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ABSTRACT

Background: Androgenetic alopecia (AGA) or male pattern baldness (MPB) has been found to be associated with
the risk of coronary artery disease (CAD). The well-known risk factors are family history of CAD, hypertension,
increased body mass index (BMI), central obesity, hyperglycemia, and dyslipidemia. The newer risk factors are
serum lipoprotein-a (SL-a), serum homocysteine (SH), and serum adiponectin (SA). Aim: Identifying individuals
at risk of CAD at an early age might help in preventing CAD and save life. Hence, a comparative study of CAD
risk factors was planned in 100 males of AGA between the age of 25 and 40 years with equal number of age- and
sex-matched controls. Materials and Methods: Patients of AGA grade II or more of Hamilton and Norwood (HN)
Scale and controls were examined clinically and advised blood test. The reports were available for fasting blood
sugar (FBS), serum total serum cholesterol (SC) in 64 cases, 64 controls; lipoproteins (high, low, very low
density, HDL, LDL, VLDL), serum triglycerides (ST) in 63 cases, 63 controls; SL-a in 63 cases, 74 controls;
SH in 56 cases, 74 controls; and SA in 62 cases, 74 controls. Results: In these cases family history (FH) of AGA
and CAD was significantly high. The blood pressure (BP) was also found to be significantly high in the cases.
The difference of mean serum HDL, LDL, VLDL, ST, SH, and SL-a in cases and controls were statistically
significant and with increasing grade of AGA, the risk factors also increased. Conclusion: Patients with AGA
appear to be at an increased risk of developing CAD, therefore, clinical evaluation of cases with AGA of grade I1
and above may be of help in preventing CAD in future.

Key words: Androgenetic alopecia and risk of coronary artery disease, androgenetic alopecia, coronary artery
disease risk factors, male pattern baldness

may not be present in this age but risk factors
would have started developing. If resources are

Androgenetic alopecia (AGA) or male pattern
baldness (MBP), characterized by frontal and
vertex scalp hair loss, commonly affects males
from third decade onwards.['? |t can have a
significant adverse effect on quality of life and its
prevalence in Asian men is probably higher than
often suspected.?4 AGA has been found to be
associated with coronary artery disease (CAD)
and enlargement of prostate.>® The well-known
risk factors of CAD are family history (FH)
of CAD, hypertension, increased body mass
index (BMI), central obesity, hyperglycemia, and
dyslipidemia.""' The newer risk factors are serum
lipoprotein-a (SL-a) serum, homocysteine (SH),
and serum adiponectin (SA).[214]

It was aimed to study above CAD risk factors in
male patients with AGA in the age group of 25 to
40 years and to compare them with controls. This
age group was chosen because usually CAD
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scarce and expensive screening tests for CAD
are not easily available, it may help target a group
of patients or identify individuals in which it may
be possible to apply interventions to reduce the
occurrence of CAD and save life.

Patients were selected from Skin and Venereal
Disease out-patient-department, S. S. Hospital,
Banaras Hindu University, Varanasi, from
January 2009 to June 2010. The study was
done on 100 male patients presenting with AGA
between the age of 25 and 40 years and on
100 age- and sex-matched controls (for other
minor skin problems) after obtaining informed
witnessed consent. This study was assessed
and approved by the ethics committee and review
board of Institute of Medical Sciences, BHU.
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Cases of AGAgrade Il or more of Hamilton and Norwood (HN)"2
scale were included in the study and patients suffering from
CAD, telogen effluvium, cicatricial alopecia, traction alopecia,
and using any medication for alopecia were excluded. Details
of hair loss, treatment taken, past history, FH of AGA, CAD,
and disease of prostate and other chronic illnesses were
noted.

General examination findings of pulse, blood pressure
(BP) (120/80 mmHg, normal; >120-140/>80-90, borderline;
>140/90, hypertension), BMI (weight in kg/height in meters
square, 19-25, normal; 26-30, overweight; >30, obese),
waist (abdominal circumference at umbilicus), and hip
ratio (waist/hip ratio (WHR) >0.9, obese) of patients were
recorded. Systemic examination, including cardiovascular,
was done and grade of AGA was noted on proforma (printed
with 24 scalp figures including vertex and temporal view of
scalp of AGA grade |, Il, lla, lll, 1l vertex, llla, IV, IVa, V, Va,
VI, and VII)."2 Clinical examination of controls was performed
similarly.

The blood samples (5 ml after 12-h fasting) of all cases and
controls were collected in plain vials at the laboratory in the
Department of Basic principles, IMS. Blood could be tested
for fasting blood sugar (FBS), total serum cholesterol (SC) in
64 cases, 64 controls; HDL, LDL, VLDL, serum triglycerides (ST)
in 63 cases, 63 controls; SL-a in 63 cases, 74 controls; SH in
56 cases, 74 controls, and SA in 62 cases and 74 controls.
The values obtained were compared using Student’s
t-test for parametric variables and the Chi-square test for
non-parametric variables. The difference was taken as
significant if probability (P) was < 0.05.

