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Abstract

Background Tinea capitis (TC) is a dermatophytosis
of the scalp and hair, which occurs less common in
children younger than two years of age, and the data of
TC in this age group are still unknown.

Objectives We aimed to reveal the epidemiological,
clinical and mycological characteristics of TC in
children under two years old.

Methods We retrospectively analyzed all reported
cases of TC in children in their first two years of life
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from 1991 to 2022, by searching PubMed, Embase,
Web of Science, CNKI, Wanfang and Weipu
databases.

Results A total of 47 articles involving 126 cases of
pediatric TC were enrolled in this study. The sex ratio
(M/F) was 1.28:1. The age of the children ranged from
ten days old to two years old with a median age of
three months. The main clinical manifestations were
alopecic patches (40 cases, 31.7%) and scaling (39
cases, 31.0%) on the scalp, and 29 infants (23.0%)
appeared kerion. The most common sources of
contagion were animals (35 cases, 27.78%) and
humans (31 cases, 24.60%). The leading pathogens
were Microsporidium canis (64 cases, 50.79%),
followed by Trichophyton violaceum (13 cases,
10.32%), T. mentagrophytes complex (12 cases,
9.52%) and T. tonsurans (10 cases, 7.94%). Ninety-
five children (75.40%) were treated with systemic
antifungal drugs and 22 patients (17.46%) were only
treated with topical therapy. Except for 10 patients
with unknown final prognosis, all the other cases were
cured after treatment. There was one child (0.79%)
relapsed after treatment with griseofulvin and one case
(0.79%) presented with gastrointestinal symptoms
from griseofulvin.

Conclusion The principal clinical symptoms of TC
in children less than two years old were alopecic
patches and scaling. The top four pathogens were M.
canis, T. violaceum, T. mentagrophytes complex and
T. tonsurans. Oral treatment for pediatric TC had
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achieved good therapeutic effects, and topical therapy
can be an alternative choice.

Keywords Dermatophytosis - Dermatophyte - Tinea
capitis - Children younger than two years old

Introduction

Tinea capitis (TC) is a dermatophyte infection of the
scalp and hair that appears most common in children,
especially preschool children between 3 and 7 years
old [1]. It rarely occurs in children in their first two
years of life, and there are only a few literatures
reporting this age group population and most of them
are case reports [2, 3]. Therefore, the epidemiological,
clinical and mycological characteristics of pediatric
TC in children less than two years old are still
unknown. Clinically, pediatric TC can vary consider-
ably, including scaling, annular erythema, alopecia,
broken hairs or even kerion, which often leads to
misdiagnosis, such as seborrheic dermatitis, neonatal
lupus erythematosus, impetigo or atopic dermatitis
[4, 5]. If the diagnosis and treatment are not timely, it
will cause serious consequences, and even permanent
hair loss. Systemic antifungal therapy is the standard
for TC, however, for a majority of countries there has
been no Food and Drug Administration (FDA)
approved oral drugs for the children under two years
old [6]. In addition, there is still a lack of research or
guidelines for what kind of therapy should be recom-
mended in this age group, which limits clinical
treatment. In this study, we systematically reviewed
all literatures and summarized the epidemiology,
clinical features, pathogens and treatment strategies
of TC in children younger than two years old, in order
to provide effective information and recommenda-
tions on the treatment for clinicians.

Methods

We reviewed all cases in children less than two years
of age with an established diagnosis of TC from 1991
to 2022 (32 years), using the key search terms (“tinea
capitis” OR “kerion” OR “favus”) AND (“children”
OR “infant” OR “newborn” OR “neonate” OR
“pediatric” OR “younger than two years old”). A
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search for all studies (case reports, case series,
retrospective or prospective trials) were performed in
the following foreign and domestic databases:
PubMed, Embase, Web of Science, CNKI (http://
www.cnki.net/), WanFang (http://www.wanfangdata.
com.cn/) and WeiPu (http://www.cqvip.com/). Titles
and abstracts from initial search were reviewed.
Inclusion criteria were as follows: (i) studies published
in either English or Chinese; (ii) articles published
from 1991 to 2022; (iii) included patients’ age under
2 years old; (vi) established diagnosis of TC. The
remaining studies were reviewed in detail and studies
with obvious wrong or unclear records of data were
excluded. Data on demographics, source of contagion,
clinical presentation, pathogen, treatment, drug safety
and prognosis were extracted from qualified studies
and were analyzed using descriptive statistics.

