IV) to dogs and healthy human volunteers, negative inotropic effects were seen.

Drug interactions: Coadministration of cisapride, pimozide, quinidine, or dofetilide with itraconazole is
contraindicated. Itraconazole, a potent cytochrome P450 3A4 isoenzyme system (CYP3A4) inhibitor, may
increase plasma concentrations of drugs metabolized by this pathway. Serious cardiovascular events, including
QT prolongation, torsades de pointes, ventricular tachycardia, cardiac arrest, and/or sudden death have occurred
in patients using cisapride, pimozide, or quinidine concomitantly with itraconazole and/or other CYP3A4
inhibitors.
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Table 9. Boxed Warning for Ketoconazole'
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WARNING

monitored.

Drug interactions:

Hepatotoxicity: When used orally, ketoconazole has been associated with hepatic toxicity, including some
fatalities. Patients receiving this drug should be informed by the physician of the risk and should be closely

Terfenadine: Coadministration of terfenadine with ketoconazole tablets is contraindicated. Rare cases of serious
cardiovascular adverse events, including death, ventricular tachycardia and torsades de pointes have been
observed in patients taking ketoconazole tablets concomitantly with terfenadine, due to increased terfenadine
concentrations induced by ketoconazole tablets.

Astemizole: Pharmacokinetic data indicate that oral ketoconazole inhibits the metabolism of astemizole,
resulting in elevated plasma levels of astemizole and its active metabolite desmethylastemizole which may
prolong QT intervals. Coadministration of astemizole with ketoconazole tablets is therefore contraindicated.

Cisapride: Coadministration of cisapride with ketoconazole is contraindicated. Serious cardiovascular adverse
events including ventricular tachycardia, ventricular fibrillation and torsades de pointes have occurred in
patients taking ketoconazole concomitantly with cisapride.

Dosing and Administration

The usual dosing regimens for the azoles are listed in Table 10.

Table 10. Usual Dosing Regimens for the Azoles®

weeks, and for at least two
weeks following resolution of
symptoms

Oropharyngeal candidiasis:
Injection, suspension, tablet:
200 mg on the first day,

followed by 100 mg once daily.

Treatment should be
continued for at least two
weeks

Prophylaxis of candidiasis in
patients undergoing bone

marrow transplantation

weeks following resolution of
symptoms

Oropharyngeal candidiasis:
Injection, suspension, tablet: 6
mg/kg on the first day,
followed by 3 mg/kg once
daily for at least two weeks

Systemic Candida infections:
Injection, suspension, tablet:
Daily doses of 6 to 12
mg/kg/day have been used in
an open, non-comparative
study of a small number of

Generic Name(s) Usual Adult Dose Usual Pediatric Dose Availability
Fluconazole Cryptococcal meningitis: Cryptococcal meningitis: Injection:
Injection, suspension, tablet: Injection, suspension, tablet: 12 | 100 mg/50 mL
400 mg on the first day, mg/kg on the first day, 200 mg/100 mL
followed by 200 to 400 mg followed by six to 12 mg/kg 400 mg/200 mL
once daily for 10 to 12 weeks once daily for 10 to 12 weeks
after the cerebrospinal fluid after the cerebrospinal fluid Suspension:
becomes culture negative becomes culture negative 10 mg/mL
40 mg/mL

Esophageal candidiasis: Esophageal candidiasis:
Injection, suspension, tablet: Injection, suspension, tablet: 6 | Tablet:
200 mg on the first day, mg/kg on the first day, 50 mg
followed by 100 to 400 mg followed by 3 to 12 mg/kg 100 mg
once daily. Treatment should once daily for at least three 150 mg
be continued for at least three weeks, and for at least two 200 mg
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Generic Name(s)

Usual Adult Dose

Usual Pediatric Dose

Availability

receiving cytotoxic
chemotherapy and/or radiation:
Injection, suspension, tablet:
400 mg once daily starting
several days before expected
neutropenia and continuing for
seven days after the neutrophil
count rises above 1,000
cells/mm’

Systemic Candida infections:
Injection, suspension, tablet:
For systemic Candida
infections including
candidemia, disseminated
candidiasis, and pneumonia,
optimal therapeutic dosage and
duration of therapy have not
been established. In open, non-
comparative studies of small
numbers of patients, doses of
up to 400 mg daily have been
used.

Urinary tract infections and
peritonitis:

Injection, suspension, tablet: 50
to 200 mg daily have been used
in non-comparative studies
with small numbers of patients

Vaginal candidiasis:
Suspension, tablet: 150 mg
orally as a single dose

children for the treatment of
candidemia and disseminated
Candida infections

Itraconazole

Aspergillosis in patients
intolerant of or refractory to
amphotericin B therapy:
Capsule: 200 to 400 mg daily
for a minimum of three months
and until clinical parameters
and laboratory tests indicate
that the active fungal infection
has subsided

Blastomycosis and
histoplasmosis:

Capsule: 200 mg once daily;
may be increased by 100 mg
increments to a total daily dose
of 400 mg. Continue treatment
for a minimum of 3 months
and until clinical parameters
and laboratory tests indicate
that the active fungal infection
has subsided

Safety and efficacy in children
have not been established

Capsule:
100 mg

Solution:
10 mg/mL

Tablet:
200 mg
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Generic Name(s)

Usual Adult Dose

Usual Pediatric Dose

Availability

Esophageal candidiasis:
Solution: 100 mg daily for a
minimum of three weeks.
Treatment should continue for
two weeks after the resolution
of symptoms

Onychomycosis of the
fingernail:

Capsule: Two treatment pulses,
each consisting of 200 mg
twice daily for one week. The
pulses are separated by a three-
week period without
itraconazole

Onychomycosis of the toenail
(with or without fingernail
involvement):

Capsule: 200 mg once daily for
12 consecutive weeks

Onychomycosis of the toenail
caused by Trichophyton
rubrum or Trichophyton
mentagrophytes:

Tablet: 200 mg once daily for
12 consecutive weeks

Oropharyngeal candidiasis:
Solution: 200 mg daily for one
to two weeks

Oropharyngeal candidiasis
(unresponsive/refractory to
fluconazole):

Solution: 100 mg twice daily.
For patients responding to
therapy, clinical response will
be seen in two to four weeks

Ketoconazole

Fungal infections:
Tablet: 200 mg once daily;

maximum, 400 mg daily.
Treatment should be continued
until active fungal infection has
subsided. The usual duration
for systemic infection is six
months

Fungal infections:

Tablet: >2 years of age: 3.3 to
6.6 mg/kg once daily.
Treatment should be continued
until active fungal infection has
subsided. The usual duration
for systemic infection is six
months

Tablet:
200 mg

Posaconazole

Oropharyngeal candidiasis:
Suspension: 100 mg twice
daily on day one, then 100 mg
once daily for 13 days

Oropharyngeal candidiasis
(refractory to itraconazole
and/or fluconazole):

Children >13 years of age
follow usual adult dosing.
Safety and efficacy in children
<13 years of age have not been
established.

Injection:
300 mg

Suspension:
200 mg/5 mL

Tablet (delayed-
release):
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Generic Name(s)

Usual Adult Dose

Usual Pediatric Dose

Availability

Suspension: 400 mg twice
daily, duration of therapy is
based on clinical response

Prophylaxis of invasive
Aspergillus and Candida
infections in severely
immunocompromised patients:
Delayed-release tablet: 300 mg
twice a day on the first day,
then 300 mg once a day,
starting on the second day.
Suspension: 200 mg three
times daily.

Duration of therapy is based on
recovery from neutropenia and
immunosuppression.

100 mg

Voriconazole

Candidemia in non-neutropenic
patients and other deep

tissue Candida infections:
Injection: Six mg/kg every 12
hours for the first 24 hours then
three to four mg/kg intravenous
every 12 hours.

Suspension, tablet: Patients
may be switched to the oral
formulation when indicated at a
dose of 200 mg every 12 hours
if weight >40 kg, or 100 mg
every 12 hours if weight <40
kg

Esophageal candidiasis:
Suspension, tablet: 200 mg
every 12 hours for 14 days, and
at least seven days following
resolution of symptoms

Invasive aspergillosis and
serious fungal infections
caused by Scedosporium
apiospermum and Fusarium
species in patients intolerant of
or refractory to other therapy:
Injection: Six mg/kg every 12
hours for the first 24 hours,
then four mg/kg IV every 12
hours.

Suspension, tablet: Patients
may be switched to oral
therapy when indicated at a
dose of 200 mg every 12 hours
if weight >40 kg, or 100 mg
every 12 hours if weight <40
kg

Children >12 years of age
follow usual adult dosing.
Safety and efficacy in children
<12 years of age have not been
established.

Injection:
200 mg

Suspension:
200 mg/5 mL

Tablet:
50 mg
200 mg
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Clinical studies evaluating the safety and efficacy of the azoles are summarized in Table 11.

