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1  | INTRODUC TION

Androgenetic alopecia (AGA), also known male pattern baldness, 
is the most common type of progressive hair loss encountered in 
males. It is a polygenetic condition with variable degree of severity, 
age of onset, and location of hair loss.1

Classification of AGA by the Hamilton-Norwood scale involves 
7 grades (I-VII) in order of increasing severity. Male AGA (MAGA) is 
clearly an androgen-dependent condition in contrast to female AGA 
(FAGA) where androgen role remains to be not fully understood.1 A 

polygenetic mode of inheritance is observed in both conditions with 
a number of associated genetic polymorphisms.2

Cetirizine is a selective second-generation H1 antagonist with 
proved anti-inflammatory properties and ability to reduce the ex-
pression of, and release of, PGD2 from mast cells.3 Moreover, in vitro 
studies showed that cetirizine is able to increase the release of PGE2 
in a dose-dependent manner.4

Only one report in literature had shown that topical use of cet-
irizine 1% induced hair growth in mild and moderate cases of AGA 
and reduced densities of vellus hair.5
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Abstract
Background: Androgenetic alopecia (AGA) is the most common form of alopecia in 
men. Cetirizine, a second-generation H1 blocker, is known for its anti-inflammatory 
properties and its ability to decrease prostaglandin D2 (PGD2) production.
Aim: To evaluate the efficacy and tolerability of topical cetirizine in male patients 
with AGA.
Methods: Two groups of 30 patients each (healthy males aged between 22 and 
55 years) with different grades of AGA classified according to the Hamilton-Norwood 
classification were recruited for this study. Group A subjects applied 1 mL of 1% topi-
cal cetirizine daily, while group B subjects served as controls and were instructed to 
apply 1 mL of a placebo solution for 6 months.
Results: Dermoscopic assessment revealed significantly higher hair regrowth among 
the cetirizine-treated group (P < .001). The patients’ satisfaction was significantly 
higher among the cetirizine-treated group (P < .001).
Conclusion: The current study highlights a potential role cetirizine might have in 
treating AGA. It should be noted that studies are lacking in this regard and more 
randomized and controlled trials are warranted in order to confirm or refute such 
early findings.
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On the basis of the above evidence and lacking studies that con-
firm the effectiveness of cetirizine in AGA treatment, the aim of this 
study was to evaluate the efficacy and tolerability of topical ceti-
rizine in male patients with AGA.

2  | PATIENTS AND METHODS

A sample of 60 patients (males aged between 22 and 55 years) 
with different grades of AGA classified according to the Hamilton-
Norwood classification were recruited for this study. All subjects 
were explained the nature of the procedure and consented to par-
ticipate in the study. Ethics and research committee approvals were 
obtained before the onset of the study.

Of the 60 subjects, Group A comprised of 30 patients was used 
to assess the efficacy and safety of 1 mL daily application of 1% 
topical cetirizine (galenic lotion composed of cetirizine 1%, 16% cy-
clo-silicone-pentamer, 96°C of ethyl alcohol) for the treatment of 
AGA and another group of 30 patients served as controls who re-
ceived 1 mL of placebo lotion (16% cyclo-silicone-pentamer, 96 C of 
ethyl alcohol). The patients were randomly assigned to each group 
and were given the treatments in identical nonlabeled bottles with 
a code that both the patient and the dispensing doctor were blinded 
to. All subjects were instructed to use 10 puffs per day (equivalent 
to 1 mL) and for 6 months. Patients with systemic diseases, suffering 
from chronic scalp conditions, using any medications that can po-
tentially induce hair loss (eg, Depo-Testosterone, haloperidol, meth-
otrexate, methylprednisolone, prednisone, testosterone, divalproex 
sodium) within the last 3 months, were all excluded from the study.

Dermoscopic evaluation was carried out by a blinded derma-
tologist at baseline and by the end of the 6 months. The number 

of regrowing hairs per cm2 was reported. Photographic assessment 
was carried out by two blinded dermatologists at baseline and at the 
end of treatment using a 4-grade scale (no improvement, mild im-
provement, moderate improvement, and good improvement) based 
on the Hamilton-Norwood (HN) classification. Subjective assess-
ment for the degree of improvement in hair quality was carried out 
using a numeric scale (−1 means worse, 0 means no change, 1 means 
mild improvement, 2 means moderate improvement, 3 means good 
improvement, and 4 means excellent improvement). Any side effects 
or adverse events were recorded.

Statistical analysis was processed through IBM SPSS software 
version 20.0, and data were analyzed qualitatively and quantita-
tively. Significance of the obtained results was judged at the 5% 
level.