Results

A total of 651 articles were retrieved by using the key
search terms, and 47 articles were qualified according
to the inclusion and exclusion criteria. One hundred
and twenty-six cases of TC in children less than
2 years old from 14 countries were included and
analyzed (Tables 1 and 2).

Epidemiological Features

Males (68 cases, 56.20%) of pediatric TC were
slightly higher than females (53 cases, 43.80%) with
a sex ratio (M/F) of 1.28:1. The other nine patients’
gender information were not available in the litera-
tures. The patients’ age ranged from 10 days old to
2 years old with a median age of 3 months, among
them, children younger than 6 months old accounted
for the highest proportion of 46.03% (Fig. 1). The
duration of the disease prior to diagnosis ranged from
3 to 270 days (median = 30 days). A total of 30 cases
(23.8%) had a clear history of misdiagnosis as
seborrheic dermatitis, eczema, impetigo or neonatal
lupus, treated with topical steroid cream (13 cases) and
systemic or topical antibiotics (12 cases), which
aggravated the lesions and even evolved into kerion.
Animals (35 cases, 27.78%) were the most common
source of contagion, followed by humans (31 cases),
accounting for 24.60% (Fig. 2).
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Clinical Manifestations and Pathogens

The clinical presentation of pediatric TC was variable,
and the main clinical manifestations were alopecic
patches (40 cases, 31.7%) and scaling (39 cases,
31.0%) on the scalp. Twenty-nine children (23.0%)
appeared follicular pustules with exudative or overly-
ing crust on alopecic patches, suggesting a kerion.
Four cases (3.17%) and one case (0.79%) were
diagnosed as black-dot tinea and favus due to T.
mentagrophytes var. quinckeanum, respectively. The
other thirteen patients’ clinical manifestations were
not described in detail. There were 12 species of
dermatophytes isolated from patients. The most pre-
dominate pathogens were M. canis (64 cases, 50.79%),
followed by T. violaceum (13 cases, 10.32%), T.
mentagrophytes complex (12 cases, 9.52%) and T.
tonsurans (10 cases, 7.94%). Other strains were only
reported in several cases, besides, a case of TC in a
newborn was found caused by two organisms, T.
rubrum and T. mentagrophytes complex (Fig. 3).

Treatment and Prognosis

Ninety-five children (75.4%) were treated with sys-
temic antifungal drugs, including 64 patients with
griseofulvin, 13 patients with itraconazole, 8 patients
with terbinafine, 7 patients with fluconazole, and 3
patients with two oral antifungal drugs for the former
one ineffective. Besides, 22 patients (17.46%) were
only treated with topical therapy, and 9 patients’
treatment strategy were unknown (Fig. 4). Except for
10 patients with unknown final prognosis, all the other
cases were cured after treatment and one patient
relapsed after treatment with griseofulvin 20 mg/kg/d
for two months, who was cured after giving griseo-
fulvin for another one month. There were almost no
drug-related side effects except one child (0.79%)
presented with gastrointestinal symptoms from grise-
ofulvin, who got better after stopping the drug.

Discussion

We systemically reviewed all articles published in
English and Chinese referring to TC in children less
than two years old. This study revealed the epidemi-
ological features and treatment recommendations of
pediatric TC, providing valuable information for the

@ Springer

diagnosis and treatment of TC in children under two
years old.

