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Abstract

approach.

site, side effect, toxicity

Albendazole is a drug commonly used for treating many parasitoses. The primary mechanism of action is inhibition of microtu-
bule polymerization binding to B-tubulin, similar to colchicine as a microtubule formation inhibitor. It is reasonable that these
two antimitotic drugs can cause side effects such as alopecia and cytopenia by a similar mechanism. In the literature, only one
albendazole-induced anagen effluvium has been reported. This article presents two cases of anagen effluvium that developed 2
weeks after oral albendazole administration, summarizes all cases reported to date, and offers recommendations for a diagnostic
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Introduction

Albendazole is a broad-spectrum antiparasitic drug that has been
used for 42 years. Although it is generally well tolerated, rare side
effects such as alopecia and cytopenia have been reported (1-3).
In a study of the effect of albendazole on microsomal enzymes by
Steiger et al., long-term albendazole treatment (~600 mg/day for
4 weeks) was administered to 12 adult patients with hydatid cysts.
It was reported that major side effects such as hepatotoxicity (n
= 1), neutropenia (n = 2), and sudden-onset alopecia (n = 1) de-
veloped. The case of alopecia was accompanied by neutropenia,
and the alopecia started to improve within 3 weeks after discon-
tinuation of the drug. However, on further questioning, six of the
12 patients reported hair loss during albendazole courses (2). In
another study, it was reported that one of 16 patients that received
albendazole at a dose of 10 mg/kg/day for 28 days experienced
reversible total alopecia (3). It is noteworthy that, in many cases,
a diagnostic approach to hair loss has not been established, and
there is no hypothesis about its pathogenesis.

Case1

A 39-year-old female patient presented with complaints of ex-
cessive hair loss, which had developed rapidly about 1.5 months
earlier. There was no known additional systemic disease, lacta-
tion, febrile disease, drug usage except albendazole, or trauma
in her personal history. The patient had used oral albendazole at
1,200 mg/day (14 mg/kg/day) for 21 days for treatment of Taenia
saginata 2 months previously. The patient had begun to complain
after the second week of high-dose albendazole therapy. There
was a diffuse alopecia appearance with a few short hairs in the
dermatological examination of the patient (Fig. 1a). There was no
erythema, crust, or atrophy, and a scar was observed on the scalp.
The pull test was positive. Body hairs were in normal distribu-
tion and frequency. Upon trichoscopic examination, there was no
evidence of yellow dots or exclamation-mark hairs. In laboratory
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studies, hemogram, serum iron, ferritin, folic acid, vitamin B12,
zinc levels, renal function tests, and thyroid-stimulating hormone
were within normal ranges. The patient had ALT 82 U/1 (0—35 U/1),
AST 70 U/1 (0-35 U/1), ALP 641 U/1 (0—35 U/1), GGT 46 U/1 (0-38
U/1), and indirect bilirubin 1.12 mg/dl (o—1.0 mg/dl), which was
seen 1 month after the discontinuation of the drug even though
baseline liver function tests (LFT) were not observed. Hepatitis-
HIV-syphilis serology and ANA tests were negative. Toxic hepati-
tis was considered in the patient with normal hepatobiliary ultra-
sonography. The LFT values examined every 2 weeks decreased
gradually and fell to a normal level after 1 month. Two 4 mm scalp
punch biopsies were examined using vertical and horizontal sec-
tioning. In histopathological examination, vellus hairs were less
than 0.03 mm, and terminal shafts were larger than 0.06 mm.
Anagen follicles were observed in all areas, without perifollicular
lymphocytic infiltration, and no telogen follicles were found. His-
topathological findings were compatible with anagen effluvium
(AE) (Fig. 2). The patient, who had hair re-growth after the second
week of follow-up without any treatment, is shown in Figure 1b
after 3 months.

