Role of serum androgens and prostate-specific antigen levels in
males with androgenetic alopecia
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ABSTRACT

Background: Androgenetic alopecia (AGA) is the most common form of hair loss. It is caused by the continuous
miniaturization of affected hair follicles. Genetic factors and androgenic factors especially dihydrotestosterone (DHT), which
is a testosterone tissue metabolite, play major roles in the pathogenesis of AGA. Many studies suggest that AGA may be a
marker of increased risk of prostate cancer.

Objective: The study aimed to examine the role of serum androgens and prostate-specific antigen (PSA) in males with AGA.
Patients and Methods: The study included 80 participants: 40 men diagnosed with AGA and 40 age-matched healthy male
volunteers as a control group. The authors also divided the patient group into two subgroups: frontal AGA group and vertical
AGA group. All participants were subjected to measurement of serum level of testosterone, DHT, and PSA by enzyme-linked
immunosorbent assay.

Results: The study revealed that the mean serum level of testosterone and DHT in patients with AGA was higher than that in
the control group, and the mean serum level of testosterone in vertical AGA group was higher than that in frontal AGA group.
There was no significant difference between patients and controls regarding the mean serum level of PSA.

Conclusion: This study showed that serum androgens play an important role in the development of AGA, and there is a strong
association between serum level of androgens and staging of AGA, whether frontal or vertical.
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INTRODUCTION finasteride, which is a 5-areductase inhibitor that blocks
the conversion of testosterone to dihydrotestosterone
(DHT), is used for the treatment of AGA and has been

Androgenetic alopecia (AGA) - also termed shown to decrease the incidence of prostate cancer!’®.
male-pattern alopecia, common baldness, and male- Despite this, a direct link between male pattern baldness
pattern hair loss — is the most common type of alopecia and prostate cancer has not been consistently shown-'*.
occurring after puberty. It is typically manifested as The authors have suggested that inconsistencies in results
progressive hair thinning and shortening in affected areas. may be owing to differences in the patterns of hair loss and
Although regarded as a minor dermatological condition, in the time frame of development of androgenic alopecia.
it affects self-image and is a great cause of anxiety AGA occurring in younger males (before the age of 30), as
and depression in some patients, particularly younger well as hair loss implicating the vertex, may be a precursor
ones!3l. A link between male pattern baldness and to developing prostate cancer later in lifel®!215],
androgens has previously been documented™). The effects
of androgens on follicles vary depending on the body site. AIM OF THE WORK
Although androgens stimulate beard growth and body hair
in other sites in males, they suppress hair growth in the The aim was to study the role of serum androgens and
scalp in AGA. This reciprocal effect has been described as prostate-specific antigen (PSA) on AGA by measuring
the androgen paradox!. Androgens also play a role in the their levels in serum of males with AGA and to correlate
development and growth of prostate cancer. That is why their levels with the available clinical data.
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PATIENTS AND METHODS

This case—control study was started after taking the
approval of Dermatology and Andrology Department and
Medical Ethics Committee, Faculty of Medicine, Menoufia
University.

This case—control study was conducted on a total
number of 80 participants:40 male patients with AGA and
40 age-matched healthy male volunteers as a control group.
The study included diagnosed males with AGA irrespective
of age. It excluded patients with alopecia of other than
androgenetic etiology (alopecia areata or -cicatricial
alopecia); patients who used finasteride or dutasteride, or
any other drug capable of impairing androgen action (saw
palmetto, antidepressants, GnRH agonists, isotretinoin,
NSAIDs, statins, and thiazide)used in the last 6 months
before the study initiation; patients with pre-existing
medical conditions of the scalp that could affect the results
of the study; and patients with benign prostatic hyperplasia,
prostatic carcinoma diagnosis, urinary retention history,
renal failure, urinary incontinence, urinary tract infection.

All studied patients were subjected to complete
history taking, as well as clinical, general, and
dermatologicalexaminations. Patients were classified
according to the pattern of hair loss as per Hamilton—
Norwood classification system into 11 stages including
stage I, II, 111, III vertex, Illa, IV, IVa, V, Va, VI, and VII.
The patient group was also divided into two subgroups:
frontal AGA group, which included stages L, I1, I11, II1a, IV
and IVa, and vertical AGA group, which included stages
[MIvertex, V/Va/VI, and VII[16]. The blood sample was
obtained from every participant under complete aseptic
conditions by sterile venipuncture and put into a dry sterile
plain tube for assessment of serum T, DHT, and PSA.
Measurement of serum testosterone was doneby bio check
testosterone enzyme immunoassay (EIA) kit manufactured
by BioCheck Inc.(South San Francisco, California, USA).
This kit is based on the principle of competitive binding

Table 1: Clinical data of cases and controls (No=80)

between testosterone in the test specimen and testosterone—
horseradish peroxidase conjugate, for a constant amount of
rabbit antitestosterone. Measurement of serum DHT was
determined by Human DHTenzyme-linked immunosorbent
assay kit manufactured by Shanghai Sunred Biological
Technology Co. This kit is based on the principle of the
double-antibody sandwich technique. Measurement of
PSA was determined by a human prostate-specific antigen
enzyme-linked immunosorbent assay kit manufactured
by Shanghai Sunred Biological Technology Co, Baoshan
District, Shanghai, China. This kit is based on the principle
of the double-antibody sandwich technique.