Table 11. Comparative Clinical Trials with the Azoles

Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
Aspergillosis
Maertens et al.” MC, OL N=53 Primary: Primary:
(2006) Clinical response At the end of combination therapy, 55% of patients had a favorable
Patients 16 years of 12 months (favorable= response. Of the patients with a favorable response (29), four showed a
Caspofungin 70 age and older with posttreatment | complete or partial | complete response and 25 showed a partial response.
mg [V daily in definite or probable follow-up response; complete
combination with invasive response= At day 84, 49% of patients had a favorable response.
either an azole aspergillosis resolution of all
(itraconazole or refractory or signs, symptoms, Success at the end of combination therapy ranged from 43% in the
voriconazole) or a | intolerant to radiologic and/or caspofungin plus itraconazole group to 60% in the caspofungin plus
polyene standard antifungal bronchoscopic voriconazole group. In the caspofungin plus polyene group, success rates
(amphotericin B therapy evidence; partial were 80, 29, and 50% for amphotericin B deoxycholate, amphotericin B
deoxycholate or an | (amphotericin B response= lipid complex, and liposomal amphotericin B, respectively.
amphotericin B deoxycholate, lipid clinically
lipid preparation) preparations of meaningful Of 46 refractory patients, the addition of caspofungin to the initially
amphotericin B, improvement in the | refractory antifungal agent demonstrated a favorable response in 66% of
All patients caspofungin, above measures) patients.
received active itraconazole,
treatment with voriconazole, or Secondary: Success was observed in 20% of patients who were initially refractory to
combination posaconazole) Not reported caspofungin and had a non-echinocandin antifungal agent added.
therapy.
Of the patients who were refractory to voriconazole therapy, 73% had a
favorable response when caspofungin was added to voriconazole
compared to a 40% favorable response rate in patients who discontinued
voriconazole and switched to two new antifungal agents.
Secondary:
Not reported
Caillot et al.* MC, OL N=21 Primary: Primary:
(2003) Clinical response Complete or partial response was observed in 47% and 90% of patients at
Patients >18 years 14 weeks or | (complete= weeks two and 14, respectively.
Itraconazole 200 of age with proven last day of resolution of signs

96

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services



Azoles

AHFS Class 081408
Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration

mg IV every 12 or probable active treatment or | and symptoms and | Secondary:
hours for 2 days, invasive pulmonary neutropenia | radiographic and Overall, 62% of patients had a complete or partial response at any time
200 mg IV daily aspergillosis who bronchoscopic point and 86% had a complete or partial response or stable disease (i.e.,
for 12 days, then were immuno- abnormalities; minor or no improvement in disease without deterioration) at any time
200 mg orally compromised and partial=major point.
twice daily for 12 refractory to improvement in
weeks amphotericin B above listed The median time to achieve response was 14 days.

criteria without

complete At week 14, there were no positive cultures obtained.

resolution)

Secondary:

Secondary: Not reported

Total number of

patients

responding,

median time to

achieve response,

microbiological

results from

anterior nares and

sputum

Secondary:

Not reported
Caillot et al.”’ MC, OL N=31 Primary: Primary:
(2001) Clinical response Complete or partial response was observed in 32.3, 38.7, and 48% of

Patients 25-78 years 14 weeks patients at week two, week 14 and at study end, respectively.

Itraconazole 200
mg IV every 12
hours for 2 days,
200 mg IV daily
for 12 days, then
200 mg orally
twice daily for 12
weeks

of age with active
invasive pulmonary
aspergillosis and
who were immuno-
compromised

Secondary:
Median time to
achieve response,
microbiological
results from
anterior nares and
sputum

Overall, 58% of patients experienced a complete or partial response at any
time during the study.

When stable disease was considered as a positive response, the success
rate was 67.7% at day 14, 45.2% at the end of oral therapy, and 68% at the
end of the study. A total of 87% of patients achieved a complete, partial,
or stable response at any time during the study.

Secondary:
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Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
The median time to achieve global response was 55 days.
At week 14, there were no positive cultures.
Raad et al.>® RCT N=143 Primary: Primary:
(2008) Response rate to The overall response rate to salvage therapy was 40% for posaconazole,
Patients with Up to 12 salvage therapy 8% for L-AMB (P<0.001) and 11% for combination therapy (P<0.002).
Posaconazole 800 | hematologic weeks
mg/day in divided | malignancies and Secondary: Secondary:
doses invasive Deaths related to Aspergillosis contributed to the death of 40% of posaconazole group, 65%
aspergillosis aspergillosis within | of the L-AMB group and 68% of the combination group (P<0.008).
Vs enrolled in a 12 months
compassionate-use after initiation of By multivariate analysis, posaconazole therapy independently improved
amphotericin B trial of antifungal salvage therapy response (95% CI, 2.8 to 32.5; P<0.001).
liposome 7.5 salvage therapy and adverse events
mg/kg/day (L- L-AMB alone or in combination with caspofungin was associated with a
AMB) significantly higher rate of nephrotoxicity (P<0.02) and hepatotoxicity
(P<0.03) than monotherapy with posaconazole.
Vs
amphotericin B
liposome 7.5
mg/kg/day plus
caspofungin 70 mg
on day 1, followed
by 50 to 100 mg
daily
Sambatakou et MC, OL N=36 Primary: Primary:
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Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
al.” Clinical response Response rates at the end of treatment in subacute invasive aspergillosis
(2006) Patients >18 years 12 week and chronic pulmonary aspergillosis patients were 43% and 80%,
of age with definite posttreatment | Secondary: respectively.
Voriconazole 200 or probable follow-up Not reported
mg orally twice subacute invasive Secondary:
daily (with an aspergillosis at Not reported
increase to 250 mg | different body sites
twice daily based or chronic
on response and pulmonary
tolerability) for 4 aspergillosis
to 24 weeks
Mouas et al.* RETRO N=20 Primary: Primary:
(2005) Response at end of | Overall response rates were similar in both treatment groups (55%).
Patients 4 to 78 End of therapy | therapy
Voriconazole years of age with (4 to 395 days) Secondary:
6 mg/kg IV every definite or probable Secondary: Not reported
12 hours on day 1, | invasive bone Not reported
followed by aspergillosis
4 mg/kg IV every
12 hours or 200
mg orally twice
daily
Vs
voriconazole 400
mg orally twice
daily on day 1,
then 200 mg twice
daily
Herbrecht et al.”’ RCT, DB, MC N=277 Primary: Primary:
(2002) Clinical response Successful response rates at week 12 in patients receiving voriconazole
Immuno- 12 weeks and amphotericin B deoxycholate were 52.8 and 31.6%, respectively, and
Voriconazole compromised Secondary: were significantly better in the voriconazole group.
6 mg/kg IV twice patients >12 years Response at end of
daily on day 1, of age with definite initial therapy, Secondary:
followed by or probable invasive safety outcomes, Successful response rates at end of initial therapy in patients receiving
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Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
4 mg/kg IV twice aspergillosis survival up to week | voriconazole and amphotericin B deoxycholate were 49.7 and 27.8%,
daily for >7 days, 12 respectively.
then 200 mg orally
twice daily There were significantly fewer adverse events in the voriconazole group
compared to the amphotericin B group (P=0.02).
Vs
Visual disturbances (44.8 vs 4.3%; P<0.001), chills and/or fever (3.1 vs
amphotericin B 24.9%; P<0.001) and severe adverse events (13.4 vs 24.3%; P=0.008),
deoxycholate including renal impairment (1.0 vs 10.3%; P<0.001), hypokalemia (0 vs
1.0to 1.5 3.2%; P=0.01) and systemic events (0.5 vs 3.8%; P=0.03) occurred in
mg/kg/day patients receiving voriconazole and amphotericin B deoxycholate,
respectively.
The survival rates for patients receiving voriconazole and amphotericin B
deoxycholate were 70.8 and 57.9%, respectively.
Blastomycosis and Histoplasmosis
Wheat et al.* MC, OL, PRO N=59 Primary: Primary:
(1995) Clinical response Clinical response was observed in 85% of patients. Fungemia cleared after
Patients 13 years of 12 weeks (resolution of signs | a median of one week.
Itraconazole 300 age and older with and symptoms and
mg orally twice serologically clearance of Secondary:
daily for 3 days documented human positive cultures), Histoplasma capsulatum variant capsulatum antigen levels cleared from
then 200 mg twice | immunodeficiency clearance of the urine and serum at rates of 0.2 and 0.3 units per week, respectively.
daily with meals virus and first- positive cultures,
for 12 weeks episode drug tolerance Initial antigen levels reverted to negative in serum and urine in 46% and
disseminated 9% of patients, respectively (P<0.001).
histoplasmosis Secondary:
Effect of therapy The mean reduction in antigen was significantly higher in serum compared
on Histoplasma to urine (3.7 units and 2.0 units, respectively; P=0.032).
capsulatum variant
capsulatum antigen
levels
Dismukes et al.” MC, RCT N=85 Primary: Primary:
(1992) Clinical response Among patients with blastomycosis, 90% were reported as having clinical
Patients 18 years of 12 month success. For patients treated for more than two months, the clinical
Itraconazole 200 age and older with a | posttreatment | Secondary: success rate was 95%.
mg, 300 mg, or diagnosis of follow-up Not reported
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Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
400 mg daily histoplasmosis or Among patients with histoplasmosis, 81% were reported as having clinical
blastomycosis success. For patients treated for more than two months, the clinical
success rate was 86%.
Secondary:
Not reported
Hecht et.al.* MC, OL, PRO N=46 Primary: Primary:
(1997) Relapse of The relapse-free rate at one year for all patients was 95.3%.
Patients >13 years >52 weeks histoplasmosis,
Itraconazole 200 of age with first survival The survival rate for all patients at one year and at study completion was
mg orally daily episode of mild- 73.0 and 41%, respectively.
moderate Secondary:
Vs disseminated Drug-limiting Secondary:
histoplasmosis with toxicity, change in | Toxicity leading to withdrawal occurred in eight of 46 patients.
itraconazole 400 human serum and urine
mg orally daily immunodeficiency Histoplasma The median change in serum and urine antigen levels of all patients who
virus who had polysaccharide did not relapse by end of maintenance therapy was a decrease of 0.2 units
successfully antigen levels and 2.1 units, respectively (P=0.0001).
completed induction
itraconazole therapy
for 12 weeks
Wheat et al.” CS N=110 Primary: Primary:
(2001) Mycological By the end of the second week of therapy, blood cultures were negative in
Human 12 weeks response (negative | over 85% of amphotericin B patients compared to 53% of itraconazole
Itraconazole 300 immunodeficiency blood cultures), patients (P=0.0008).