Case 2

A 9-year-old girl, who was evaluated at our clinic with a diffuse
hair loss complaint that started a month previously, had used al-
bendazole at a dose of 400 mg/day (14 mg/kg/day) for 3 days about
6 weeks earlier due to Enterobius vermicularis. It was learned that
her complaints emerged quickly within 2 weeks of albendazole
use, and her current state was better than previously. Before this,
the patient had not had similar complaints, any other diseases,
regular medications, surgery, hospitalization history, diet, or any
other physical or psychological stress factors. The dermatologi-
cal examination showed a diffuse reduction in hair density and
various lengths of hairs, not accompanied by erythema, squam,
atrophy, or scarring (Fig. 1c). There was no shedding of body hair.
The hair pull test was positive. No yellow dot or exclamation mark
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Figure 1| a) Diffuse alopecia of the scalp with a few short hairs, b) hair regrowth after 3 months, c) diffuse alopecia with short hair in the first presentation.

was found in trichoscopy. There was no diameter difference in
the hair shafts. All laboratory tests were within normal limits.
Considering our previous experience related to albendazole and
the patient’s typical history, the patient was evaluated as having
albendazole-induced AE, and her complaints improved over time
without any medication.

Discussion

Albendazole is a benzimidazole derivative, especially used in the
treatment of hydatid cysts and many other parasitoses (4). The
most common side effects of the drug are mild to moderate eleva-
tions (15.6%) in liver enzymes, abdominal pain, nausea or vom-
iting, and headache (5). Albendazole-induced side effects such
as alopecia and cytopenia are rare and reversible, providing that
§ , treatment is interrupted (6). All available cases reported in the Eng-

4 &i‘gé@ -;/.( el A v lish literature review searched in PubMed are summarized (Table
Figure 2 | H&E staining (x200) showing anagen follicles in all areas without 1), According to this summary, the ages of patients in nine cases,
perifollicular lymphocytic infiltration. including ours, ranged from 9 to 74 years old, and only two of them
were male. Although hair loss commonly develops in patients with

Table 1 | Patients with albendazole-induced alopecia to date.

Reference no. Age (years), Albendazole dose (time) Presentation Diagnosis Onset ?f Re.covery
(year) sex alopecia time*t
2(1990) 35,F 8 mg/kg/day (1 week) Subtotal diffuse alopecia ? 1st week 3 weeks
for hydatid cyst and neutropenia
17 (1990) 59, F 400 mg/day (4 weeks) Sudden-onset diffuse alopecia TE After 1 month 1 month
for hydatid cyst
18(1992) 30, F 10-12 mg/kg/day (51 days) Diffuse alopecia + neutropenia ? After 1 month ?
for hydatid cyst
9(2012) 70, M 15 mg/kg/day (20 days) Total diffuse alopecia and total ? 20th day 1 month
for hydatid cyst body hair loss
19 (2012) 25, F 400 mg/ day (1 week, 2 courses) Diffuse alopecia TE Second course 3 months
cutaneous larva migrans
6(2019) 74, F 800 mg/day (5 days) Sudden-onset diffuse alopecia AE After 2 weeks ?
for Toxocara and total body hair loss
20 (2020) 53, M 113.6 g, total cumulative dose; Diffuse alopecia, pancytopenia, ? After 2 weeks 2%
two bottles of veterinary-grade hepatotoxicity, and
albendazole (3 weeks) for hyperpigmentation
delusional parasitosis along the jaw line
This report 39, F 14 mg/kg/day (21 days) for Sudden-onset diffuse alopecia AE After 2 weeks 2 months
Taenia saginata and hepatotoxicity
9,F 14 mg/kg/day (3 days) for Sudden-onset diffuse alopecia AE After 2 weeks 1 months

Enterobius vermicularis

F = female, M = male, TE = telogen effluvium, AE = anagen effluvium.
*time after drug discontinuation, tall cases achieved remission during follow-up without treatment, frecovered with supportive therapy.
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long-term and/or high-dose albendazole use, complaints occurred
in three patients within only 1 week or less of albendazole use and/
or after low-dose drug use. It should be borne in mind that hair loss
may be accompanied by cytopenia, hepatotoxicity, or loss of all
body hair. Irreversible hair loss has not been reported so far.