Overall, the data on TC in this age group are limited
because of the unusual and low reported prevalence.
Children aged 3 ~ 7 years old remain the most
commonly affected [1]. We found that the epidemi-
ology, pathogen spectrum and clinical presentation of
TC in children younger than two years old were
similar to those older than two years old [50], and
different from TC in adults [51]. In infants and
children, boys were slightly more susceptible to TC
than girls (1.28:1), which may be attributed to boys
having short hair, more contact with animals and more
outdoor physical activities [52]. We confirmed that the
top four pathogens were M. canis, T. violaceum, T.
mentagrophytes complex and T. tonsurans. The most
common zoophilic species were M. canis, followed by
T. mentagrophytes complex, which can cause der-
matophytosis in animals, and indirectly infect humans
through close contact [53]. The most commonly
isolated anthropophilic dermatophytes were 7. vio-
laceum and T. tonsurans, and mothers were the main
source of contagion, who acted as symptomatic or
asymptomatic carriers of the anthropophilic patho-
gens. TC may be seen in various clinical presentation,
including hair loss, scaling, black dots, follicular
pustules and kerions, depending on the species of
dermatophytes, the phase of infection and the immune
status of the host [54]. The symptoms of TC in
children younger than two years old were similar to
older children, and alopecic patches and scaling were
noted as the most common types. Therefore, the
diagnosis of TC should be considered when an infant
presents with scaling, alopecic patches or broken hair
on the scalp [23].

Historical data revealed that the fungal distribution
pattern of TC in children varied in different countries
and times [55]. In China, with the development of
economy, the improvement of sanitation and social
changes, zoophilic fungi (M. canis) are gradually
replacing anthropophilic fungi (7. schoenleinii and T.
violaceum) as the most prevalent agent of TC [56]. In
Central Europe and the Mediterranean countries, pets
are becoming the most likely sources of contagion and
TC is predominantly due to M.canis [57]. Whereas in
the USA, France and the UK, due to the increase in the
immigration of people with African origin, most cases
of TC are caused by T. ronsurans [58, 59]. In some
Africa areas, TC has always been a serious problem for



469

Mycopathologia (2023) 188:461-478

pringer

As

sosind SYIM T JO [BAIJUI UB [81]
0UAIINDAI ON S QUON oodweys [eSunjnuy oM], UM UOTBINp Yoom ] JO Uyoed ‘p/Sy/SW G 9[0ZBUOOBN)]  IYEJUBWNOY
SSO[ Iley [ented  SO& QuoN JuaUIUIo Proe JI[AdIeS Mg p/3y/Sw O] UIANJOSLID)  [£]] oueUID [
(911
Q0UAIINOAI ON SO QuoON sojozepruiy MG p/S/SW GZ—(T UIATNJOASTIS PIZIUOIOIIA ouewioy (QJ
(aInd) M ¢ J0J p/Sw G'79 SUYeUIqIS)
eadoly  Sox QUON Jurwrejoxoaido[oh) My {(eAT)O9Jjoul) M f J10J p/3Y/SW (O] WIA[NJOSLID  [G[] IoW[IM 6
VN  s9K ouoN ON My p/3Y/3W 07 WA[joastID  [4[] UOIOM 8
oodureys
Q0UQLINDAI ON SO QUON  9[0ZBUOD0IdY + WIBID J[0ZBUODH My p/3Y/SuW G| UIA[NJOISLID [c1] reSun £~
[c1]
Zoyoues
eadoly  Sox QuoN WeaId QUYBUIGId], VN p/SW GZ| UIA[NJOISLID) -eoIen) 9
(1]
VN VN VN VN VN opedioyny ¢
VN VN VN VN VN
VN VN VN VN VN [or]uoqed ¢
VN VN VN VN VN
VN VN VYN VN VN lelmsuA ¢
VN VN VN 9[0ZEBW009/9[0ZEWIIIO]) VN
VN VN VN 9[0ZEBW003/9[0ZBWIIO]) VN
VN VN VN 9[0ZBWO093/9[0ZBWLIIO[D) VN
VN VN VN 9[0ZBWO059/9]0ZBWLIO[D) VN P/33/8W G UIA[NJORSLID [8] »oprus ¢
(L]
SoATeSUOD)
VN  S°A QUON ON M9 p/SW ST UIA[NJORSLID) -wipuon
dn-moroj om) S109JJ° 9pIS Kderoyy Teordoy, uwomein(g Aderay) otwoysAg oymny  OoN

pIo s1eak om) ueyy 193unoA udIpqIyo ur snides eoun jo sisoudoid pue Ajojes Snip ‘quounean uo vleg g dqe],



