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Established Facts

• Klinefelter syndrome presents clinically with signs of androgen deficiency including low testosterone.
• Androgenetic alopecia develops as a response of the hair follicle cells to androgens in individuals with 

genetic predisposition.

Novel Insights

• Patients with Klinefelter syndrome can develop androgenetic alopecia.
• Finasteride is a good treatment option for these patients who might also benefit from the increase 

level of serum testosterone during finasteride treatment.
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Abstract
Introduction: Klinefelter syndrome (KS) is defined as (a chro-
mosomal disorder in which males have an extra X chromo-
some). KS presents clinically with signs of androgen deficien-
cy including low testosterone. Androgenetic alopecia (AGA) 
develops as a response of the hair follicle cells to androgens 
in individuals with genetic predisposition. Case Presenta-
tion: We describe a 17-year-old male patient with KS who 

developed AGA with a Ludwig pattern. Conclusion: Our pa-
tient had a good response to oral minoxidil, finasteride, and 
low-level light therapy. © 2020 S. Karger AG, Basel

Introduction

Klinefelter syndrome (KS) is a chromosomal disorder 
affecting males characterized by an extra X chromosome 
producing the karyotype 47, XXY. The extra X chromo-
some results from either meiotic nondisjunction, where a 
chromosome fails to separate during the first or second 
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division of gametogenesis, or from mitotic nondisjunc-
tion in the developing zygote [1]. KS negatively affects 
testicular growth causing low production of testosterone. 
KS patients show manifestations of androgen deficiency, 
including reduced body and facial hair, reduced muscle 
mass, and enlarged breast tissue [2].

Androgenetic alopecia (AGA) is traditionally consid-
ered an androgen-mediated disorders, due to the effects 
of the potent testosterone derivative dihydrotestosterone 
(DHT) on genetically predisposed hair follicles. In AGA, 
terminal hairs gradually miniaturize and convert into vel-
lus-like hairs.

Case Presentation

A 17-year-old male with KS presented to our clinic with an 
18-month history of progressive hair loss. Clinical examination 
revealed AGA with a female pattern (Stage: Ludwig type II). 
Trichoscopy showed 20% hair shaft variability, supporting the di-
agnosis of AGA. The patient’s testosterone level was within normal 
limits at 609 ng/dL (normal 300–1,000 ng/dL). He was not taking 
medications including testosterone replacement. The patients 
have been started on oral minoxidil 0.625 mg daily, finasteride  
1 mg daily, and low-level light therapy (Capillus ProTM, 650 nm 
diode laser). Follow-up at 6 months showed excellent clinical im-
provement with increased hair density.

Discussion/Conclusion

Scalp, face, axillary, and pubic hair growth are andro-
gen dependent. The role of androgen in male pattern hair 
loss was established by the anatomist James Hamilton. 
Hamilton reported that castrated males did not develop 

premature alopecia or common baldness, unless treated 
with testosterone [3].

Testosterone is the main circulating androgen. The tis-
sue effects of testosterone are mediated by binding of tes-
tosterone to the intracellular androgen receptor [4]. Male 
patients with androgen insensitivity syndrome caused by 
a mutation in the androgen receptor gene do not develop 
baldness. It is, therefore, implied that the binding of tes-
tosterone to the androgen receptor is the cause of AGA in 
men [5]. Role of androgens, on the other hand, is not so 
well established in women, who often have normal an-
drogen levels. In addition, AGA can occur in females with 
androgen insensitivity syndrome [6, 7].

KS was first described by Dr. Klinefelter et al. [1]. It is 
the most common human sex chromosome disorder, 
with a prevalence of 1 in 500 males. Signs of KS include 
low testosterone levels (63–85%), increased prepubertal 
and adult height (30%), reduced muscle mass, decreased 
facial hair (60–80%), and decreased pubic hair (30–60%) 
[8]. KS is strongly associated with male hypogonadism 
(95%) and infertility (91–99%) [9].

The syndrome is highly underdiagnosed. Only 10% of 
cases are diagnosed prepubertally and <25% of adult male 
patients are diagnosed. This can be attributed to the fact 
that the KS phenotype varies and there are no definitive 
clinical criteria that define the syndrome [8].

Hair distribution in KS is scarcely described in the lit-
erature. Barr [2] described delayed and sparse facial hair 
(average 18–20 years) and gynecoid distribution of pubic 
hair in KS. Groth et al. [7] documented decreased facial 
hair in 60–80% of cases and diminished pubic hair in 30–
60% of cases.

Table 1. Summary of reported cutaneous findings in KS [1, 12–15, 22–31]

Syndromic Note

Gynecomastia [1] Common (up to 38%) [22]
Incontinentia pigmenti [12–14] Reported
Focal dermal hypoplasia (Goltz syndrome) [15] Reported
Neurofibromatosis type 1 [23] Reported
Sjogren syndrome [24] Increase incidence
Leg ulcer [25–27] High risk
Lupus erythematosus [28] SLE less severe than in normal men
Systemic sclerosis [29] Association with progressive systemic sclerosis
Varicose veins [30] Frequently associated
Paget’s disease [31] Increase incidence

KS, Klinefelter syndrome.



Androgenetic Alopecia in Klinefelter 
Syndrome

137Skin Appendage Disord 2021;7:135–138
DOI: 10.1159/000512224

KS does not protect the affected male from having 
AGA [2]. Baldness was reported in 19% (20 out of 104) 
patients of KS with a mean age of 45 in a large study [10]. 
Braun-Falco and Milbradt [11], described a 40 years old 
male patient with KS who had diffuse alopecia. The hair 
was thin in caliber, with normal pigment and trichogram 
showed predominantly telogen root (over 40% in the 
fronto-occipital scalp) [11].

KS can be associated with rare cutaneous syndromes 
usually lethal in male newborns. Testing for KS is always 
recommended in males with features of X-linked geno-
dermatoses such as incontinentia pigmenti and focal der-
mal hypoplasia [12–16]. Other non-syndromic cutane-
ous manifestations and associations that have been re-
ported in KS including varicose veins, leg ulcers and 
connective tissue diseases (Table 1).

AGA is caused by androgen-dependent miniaturiza-
tion of scalp hair follicles. Scalp DHT is implicated as a 
contributing cause. Finasteride, an inhibitor of type II 5 
alpha-reductase, is approved by Food and Drug Admin-
istration (FDA) for treatment of AGA in men [17]. A 
double-blind, randomized, placebo-controlled trial 
showed that finasteride decreases both scalp and serum 
DHT levels by >60 and 70% respectively. Scalp testoster-
one level was significantly increased (40%) and serum tes-
tosterone level was variably increased (12.5%) [18–20].

Increased testosterone levels can increase estrogen lev-
els through peripheral aromatization. The estradiol levels 
increased by 10–15%, but remained within physiological 
normal ranges, with no evidence of alteration of the hy-
pothalamic pituitary testicular regulatory axis, no signifi-
cant reduction in prolactin, luteinizing hormone or fol-
licle stimulating hormone as compared with placebo [21]. 

The serum testosterone elevation during finasteride treat-
ment might be beneficial in the management of patients 
with KS with AGA due to the fact that testosterone sup-
plementation is a treatment of KS.

In conclusion, patients with KS can develop AGA and 
finasteride is a good treatment option for these patients 
who might also benefit from the increase level of serum 
testosterone during finasteride treatment.
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