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Early-onset Male Androgenetic Alopecia and Metabolic
Syndrome: Are They Associated?
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ABSTRACT

Aims and objectives: To study the pattern of early-onset male
androgenetic alopecia (AGA) and its association with metabolic
syndrome (MetS).

Study design: A case—control study was conducted in the tertiary
care center, Department of Dermatology, from year 2012 to 2014.

Materials and methods: A total number of 100 patients, 50 male
patients with early-onset AGA cases and 50 age-matched
controls, were enrolled. The Norwood—Hamilton classification
was used to assess the grade of AGA. Metabolic syndrome
was defined according to the National Cholesterol Education
Program Adult Treatment Panel |1l criteria. Blood pressure, blood
glucose, and lipid parameters along with waist circumference
were assessed in all the study participants. Statistical analysis
was done by using descriptive and inferential statistics using
chi-square test and Z test for difference between two means.
The statistical software used in the analysis was Statistical
Package for the Social Sciences 17.0 and Graph Pad Prism
5.0, and the results with (p<0.05) were considered significant.

Results: Most common grades of early-onset male AGA were
38% with grade 1V, 26% with grade lllv (vertex), and 16% with
grade lll. 50% of the case group with early-onset male AGA and
10% of control group patients had MetS (p<0.05). As compared
with controls, patients with early-onset AGA had a statistically
significant mean value for fasting blood sugar level (p-value
0.001), triglyceride level (p-value 0.013), waist circumference
(p-value 0.004), systolic blood pressure (p-value 0.006), and
diastolic blood pressure (p-value 0.010) respectively. There was
no significant association between early-onset male AGA and
serum levels of HDL, LDL, VLDL, and cholesterol (p>0.05).

Conclusion: ltis inferred from this study that the most common
grade of early-onset male AGA was grades IV and Il vertex.
There also was association of early-onset male AGA with MetS.
More prospective studies are required with a large sample
size to justify the association between early-onset male AGA
and MetS.
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INTRODUCTION

Hair is an important part of self-expression as it is
a symbol of attitude, culture, and religion. Alopecia
induced by androgens in genetically predisposed indi-
viduals is termed as androgenetic alopecia (AGA).! The
onset of male androgenetic alopecia before 35 years of age
is considered as early-onset AGA.? Androgenetic alopecia
is caused by greater peripheral sensitivity to androgens.
The free testosterone is converted into dihydrotestos-
terone (DHT) by 5alpha-reductase, and this leads to
follicular miniaturization.! Similarly, 5alpha-reductase
has been detected in blood vessels and the heart, as
they have DHT receptors, which are involved in smooth
muscle proliferation in blood vessels, a key phenom-
enon in arteriosclerosis, together with lipid deposition.
Consistent with this possibility, Klemp et al® reported
that reduced blood flow in the scalp could be associated
with early-onset AGA. Metabolic syndrome (MetS) is a
clustering of risk factors, which are of metabolic origin
and are accompanied by increased risk of cardiovascular
disease and type-2 diabetes mellitus. Recently, studies
have shown associations between early-onset AGA
and MetS. Thus, an understanding of the relationship
between early-onset male AGA and MetS may be helpful
in preventing severe systemic diseases.

MATERIALS AND METHODS

This study was conducted in the tertiary care centre,
Department of Dermatology, Venereology and Leprosy,
from year 2012 to 2014. A written informed consent was
taken from all the cases and controls of the study. An
ethical clearance was given by the committee.

Inclusion criterion for the total number of 100 patients
(50 cases and 50 controls) between the age of 18 to 35 years
were included. Also, inclusion criteria for cases included
patients with early-onset AGA (with grade>3 AGA
according to Norwood-Hamilton*” grading), and 50 age-
matched controls without AGA were included. Exclusion
criteria for both cases and controls were known cases
of diabetes mellitus, hypertension, congenital adrenal
hyperplasia, familial genetic syndrome, i.e., familial
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Table 1: Distribution of patients according to grade with early-onset AGA in the case group

Grade of Androgenetic alopecia

Age Group (yrs) Grade Ill Grade lllv  Grade llla Grade IV Grade IVa Grade V. Grade Va Grade VI Grade VIl Total
18-23 8 (16%) 5 (10%) 0 (0%) 9(18%) 0 (0%) 1(2%) 0(0%) 0 (0%) 0 (0%) 23 (46%)
24-29 0(0%) 8 (16%) 0 (0%) 8 (16%) 1 (2%) 4 (8%) 0(0%) 0 (0%) 0 (0%) 21 (42%)
30-35 0(0%) 0(0%) 0 (0%) 2 (4%) 0 (0%) 1(2%) 0(0%) 1(2%) 2 (4%) 6 (12%)
Total 8 (16%) 13 (26%) 0 (0%) 19 (38%) 1 (2%) 6 (12%) 0 (0%) 1(2%) 2 (4%) 50 (50%)

hypertriglyceridemia, thyroid disease, Cushing’s disease,
nephrotic syndrome, who were receiving androgen,
antiandrogens, slimming or insulin-sensitizing drugs, or
insulin treatment; had used glucocorticoid agents during
the previous 6 months; and were experiencing changes
related to their bodies.