Statistical analysis

Data collected were tabulated and analyzed by SPSS
(Statistical Package for the Social Science Software,
Unicon Systems Inc. Los Angeles, California, USA)
statistical package version 22 on IBM compatible computer.
Quantitative data were expressed as mean and SD and
analyzed by applying Student’s t-test for comparison
of two groups of normally distributed variables and
Mann—Whitney U-test for non-normally distributed ones.
Qualitative data were expressed as number and percentage
and analyzed by applying a y2-test.

RESULTS

The age of the patients ranged from 22 to 41 years, with
mean +SD of 31.05+5.39 years. Age of the controls ranged
from 22 to 44 years, with mean +SD of 32.70+5.84 years
(Table 1).

Regarding other clinical data of the studied patients,
the age of onset of AGA ranged from 18 to 30 years, with
mean +SD of 23.15+2.88 years. The course of AGA was
progressive in 20 (50%) cases and was stationary in 20
(50%) cases. The family history of AGA was positive in
23 (57.5%) cases (Table 1).

Cases Controls
Variables Test of Sig. P. value
(No=40) (No=40)
Age (years)
Range 22-41 22-44
T. test=1.313 0.193 NS
Mean +SD 31.05+5.39 32.70+5.84
Age of onset
Range 18-30
Mean £SD 23.15+2.88
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Course

Progressive 20 50.0%

Stationary 20 50.0%
Duration/year

Range 1-24

Mean +SD 9.53+4.99
Family history

Positive 23 57.5%

Negative 17 42.5%

Data were expressed as range, mean +SD and n(%).

Student t-test was used for comparison between quantitative variables of the study groups. Cases and controls.

P value less than 0.05 was considered statistically significant

According to Norwood Hamilton classification system,
five (12.5%) cases were stage I, five (12.5%) cases were
stage ILthree (7.5%) cases were stage III, 14 (35%) cases
were stage III vertex,two (5%) cases were stage Illa,one
(2.5%) case was stage IV, four (10%) cases were stage
Iva,one (2.5%) case was stage V, three (7.5%) cases
were stage Va, one (2.5%) casewas stage VI, one (2.5%)
case was stage VII (Table 3). There were 20 (50%) cases
classified as frontal AGA including stages I, II, III, IIla,
IV, and IVa, and 20 (50%) cases were classified as vertical
AGA, including stages III vertex, V, Va, VI, and VII
(Table 2).

There was a negative correlation (r = £0.282) between

mean serum level of testosterone and duration of AGA in
the studied patients (Table 3). The mean serum level (mean
was 9.46+3.78:55ng/dl and in controls
ng/dl, with Pvalue less than 0.001

was 2.58+1.39
(Table 4, Fig.1).

The mean serum level (mean +SD) of DHT in
cases was 604.30£1093.07:pg/ml and in controls
was 37.87+15455pg/ml, with P value of 0.002
(Table 4).

The mean serum level (mean +SD) of PSA in cases
was 0.46+0.133ng/ml and in controls was 0.43+0.07
““ng/ml, with P value greater than 0.05 (Table 4, Fig.1).

Table 2: Staging of studied cases according to Norwood Hamilton grading system (n=40)

Stages Frontal (n=20)[n (%)] Vertical (n=20)[n (%)] Total (n=40)[n (%)]
I - - 5(12.5)
11 - - 5(12.5)
I - - 3(7.5)
I vertex 14 (70) 14 (70) 14 (35.0)
1Mla - - 2 (5.0)
v - - 1(2.5)
Tva - - 4 (10.0)
\Y 1(5) 1(5) 1(2.5)
Va 3(15) 3 (15) 3(7.5)
VI 1(5) 1(5) 1(2.5)
viI 1(5) 1(5) 1(2.5)
Total 20 (50) 20 (50) 40 (100)

Staging of androgenetic alopecia in studied cases according to Norwood Hamilton grading system was expressed asn(%).
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Table 3: Correlation between mean serum level of testosterone, dihydrotestosterone, and prostate-specific antigen and duration of androgenetic
alopecia of the studied cases.

Duration
Hormones
r P value
T -0.282 0.078(NS)
DHT 0.029 0.861(NS)
PSA 0.105 0.520(NS)

Correlation(r) was used to express the relation between mean serum level of hormones T, DHT, PSA and duration of AGA in studied cases.
DHT, dihydrotestosterone; PSA, prostate-specific antigen; T, testosterone.
P value less than 0.05 was considered statistically significant.