About two third of the patients were in the age group of 25 to
30 years. The mean age of cases was 28.61 years + 3.031 years
and mean age in controls was 28.45 years + 3.109. More
than 40% of both cases and controls were students and the
difference in occupation was not significant.

FH of AGA was found in 64% cases, 41% controls and CAD
in 37% cases and 27% controls, which was significantly
high in the cases (P < 0.002). FH of prostatic disease was
positive in patients and controls.

The AGA was of Il or Il grade in 65% and IV or V in 31% of
patients. The percentage of cases with normal, borderline, or
high BP were 53, 37, and 10 as compared to 84, 15, and 1 of
controls, respectively, which was significantly high in cases
(P <0.0001).

The difference in mean in cases and controls of BMI
(23.108 £1.589 and 22.597 +1.599, P=0.89), WHR (0.843+ 0.091
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and 0.836 + 0.109, P = 0.12), FBS (102.9 mg/dl + 0.21 and
103.87 + 11.700, P = 0.125), SC (172.11 mg/dl + 14.644
and 163.61 + 11.619, P = 0.267), and SA (8.48 + 2.44 and
12.50 + 1.682, P = 0.134) were statistically insignificant.

The differences of mean in cases and controls of serum
HDL (P < 0.002), LDL (P < 0.0001), VLDL (P < 0.0002), ST
(P < 0.0001, Table 1), SH (P < 0.00001, Table 2), and SL-a
(P <0.00001, Table 3) were statistically significant. It was also
observed that all the significant risk factors i.e., serum LDL,
VLDL, ST, SL-a, and SH increased with increasing grade of
AGA [Table 4, Figures 1 and 2].

Table 1: HDL, LDL, VLDL, and ST level of 63 cases
and 63 controls

Cases no. (%) Controls no. (%)

HDL (mg/dl)
31-40 6(9) 0(0)
41-50 22 (35) 5(8)
51-60 30 (48) 40 (63)
>60 5(8) 18 (29)
Mean+SD 50.17+£6.586 57.27+4.157
LDL (mg/dI)
41-60 17 (27) 29 (46)
61-80 28 (45) 29 (46)
81-100 16 (25) 5(8)
>100 2(3) 0(0)
Mean+SD 70.38+16.344 61.31+£8.303
VLDL (mg/dl)
20-Nov 15 (24) 22 (35)
21-30 8 (13) 32 (51)
31-40 25 (39) 6(9)
41-50 12 (19) 2(3)
51-60 3(5) 1(2)
Mean+SD 33.29+11.726 23.26+5.118
ST (mg/dl)
61-100 16 (25) 21 (33)
101-140 5(8) 30 (48)
141-180 13 (21) 11 (17)
181-220 19 (30) 1(2)
>220 10 (16) 0(0)
MeanzSD 166.79+57.947 116.56+24.705
Table 2: SH level of 56 patients and 74 controls
SH (pmol/ml) No. of cases (%) . of controls (%)
6-10 0(0) 30 (41)
11-15 5(9) 44 (51)
16-20 20 (36) 0
21-25 24 (42) 0
25-30 7 (13) 0
MeanzSD 20.67+4.195 10.08+1.893
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Table 3: Sl-a level of 63 cases and 74 controls
SL-a (mg/dl)

No. of cases (%) No. of controls (%)

11-20 11 (17) 46 (62)
21-30 31 (49) 28 (38)
31-40 21 (33) 0(0)
Mean£SD 27.37£6.117 19.51£4.001

Table 4: Relation of significant risk factors with
grade of AGA

Grade MeantSD

N

54.00+9.899
51.65+6.305
50.17£7.910
50.20+5.453
47.74+6.740
69.60+19.329
66.23+13.554
71.37£16.853
75.00+9.899
85.00+17.877
26.80+12.951
32.85+11.952
35.79+11.477
34.00+4.050
45.50+12.021
132.80+57.061
163.96+60.226
180.05+57.498
172.67£19.325
230.00£59.397
17.11£3.551
21.84+3.837
22.36+3.875
18.40+3.209
16.00+1.414
22.11£6.412
27.00+4.243
28.25£5.552
28.16+6.562
29.17£1.835

HDL (mg/dI)

LDL (mg/dl)

VLDL (mg/dI)

ST (mg/dI)

SH (pmol/ml)

SL-a (mg/dl)
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AGA is said to progress in an orderly pattern with wide
variation in individual patterns. Its clinical features have
been described as recession of the frontal hair line leading
to balding of the scalp vertex. The hair loss progresses up
till only a rim of normal hair growth at the sides and back
of the scalp remains. Gradual transition also occurs from
large thick-pigmented terminal hairs to thinner, shorter,
indeterminate hairs, and finally to non-pigmented vellus
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Figure 1: Male 35 year, AGA grade V, FH of CAD, BP borderline, low
HDL, high TG and SH; so predisposed to CAD