Mycopathologia (2023) 188:461-478

470

QIUALINIAI ON SO QUON ON w p/3w ¢'79 euUPRUIQID], [zzl 2y 91
[zl
VN  SoX uoON oodureys 9,7 2[0zeU000}OY Mg p/Sy/Sw G SUIA[NJOISLID) AIaqe[i) G|
sosnd pary) pue
PUOD3S I} U2IMIAQ JJO SYam ¢ pue sas[nd puodas
w g x pob sospnd puE 1SIJ Y} USIMIq SNIP JJO SYOIM T M Yoom |
QOUQLINOAI ON  S9K QUON oodweys 9[0ZeU0J0IY oary], Sunseyesind yoes ‘p/[wr ¢ 7/SW G UONN[OS [OZEUOILI)] [0Z] Sueyd 41
VN SeX QUON. o[ozepruy P09 pIq SW G UIA[NJOSSLID
VN SOk QUON S[ozepruiy M p/Sw GZ[ UIA[NJOSSLID)
VN seX QUON. o[ozepruiy POS P/SW T UIA[NJOISIID
VN SeA QUON. o[ozeprui] Mee P/SW 6T UIA[NJOISIID)
VN  SO& SUON d[ozepruiy 'Y p/Sw GZ[ UIA[NJOSSLID)
VN  S9A SuUON o[ozepruiy wg p/Sw GZ[ UIA[NJOSSLID)
VN  S9X QUON S[ozepruiy Y4 p/Sw GZ[ UIA[NJOISLID)
VN SeX QUON. o[ozepruy 1%9% P/SW GTT UIA[NJOISLID
VN seX QUON. ON My p/SW §'7G QuUyRUIGID],
VN seX QUON. ON Mg p/SW §'7G QuyRUIqID],
VN SeX QUON s[ozeprui] PO¢ P/SUWI GTT UIA[NJORSLID
VN SeA QUON o[ozepruij POC P/SUW GTT UIA[NJORSLID
VN  S9& BN J[ozepruiy wg p/SW GZ[ UIA[NJOSSLID)
VN SeA QUON o[ozepruiy POE P/SUWI GTT UIA[NJORSLID
[61]
VN SeX QUON. o[ozeprui] POy P/SW 6T UIA[NJOISLID ouewoy €[ wc
dn-mofoj am)H S109JJ° 9pIS Aderoy Teordoy, uwomeIn(g Aderay) otwo)sAg oymny OoN QM%
penunuod g Qe Sl