Detailed history of the patient regarding duration of
hair fall, smoking, alcohol intake, and family history of
AGA was recorded.

Waist circumference was measured at the midpoint
between the lower margin of the last palpable rib and the
top of the iliac crest, using a stretch-resistant tape that
provides a constant 100 g tension. The resting blood pres-
sure was recorded in the right arm in the supine position
by a mercury sphygmomanometer with the standard
size cuff, after a resting period of 3 minutes. A second
reading was taken after 10 minutes, and the mean of the
two readings was considered.

The samples for the fasting blood sugar and lipid profile
were taken early in the morning after a fasting period of
10 to 12 hours. Lipid profile (total cholesterol, HDL, triglyc-
erides) was estimated by using the GOD-POD method by
Randox kit. LDL was calculated using Friedewald formula.®

The Norwood-Hamilton classification was used to
assess the grade of AGA.** Metabolic syndrome was
defined according to the National Cholesterol Education
Program (NCEP) Adult Treatment Panel III (ATP III)
criteria.”®
e  Waist circumference>102 cm in males,

o Triglyceride value>150 mg/dL,
e HDL-C<40 mg/dL in males,

e FBS>110 mg/dL,

e BP>130/85 mm Hg.

The data were analyzed by statistical analysis using
descriptive and inferential statistics chi-square test and
Z test for difference between two means.

The statistical software used in the analysis was
Statistical Package for the Social Sciences 17.0 and Graph
Pad Prism 5.0 and the results with (p <0.05) were consid-
ered significant.

RESULTS

A total number of 100 patients, 50 male patients with
early-onset AGA cases and 50 age-matched controls,

Table 2: Presence of MetS in patients of case
and control groups

Metabolic Control

syndrome Case group group y2-value p-value
Present 25 (50%) 5 (10%) 19.04 <0.0001 S
Absent 25 (50%) 45 (90%)

Total 50 (100%) 50 (100%)

S: Significant

were studied. The mean age in the case group with early-
onset AGA was 24.04+4.06 and the control group was
23.94+4.69. 66% patients of the case and 40% patients of
the control group had statistically significant positive
history of smoking (p <0.05). A total 64% of patients in the
case group and 34% in the control group had significant
positive family history for AGA (p <0.05). As shown in
Table 1, most common grades of early-onset male AGA
was 38% with grade IV, 26% with grade III (vertex), and
16% with grade III. In the age group 18 to 23 years, the
most common grades of early-onset male AGA were
grade IV (18%) and grade I1I (16%); in the age group of 24
to 29 years, grade IV (16%) and IIlv (16%); and in the 30
to 35 years’ age group, grade IV (4%) and VII (4%). There
was positive association between the severity of AGA
grade and increasing age. In Table 2, 25 (50%) patients
with early-onset male AGA of the case group and 5 (10%)
patients of the control group had MetS, whereas MetS
was absent in 25 (50%) patients in the case group and
45 (90%) patients in the control group. This difference
was significant (p <0.05).

According to Table 3, the mean levels of FBS were
106 +26.76 in the case group and 92.42+10.38 in the control
group and the difference between means was statistically
significant (p=0.001). The mean levels for triglyceride
were 135.06 +£37.11 in the case group and 118.06 +29.96
in the control group and the difference between means
was statistically significant (p=0.013). The mean value
for waist circumference was 95.68 +9.82 in the case group
and 90.01+9.03 in the control group and the difference
between means was statistically significant (p=0.004).
The mean value for SBP was 125.64 +9.40 in the case group
and 121.12+6.39 in the control group and the difference
between means was statistically significant (p=0.006).
The mean value for DBP was 83.72 +4.44 in the case group
and 81.48+4.03 in the control group and the difference
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Table 3: Components of MetS according to ATP Ill criteria in case and control groups

Group N Mean Std. deviation p-value

FBS (mg/dL) Case 50 106.00 26.76 0.001 S, p<0.05
Control 50 92.42 10.38

HDL (mg/dL) Case 50 37.16 5.91 0.113 NS, p>0.05
Control 50 38.78 4.02

Triglycerides (mg/dL) Case 50 135.06 37.11 0.013 S, p<0.05
Control 50 118.06 29.96

Waist circumference (102 cm) Case 50 95.68 9.82 0.004 S, p<0.05
Control 50 90.1 9.03

Systolic blood pressure (mm/Hg) Case 50 125.64 9.40 0.006 S, p<0.05
Control 50 121.12 6.39

Diastolic blood pressure (mm/Hg) Case 50 83.72 4.44 0.010 S, p<0.05
Control 50 81.48 4.03

S: Significant; NS: Nonsignificant

between means was statistically significant (p=0.010). The
mean value for HDL-C was 3716 +5.91 in the case group
and 38.78 +4.02 in the control group and the difference
between means was statistically non-significant (p=0.113).