The first case of AE due to albendazole was recently reported.
This case, compatible with AE, appeared 2 weeks after treatment
in a 74-year-old female patient using 8oo mg/day albendazole
for 5 days due to positive Toxocara antibody serology. Unlike our
cases, it was reported that hair loss was not only on the scalp but
also across the body (6). There are only a few reported cases of
alopecia, especially during treatment of hydatid cysts (7, 8). How-
ever, the diagnosis of some alopecia has not been reported (9). Tas
et al. reported that an adult patient that received albendazole at
a dose 15 mg/kg/day developed total loss of scalp and body hairs
on the 20th day of treatment (9). However, in their report, no bi-
opsy was taken from the patient, and it was not ruled out whether
the patient’s diagnosis was alopecia universalis or AE. Hair loss
in telogen effluvium (TE) usually occurs 2 to 4 months after drug
use. In AE, the occurrence of hair loss within the first 14 days after
drug use is especially essential in the differential diagnosis from
TE (6, 10, 11). Based on his clinical history, we believe that this
patient may have AE.

In the patients in this study, AE, TE, alopecia incognito (AI),
and androgenic alopecia (AGA) were considered in the differential
diagnosis, respectively. In the histopathological examination for
Al in addition to perifollicular lymphocytic infiltration, exclama-
tion hair and yellow dots were seen in trichoscopy. The diameter
is different in hair shafts in AGA. AE was considered in our cases,
based on the absence of findings such as hair shaft diameter vari-
ation, peripilar halo, perifollicular erythema, pigmentation, hem-
orrhages, black dots, and yellow dots. In a normal trichogram,
89% of the hair is expected in anagen, 10% in telogen, and 1% in
the catagen phase (12). TE can be diagnosed when more than 15 to
25% of the hairs examined are in telogen. In AE, histopathologi-
cal evaluation of a punch biopsy of the scalp will exhibit normal
anagen-to-telogen ratios, which are less than 15% telogen hair fol-
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licles (13). Accordingly, AE was considered in our patients.

AE is often triggered by antimitotic chemotherapeutic agents
such as alkylating agents and antimetabolites (11). The primary
effect of albendazole is to inhibit cellular microtubule polymeri-
zation binding to B-tubulin. Albendazole, which has a parasitic
selective chemotherapeutic effect in this way, is more toxic for the
infestation investigated here because it binds with much less af-
finity to mammalian B-tubulin (1). We believe that albendazole-in-
duced alopecia may be the result of the higher affinity binding of
human B-tubulin in some patients despite selective toxicity. Thus,
like other chemotherapeutic drugs with antiproliferative effects,
it can cause alopecia and cytopenia (14). Given the mechanism of
action, it may be similar to drugs that disrupt microtubule polym-
erization, such as colchicine. It has been reported that cytopenia
and AE are seen in acute intoxication of colchicine (12, 15). With
side effects such as alopecia, cytopenia may also be associated
with pharmacokinetic variations of albendazole. From this point
of view, although it is not surprising that albendazole causes AE,
it is interesting that albendazole-induced TE continues to be re-
ported. However, folic acid was reported as decreasing from 21 to
6.7 nmol/l in 3 weeks with albendazole treatment (2). That may
be related to the mechanism of TE, in particular for long-term al-
bendazole use. Although we have no evidence, albendazole may
induce TE by partially suppressing biotinidase activity by hepatic
toxicity, similar to isotretinoin and valproic acid (16).

In sudden-onset alopecia, drug-induced alopecia should be
considered. For patients that develop hair loss after albendazole,
we suggest that a hemogram and LFT be requested for concomi-
tant cytopenia and hepatotoxicity, and that their folic acid level
be checked. The speed and timing of hair loss will aid an accu-
rate diagnosis. In order to consider possible pathogenesis mecha-
nisms, we have presented our albendazole-induced AE cases to-
gether with all other cases.
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