mg orally twice
daily for 3 days
then 200 mg twice
daily for 12 weeks

VS

amphotericin B
liposomal

3 mg/kg/day 1V for
2 weeks, followed
by itraconazole

virus-infected
patients >13 years
of age with a first
episode of
disseminated
histoplasmosis

time to negative
blood cultures

Secondary:
Not reported

By 12 weeks of therapy, cultures were negative in all patients in both
groups.

After two weeks of therapy, serum antigen levels fell by a significantly
greater amount in the amphotericin B group compared to the itraconazole
group (P=0.02).

After two weeks of treatment, serum antigen levels were negative in 28%
of the amphotericin B group and 20% of the itraconazole group (P=0.55).

After two weeks of therapy, urine antigen levels were below the detection
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Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
200 mg twice daily limit in 19% of amphotericin B patients and 3% of itraconazole patients
for 10 weeks (P=0.006).
After two weeks of therapy, urine antigen levels fell by a significantly
greater amount in the amphotericin B group compared to the itraconazole
group (P<0.0005).
By 12 weeks of therapy, there was no significant difference in the
proportion of patients with undetectable serum and urine antigen levels in
either group (P<0.80).
Secondary:
Not reported
Dismukes et al.*® MC, PRO, RCT N=134 Primary: Primary:
(1985) Clinical response Clinical response rates in blastomycosis patients receiving low- and high-
Patients 17 to 80 6 month (cure=resolution or | dose ketoconazole were 70 and 85%, respectively (P=0.12).
Ketoconazole 400 | years of age with posttreatment | reduction in
mg PO QD >6 presumptive or follow-up symptoms and Clinical response rates in histoplasmosis patients receiving low- and high-
months culture-proven signs in addition to | dose ketoconazole were 77 and 43%, respectively, and were significantly
blastomycosis or resolution or 50% higher in the low-dose group (P=0.02).
Vs histoplasmosis reduction in size of
lesion and negative | Secondary:
ketoconazole 800 cultures; Clinical response rates in blastomycosis patients adherent to low- and
mg PO QD >6 improved= high-dose ketoconazole therapy for >6 months were 79 and 100%,
months undefined clinical respectively (P=0.01). Response rates in histoplasmosis patients adherent
and mycological to low- and high-dose ketoconazole therapy for >6 months were 92 and
response and non- | 71%, respectively (P=0.16).
compliant with
protocol)
Secondary:
Response in
patients treated for
6 months or more
Candidiasis (Esophageal/Oropharyngeal)
Akova et al.*’ OL, PRO N=129 Primary: Primary:
(1994) Clinical response The overall clinical cure rate was 82%. Cure rates were similar in patients
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Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
Adult patients with 4 week with and without esophageal involvement (75 and 83%, respectively;
Fluconazole 200 a hematological posttreatment | Secondary: P>0.1).
mg daily IV during | malignancy or solid follow-up Not reported
neutropenia, then tumor with The overall mycological eradication rate was 56%.
100 mg orally oropharyngeal
daily for 14 days and/or esophageal Secondary:
(oropharyngeal candidiasis Not reported
involvement) or 21
days (esophageal
involvement)
Pagani et al.*® DB, PC, PRO, RCT N=138 Primary: Primary:
(2002) Third relapse of The duration of secondary prophylaxis for patients receiving fluconazole
Patients >16 years 37 months oropharyngeal and placebo were 347 and 197 days, respectively (P<0.001).
Fluconazole 150 of age with HIV and candidiasis,
mg weekly oropharyngeal occurrence of The median time interval to relapse for patients receiving fluconazole and
(secondary candidiasis who had adverse events placebo were: first relapse (175 and 35 days; P<0.001), second relapse (68
prophylaxis) responded to a 7 requiring and 43 days; P=0.027), and third relapse (41 and 41 days), respectively.
day course of discontinuation of
Vs fluconazole 200 mg the drug, Significantly more patients in the placebo group experienced a third
daily development of relapse by day 196 compared to the number of patients in the fluconazole
placebo microbiological group suffering a third relapse by day 382 (50 and 25%, respectively;
resistance to P<0.001). Relapse rates were 61 and 90% for patients receiving
fluconazole fluconazole and placebo, respectively (P<0.001).
Secondary: No adverse events led to drug discontinuation.
Not reported
The difference in microbiological resistance between patients receiving
fluconazole and those receiving placebo was not statistically significant
(P=0.20).
Secondary:
Not reported
Wilcox et al.” DB, MC, RCT N=126 Primary: Primary:
(1997) Clinical response Clinical response rates (cured or improved) in patients receiving
Patients >13 years 4 week itraconazole and fluconazole were 94 and 91%, respectively. The
Fluconazole 100 of age with posttreatment | Secondary: difference was not statistically significant.
mg to 200 mg endoscopically follow-up Severity of
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Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
orally daily for 3 confirmed symptoms, Secondary:
to 8 weeks esophageal mycological Clearance of all symptoms in patients receiving itraconazole and
candidiasis and assessment fluconazole occurred in 94 and 93%, respectively.
Vs predisposing risk (eradication),
factors for fungal fungal culture, Of those receiving itraconazole and fluconazole, 78 and 74%, respectively,
itraconazole 100 infection global efficacy at 4 | remained symptom-free at the end of follow-up.
mg to 200 mg week follow-up
orally daily for 3 (Persistent The endoscopic assessment classified 94% of patients in both groups as
to 8 weeks response or cured or improved, respectively.
relapse), time to
clinical response, Mycological eradication in patients receiving itraconazole and fluconazole
time to relapse occurred in 92 and 78%, respectively. Neither endoscopic nor mycological
assessment demonstrated a statistically significant difference between
treatment groups.
Relapse rate at end of four weeks for patients receiving itraconazole and
fluconazole was 18 and 27%, respectively.
There was no significant difference between groups in time to relapse or
response.
De Wit et al.* CS, OL, RCT N=40 Primary: Primary:
(1998) Clinical response At the end of treatment, clinical cure was observed in 75% of fluconazole
Patients 16 to 65 30-day and mycological patients and 24% of itraconazole patients. Improvement was observed in
Fluconazole 150 years of age with posttreatment | eradication 15 and 12% of patients, respectively. Cure plus improvement was seen in
mg orally for 1 human follow-up significantly more fluconazole patients compared to itraconazole patients
dose immunodeficiency Secondary: (P=0.0006).
virus infection and Not reported
Vs oropharyngeal On the day of relapse or day 30, clinical success (cure plus improvement)
candidiasis was significantly higher in the fluconazole group compared to the
itraconazole 100 itraconazole group (42 and 12% respectively; P=0.0013).
mg daily for 7
days Eradication was observed in one patient in each group.
Secondary:
Not reported
Oude Lashof et MC, OL, RCT N=252 Primary: Primary:
al.*! Clinical response Clinical cure was observed in 74% of fluconazole patients and 62% of
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Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration

(2004) Patients 16 years of 42 days (cure=resolution of | itraconazole patients (P=0.04).

age and older with signs and
Fluconazole 100 cancer and symptoms) and Mycological eradication was observed in 80% of fluconazole patients and
mg daily for 10 oropharyngeal mycological 68% of itraconazole patients (P=0.03).
days candidiasis response

Both clinical cure and mycological eradication was observed in 66% of
Vs Secondary: fluconazole patients and 54% of itraconazole patients (P=0.054).
Not reported

itraconazole 200 Secondary:
mg daily for 15 Not reported
days
Phillips et al.*? DB, MC, PC, RCT N=194 Primary: Primary:
(1998) Clinical response Clinical response (complete or marked improvement) in patients receiving

Human 2 week (complete= fluconazole, itraconazole QD and itraconazole BID was 90, 90, and 82%,
Fluconazole 100 immunodeficiency posttreatment | clearance of signs respectively. There was no significant difference in efficacy between the
mg daily for 14 virus-infected follow-up and symptoms treatment groups.
days patients >18 years except erythema,

of age with or markedly At day seven, cultures were negative in 56% of patients in the itraconazole
Vs pseudomembranous improved based on | BID group, 58% in the itraconazole QD group, and 44% in the fluconazole

oropharyngeal investigator group.
itraconazole 100 candidiasis ratings) and
mg daily for 14 mycological At day 14, cultures were negative in 44% of patients in the itraconazole
days (itraconazole response BID group, 57% in the itraconazole QD group, and 53% in the fluconazole
QD) group.