There was no significant association between early-
onset male AGA and serum levels of LDL, VLDL, and
cholesterol (p>0.05).

DISCUSSION

According to this study, results explain that there is less
severe grade of AGA in Indian male population than
in other Asian populations. Asian men with AGA have
different characteristics from those of men of European
descent. Thus, variations in grade of AGA might be
due to different race and ethnicity. There was signifi-
cant association between the early onset of AGA with
MetS, family history, and smoking. This finding was
supported by Su and Chen’ and Mosley & Gibbs'", who
observed positive association between smoking and
AGA. The mechanisms by which smoking causes hair
loss may be multifactorial. Smoking is deleterious to the
microvasculature of the dermal hair papilla and smoke
genotoxicants may damage the DNA of the hair follicle,
which leads to an imbalance in the follicular protease or
antiprotease system. Smoking-induced oxidative stress
may lead to the release of proinflammatory cytokines
that in turn results in follicular microinflammation and
fibrosis. Smoking may yield a relative hypoestrogenic
state by inducing increased hydroxylation of estradiol
and inhibition of aromatase, which may contribute to an
increase in androgen-dependent hair thinning.

Family history plays an important role in the develop-
ment of alopecia, just as it does in cardiovascular disease.
It was explained that the frequency of AGA in fathers of
men with AGA is higher than in fathers of men without
AGA. Androgen receptor gene, which is X-linked reces-
sive, has been mentioned to be the cardinal prerequisite

for balding, but other genes are also involved. Genetic
sensitivity of hair follicles to DHT causes them to shrink
when exposed to it. Hair growth inhibitory factor —beta,
released from androgen-stimulated fibroblasts of the
follicular dermal papilla — may cause hair growth inhi-
bition, hair follicle miniaturization, and short lifespan,
thereby preventing normal hair production. It has been
reported that 5alpha-reductase exists in the blood vessels
and the heart."

Several previous studies have investigated the asso-
ciation between factors related to MetS and AGA.
However, the results showed much controversy. An
association between early-onset AGA and serious car-
diovascular incidents, such as, myocardial infarcts and
fatal ischemic heart disease, has been documented;
however, the underlying mechanism of this association
is still not understood. Patients with AGA undergo an
abdominal redistribution of fat, which is considered an
important cardiovascular risk factor and a key element
for MetS. According to Arias-Santiago et al,'* people
who meet ATP-III criteria are 2.59 to 3.5 times more
likely to have a cardiovascular event during the next
10 years. Furthermore, the authors of those studies state
that the ATP-III criteria correlate better with cardiovas-
cular disease than other criteria used to define the MetS.
Abdominal fat tissue is associated with serious metabolic
disorders, such as, insulin resistance, hypertension,
increased triglycerides, glucose intolerance, and diabe-
tes mellitus. High serum androgen levels in AGA cases
contribute to the proliferation of smooth muscle cells
in vessels and increase the tendency to hypertension.
Genetic sensitivity of hair follicles to DHT causes them
to shrink when exposed to it. 5alpha-reductase is respon-
sible for converting free testosterone (a major circulating
androgen in men) into DHT. Hair growth inhibitory
factor-beta, released from androgen-stimulated broblasts
of the follicular dermal papilla — may cause hair growth
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Fig. 3: Grade Ill AGA

inhibition, hair follicle miniaturization, and short lifes-
pan, thereby preventing normal hair production.”®

In this study, the most common grades of AGA were
grades III and IV with presence of MetS 20 and 48%
respectively (Figs 1 and 2). According to Lesko et al,'*
men with severe vertex baldness, hypertension, and
high cholesterol levels had an even higher risk of MI
before age of 60 years. This was supported by Paik et al,'
Gonzélez-Gonzalez et al,'® and Schnohr,"”” who reported
an increased risk of myocardial infarction accompanied
by vertex baldness. The presence of androgen receptors
in the arterial wall endothelium was shown to exist,
but the direct effects of the androgens on vascular
endothelium or functions remained unclear. Androgens
were proved to decrease HDL-C levels in experimental
studies. High values of TGs and low values of HDL-C
were associated with the transition from atheroma to
atherothrombosis.'® Therefore, investigation and control
of lipid profiles in patients with AGA may be important
to reduce this risk (Fig. 3). The inconsistency in the litera-
ture with the above study may be partially attributed to

Fig. 2: Grade IV AGA

the different target populations studied and to the failure
to control other confounding factors, such as, family
history and smoking status. There may be a few varia-
tions in outcomes of this study with the other studies
discussed above due to the following: (1) Different
study design: Cross-sectional vs case control studies,
(2) the definition of groups also varied in some studies,
(3) Age: Early onset vs late onset baldness, and (4) dif-
ferent sample sizes.

The association between early-onset AGA and MetS
can be explained by different mechanisms that are not
exclusive but complementary. According to the above
findings, screening for components of MetS by the der-
matologist in patients with early-onset male AGA could
prove useful for detection of at-risk individuals and for
initiation of preventive therapy before cardiovascular
disease develops.
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