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Association of Androgenetic Alopecia with Metabolic
Syndrome: A Case—control Study on 100 Patients in a Tertiary
Care Hospital in South India

K. C. Dharam Kumar, Yadalla Hari Kishan Kumar, Vivekananda Neladimmanahally
Department of Dermatology, Rajarajeswari Medical College and Hospital, Bengaluru, Karnataka, India

Background: Androgenetic alopecia (AGA) is the most common cause of hair loss. Although it is a medically benign condition, it can have
a significant psychosocial impact on patients. “Metabolic syndrome” (MetS) is a collection of clinical signs that focus on cardiovascular
and diabetes-related parameters. Despite the high burden of AGA and MetS in India, specific data on the participants are relatively sparse.
Aim of the Study: The aim of is to study the association of AGA with MetS and its parameters. Materials and Methods: A case—control study
was undertaken in a tertiary care hospital from December 2015 to November 2016 with 100 cases and controls in the age group of 2050 years.
Diagnosis of MetS was based on the National Cholesterol Education Program Adult Treatment Panel II1. Independent #-test was used as a test
of significance. Categorical data were assessed using Chi-square test of significance. P <0.05 was considered to be significant. Results: MetS
was seen in 53% of cases and 17% of controls (P = 0.001). The mean serum triglyceride level (P = 0.015, P < 0.05), mean systolic blood
pressure (P = 0.003, P < 0.05), high-density lipoprotein levels in males (P < 0.001), and waist circumference in males (P = 0.022, P < 0.05)
were statistically significant in patients with androgenetic alopecia when compared to healthy controls. Conclusion: A higher prevalence of
MetS was noted in androgenic alopecia. Early screening for MetS is beneficial in patients with androgenic alopecia.
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“Metabolic syndrome” (MetS) is a collection of clinical
signs that focus on cardiovascular and diabetes-related
parameters including increased waist circumference,
elevated triglycerides (TGs), low high-density
lipoprotein-cholesterol (HDL-C), elevated fasting blood
glucose, and blood pressure.

INTRODUCTION

Androgenetic alopecia (AGA) is the most common cause of
hair loss.['? Although it is a medically benign condition, it
can have a significant psychosocial impact on patients. It is a
very common condition encountered in almost all dermatology
outpatient departments across the world.

Despite the increasing burden of AGA!"? and MetS[' in India,

Apopulation-based study in India of 1005 participants showed specific data on the participants are relatively sparse. Very few

58% AGA in males aged 30-50 years.!"

Male pattern baldness is found to be associated with coronary
artery diseasel® hypertension, insulin resistance, abnormal
serum lipid profile,’® obesity,!”? prostate cancer,’® benign prostatic
hyperplasia,” scalp pain, and smoking; high androgen levels can
contribute to the development of atherosclerosis and thrombosis
leading to hypercholesterolemia and hypertension. Metabolic
syndrome (MetS) is a cluster of interrelated risk factors that
increase the risk for atherosclerotic cardiovascular disease.[!”
The risk increases with the number of components of MetS.['!]
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studies are available in medical literature, and there are no exact
data available regarding this association in Indian population.

This study was intended to evaluate the association of AGA
with MetS and to compare with healthy control group.
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MAaTeriALS AND METHODS

One-year long case—control study was conducted on patients
attending as outpatients and inpatients to the Department of
Dermatology of Rajarajeswari Medical College, Mysore road,
Bengaluru. Ethical clearance for the study was taken from
Institutional Ethics Committee. A total of 100 patients with
AGA between 20 and 50 years’ age group and both sexes were
included in the study. The control group included 100 age- and
sex-matched individuals without any history of AGA. A written
informed consent was obtained from all the study patients.

A detailed history was taken, and a thorough systemic and
cutaneous examination was done. Diagnosis of AGA was made
through clinical findings.

Clinical assessment of AGA, the Hamilton-Norwood
classification,"*! a standard classification scheme with good
test—retest reliability, was used in male patients, and for
women, the Ludwig classification (Grade I-1I1) was used.["!

The cases of AGA were further divided into two categories,
normal-to-mild AGA which was considered as severity 1
Hamilton-Norwood Types I-1II and Ludwig classification
Type I and moderate or severe AGA which was considered
as severity 2 Hamilton Norwood Types IV-VII and Ludwig
classification Grade II-II1, respectively, to assess its association
with other potential risk factors.

Diagnosis of MetS was based on the National Cholesterol
Education Program Adult Treatment Panel 111! by the
presence of 3 or more of the following criteria.

Relevant investigations were sent, and reports were recorded.
TG value >150 mg/dl and HDL <40 mg/dl in males and
HDL <50 mg/dl in females were the cutoff points of
dyslipidemia.

Fasting blood sugar (FBS) >110 mg/dl was the cutoff point of
impaired fasting glycemia.

Data were entered into Excel and analyzed using the
Statistical Package for the Social Sciences Statistical
Package for the Social Sciences (SPSS) version 17.00
(SPSS Inc. Chicago, IL). Quantitative data were presented
as mean * standard deviation, median, and range. Qualitative
data were expressed in terms of frequency and percentage.
Independent ¢-test was used as a test of significance.
Categorical data were assessed using Chi-square test of
significance. P < 0.05 was considered to be significant.

ResuLts

In our study, males outnumbered the females. About 64%
of the cases and the controls studied were males and 36%
were females. The male:female ratio in cases and controls
was 1.78:1. A maximum number of cases and controls
belonged to the age group of 20-29 years (43%). The mean
value of the age of the patients studied was 33.560 + 8.533,
and the mean value of the age of onset was 29.750 = 7.736.