471

Mycopathologia (2023) 188:461-478

w [ X weard

pringer

Q0UAIINOAI ON  SOX QuoN 91 9YenIu 9J0ZeUOdY ON [87] medelNy 2T S
“ Vid) Gll
VN  SOX QuoN ¢ x ooduweys 9,7 9[0ZBUOJ0IOY Mg p/3Y/SuW 07 UIANJOISLID)  DYSAOSEUB)Y [T
VN  SOx QUON ON % p/3y/3w G 9[ozeuodn|y
VN  SOK QuoN w g X 9[ozepru ON
(9]
VN S9X QUON ON %94 P/33/3W (07 UIA[NJORSID) Sp[eLET (¢
wearo
Q0UAIINOAI ON  SOX JuoN sojoze pue oodwreys onookwmnuy My p/Sy/Sw G ojozeUOIEN]
WeaId
0UQLINJAI ON  SOX QUON  s9[oze pue oodweys dNOdAWNUY M9 p/33/3w ¢ 9[0ZeuOIRN]
weoIo
Q0UALINDAI ON SO JuoN  s9[oze pue oodureys onodAwnNUY My p/3y/8wr ¢ 9[j0zeUOIEN]
weard
Q0UAIINOAI ON SO ouoN sojoze pue oodwreys onookwmuy Mg p/Sy/Sw G ojozeUOIEN]
weaIo
QOUQLINJAI ON  SOK QuoN  so[oze pue oodweys onodAwWNUY M9 p/3y/3w G 9[ozeuodeny
weoIo
Q0UALINDAI ON SO JuoN  s9[oze pue oodureys onodAwWnUY My p/3y/3wr ¢ oj0zeUOIRN]
weard
0UAIINOAI ON SO ouoN  sojoze pue ooduwreys onookwmnuy s ¢ p/Sy/Sw G ojozeuoden]  [¢g] opurg 6]
Q0UAIINOAI ON  SOX QuoN WeaId QUY[OIOWE 967 () Mg p/3y/Sw 9 oj0zeUOON]] [#2] reeA 81
WEaId JUYBUIGI],
Q0UAIINDAI ON SO QuoN  ‘(eAnoeyjour) wreard [oxosdodr) ON
Q0UAIINOAI ON SO QuoN ON  P09-S+ skep 09—G X P/SY/Sw G UIA[NJoosLID)
Q0UAIINOAI ON  SOX QuoN ON  P09-St skep 09—Gy X P/SY/Sw G UIA[NJoasLID)
VN  Sox QUON [959[0ZEU020)3Y] ON
VN  SeA SUON ON  P09-S¥ p/33/SW GT UIA[NJOISLID
0UALINDAI ON SO QuoN WeaId 9[0ZBUO0I0)Y] ON
Q0UAIINDAI ON SO QuoN WeaId JUYeUIqId ], ON
QOUQLINJAI ON  SOK QUON ON  P09-S¥ P/33/3w G UIA[NJOISLID)
Q0UAIINDAI ON SO QuoN ON  P09-S+ p/Sy/Suw ST UIA[NJOISLID
(amo) skep 09—t X P 4
Q0UQIINDAI ON SO JuoN ON  P09-S+ /3/3W GT UIA[NJOISLID) (AAIIOJJAUI) S[OZBUOIN]] AIRQE[ID L]
dn-mofoj am)H S109JJ° 9pIS Aderoy Teordoy, uwomeIn(g Aderay) otwo)sAg oymny OoN

ponunuod g dqe],



Mycopathologia (2023) 188:461-478

472

M9 X pIq
0UQIINDAI ON  SOX QUON WEAID JJeIIU J[OZBUOIIA ON [6g] oD /¢
w | I0J Weald 9[0ZeudqIq
pue 9]0ZeuodeIdS + oodweys
VN  SoX QUON 9[0ZBU0201Y ON [g¢] uayDd  o¢
0UQLINDAI ON  SOX QUON Mg X Juounuio yding pS p/Sw (g 9[0Zeuoden] [Lgl nyz g€
OUALINJAL ON  SOX QUON juounuro myding mg p/Sw G'79 duyeUIQId], [og] nT ¢
MQ X WEAID
0UQIINDAI ON SO QUON  QUYBUIQId) + WEId 9[0ZBWINO[D ON [seluayd  ¢¢
€]
eroadofe Juledg  S9L QUON MT X WEAIO [0ZeUuodI[N] ON emesoko], 7€
OUALINJAI ON  SOX QUON oodweys 9[0ZBUOI0IY] ') oM B 991M) Sw ()7 9[0ZBUOIN[
0UQIINJAI ON  SOX QUON WEBaId J[0ZBUOIIW 94T Mg Noam ' 901M) Sw ()¢ dJozeuodn]]  [Hg] rewny  [¢
ur | X p/sy
/3W ()7 UIA[NJOISLIZ
‘uaunean
JO pud ayj Je 19|
SAEp GT 18 Q0UQLINOYY  SOX QUON WeaId [0ZBUOIOL], w p/3y/3w )7 UIA[NJOISLID)  [7] SEIpUBN  (f
M7 X dJozeuoonyy [e€]
VN SOk QUON QUIPIUL)OO0 puUB [OZBWINO[D) me [BIO + M| X 9[0ZBUOON] SNOUIABIIUL Korowal] 67
QuyeuIqId)
s duou
‘UTA[NJOSTIZ
woiy swoydwAs (emd) mg X p
0UQLINJAI ON  SOX [eunsaIUIONSBD) ON M9 /3w GZ] QUYBUIGId) {(IATOJIJAUI) M § X UIA[NJOISLID)
0UAIINDAI ON  SOX QUON ON M01 p/33/3w G] UIA[NJOISLID)
VN  SoX QUON ON Y] p/33/3w ¢ 9[ozeuodn[
0UQLINDAI ON  SOX QUON ON Y] p/3y/3w g ojozeuoony [¢] eqjedwez g7
VN VN VN VN VN lzelsuSpny /g
VN S9X QUON ON M9 UIA[NJOISIID [re] Amog  9g
[og]
Q0UQLINDAI ON  SOX QUON ON Y] p/3)/Sw ] UIA[NJOISLIS PAZIUOIOTW-BI() uayooquy  Gg
eroadore
juoysisiad pamoys (a3e jo syjuowr 9 uey
UOLIDY JO SASBO 7 SOA QUON sreordoy [eSunynuy MZ1-9  $S9]) 9AY 1dooxa sjuejul (B 10J p/3/SW G UIA[NJOISLID) [6T] veIRZ T
VN  Sok QUON mg x oodureys 951 xoadopor) mg p/8y/3w ¢z uorsuadsns UIA[NJOISLID)  [{] S[OBYIIN €T
dn-mofoj am)H S109JJ° 9pIS Aderoy Teordoy, uwomeIn(g Aderay) otwo)sAg oymny OoN