Secondary:
Vs Not reported Secondary:
Not reported

itraconazole 100
mg twice daily for
7 days
(itraconazole BID)
Graybill et al.” MC, OL, RCT N=179 Primary: Primary:
(1998) Clinical response Cure was achieved in 97, 86, and 87% of patients receiving itraconazole

Patients >13 years 6 weeks (cured=clearance for 14 days, itraconazole for seven days and fluconazole, respectively.

Fluconazole 100
mg daily for 14
days

of age with human
immunodeficiency
virus and

of all signs and
symptoms;
improved=

Differences in clinical response were not statistically significant.

Secondary:
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oropharyngeal minimal signs and | No significant differences were observed between groups in any
Vs candidiasis symptoms with no | secondary endpoint.
visible lesions)
itraconazole 200 Mycological cure was 52, 88, and 77% in patients receiving itraconazole
mg daily for 7 Secondary: for 14 days, itraconazole for seven days and fluconazole, respectively.
days Symptom severity,
quantification of
Vs colony-forming
units of Candida
itraconazole 200 (cure <20 colony
mg daily for 14 forming units/mL),
days culture results
Meunier et al.** CS, DB, RCT N=40 Primary: Primary:
(1990) Clinical response Clinical cure was observed in 15 of 19 patients in the fluconazole group
Patients with cancer 4t027 days | and mycological and 14 of 18 patients in the ketoconazole group.
Fluconazole 100 and mycologically response
mg daily proven Mycological eradication was reported in 10 patients in both groups.
oropharyngeal Secondary:
Vs candidiasis Not reported Secondary:
Not reported
ketoconazole 400
mg daily
Hernandez- MC, OL, RCT N=46 Primary: Primary:
Sampelayo et al.*® Clinical response Clinical cure at the end of therapy was observed in 87.5% of fluconazole
(1994) Pediatric patients 4 week (cure=resolution of | patients and 81% of ketoconazole patients.
with acquired posttreatment | signs and
Fluconazole immunodeficiency follow-up symptoms), At the four week posttreatment follow-up, 44.4% of fluconazole and
suspension syndrome or human mycological 58.8% of ketoconazole patients were clinically cured.
3 mg/kg/day (for immunodeficiency response (cure=
5 to 49 days) virus infection and negative culture) At the end of therapy, mycological cure was observed in 71.4% of
oropharyngeal fluconazole patients and 57.1% of ketoconazole patients.
Vs candidiasis Secondary:
Not reported At the four week posttreatment follow-up, 41.2% of fluconazole and
ketoconazole 50.0% of ketoconazole patients were mycologically cured.
suspension
7 mg/kg/day (for Secondary:
5 to 49 days) Not reported
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Vazquez et al.* MC, RCT, SB N=350 Primary: Primary:
(2006) Clinical success Clinical success rates observed in patients receiving posaconazole and
Patients >18 years 42 days (cure=absence of fluconazole at day 14 were 91.7 and 92.5%, respectively. The difference
Fluconazole 200 of age with human plaques and no or was not statistically significant.
mg on day one, immunodeficiency minimal
then 100 mg daily | virus and symptoms, or Secondary:
for 13 days pseudomembranous improvement= Clinical relapse rates at day 42 in patients receiving posaconazole and
oropharyngeal partial resolution) fluconazole were 31.5 and 38.2%, respectively (P=0.24).
Vs candidiasis on day 14
Response rates in patients receiving posaconazole and fluconazole at day
posaconazole 200 Secondary: seven were 97.0 and 96.9%, respectively.
mg on day one, Clinical durability
then 100 mg daily or relapse on day On day 14, 68% of patients in both groups achieved mycological response.
for 13 days 42, clinical
response after 7 At day 42, significantly more patients in the posaconazole group
days of therapy, continued to have mycological response compared to the fluconazole
mycological group (40.6 and 26.4%, P=0.038).
response rate by
visit (success= Mycological eradication was observed in 35.6% of posaconazole patients
culture yielding and 24.2% of fluconazole patients at day 42 (P=0.084).
<20 CFU/mL of
Candida species,
eradication=
negative culture)
Ally et al.¥’ DB, MC, PC, RCT N=391 Primary: Primary:
(2001) Endoscopic The incidence of endoscopically proven cure in patients receiving
Immuno- 43 days response to voriconazole and fluconazole was 94.8% and 90.1%, respectively.
Fluconazole 400 compromised treatment (cure=

mg orally daily on
day 1, then 200 mg
daily

Vs
voriconazole 200

mg orally twice
daily

patients 18 to 75
years of age with
esophageal and/or
oropharyngeal
candidiasis

normal endoscopy,
improved=
improvement in
lesions of 1 or
more grades)

Secondary:
Symptomatic
response of

Combined cured or improved response rates in patients receiving
voriconazole and fluconazole were 98.3 and 95.1%, respectively.

Secondary:
Symptomatic cure was observed in 82.0 and 83.2% of voriconazole and
fluconazole patients, respectively.

The success rates for esophageal candidiasis were 88.0 and 91.1% in the
voriconazole and fluconazole groups, respectively.
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esophageal and
oropharyngeal The success rates for oropharyngeal candidiasis were 88.4 and 93.8% in
candidiasis, time to | the voriconazole and fluconazole groups, respectively.
symptomatic cure
There was no significant difference in time to symptomatic cure.
Krause et al.* DB, MC, RCT N=601 Primary: Primary:
(2004) Endoscopic Endoscopic success was observed in 97.2% of patients in the
Patients 18 to 65 Up to 35 response at the end | anidulafungin group and 98.8% of patients in the fluconazole group. No
Fluconazole 200 years of age with weeks of therapy (cure= significant difference was observed.
mg oral loading esophageal complete
dose on day 1, then | candidiasis and a resolution of Secondary:
100 mg daily for predisposing risk lesions; Clinical success was observed in 97.2% of patients in the anidulafungin
14 to 21 days factor for fungal improvement= group and in 98% in the fluconazole group. No significant difference was
infection decrease of >1 observed.
Vs grade from
baseline) Mycological success was observed in 86.7% of patients in the
anidulafungin 100 anidulafungin group and in 90.9% in the fluconazole group.
mg loading dose Secondary:
on day 1, then 50 Clinical response
mg IV daily (absence or
improvement in
symptoms),
mycological
response
(eradication)
Villanueva et al.* | DB, MC, RCT N=177 Primary: Primary:
(2002) Combined clinical | Combined response rates in patients receiving caspofungin and
Patients with 5to 7 day and endoscopic fluconazole were 81% and 85%, respectively. No significant difference
Fluconazole 200 symptomatic, posttreatment | response was seen between groups.
mg IV daily for 7 endoscopically and follow-up (favorable=
to 21 days microbiologically complete Microbiological response was observed in 59% of patients in the
documented resolution of signs | caspofungin group and 76% of patients in the fluconazole group.
Vs Candida esophagitis and symptoms and
total clearing of Secondary:
caspofungin 50 mg esophageal lesions | Not reported
IV daily for 7 to 21 or reduction in
days endoscopy score
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by at least 2
points),
microbiological
response (negative
stains and culture)
Secondary:
Not reported
de Wet et al.>® DB, MC, PG, RCT N=245 Primary: Primary:
(2004) Endoscopic cure Comparisons of micafungin groups showed a dose-response relationship
Patients 18 years of 2 week rate and for endoscopic cure. Cure rates were 68.8, 77.4, and 89.9% for the 50,
Fluconazole 200 age or older with posttreatment | eradication rates 100, and 150 mg doses, respectively (P=0.024 for comparison between the
mg IV daily forup | human follow-up three groups, P=0.007 for the comparison of the 50 and 150 mg groups).

to 14 to 21 days
Vs

micafungin 50 mg,
100 mg, or 150 mg
IV daily for up to
14 to 21 days

immunodeficiency
virus infection and
endoscopically
confirmed
esophageal
candidiasis (EC)

Secondary:
Change in
endoscopic cure
rate compared to
baseline at day 14,
clinical response at
end of treatment,
EC severity score,
overall therapeutic
success, incidence
of relapse

There was no significant difference seen between the fluconazole group
and either the 100 or 150 mg micafungin groups (P=0.136 and P=0.606,
respectively).

Fluconazole had a lower endoscopic cure rate than micafungin 150 mg in
patients with an endoscopic grade 3 at baseline (77.8 and 100%
respectively).

Eradication rates were 35.1, 78.3, 57.1, and 67.3% for the micafungin 50,
100, and 150 mg groups and the fluconazole group, respectively.

Eradication rates for the micafungin 100 mg group were higher than for
the 150 mg group (P=0.031). No significant difference was observed
between micafungin 100 mg and fluconazole or micafungin 150 mg and
fluconazole (P=0.263 and P=0.312, respectively).

Secondary:
All treatment groups showed an improvement in endoscopic findings at
the end of treatment compared to baseline (P=0.003 for the micafungin

groups).