Figure 2: Male 36 year, AGA grade VI, low HDL, high LDL, VLDL, LP-a
and SH and low SA; so at risk of CAD

hairs in the involved areas when eventually hairs disappear
completely. When hair loss is diffuse over the crown and
frontal scalp with retention of the frontal hair line, it may
resemble female pattern hair loss.['™ The HN classification
is a method of clinically categorizing AGA.['2]

CAD is described as narrowing of coronary arteries supplying
blood and oxygen to the heart which can slow down or stop
due to plaque buildup of fatty material called atherosclerosis
leading to chest pain, stable angina, shortness of breath, other
symptoms, and heart attack.!'®

In this study, FH of both AGA and CAD was significantly
high. The results were similar in previous studies.® There is
higher frequency of balding in the fathers of bald men than
in the fathers of non-bald men.l'" It is said that baldness has
evolved in males through sexual selection as an enhanced
signal of aging and social maturity. A variety of genetic and
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environmental factors are said to play a role in causing AGA.
Androgen receptor gene which is X-linked recessive has
been mentioned to be the cardinal prerequisite for balding
but other genes are also involved. Genetic sensitivity of hair
follicles to dihydrotestosterone (DHT) causes them to shrink
when exposed to it.l'8! 5-alphareductase is responsible for
converting free testosterone (a major circulating androgen in
men) into DHT.!"® Hair growth inhibitory factor-@, released from
androgen-stimulated fibroblasts of the follicular dermal papilla
may cause hair growth inhibition and hair follicle miniaturization,
short lifespan, thereby preventing normal hair production.['9

BP was significantly high in cases as compared to controls. High
BP is known to accelerate atherosclerosis.? The differences
in BMI and WHR, in cases and controls, were found to be
statistically insignificant. This might be attributed to the relatively
young age of cases, because the prevalence of obesity is
strongly related to age and those between 25 and 34 years have
the second lowest rate of obesity in adults.® Increased hip
circumference is associated with increased hip subcutaneous
fat, gluteal muscle, and total leg muscle mass. Leg muscle
mass may represent an indirect measure of physical activity,
which is inversely related to cardio-metabolic risk.?%

There was a statistically significant difference in LDL, HDL,
VLDL, and TG of cases and controls which have also been
reported previously.?" Elevated levels of LDL are thought
to be a key determinant of CAD risk and that level of HDL
is inversely related to risk. The protective effect of HDL is
at least as strong as the atherogenic effect of LDL and is
independent of lipids and other risk factors. Every change
of 10 mg/dl in the HDL is associated with a 50% change in
risk. At any level of SC, the risk varies widely depending on
the LDL/HDL ratio. In SC, normally LDL (“bad”) cholesterol
should be as low as possible, and HDL (“‘good”) cholesterol
should be as high as possible.!""!

A significant elevation in SL-a was found in cases as compared
to controls which has also been reported earlier.?" Increased
level of SL-a is said to be associated with endothelial
dysfunction and heart disease as it has a structure similar to
LDL but is attached to a glycoprotein called apolipoprotein-a.
It has sticky adhesive nature and can easily attach to LDL,
calcium, and other components in an atherosclerotic plaque
on the blood vessel wall. Due to its similarity with plasminogen,
it competes for binding with fibrin inhibiting its breakdown and
may promote blood clot formation. It also activates immune
cells including monocytes and macrophages which help in
inducing inflammation. These effects may help in inducing
plaque formation and promote clot formation after the plaque
is ruptured.i™

There was significant elevation of SH in cases. Homocysteine
is a sulfur-containing amino acid derived from the metabolism
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of dietary methionine.['? Its concentrations are determined by
genetic and nutritional factors. There is an inverse relationship
between SH and vascular endothelial function. Diet-related
increments in SH may contribute to the development and
progress of atherosclerosis and thereby CAD. An acute
increase in SH is associated with rapid onset vascular
endothelial dysfunction which is an early manifestation of
atherosclerosis and this effect may be mediated by an increase
in oxidation stress.[?

SA level was not significantly reduced in cases as compared
to controls. SA is a 244-amino acid protein that, despite being
derived solely from adipose tissue, is paradoxically reduced
in obesity. It is the most abundant adipocytokine of adipose
tissue cells and has recently been found to be decreased in
CAD.? 1t was also observed that all the significant risk factors
i.e.low HDL, high LDL, VLDL, TG, SL-a, and SH increased with
increasing grade of AGA [Table 4, Figures 1 and 2].

Patients with AGA might be at an increased risk of CAD
which increases with increasing grade of AGA. Thus, clinical
evaluation of cases of AGA for risk factors of CAD can help in
preventing a dreaded disease.
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