3  | RESULTS

Thirty (30) male patients with different grades of androgenetic al-
opecia were treated by a 1% topical cetirizine lotion, and another 
thirty (30) male patients who served as controls were treated by a 
placebo lotion. Ages insignificantly ranged between 22 and 43 years 
(mean 31.83 ± 6.18) among cases and between 23 and 45 years 
among controls (mean 32.97 ± 6.26) (P = .483) (Table 1; Figure 1).

No significant difference was observed between cases and con-
trols regarding AGA severity (P = .853). Among the cases, 10 (33.3%) 
presented with HN type III AGA and 10 (33.3%) cases presented 
with HN type IV AGA. Likewise, the majority of control cases com-
plained of type III AGA (n = 9, 30%) and type IV AGA (n = 8, 26.7%). 
Five cases (16.7%) and 7 controls (23.3%) were diagnosed with type 
V hair loss, and no subjects were identified with type I AGA (Table 2).

TA B L E  1   Age, grade, and family history comparison among both groups

Age (years) Cases (n = 30) Control (n = 30) t P

Min. – Max. 22.0–43.0 23.0–45.0 0.706 .483

Mean ± SD. 31.83 ± 6.18 32.97 ± 6.26

Median (IQR) 30.0(27.0–37.0) 33.0(28.0–38.0)

Grade

Cases (n = 30) Control (n = 30)

χ2 MCpNo. % No. %

I 0 0.0 0 0.0 1.580 0.853

II 2 6.7 4 13.3

III 10 33.3 9 30.0

IV 10 33.3 8 26.7

V 5 16.7 7 23.3

VI 3 10.0 2 6.7

Family history

Cases (n = 30) Control (n = 30)

χ2 PNo. % No. %

Negative 10 33.3 11 36.7 0.073 .787

Positive 20 66.7 19 63.3

Abbreviations: χ2, Chi-square test; MC, Monte Carlo; t, Student's t test; P, P value for comparison between the two studied groups.
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The majority of cases and controls (66.7% and 63.3%, respec-
tively) had a positive family history of AGA (P < .05). Both groups 
showed no significant difference in familial prevalence of AGA 
(P = .787) (Table 3).

Photographic assessment of the control group revealed no im-
provement among all subjects, while only 17 (56.7%) of the cases 
demonstrated no improvement. Mild improvement was observed in 
10 (33.3%) of the cases, while good improvement was observed in 2 
(6.7%) of the cases. The difference in observed improvement among 
both groups was statistically significant (P < .001) (Table 3).

Dermoscopic assessment of regrowing hairs revealed a signifi-
cant difference between both groups (P < .001). Of the 30 cases, 17 
(56.7%) demonstrated no new hair growth as per dermoscopy, while 
6 (20%) of the cases demonstrated 1 new growing hair per dermo-
scopic field, 5 (16.7%) of the cases showed 2 growing hair per field, 
and 2 (6.7%) cases showed 3 growing hairs per field. None of the 
controls demonstrated any growing hair per dermoscopic evaluation 
(Figure 2).

Improvement based on self-assessment was significantly higher 
among cases compared with controls (P < .001). Among controls, 
26 (86.7%) of the subjects reported no improvement and 4 (13.3%) 

reported worsening of their condition. In the cases group, 17 (56.7%) 
of the subjects reported no improvement, 7 (23.3%) reported mild 
improvement, 5 (16.7%) reported moderate improvement, and only 
1 (3.3%) case reported a good improvement (Table 3).

4  | DISCUSSION

The full reason beyond the development of AGA remains to be fully 
elucidated. A cardinal feature of AGA includes prolongation of the 
telogen phase and shortening of anagen phase which induces minia-
turization of hairs and dysregulation of hair growth cycles.6

Treatment of AGA remains to be very challenging with only mi-
noxidil and finasteride being the only approved medications by the 
United States Food and Drug Administration (US-FDA) and European 
Medicines Agency (EMA).7

Finasteride is a type 2 5α-reductase inhibitor that prevents the 
conversion of testosterone to dihydrotestosterone (DHT), which is 
responsible for the miniaturization of the hair follicle seen in MAGA. 
Finasteride had been associated with decrease in libido, impotence, 
and post–finasteride syndrome.8

F I G U R E  1   Diagrammatic flowchart of study design

TA B L E  2   Hair regrowth comparison between both groups

Number of new up growing 
hairs

Cases (n = 30) Control (n = 30)