Endoscopic cure rate at day 14 and clinical response at the end of
treatment were dose dependent in the micafungin groups and comparable

109

Prepared by University of Massachusetts Medical School Clinical Pharmacy Services



Azoles

AHFS Class 081408
Study and Study Design and Study Size End Points Results
Drug Regimen Demographics and Study
Duration
in the 100 and 150 mg micafungin group and the fluconazole group
(P=0.574).
Therapeutic success rates were comparable among the 100 and 150 mg
micafungin groups and the fluconazole group (P=0.463).
The rates of improvement in EC severity scores were comparable in the
100 and 150 mg micafungin groups and the fluconazole group.
Worsening EC severity or use of non-prophylactic antifungal therapy was
observed in nine patients in the micafungin group during follow-up and in
no patients in the fluconazole group.
de Wet et al.”! DB, MC, PG, RCT N=523 Primary: Primary:
(2005) Treatment success | Endoscopic cure rate was 87.7% at the end of therapy in the micafungin
Patients 16 years of 4 week at the end of group compared to 88.0% for fluconazole patients and no significant
Fluconazole 200 age and older with posttreatment | therapy differences were observed.
mg IV forup to 42 | endoscopically follow-up (endoscopic cure,
days confirmed mucosal grade=0) Secondary:
esophageal The clinical success rates (cleared or improved) for micafungin and
Vs candidiasis (EC) Secondary: fluconazole were 94.2 and 94.6% respectively.
Clinical and
micafungin 150 mucosal response Overall therapeutic success rates for micafungin and fluconazole were
mg IV daily for up at the end of 87.3 and 87.2%, respectively.
to 42 days therapy (cleared or
improved), The overall incidence of relapse at two and four weeks posttreatment was
therapeutic 15.2 and 11.3% in the micafungin and fluconazole groups, respectively
response at the end | (P>0.313).
of therapy, relapse
at 2 and 4 weeks
posttreatment
Blomgren et al.” RCT N=71 Primary: Primary:
(1998) Clinical response No significant differences were observed between groups in clinical
Patients with a 6 month (cure=healthy oral | response.
Fluconazole 50 mg | diagnosis of oral posttreatment | mucosa and no
orally daily for 7 candidiasis follow-up signs and Secondary:
days symptoms) Not reported
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Vs Secondary:

Not reported
nystatin rinse with
I mL for 5 minutes
4 times daily for 3
weeks
Flynn et al.” MC, RCT, SB N=182 Primary: Primary:
(1995) Clinical response Significantly more patients treated with fluconazole were clinically cured

Children 5 months 42 days (cure=resolution of | (78 and 37%, respectively; P<0.001).

Fluconazole to 14 years of age symptoms and
4 mg/kg oral with oral thrush signs of infection; Significantly more patients treated with fluconazole experienced
loading dose, improvement= mycological eradication (55 and 6%, respectively; P<0.001).
followed by reduction in signs
2 mg/kg daily for and symptoms), At the end of therapy, significantly more patients taking the higher dose of
14 days mycological fluconazole had mycological eradication compared to the lower dose

response (negative | (P<0.01).
Vs culture)

Secondary:
nystatin 400,000 Secondary: Not reported
units 4 times daily Not reported
for 14 days
The dose of
fluconazole was
increased half-way
through the study
to 6 mg/kg loading
dose followed by 3
mg/kg daily.
Goins et al.™* OL, PRO, RCT N=34 Primary: Primary:
(2002) Clinical response At the end of therapy, 28.6% of nystatin patients and 100% of fluconazole
Infants 1 to 12 28 days (cure=absence of patients were clinically cured (P<0.0001).

Fluconazole months of age with oral plaques),
3 mg/kg/day orally | signs of oral thrush microbiologic At the end of therapy, 5.6% of nystatin patients and 73.3% of fluconazole
for 7 days response (cure= patients were microbiologically cured (P<0.0001).

negative culture)
Vs By day 28, 23% of fluconazole patients had evidence of clinical relapse
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Secondary: (relapse not evaluated in nystatin group).
nystatin 100,000 Not reported
units 4 times daily Secondary:
for 10 days Not reported
Pons et al.” MC, PRO, RCT N=167 Primary: Primary:
(1997) Clinical response Significantly more patients in the fluconazole group were considered
Patients with 42 days (cure=complete clinically cured compared to patients in the nystatin group (87% and 52%
Fluconazole 200 acquired resolution of signs | respectively, P<0.001).
mg oral loading immunodeficiency and symptoms),
dose, followed by | syndrome or human mycological Significantly more patients in the fluconazole group experienced
100 mg orally once | immunodeficiency response (cure= mycological eradication compared to the nystatin group (60% and 6%
daily for 14 days virus and typical eradication) respectively, P<0.001).
signs and symptoms
Vs of oropharyngeal Secondary: Secondary:
candidiasis Not reported Not reported
nystatin 500,000
units four times
daily for 14 days
Saag et al.” MC, OL N=74 Primary: Primary:
(1999) Clinical response Clinical response was observed in 55% of patients.
Patients 18 to 65 6 week at end of treatment
Itraconazole 100 years of age with posttreatment | (no lesions or All patients who did not receive maintenance itraconazole therapy after
mg orally twice human follow-up symptoms) initial therapy relapsed within six weeks.
daily for 14 days immunodeficiency
virus and Secondary: Secondary:
Patients not oropharyngeal Not reported Not reported
responding candidiasis who had
completely were failed >14 days

treated with an
additional 14 days
of itraconazole
solution.

treatment of
fluconazole >200
mg daily within past
14 days
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Queiros-Telles et MC, OL N=50 Primary: Primary:
al.”’ Clinical response Clinical response was observed in 86 and 92% of patients after seven and
(2001) Patients >18 years 4 weeks at end of therapy 14 days, respectively, and maintained for 21 days following therapy in
of age with human (success=cured or 52% of patients.
Itraconazole 100 immunodeficiency improved,
mg orally twice virus and undefined), Mycological cure was observed in 40% of patients at the end of therapy
daily for 7 to 14 pseudomembranous mycological cure but Candida colonization occurred in 84% of patients at day 28.
days oropharyngeal (negative culture)
candidiasis Secondary:
Secondary: Not reported
Not reported
Smith et al.”® DB, RCT N=111 Primary: Primary:
(1991) Clinical response There was no significant difference between groups in clinical response
Patients with human 3 month (resolution of signs | rates (P>0.4497).
Itraconazole 200 immunodeficiency posttreatment | or improvement in
mg daily for 28 virus infection and follow-up signs by 2 or more | There was no significant difference between groups in mycological
days clinical and grades), response rates by week four.
mycological mycological
Vs diagnoses of buccal response (negative | At week one, the mycological response rate was greater in the
or esophageal culture) ketoconazole group compared to the itraconazole group (P=0.0028), but
ketoconazole 200 candidiasis this difference did not persist.
mg twice daily for Secondary:
28 days Not reported Secondary:
Not reported
de Repentigny et DB, MC, PC, RCT N=143 Primary: Primary:
al.” Clinical response There was no significant difference in clinical cure rates with itraconazole
(1996) Patients 16 years of 6 week (cure=no signs and | compared to ketoconazole for patients with oropharyngeal or esophageal
age and older with posttreatment | symptoms of candidiasis (P=0.0614 and P=0.0781, respectively).
Itraconazole 200 symptoms and signs follow-up disease),
mg daily of oropharyngeal mycological Mycological cure occurred in 63% of itraconazole patients and 62% of
and/or esophageal response for ketoconazole patients with oropharyngeal candidiasis (P=0.8589).
Vs candidiasis and oropharyngeal

Secondary:
Not reported
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treated for 2 weeks Not reported

(oropharyngeal

candidiasis) or 4

weeks (esophageal

candidiasis).

Murray et al.”’ MC, OL N=149 Primary: Primary:

(1997) Clinical response Clinical (77 and 70%; P=0.349), mycological (60 and 32%; P<0.001), and
Patients >13 years 6 weeks (cured=clearance clinical and mycological (53 and 30%; P=0.006) responses were observed

Itraconazole 200 of age with of all symptoms; in patients receiving itraconazole and clotrimazole, respectively.

mg orally daily for | oropharyngeal improved=

14 days candidiasis and minimal symptoms | Mycological (64 and 29%) and clinical plus mycological (55 and 28%)
predisposing risk and no lesions), responses were observed in the subset of human immunodeficiency virus /

Vs factors for mycological acquired immunodeficiency syndrome patients receiving itraconazole and
immunosuppression response (negative | clotrimazole, respectively (P<0.01).

clotrimazole culture)

troches 10 mg five Secondary:

times daily for 14 Secondary: Not reported

days Not reported

Linpiyawan et al.’" | PRO, RCT N=29 Primary: Primary:

(2000) Global evaluation Clinical cure rates in patients receiving itraconazole and clotrimazole were
Patients 15 to 62 4 weeks of response, 66.7 and 73.3%, respectively.

Itraconazole 100 years of age with mycological

mg orally twice acquired response Differences in reduction in clinical severity scores and clinical plus

daily for 7 days immunodeficiency mycological response were not statistically significant between the
syndrome and Secondary: treatment groups.