Table 4: Comparison between cases and controls regarding mean serum levels of testosterone, dihydrotestosterone, and prostate-specific

antigen

Hormones Cases (n=40) Controls (n=40) t-test P value
T
Range 2.9-17.7 0.26-5.95 0.001
10.786 HS
Mean+SD 9.46+3.78 2.58+1.39
DHT
Range 30.65-6785.7 11.81-71.74 0.002
3.277 HS
Mean+SD 604.30+£1093.07 37.87+15.45
PSA
Range 0.16-1.06 0-0.5 0.275
1.099 NS
Mean+SD 0.46+0.13 0.43+0.07

Data were expressed as mean+SD and range.

Student t-test was used for comparison between mean serum levels of hormones; T, DHT, and PSA of the study groups. Cases and controls.
DHT, dihydrotestosterone; HS, highly significant; PSA, prostate-specific antigen; T, testosterone.

P value less than 0.05 was considered statistically significant.
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Fig. 1: Comparison between cases and controls regarding mean serum level of testosterone and dihydrotestosterone (n=80).

Table 5: Comparison between cases with frontal androgenetic alopecia and cases with vertical androgenetic alopecia regarding mean serum
level of testosterone, dihydrotestosterone, and prostatic specific antigen

Staging
Frontal Vertical t-test P value

Hormones

Range 4.52-13.38 5.41-13.4 43 0.001

Mean+=SD 7.8942.6 12.36+3.99 ' HS
DHT

Range 68.97-260.44 30.65-6785.7 0.2 0.78

Mean+=SD 567.64+1348.8 672.384279.22 ' NS
PSA

Range 0.41-0.52 0.43-0.46

0.76
Mean+=SD 0.46+0.079 0.45+0.2 0305 NS

-Data were expressed as mean+SD and range.

-Student t-test was used for comparison between mean serum levels of hormones; T, DHT, and PSA in cases with frontal AGA and cases
with vertical AGA.

-AGA, androgenetic alopecia; DHT, dihydrotestosterone; HS, highly significant; PSA, prostate-specific antigen; T, testosterone.

P value less than 0.05 was considered statistically significant.
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Fig. 2: Comparison between cases with frontal androgenetic alopecia and cases with vertical androgenetic alopecia regarding mean serum

level of testosterone.

DISCUSSION

In our study, of 40 patients with AGA, 23(57.5%) cases
had a positive family history of AGA, which supports the
genetic predisposition in AGA. This result was nearly
similar to a study by Devi et al.l'’], who conducted a study
on 27 males clinically diagnosed as having AGA and
reported that 66.7% of the patients had a positive family
history of AGA.

In this study, a negative correlation was found between
mean serum level of testosterone and duration of AGA,
denoting that there is a steady progressive deterioration
of serum T level with age, which is in agreement with a
study by Lapauw et al.!'®, who found a negative correlation
between mean serum level of testosterone and aging in
men regardless having AGA or not.

Our study showed that there was a statistically
significant difference between cases and controls regarding
the mean serum level of testosterone (P<0.001) being

higher in AGA cases. This result was in agreement with
a study by Narad ef al.", and a study by Sanke et al.*”,

In this study, there was a statistically significant
difference between cases and controls regarding the mean
serum level of DHT (P=0.002), being higher in cases than
in controls. This result was in agreement with a study by
Bang et al.?", and a study by Zhang et al.**. However, no
significant difference between cases and controls regarding

the mean serum level of PSA was found.

In this study, there was a statistically significant
difference between vertical AGA group and frontal
AGA group regarding mean serum level of testosterone
(P<0.001), being higher in vertical AGA than in frontal
AGA group, but there was no significant difference
between frontal AGA group and vertical AGA group
regarding mean serum level of DHT or PSA. Such finding
has no clear explanation in the literature, but we think that
it may be because frontal hair follicles are more sensitive to
androgen action, and it starts the process of miniaturization
even at low levels of androgen in comparison with vertical
hair follicles,whichneed higher levels of androgen.

In the present study, no clear connection was found
between serum levels of T, DHT, or PSA and clinical
grades of AGA in patients, denoting that an advanced
case of AGA does not necessarily mean a higher level of
androgens in comparison with early cases of AGA and vice
versa.

However, we believe that the relationship between
AGA and androgens and also the exact effectof androgens
on the etiopathogenesis of AGA need further studies on
larger groups of patients. Moreover,whether AGA in the
male can point to the possibility of having prostate cancer
in the future is a point of debate,which may be clarified
shortly by more deep studies on the possible link between
AGA and prostate cancer.
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CONCLUSION

From this work, we could conclude the following:

(1) Patients with AGA have higher serum levels of
testosterone and DHT than normal healthy participants.

(2) Serum level of androgens plays an important and
crucial role in the development of AGA.

(3) There is a strong association between serum level
of androgens and the staging of AGA whether frontal or

vertical.

(4) Genetic predisposition plays an important role in
the development of AGA.

(5) There is no association between AGA and the risk
of development of prostate cancer.

RECOMMENDATION

The intricate relationship between androgens and AGA
necessitates further studies on larger groups of patients.
This may ultimately help in finding an effective treatment
for AGA that targets reducing androgen levels only on
the level of the scalp without affecting serum levels of
androgens.
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