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CLINICAL INVESTIGATION

Prophylactic Ketoconazole Shampoo for Tinea Capitis in a High-Risk
Pediatric Population
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OBJECTIVES Although topical agents for the treatment of tinea capitis decrease viable fungal elements
and reduce shedding, their use as a prophylactic agent has not been investigated. This study evaluated the
effectiveness of a prophylactic ketoconazole shampoo (Nizoral 2%) protocol to reduce the number of
clinically evident tinea capitis infections in a high-risk African American, urban population.

METHODS We conducted a retrospective analysis of a ketoconazole prophylaxis protocol that was
implemented at an urban pediatric clinic for medically fragile children. Patients at high risk for tinea capitis
received twice-weekly ketoconazole shampoo. The primary outcome of the study was a reduction in the
number of documented tinea capitis infections between the 12-month preprotocol and 12-month
postprotocol periods. A secondary outcome included the evaluation of predisposing risk factors for
acquiring tinea infections.

RESULTS Ninety-seven patients, with a mean age of 8.06 years, were included. Most patients (78%)
were African American. There were a total of 13 tinea capitis infections during the 12-month preprotocol
period. During the 12-month postprotocol period, 41 infections were documented: 37 (90.2%) in the
prophylaxis group and 4 (9.8%) in the nonprophylaxis group. The average numbers of per-patient
infections in the postprotocol period were 0.79 and 0.08 in the prophylaxis and nonprophylaxis groups,
respectively. Initiation of prophylaxis did not reduce tinea capitis infections (p=NS). Previous history of
infection and a high level of care were significant predictors of infections (p<<0.05).

CONCLUSIONS Improved hygiene, adherence to prescribed treatment regimens, and prevention of
recurrent environmental exposure to surviving fomites should be stressed in high-risk patients and
supersede the need for an antifungal (ketoconazole shampoo) prophylaxis protocol.

INDEX TERMS antifungal, ketoconazole, pediatric, prophylaxis, tinea capitis, topical
ABBREVIATIONS COC, Complexity of care
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INTRODUCTION

Tinea capitis is a common fungal infection of the
scalp, hair follicles, and hair shafts.! Although it
can affect any age group, it is particularly common
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in school-aged children.' In the United States, tinea
capitis is the most common dermatophyte infection
of childhood, with 90% of infections caused by the
anthropophilic fungi Trichophyton tonsurans.*>
Tinea capitis is commonly spread by asymptomatic
carriers and currently infected patients, or by
surviving fomites on inanimate objects, such as
combs.! Several investigations of school-aged chil-
dren suggest infection rates ranging between 3%
and 13%.% African American children in urban
areas are significantly more likely to harbor
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pathogenic fungal elements in the scalp than other
races. It has been hypothesized that this pro-
nounced ethnic difference may be due to discor-
dance in socioeconomic status, specific hair
practices, and a genetic predisposition.” > Although
systemic therapy, such as oral griseofulvin, effec-
tively penetrates the infected hair shaft, topical
shampoos, including ketoconazole and selenium
sulfide, are recommended as adjunctive therapeutic
options.*™

Treatment with griseofulvin results in complete
elimination of Trichophyton species from the scalp
in less than 25% of patients.'® Previous infection
has shown to be the strongest predictor of future
infection. Topical agents decrease viable fungal
elements and reduce shedding, which decreases the
likelihood of reinfection and risk of serving as a
vector for further spread of infection.®*!"12 Use of
topical agents as an adjunct therapy should allow
students to return to school more readily.® Further
infection control measures include discouraging the
use of shared personal hygiene items, including
combs and brushes. Although topical antifungal
agents are given to asymptomatic children in the
household of the infected patient, the relative
effectiveness of this strategy is unknown.®’

In a Medically Fragile Children’s clinic in urban
Columbia, South Carolina, an increase in the
number of tinea capitis infections prompted clini-
cians to institute a protocol for prophylactic
ketoconazole shampoo for patients at high risk of
infection. Previous education and the use of
standard treatment protocols had not curbed the
rise in the number of infections in our clinic. To our
knowledge, the efficacy of topical ketoconazole as a
prophylactic agent has not been previously report-
ed. We evaluated the effectiveness of a prophylactic
ketoconazole shampoo (Nizoral 2%) protocol to
reduce the number of clinically evident tinea capitis
infections in a high-risk African American, urban
population.