Vs oropharyngeal Not reported
candidiasis Secondary:

clotrimazole Not reported

troches 10 mg five

times daily for 7

days

Petersen et al.* DB, PC, RCT N=12 Primary: Primary:

(1980) Clinical response Symptom remission and regression of mucosal, nail and skin lesions of
Patients 7 to 31 6 months patients receiving ketoconazole and placebo occurred in 100% and 0%,

Ketoconazole 100
mg (<40 kg) or

years of age with
chronic

Secondary:
Not reported

respectively.
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200 mg (>40 kg) mucocutaneous Temporary mucosal clearing occurred in 33.3% of patients receiving
orally daily candidiasis for >3 placebo. The response was significantly more favorable in patients
years receiving ketoconazole than placebo (P=0.001).
Vs
Secondary:
placebo Not reported
Skiest et al.”’ MC, OL N=176 Primary: Primary:
(2007) Rate of cure or Clinical response rates at 28 days in patients receiving regimen A and
Patients >18 years 4 week improvement after | regimen B were 75.3 and 74.7%, respectively.
Posaconazole 400 | of age with human posttreatment | 28 days of therapy
mg orally twice immunodeficiency follow-up Secondary:
daily for 3 days, virus and Secondary: At day 14, 52.8% of patients were considered responders.
then 400 mg daily | oropharyngeal or Clinical response
for 25 days esophageal on day 14, clinical | Clinical response in all patients with baseline fluconazole resistance,
(regimen A) candidiasis who had response at day 14 | itraconazole resistance, or resistance to both agents was 73, 74, and 74%,
failed fluconazole stratified by the respectively.
Vs or itraconazole presence or
treatment for absence of in vitro | Relapse rates were 80% and 68% of all patients receiving posaconazole
posaconazole 400 | mucosal candidiasis resistance to once daily and twice daily, respectively.
mg orally twice fluconazole or
daily for 28 days itraconazole at
(regimen B) baseline
Patients
responding to
initial treatment
received 400 mg
twice daily 3 times
per week as
maintenance
therapy
Candidiasis (Systemic)
Phillips et al.** RCT, SB N=106 Primary: Primary:
(1997) Clinical response Successful response was seen in 50% of fluconazole patients and 58% of
Patients >18 years 6 months (success=absence amphotericin B patients (P=0.39).

Fluconazole 800
mg IV loading

of age with one or
more blood cultures

of death within the
first 7 days of

Therapy failed in one amphotericin B patient during the sixth months of
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dose on day 1, then | positive for a yeast treatment, follow-up.
400 mg IV daily species progressive fungal
for 4 week infection, and Secondary:

withdrawal from Not reported
Vs study due to drug

toxicity,
amphotericin B inadequate
0.6 mg/kg/day IV response, or

superinfection)
Patients could be
switched to oral Secondary:
fluconazole after Not reported
10 days of IV
therapy if
fungemia had
cleared and they
could tolerate oral
therapy.
Abele-Horn et al.®® | MC, PRO, RCT N=72 Primary: Primary:
(1996) Clinical response No significant differences were seen between the treatment groups in the

Patients 18 to 80 14 days (cure=resolution of | treatment of pneumonia and sepsis/fungemia.
Fluconazole 400 years of age in the all symptoms and
mg on day 1, then | intensive care unit signs of infection), | In the treatment of peritonitis, amphotericin B plus flucytosine was more
200 mg daily IV with evidence of microbiological effective than fluconazole, as seen in clinical and microbiological response
for 14 days systemic Candida response (cure= (P<0.05).
infection eradication of
Vs Candida species) Secondary:
Not reported

amphotericin B Secondary:
1 to 1.5 mg/kg/day Not reported
every other day for
14 days plus
flucytosine 3x2.5 g
as a total daily
dose
Kujath et al.* OL, PRO, RCT N=40 Primary: Primary:
(1993) Microbiological No statistical difference was observed between groups in microbiological
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Patients >18 years Variable response elimination or improvement (P=0.44).
Fluconazole 400 of age with systemic duration (elimination or
mg on day 1, then | candidiasis improvement Fungal elimination was observed significantly sooner in the amphotericin
300 mg IV daily [reduction of B plus flucytosine group compared to the fluconazole group (5.5 and 8.5
fungal density by 2 | days respectively, P=0.03).
Vs stages on a 6-stage
scale]), time to Secondary:
amphotericin B elimination of all Not reported
0.5 mg/kg/day 1V fungi
plus flucytosine
3x2.5 g as a total Secondary:
daily dose Not reported
Rex et al.’ MC, RCT N=237 Primary: Primary:
(1994) Response rates No significant difference was observed between fluconazole and
Patients 13 years of 12 week (success= amphotericin B in successful response to therapy (70 and 79%,
Fluconazole 400 age and older with posttreatment | resolution of signs | respectively; P=0.22).
mg daily IV for 7 at least 1 positive follow-up and symptoms and
days, followed by | blood culture for negative blood Secondary:
oral therapy Candida species cultures) No significant difference was observed in the intent-to-treat population
between fluconazole and amphotericin B in successful response to therapy
Vs Secondary: (72 and 80%, respectively; P=0.17).
Response rates in
amphotericin B 0.5 the intent-to-treat In patients who had received at least five days of treatment, 75% of
to 0.6 mg/kg/day population, fluconazole patients and 86% of amphotericin B patients had a successful
IV for the first 7 outcome in patients | outcome (P=0.05).
days, then 3 times who received at
per week least 5 days of
therapy
Reboli et al.*® DB, MC, RCT N=261 Primary: Primary:
(2007) Global response at | Significantly more patients in the anidulafungin group achieved a
Patients 16 years of 6 week the end of IV successful global response compared to the fluconazole group (75.6 and
Fluconazole 800 age and older with posttreatment | therapy (success= 60.2%, respectively; P=0.01).
mg IV on day 1 candidemia or other follow-up resolution of signs

then 400 mg daily
for 14 to 42 days

VS

forms of invasive
candidiasis

and symptoms and
no need for
additional
antifungal therapy

Secondary:

Significantly more patients in the anidulafungin group had a successful
global response at the end of all therapy compared to the fluconazole
group (74 and 56.8%, respectively; P<0.02).
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All patients could
receive oral

candidemia or other
forms of invasive
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Secondary:
Not reported
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and eradication of
anidulafungin 200 Candida species) Significantly more patients in the anidulafungin group had a successful
mg IV on day 1, global response at the 2-week follow-up compared to the fluconazole
then 100 mg daily Secondary: group (64.6 and 49.2%, respectively; P<0.02).
for 14 to 42 days Global response at
the end of all There was no significant difference in the proportion of patients in either

All patients could therapy and at 2 group who had a successful global response at the 6-week follow-up (55.9
receive oral and 6 weeks and 44.1%, respectively).
fluconazole after follow-up, per-
10 days of IV patient and per- Microbiological success was observed for 88.1% of all pathogens in the
therapy if they pathogen anidulafungin group compared to 76.2% in the fluconazole group
could tolerate oral microbiological (P=0.02).
medication, if they response at all time
were afebrile for points, death from | There was no significant difference in death from all causes between
24 hours, last all causes groups (P=0.13).
blood culture was
negative for
Candida, and if
there was clinical
improvement.
Reboli et al.” DB, MC, RCT N=261 Primary: Primary:
(2011) (Post-hoc analysis) Baseline There were no significant imbalances in any baseline clinical or

6 week characteristics demographic characteristics between the two treatment groups (P< 0.05).
Fluconazole 800 Patients 16 years of | posttreatment | predictive of
mg IV on day 1 age and older with follow-up treatment success Study treatment and APACHE II score were identified as significant and

independent predictors of global response at the end of the IV study
treatment in patients with invasive C. albicans infection. The odds ratio
for study treatment was 2.60 (95% CI, 1.14 to 5.91) in favor of
anidulafungin, and the odds ratio for APACHE II score was 0.935 (95%
CI, 0.885 to 0.987), with poorer responses associated with higher baseline
APACHE 1I scores.

The proportion of patients who died during the six week period from study
entry was 20.3% in the anidulafungin arm and 21.3% in the fluconazole
arm. The Kaplan-Meier estimates of survival at six weeks were not
significantly different between treatment groups (P=0.842).
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fluconazole after
10 days of IV
therapy if they
could tolerate oral
medication, if they
were afebrile for
24 hours, last
blood culture was
negative for
Candida, and if
there was clinical
improvement.

Secondary:
Not reported

Kulberg et
al.”’(2005)

Voriconazole

6 mg/kg IV every
12 hours for 1 day,
then 3 mg/kg every
12 hours

VS

amphotericin B 0.7
to 1.0 mg/kg/day

Patients in the
voriconazole could
be switched to oral
voriconazole 200
mg twice daily
after 3 days, and
patients in the
amphotericin
group were
switched to IV or
oral fluconazole

MC, RCT

Patients 12 years of
age and older with
candidemia

N=370

12 week
posttreatment
follow-up

Primary:
Response to
treatment
(clinical cure or
improvement and
microbiological
eradication)

Secondary:

Time to first
negative blood
culture, time from
randomization to
death

Primary:
No significant difference between groups was observed in successful
response to treatment (P=0.96).

Significantly more patients in the voriconazole group infected with C.
tropicalis were considered to have a successful response compared to the
amphotericin group (32 and 6%, respectively; P=0.032).

Secondary:
No significant difference between groups was observed in the time to first
negative blood culture (two days in each group).