ponunuod g dqe],

pringer

As



473

Mycopathologia (2023) 188:461-478

J[qe[TeA® JOU BIED YN ‘YIUOW ul Yoom M Aep g

pb wreard prorers

0UQIINDAI ON SO JuoN  [eordo) + pIq weaId duyeUIqIa], Y] p/3y/3w (] Suyeulqio],
0UQIINDAI ON  SOX QUON PIq WEAIO SUYeUIqI], Y p/3y/3w (] Quyeulqia],
0UQILINDAI ON  SOX QUON PIq WEQIO QUYRUIqI], Mg p/3y/3w (] suyeuIqIa],
pb weao proras
0UQAIINJAI ON  SOX JuoN  [eordo) + pIq weaId JuyeuIqIa], Mg p/3y/3w (] QuyeuIqIa], [6¥] nouyz Ly
(SnIp JJo SYoMm ¢ puE JuSUIBAI} JAIIOR
sosind uo yoom ) Aderayy asind (p/jw ¢ asind puodas ‘p
0UAIINJAI ON  SOX QUON M § X WEAId duyeUIqIa], om], /[w ¢ osindisiy ‘p/Sy/Sw G) uonnjos [eI0 [0ZLUOIRI] [84] oerX 9¥
VN  SoX QUON w | X PIq WeAId dUYeUIqId], ON [.y] Suenyq ¢y
skep / 10J Aep ®
901M) PLIO[YI0IPAY QUYLUIGId)
VN  Sok QUON  puB WEAIO dBNIU J[OZBUOIBLIIS ON [9y] onn 4
uw e x piq
0UAIINJAI ON  SOX QUON WEAID JeIIU I[OZBUOIIA ON [sp]l T ¢F
POT X PIq WeAI) 9[0ZBUO0I0IOY
VN  $9A QUON pue 9pLIO[YO0IPAY dUYTJEN ON [#¥] Suem ¢y
wead
9[0ZBUOD0I %G () + duynjeu
0UQIINJAI ON  SOX QUON 9] + oodureys 9]0Zeu0d0313Y 9% M6 p/3w ¢¢ 9[0Zeuoden] [¢y] Sueyl, ¥
VN  SOx QUON M 9 X PIq WEAID JUYRUIQIA], M9 p/3y/3w G 9[ozeuodeny [z¢] Suir o
P17 X WEIOd 9[0ZBUO0I0JOY
punodwod + weard
0UQIINDAI ON  SOX QUON proe o1ozuaq punodwo)) ON
PIT X WBAID J[0ZBUOD0IY
punodwos + weard
0UQLINDAI ON  SOX QUON proe o1ozuaq punodwo)) ON
OUALINJAL ON  SOX QUON PIT X WeaId 9[0ZeuojIg ON [1¥] Suem  6¢
VN S9X ouoN Mg X piq jusunuio myding 96 Mz P/33/3W G UIA[NJORSLID [oy] Surx 8¢
dn-mofoj am)H S109JJ° 9pIS Aderoy Teordoy, uwomeIn(g Aderay) otwo)sAg oymny OoN