MATERIALS AND METHODS

Institutional review board approval was provid-
ed by the University of South Carolina and
Palmetto Health Richland prior to data collection.
The study was conducted in a Medically Fragile
Children’s clinic in urban Columbia, South Caro-
lina. This clinic services chronically ill pediatric
patients, predominantly African American, with
debilitating diseases that frequently require health
care intervention. Patients deemed as high risk for
tinea capitis infection or those chosen based on
physician discretion were selected to receive pro-
phylactic therapy with a twice-weekly 2% ketoco-

nazole shampoo per protocol. High risk was defined
as a documented history of tinea capitis infection.
Patients and caregivers were educated on the
appropriate use of the medication, and on proper
hygiene and strategies to reduce transmission,
including sterilization of inanimate objects when
appropriate. Initial supply and refills were provided
by the clinic’s pharmacy and recorded on the
medication administration record. Actual adher-
ence to the ketoconazole protocol was not mea-
sured.

This retrospective study analyzed the difference
in number of documented tinea capitis infections,
including both reinfection and new infections,
between the 12-month preprotocol and 12-month
postprotocol periods. Data collected included
patient demographics, prophylactic ketoconazole
treatment data, and number of tinea capitis
infections. Secondary outcomes included the eval-
uation of predisposing risk factors for acquiring
tinea infections (e.g., previous history of infection,
complexity of care, wheelchair requirements). Com-
plexity of care (COC) was defined using a clinic-
specific scoring system, rating patients as more
complex based on their ambulation status, number
of required clinic visits, feeding status, motor status,
and respiratory status (Tables 1 and 2). A power
calculation was not performed because all patients
enrolled in the clinic during the study period were
eligible for study inclusion. Descriptive statistics
were applied to the data. A one-sided 7 test was used
on continuous data with a predetermined alpha of
<0.05.

RESULTS

A total of 97 patients with a mean age of 8.06
years (range, 1-21 years) were included in the
retrospective analysis (Table 3). Most patients
(78%) were African American. A total of 47
patients (48%) received the prophylactic ketocona-
zole regimen, and 50 (52%) continued with
standard of care hygiene practices without prophy-
laxis. Attendance at scheduled clinic visits was
nearly 100% in both groups. A total of 13 tinea
capitis infections were documented during the 12-
month preprotocol period. All of these infections
occurred in patients who were subsequently selected
for the ketoconazole prophylaxis protocol. During
the 12-month postprotocol initiation period, a total
of 41 infections were documented; 37 (90.2%) of
these occurred in the ketoconazole prophylaxis
group, compared with 4 (9.8%) in the nonprophy-
laxis group. The 37 infections in the group that
received ketoconazole occurred in 16 unique
patients. The average number of tinea capitis
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Table 1. Complexity of Care Scoring System

Range of
Aspect of Care Factors for Evaluation (Selection) Possible Scores
Nutrition Assistance with meals; parenteral nutrition; tube feeds 1-5
Hygiene Assistance required for mouth care, dressing, and/or bath 1-5
Mobility Assistance required for transfer; required turning in bed; wheelchair 1-7
dependent
Elimination Presence of catheter; assistance required for menstruating female; 1-5

incontinence

Respiratory Inhaler/nebulizer dependent; oxygen dependent; cardiac monitor; 1-14
chest physiotherapy
Nebulizer therapy > 3 times daily
Medications Oral medication; IV/IM/SQ medications; insulin therapy 1-9
Home therapies Speech therapy; occupational or physical therapy 1-2
Neurologic Seizure disorder (active vs. inactive) 1-2
Emotional/behavioral  Supervision required for behavioral issues; potentially harmful to 1-4
others
Skin care/other Assistance required for maintenance of feeding tubes; pressure 1-12

wounds; tracheostomy; central line care; colostomy; and/or special

care due to bone fragility

IM, intramuscular; 1V, intravenous; SQ, subcutaneous.

infections in the 12-month postprotocol period was
0.79 in the ketoconazole prophylaxis group, com-
pared with 0.08 in the nonprophylaxis group.
Initiation of the prophylaxis protocol was not
associated with a reduction in tinea capitis infec-
tions (p=NS). Of the 42 patients with a COC score
of C, D, or E (i.e., higher complexity of care), 12
(29%) acquired a tinea capitis infection during the
12-month postprotocol period, compared with 8 of
54 (15%) of those patients with a COC score of A
or B. Previous history of tinea infection and
patients with a higher COC score were significant

Table 2. Complexity of Care Rating Scale

Score Rating Scale*
0-4 A
5-8 B
9-12 C
13-19 D
20+ E

* Refer to Table 1 for additional details on score.

predictors of subsequent infections (p<<0.05). Am-
bulatory status determined as wheelchair require-
ment, age, and sex was not associated with further
infections.