No significant difference between groups was observed in the time from
randomization to death (36% in the voriconazole group died in the first 14
days compared to 42% in the amphotericin B group).
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after 3 to 7 days.
Gafter-Gvili et MA N=3,265 Primary: Primary:
al.”! (15 trials) 30-day all-cause Fluconazole vs other antifungal agents (9 studies)
(2008) Patients with mortality No difference in mortality was observed with fluconazole vs amphotericin
confirmed invasive Variable B (RR, 0.92; 95% CI, 0.72 to 1.17).
Group 1 candidiasis duration Secondary:
Echinocandins Treatment failure, | No difference in mortality was observed between fluconazole and
microbiological itraconazole (RR, 1.91; 95% CI, 0.39 to 9.35) or between fluconazole and
VS failure, adverse a combination of fluconazole and amphotericin B (RR, 0.98; 95% CI, 0.70

to 1.35).

Echinocandins vs other antifungal agents (4 studies)
There was no difference in mortality with anidulafungin vs fluconazole
(RR, 0.73; 95% CI, 0.48 to 1.10).

There was no difference in mortality with caspofungin vs amphotericin B
(RR, 1.08; 95% CI, 0.75 to 1.55) or with micafungin vs liposomal
amphotericin B (RR, 1.04; 95% CI, 0.75 to 1.43).

Other comparisons (2 studies)

There was no difference in mortality with micafungin vs caspofungin (100
mg/d: RR, 1.10; 95% CI, 0.80 to 1.51; 150 mg/d: RR, 1.27; 95% CI, 0.93
to 1.72).

There was no difference in mortality with amphotericin B plus fluconazole
vs voriconazole (RR, 1.18; 95% CI, 0.90 to 1.54).

Secondary:

Fluconazole vs other antifungal agents (9 studies)

No significant difference in treatment failure was found with fluconazole
and amphotericin B (RR, 1.22; 95% CI, 0.97 to 1.54) or with fluconazole
vs a combination of fluconazole and amphotericin B (RR, 1.41; 95% CI,

0.99 to 1.99).

Microbiological failure was higher in patients treated with fluconazole
compared to amphotericin B (RR, 1.52; 95% CI, 1.12 to 2.07) or with
fluconazole vs a combination of fluconazole and amphotericin B (RR,
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2.69;95% CI, 1.17 to 6.18).

No difference in adverse events requiring discontinuation was noted with
fluconazole vs amphotericin B (RR, 0.45; 95% CI, 0.13 to 1.56),
itraconazole (RR, 0.32; 95% CI, 0.04 to 2.82) or with fluconazole vs a
combination of fluconazole and amphotericin B (RR, 1.16; 95% CI, 0.49
to 2.75). Fluconazole caused less nephrotoxicity than amphotericin B (RR,
0.11; 95% CI, 0.03 to 0.48) or the combination of amphotericin B and
fluconazole (RR, 0.12; 95% CI, 0.04 to 0.39).

Echinocandins vs other antifungal agents (4 studies)

Treatment failure significantly decreased with anidulafungin vs
fluconazole (RR, 0.61; 95% CI, 0.42 to 0.89). There was no difference in
treatment failure with caspofungin vs amphotericin B (RR, 0.70; 95% CI,
0.47 to 1.03) or with micafungin vs liposomal amphotericin B (RR, 0.93;
95% CI, 0.74 to 1.19).

Microbiological failure was significantly reduced with anidulafungin vs
fluconazole (RR, 0.50; 95% CI, 0.29 to 0.86). No difference in
microbiological failure was noted for caspofungin vs amphotericin B (RR,
0.95; 95% CI, 0.40 to 2.25) or with micafungin vs liposomal amphotericin
B (RR, 1.01; 95% CI, 0.53 to 1.92).

A significant decrease in adverse events requiring discontinuation was
observed with anidulafungin vs fluconazole (RR, 0.52; 95% CI, 0.29 to
0.92). Caspofungin was associated with a significantly lower rate of
adverse events requiring discontinuation when compared to amphotericin
B (RR, 0.11; 95% CI, 0.04 to 0.36) or liposomal amphotericin B (RR,
0.45; 95% CI, 0.26 to 0.80).

Other comparisons (2 studies)

There was no difference in treatment failure with micafungin and
caspofungin (100 mg/d: RR, 0.85; 95% CI, 0.60 to 1.20; 150 mg/d: RR,
1.04; 95% CI, 0.74 to 1.42). There was no difference in treatment failure
with amphotericin B plus fluconazole vs voriconazole (RR, 1.00; 95% CI,
0.83 to 1.19).
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There was no difference in microbiological failure with micafungin and
caspofungin (100 mg/d: RR, 0.73; 95% CI, 0.41 to 1.22; 150 mg/d: RR,
1.10; 95% CI, 0.70 to 1.73).
There was no difference in adverse events requiring discontinuation with
micafungin and caspofungin. Adverse events requiring discontinuation
were significantly lower (RR, 0.47; 95% CI, 0.23 to 0.93) and
nephrotoxicity was significantly higher (RR, 2.64; 95% CI, 1.57 to 4.44)
with the amphotericin B-fluconazole arm compared to voriconazole.
Candidiasis (Vaginal)
Sobel et al.” MC, PRO, RCT, SB N=358 Primary: Primary:
(1995) Clinical response Clinical response at 14 days in patients receiving fluconazole and
Female patients 17 35 days at day 14 and 35 clotrimazole were 94 and 97%, respectively (P=0.307).
Fluconazole 150 to 64 years of age (cured=absence of
mg orally as a with symptomatic signs and symp- At day 35, 75% of patients in both treatment groups were still clinically
single dose Candida vaginitis toms of vaginitis; cured (P=0.890).
improved=
Vs reduction of >50% | Secondary:
of the clinical Not reported
clotrimazole tablet severity score)
100 mg
intravaginally for 7 Secondary:
days Not reported
van Heusden et CS, MC, RCT N=741 Primary: Primary:
al.”? Clinical efficacy No significant difference was observed between groups in clinical efficacy
(1994) Patients 18 to 65 28 days (symptom scores (P=0.48).
years of age with from O=absent to
Fluconazole 150 symptomatic 3=severe) There was no significant difference observed between groups in
mg orally for one vaginal candidosis mycological efficacy (tests not performed on all patients and not required
dose Secondary: by study protocol).
Not reported
Vs Secondary:
Not reported
clotrimazole 500
mg intravaginally
for one dose
O-Prasertsawat et PRO, RCT, SB N=103 Primary: Primary:
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al.” Clinical At week one, clinical improvement was reported in 87% of fluconazole
(1995) Patients with a 1- and 4-week | improvement patients and 90% of clotrimazole patients (P=0.92).
clinical diagnosis of | posttreatment | (Patient self-
Fluconazole 150 vulvovaginal follow-up assessment based At week one, mycological cure was reported in 79.2% of fluconazole
mg orally for one candidiasis on symptoms, not patients and 80% of clotrimazole patients (P=0.88).
dose further defined),
mycological cure At week four, clinical improvement was reported in 69.8% of fluconazole
Vs (negative culture) patients and 68% of clotrimazole patients (P=0.99).
clotrimazole 100 Secondary: At week four, mycological cure was reported in 60.4% of fluconazole
mg suppository Not reported patients and 66% of clotrimazole patients (P=0.70).
intravaginally
twice daily for 3 Secondary:
days Not reported
Mendling et al.” AC, MC, RCT, SB N=679 Primary: Primary:
(2004) Overall response Overall response rates at 14 days in patients receiving clotrimazole tablet,
Female patients 8 weeks (clinical cure and clotrimazole cream and fluconazole were 65.8, 60.5, and 59.1%,

Fluconazole 150
mg orally as single
dose

\A

clotrimazole tablet
500 mg
intravaginally as
single dose plus
clotrimazole 1%
cream applied to
vulval area as
needed

Vs
clotrimazole 10%

cream
intravaginally as

with vulvovaginal
mycosis caused by
Candida

mycological
response,
undefined) at 14
days

Secondary:

Time to
meaningful
symptom relief and
complete symptom
relief

respectively.

Secondary:
The difference in time to meaningful or complete symptom relief was not
statistically significant among groups.
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single dose plus
clotrimazole 2%
cream applied to
vulval area as
needed
Sekhavat et al.” RCT N=142 Primary: Primary:
(2011) Clinical cure On the first visit, Candida was clinically treated in 73.6% of patients in
Patients >15 years 1 month (defined as absence | the fluconazole group and 58.6% of patients in the clotrimazole group.
Fluconazole 150 of age with acute of signs and Candida was eradicated in 83.3% of patients in the fluconazole group and
mg as a single clinical and symptoms) and in 70% of patients in the clotrimazole group (P=0.001).
dose mycologically mycological
verified cure (defined as After one month, Candida was recurrent symptomatically in one patient in
Vs vulvovaginal microscopic the fluconazole group and 17 patients in clotrimazole group (P=0.001).
candidiasis absence of yeast) Mycological symptoms were positive in one patient in the fluconazole
clotrimazole 200 group and seven patients in clotrimazole group (P=0.01).
mg daily Secondary:
intravaginally for 6 Not reported Secondary:
days Not reported
Pitsouni et al.”’ MA N=1092 Primary: Primary:
(2008) (6 trials) Clinical cure and There was no difference between itraconazole and fluconazole regarding
Nonpregnant mycologic cure at clinical cure and improvement at the first and second scheduled visit
Fluconazole 150 women with 60 days the first and second | assessments (OR, 0.94; 95% CI, 0.6 to 1.48 and OR, 1.09; 95% CI, 0.68 to

mg orally for 1
dose

VS

itraconazole 200
mg twice daily for
1 day, itraconazole
200 mg once for 3
days, or
itraconazole 200
mg twice daily for
7 days

uncomplicated acute
vaginal or
vulvovaginal
candidiasis

assessment visits
after treatment was
completed (7-28
days and 21-60
days, respectively)

Secondary:
Adverse events

1.75, respectively).