ponunuod g dqe],

pringer

As



474

Mycopathologia (2023) 188:461-478

50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

0~6 months

6~12 months

12~18 months 18~24 months

Fig. 1 Age distribution of tinea capitis in children younger than two years old
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Fig. 2 Source of contagion of tinea capitis in children less than
two years old

the poor hygiene and socioeconomic conditions, and
dermatophytes with partial geographical restriction,
like T. violaceum and T. soudanense, were the leading
pathogens [60, 61]. In our study, for the limited cases
of TC in younger children, we didn’t find the
significant differences in fungal profiles across coun-
tries and regions.

Clinically, systemic antifungal drugs have always
been recommended for the successful treatment of TC.
Since 1959, griseofulvin remains the gold standard of
systemic therapy for TC, but high doses and long
treatment periods are warranted [62]. The newer
antifungal agents terbinafine, itraconazole and flu-
conazole are now being used more frequently for TC
especially in children older than 2 years old, with good

@ Springer

efficacy and safety but a reduced treatment duration
[6, 63]. However, for the majority of countries in the
world, there are still no FDA approved oral agents or
treatment guidelines of TC for the children less than
two years of age [64]. Till now, there is controversy on
whether systemic or topical treatment should be used
for TC in this age group. There are mainly two sides of
cautious. For one hand, systemic therapy is an off-
label treatment, and drug risks limit the use of oral
drugs. For the other hand, although topical therapy is
felt to be safer for infants, TC usually causes infection
at the root of the hair follicle deep within the dermis,
and topical treatment alone cannot completely clear
the fungus, resulting in higher recurrence rates. In our
literature review, we noted that both oral and topical
drugs have achieved good therapeutic effects, and
almost no reported side effects and recurrence were
noted during the whole treatment period and follow
up. Besides, Chen et al. [65] found that oral itracona-
zole was safe and effective in infants and the profiles
of adverse events were similar to those in adults and
older children through a retrospective analysis of a
large number of articles. These results remind us oral
antifungal drugs, including griseofulvin, itraconazole,
terbinafine and fluconazole, have few adverse effects
and topical treatment can be an alternative choice,
furthermore, the issues of drug safety and recurrence
are not as many as we worried about.

Here, we give the following treatment recommen-
dation for pediatric TC in children under two years old
according to these acquired data: (i) children with
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Fig. 3 The pathogenic organisms of tinea capitis in children under two years old
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Fig. 4 Treatment strategies of tinea capitis in children in their
first two years of life

consent of the guardian or severe clinical symptoms,
treatment with systemic antifungal drugs should be
recommended, and adverse reactions can be moni-
tored; (i) infants, especially neonates, with mild
symptoms, underlying diseases or no agreement of
their guardian, topical therapy should be considered;
(iii) the combination of topical and systemic treatment
for severe patients might increase the cure rate and
shorten the duration of systemic antifungal drugs; (vi)

topical cream and antimycotic shampoo can be applied
to reduce the transmission of infection and to decrease
shedding of infected fungal elements [4].

In this study, we systematically summarized the
epidemiological, clinical and pathogenic characteris-
tics of TC in children less than two years old, and
based on these data analysis, we gave the treatment
recommendation. Oral treatment for pediatric TC were
safe, and topical therapy can be an alternative choice,
achieving good therapeutic effects. In sum, it is of
great significance to improve the treatment for pedi-
atric TC in younger children.
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