DISCUSSION

Despite implementation of a prophylactic keto-
conazole protocol in our urban pediatric clinic, a
reduction in subsequent tinea infections among
clinic patients was not observed. Topical agents,
including ketoconazole, have been shown to reduce
fungal elements and shedding of spores when given
as an adjuvant to systemic therapy.®*!!"!? Protract-
ed courses of topical therapy may reduce spreading
and decrease the likelihood of patients becoming
asymptomatic carriers following clinical resolu-
tion.®®? However, topical agents alone would not
be expected to eliminate all fungal elements because
these agents do not effectively penetrate the hair
shaft."®” A recent epidemiologic investigation of
culture-confirmed Trichophyton species on the scalp
suggests that both endemic and epidemic spread is
expected to occur throughout a population.® No
culture data or genetic analyses are available to
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Table 3. Patient Demographics (n=97)

Patient Characteristic Total
Age, yr 8.06 = 5.18*
Males, no. (%) 57 (59)
Race, no. (%)

African American 75 (78)
Caucasian 10 (10)
Household members 4.33 = 1.46*
Wheelchair bound, no. (%) 28 (29)

Complexity of care’, no. (%)

A 36 (37)

B 18 (19)

C 10 (10)

D 28 (29)

E 4 (4)
Ketoconazole prophylaxis protocol

Yes, no. (%) 47 (48)

No, no. (%) 50 (52)

*mean = standard deviation.
! Per Medically Fragile Children clinic scoring system (refer to Tables
1 and 2).

identify the causal pathogens in our study. Asymp-
tomatic carriers were not identified or screened in
our population, because only clinically evident
disease was documented. No further conclusions
can be made on the prospective source of spread in
our study patients.

Overall, our population was at high risk for tinea
infections, with several strong predictors and
known risk factors present, including an African
American majority and a previously documented
tinea infection. Only high-risk patients in our clinic
received prophylactic ketoconazole per protocol,
possibly creating a subpopulation of patients at risk
for harboring and potentially spreading disease.
The clinic is often at capacity, and several patients
may interact in the playroom and holding areas
simultaneously. Fomites have been shown to
contaminate inanimate objects, thus resulting in
additional spread.' Standard cleaning procedures
were continued during the protocol period; howev-
er, specific interventions in the playroom and
holding areas were not noted. The rate of infection

was very low in those not receiving the prophylactic
ketoconazole, with only 8% (4 of 50) of patients
having infections during the postimplementation
period. Although this may be misrepresented
through a selection bias in those receiving prophy-
lactic ketoconazole per protocol, the authors do not
feel that implementation of a universal prophylaxis
campaign for all patients would result in improved
outcomes. The high rate of reinfection in the study
protocol arm does not support this rationale.

Compliance is essential for successful eradication
during treatment of active infections as well as
prevention of spread.®” Medication adherence,
both for the prophylactic regimens and during the
treatment courses of active infections, may be
questioned in our population. As a state-funded
program, the patients received medications at each
visit free of charge. Although compliance with
scheduled clinic visits was nearly 100% in the study
period, adherence to the protocol at home was not
measured. The socioeconomic status of these
patients’ families and caregivers may also play a
role because crowded households, including foster
homes, with varying standards for hygiene are
common. "' It was recommended that all house-
hold members, including pets, receive a course of
treatment and household objects (e.g., bedding,
furniture) be thoroughly disinfected; however, this
was not mandated as part of the protocol.

CONCLUSION

Based on the results of this study, routine
ketoconazole prophylaxis was discontinued at our
clinic. The authors conclude that improved hygiene,
adherence to prescribed treatment regimens, and
prevention of recurrent environmental exposure
play a significant role in infection control and
supersede the need for a blanket antifungal
prophylaxis protocol. Topical agents, including
ketoconazole, continue to have a pivotal role as
an adjunct to systemic therapy for the treatment
and suppression of tinea capitis.
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