χ2 MCpNo. % No. %

0 17 56.7 30 100.0 16.140 <0.001*

1 6 20.0 0 0.0

2 5 16.7 0 0.0

3 2 6.7 0 0.0

Abbreviations: χ2, Chi-square test; MC, Monte Carlo; P, P value for comparison between the two studied groups.
*Statistically significant at P ≤ .05. 
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Minoxidil is a potassium channel opener drug that results in ar-
teriolar vasodilatation. Minoxidil 2% solution was approved in 1988, 
while the 5% solution was approved in 1991, and the 5% foam in 
2016 for MAGA. Minoxidil use had been adversely associated with 
irritant contact dermatitis, headache, and hypotension, as well as un-
wanted body hair growth.9

Cetirizine is a selective second-generation H1 antagonist with 
proved anti-inflammatory properties and ability to reduce the ex-
pression and release of PGD2 besides its ability to increase expres-
sion and release of PGE2.3,4

Only one study in literature assessed the effect of cetirizine on 
hair density in patients with AGA.5 It was evident that cetirizine 

F I G U R E  2   Photographic and 
dermoscopic comparison of a cetirizine 
1%–treated patient before and after 
treatment

TA B L E  3   Photographic and self-assessment in both groups

Cases (n = 30) Control (n = 30)

χ2 MCpNo. % No. %

Photographic assessment

No improvement 17 56.7 30 100.0 17.238* <0.001*

Mild 10 33.3 0 0.0

Moderate 1 3.3 0 0.0

Good 2 6.7 0 0.0

Self-assessment

No improvement 17 56.7 26 86.7 18.676* <0.001*

Worse 0 0.0 4 13.3

Mild 7 23.3 0 0.0

Moderate 5 16.7 0 0.0

Good 1 3.3 0 0.0

Abbreviations: χ2, Chi-square test; MC, Monte Carlo; P, P value for comparing between the two studied groups.
*Statistically significant at P ≤ .05. 



1158  |     ZAKY et Al.

increased terminal hair density and diameter besides decreasing vel-
lus hair density. Moreover, a 70-year-old woman with chemothera-
py-induced alopecia was treated with a 0.5% cetirizine topical lotion 
and showed a progressive improvement in her hair density.10

Levocetirizine hydrochloride is another H1 receptor antagonist 
and is the R-enantiomer of cetirizine that is used in many allergic 
body conditions.11 It was shown to inhibit the production of PGD2 
through binding to cyclooxygenase 2 (COX-2) receptors.12 In vitro 
studies reported levocetirizine hydrochloride to inhibit the PGD2-
GPR44 pathway and activate the AKT signaling pathway, resulting in 
proliferation and growth of hDPCs.13

Prostaglandins (PG) are reported to play a role in the patho-
genesis of AGA. They represent a group of unsaturated fatty acids 
distributed through various body tissues and are involved in a num-
ber of cellular functions including proliferation, differentiation, and 
apoptosis.14

A number of active PG subtypes (prostacyclin, PGD2, PGE2, 
PGF2α, etc) are derived from the conversion of arachidonic acid 
under the influence of cyclooxygenase (COX). They exert a num-
ber of different functions; however in the follicular unit, PGE2 and 
PGF2α were found to stimulate hair growth and elongation, while 
PGD2 was found to limit hair growth and induce miniaturization.15

PGD2 was found to activate androgen receptors in the human 
dermal papilla cells (hDPC) via the protein kinase B (AKT) pathways 
leading to the release of multiple cytokines that induce follicular 
apoptosis.16 Moreover, PGD2 through its effects on G protein–
coupled receptor 44 (GR44) found in the outer root sheath of hair 
follicles and dermal papillae was found to inhibit hair growth cy-
cles and lead to miniaturization of hair follicles.17 Notably, GR44 
receptors, PGD2 mRNA, and protein expression were all found 
increased in patient complaining of AGA.18 Of interest, a GR44 
receptor antagonist (setipiprant) has shown potentially good re-
sults in male AGA when used in doses of up to 4000mgs daily.19 
It is anticipated that it inhibits PGD2 levels inside the outer root 
sheath of hair follicles.20

Topical use of PGD2 was associated with hair loss and inhibition 
of hair growth cycles in mice treated with hair transplantation.21 On 
the contrary, the use of PGE2 was found to induce hair growth in 
mice models with radiation-induced hair loss. Moreover, PGF2α ana-
logues were approved for the use in improving eyebrow and hair lash 
growths via improving the local blood circulation.22

Limitations to the study include the relatively small sample size 
and the limited representation of AGA grades among study subjects. 
Bioavailability of cetirizine in follicular hair sheath and dose-depen-
dent hair growth in comparison with other FDA-approved medica-
tions is mandated before judging the appropriateness and safety of 
the treatment.

The current study highlights a potential role cetirizine might have 
in treatment of AGA. It should be noted that studies are lacking in 
this regard and more randomized and controlled trials are warranted 
in order to confirm or refute such early findings.
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