There was no difference between itraconazole and fluconazole regarding
mycological cure at the first and second scheduled visit assessments (OR,
0.73; 95% CI, 0.31 to 1.7 and OR, 0.71; 95% CI, 0.49 to 1.03,
respectively).

Secondary:

There was no difference between itraconazole and fluconazole regarding
adverse events (OR, 1.07; 95% CI, 0.42 to 2.73 and OR, 1.84; 95% CI, 0.3
to 11.27, respectively).

The proportion of patients with skin and subcutaneous tissues adverse
events was 0 and 2% for fluconazole and 0 and 12% for itraconazole,
respectively.
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Fluconazole 400
mg oral loading
dose, followed by
200 mg daily

\A)

amphotericin B
0.3 mg/kg/day or
an equivalent dose
every other day

age and older with
HIV and a positive
cerebrospinal fluid
culture for
Cryptococcus
neoformans

(sterilization of
cerebrospinal fluid
cultures)

Secondary:
Not reported
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van Heusden et DB, MC, PG, RCT N=99 Primary: Primary:
al.”® Clinical efficacy At the short-term follow-up, 100% of fluconazole patients and 94% of
(1990) Patients 18 to 65 3 to 12 day (cure, improve- miconazole patients were considered cured or improved by investigators.
years of age with posttreatment | ment, or failure
Fluconazole 150 symptomatic and follow-up assessed by At the long-term follow-up, 95% of fluconazole patients and 90% of
mg orally as a mycologically (short-term investigator, not miconazole patients were considered cured or improved by investigators.
single dose verified vaginal follow-up), further defined,
candidosis and 22 to 60 | combined with At the short-term follow-up, 81% of fluconazole patients and 84% of
Vs day patient-rating of miconazole patients considered the treatment excellent or good.
posttreatment | excellent, good,
miconazole 1,200 follow-up fair, or not At the long-term follow-up, 81% of fluconazole patients and 76% of
mg capsule (long-term effective), miconazole patients considered the treatment excellent or good.
intravaginally as a follow-up) mycological
single dose efficacy (cure= At the short-term follow-up, mycological cure was observed in 98% of
negative culture) fluconazole patients and 96% of miconazole patients.
Secondary: At the long-term follow-up, mycological cure was observed in 74% of
Not reported fluconazole patients and 82% of miconazole patients.
Secondary:
Not reported
Cryptococcal Disease
Saag et al.” MC, RCT N=194 Primary: Primary:
(1992) Rate of treatment Treatment was successful in 40% of the amphotericin B patients and 34%
Patients 18 years of 10 weeks success of the fluconazole patients (P=0.40).

Disease progression occurred more frequently in the fluconazole group
while discontinuation of study drug occurred more frequently in the
amphotericin B group though neither difference was statistically
significant.

Secondary:
Not reported
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Patients in the

amphotericin B

group may also

have been treated

with flucytosine

150 mg/kg/day

according to

investigator

discretion.

Larsen et PRO, RCT N=26 Primary: Primary:

al.*(1990) Clinical outcome At 10 weeks of treatment, eight of 14 patients receiving fluconazole were
Patients 18 years of 62 weeks (success=blood and | considered failures while zero of six patients taking amphotericin B plus

Fluconazole 400 age and older with cerebrospinal fluid | flucytosine were considered failures (P=0.04).

mg orally for 10 evidence of cultures negative)

weeks cryptococcal Conversion from positive to negative cerebrospinal fluid cultures was
meningitis, with or Secondary: significantly slower in patients taking fluconazole compared to

Vs without acquired Not reported amphotericin B and flucytosine (P=0.02). No significant difference was
immunodeficiency seen in the time to achieve mycological success for blood cultures

amphotericin B syndrome (AIDS) (P=0.19).

0.7 mg/kg/day IV

for 7 days, Secondary:

followed by 3 Not reported

times weekly for 9

weeks plus

flucytosine 150

mg/kg/day orally

in 4 doses for 10

weeks

van der Horst et DB, MC, RCT N=381 Primary: Primary:

al.®! (Step 1) Mycological Mycological response at the end of step one in patients receiving

(1997) Patients >13 years response (negative | amphotericin B plus flucytosine or amphotericin B alone was 60% and
of age with first N=306 culture) at 2 and 10 | 51%, respectively (P=0.06).

Step 1 episode of acquired (Step 2) weeks, clinical

Amphotericin B immunodeficiency outcome (success= | Clinical response at the end of step one in patients receiving amphotericin

0.7 mg/kg/day plus | syndrome- 10 weeks resolution of fever, | B plus flucytosine or amphotericin B alone was 78% and 83%,

flucytosine 100 associated headache, and respectively (P=0.18).

mg/kg/day in 4 cryptococcal meningismus) at 2
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doses for 2 weeks | meningitis and 10 weeks There was no significant difference between the treatments in combined
Vs mycological and clinical response (P=0.12).
Secondary:
amphotericin B Not reported Mycological response at the end of step two in patients receiving
0.7 mg/kg/day for fluconazole and itraconazole was 72 and 60%, respectively.
2 weeks
Clinical response at the end of step two in patients receiving fluconazole
Patients who were and itraconazole was 68 and 70%, respectively.
stabilized or
improved after step There was no significant difference between fluconazole and itraconazole
1 moved on to step in mycological or clinical response.
2.
Secondary:
Step 2 Not reported
Fluconazole 800
mg daily for 2
days, followed by
400 mg daily for 8
weeks
Vs
itraconazole 600
mg daily for 3
days, followed by
200 mg twice daily
for 8 weeks
Brouwer et al.** OL, RCT N=64 Primary: Primary:
(2004) Rate of reduction Early fungicidal activity occurred faster for patients receiving
Adult patients with 10 weeks of cerebrospinal amphotericin B plus flucytosine than amphotericin B alone (P=0.0006),
Fluconazole 400 first episode of fluid cryptococcal | amphotericin B plus fluconazole (P=0.03), or amphotericin B plus
mg daily plus cryptococcal colony-forming flucytosine plus fluconazole (P=0.01).
amphotericin B 0.7 | meningitis and units
mg/kg/day human Secondary:
immunodeficiency Secondary: Not reported
Vs virus Not reported
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fluconazole 400
mg daily plus
flucytosine 100
mg/kg/day plus
amphotericin B 0.7
mg/kg/day

\A)

amphotericin B 0.7
mg/kg/day plus
flucytosine 100
mg/kg/day

VS

amphotericin B 0.7
mg/kg/day

After 2 weeks, all
arms received
treatment with
fluconazole 400
mg daily for 8
weeks, followed
by 200 mg daily.

Nussbaum et al.®
(2010)

Fluconazole 1,200
mg daily for 14
days

VS

fluconazole 1,200
mg daily plus

OL, RCT

human
immunodeficiency
virus-positive adults
with their first
episode of
cryptococcal
meningitis

N=41

24 days

Primary:

Rate of
cerebrospinal fluid
infection clearance

Secondary:
Not reported

Primary:

The rate of clearance of infection was more rapid in the combination arm
compared to fluconazole alone. The difference in early fungicidal activity

was 0.18 (95% CI, 0.085 to 0.27; P=0.0005).

Four patients in the combination arm and one in the monotherapy arm had

sterile cerebrospinal fluid cultures by day 14.

Secondary:
Not reported
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flucytosine 100
mg/kg/day,
followed by
fluconazole 800
mg/day
Dermatophyte Infections
Dehghan et al.** RCT, DB N=105 Primary: Primary:
(2010) Clinical response After two weeks, the rate of complete resolution of disease was
Patients with 12 weeks and recurrence significantly higher in the clotrimazole group than in the fluconazole
Fluconazole 400 pityriasis versicolor rates group (49.1 vs 30.0%, respectively; P=0.16).
mg as a single
dose (G1) Secondary: After 4 weeks, 81.2% of patients in the fluconazole group and 94.9% of
Not reported patients in the clotrimazole group showed complete resolution (P=0.044).
Vs
After 12 weeks, 92% of patients in the fluconazole group and 81.8% of
clotrimazole 1% patients in the clotrimazole group showed complete resolution. Recurrence
cream twice daily rate in the fluconazole and clotrimazole groups were 6.0 and 18.2%,
for 2 weeks (G2) respectively (P=0.77).
No complications were seen in either group.
Secondary:
Not reported
Roberts et al.” RCT N=29 Primary: Primary:
(1987) Mycological cure At four weeks, the mycological cure rate was 33% in the ketoconazole