Nearly 77% of the cases studied belonged to severity 1
(normal-to-mild AGA) and 23% of the cases studied belonged
to severity 2 (moderate or severe AGA).

The value of systolic blood pressure, TG, HDL levels in males
and waist circumference in males was statistically significant
between cases and controls as shown in Table 1. The prevalence
of MetS in cases (53%) was statistically very highly significant
when compared to the controls (17%) (P < 0.001).

The value of systolic blood pressure, diastolic blood
pressure, and TG levels in severity 2 cases was statistically
significant when compared to severity 1 cases as shown in
Table 2. The prevalence of MetS in severity 2 cases (73.9%)
was statistically significant when compared to severity
1 cases (46.8%) (P =0.022, P <0.05).

Discussion

In our study, 100 cases diagnosed with AGA and 100 controls
without AGA were investigated for other conditions such as
hypertension, hyperlipidemia, fasting blood glucose levels, and
the various grades of AGA according to the Hamilton-Norwood
classification in males and according to Ludwig classification
in females.

Table 1: Meanzstandard deviation and P value of
metabolic syndrome parameters in cases and controls

Parameter Cases Controls P Value

SBP 129.820+11.250  125.060+10.930  0.003, <0.05
DBP 82.650+8.117 80.400+9.488 0.073, >0.05
TGs 169.030498.921  133.900+25.620  0.015, <0.05
HDL-males 40.81+11.225 45.59+7.129 <0.001

HDL-females 46.67+12.476 43.89+6.585 0.04, <0.05
FBS 127.200+67.107  103.900+24.384  0.374,>0.05
WC-males 95.88+10.355 91.86+9.144 0.022, <0.05
WC-females 83.53+9.321 82.56+8.670 0.648,>0.05

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, TG:
Triglycerides, HDL: High-density lipoproteins, FBS: Fasting blood sugar,
WC: Waist circumference

Table 2: Mean=standard deviation and P value of
metabolic syndrome parameters in severity 1 and
severity 2 cases

Parameter Cases P Value
Grade 1 Grade 2

SBP 127.56+9.71 137.39+12.88 <0.001
DBP 80.97+7.82 88.26+6.50 <0.001
TGs 154.10+£85.414 219.00£124.263  0.008, <0.05
HDL-males 41.23+10.761 39.95+12.351 0.672,>0.05
HDL-females 47.29+12.318 36.00+£14.142 0.258,>0.05
FBS 120.66+68.93 149.09+68.93 0.075,>0.05
WC-males 95.42+10.182 96.81+10.893 0.618,>0.05
WC-females 83.09+9.408 91.00+1.414 0.249,>0.05

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, TG:
Triglycerides, HDL: High-density lipoproteins, FBS: Fasting blood sugar,
WC: Waist circumference
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They were subjected to blood investigations for measuring
HDL levels, TG levels, and FBS levels, and anthropometric
measurements were taken from both the cases and controls. In
our study, the age of onset was around 29.750 + 7.736 and the
age group involved was 33.560 + 8.533 which was similar to
the study conducted by Acibucu et al.,''” where the age group
was 36.280 + 7.740.

In our study, the value of systolic blood pressure was statistically
significant between cases and controls. There is presence of
androgen-mediated receptors in the arterial wall endothelium.
Increase in serum androgen levels in AGA cases!'® leads to the
proliferation of smooth muscle cells in vessels"”! and thereby
increasing the tendency to hypertension.?” Androgens decrease
HDL-C levels which were seen in few experimental studies.!
Low values of HDL-C and high values of TGs were associated
with the conversion of atheroma to atherothrombosis. Hence,
investigation of lipid profiles in patients with AGA is important
to reduce this risk.??

In our study, the value of TG in cases was statistically
significant (55%) when compared to the controls. Similar
results were seen in studies conducted by Acibucu et al.,'”
Chakrabarty et al.,”*) and Ola Ahmed Bakry et a/.?* In males,
the value of high-density lipoprotein in cases (48.43%) was
lower and statistically very highly significant when compared
to the controls.

In our study, in males, the value of waist circumference in
cases (45.31%) was statistically significantly higher when
compared to the controls (12.5%) P=0.022, P<0.05. Similar
results were reported by Arias-Santiago et al.,*® Acibucu
et al." and Ola Ahmed Bakry et al.,*l regarding waist
circumference parameter. Other parameters of MetS values
of diastolic blood pressure, FBS levels, and HDL in females
and waist circumference in females were not statistically
significant.

In our study, MS was significantly associated with AGA
cases. The prevalence of MetS in cases (53%) was statistically
very highly significant when compared to the control (17%)
(P < 0.001). Similar results were seen in studies conducted
by Acibucu et al. ' Chakrabarty et al.,”*! Arias-Santiago
et al. > and Ola Ahmed Bakry et al.*¥ In contrast to our
study results reported by Mumcuoglu et al.,*®! there was
no statistically significant difference between the cases and
controls.

To our knowledge, this is the first comparative study among
Indian population to evaluate the association of MetS and its
parameters with respect to severity of AGA.

The value of systolic blood pressure in severity 2 cases (82.60%)
was statistically very highly significant when compared
to severity 1 cases (53.24%), P < 0.001, and the value of
diastolic blood pressure in severity 2 cases (69.56%) was
statistically very highly significant when compared to severity
1 cases (27.27%), P < 0.001. The value of TG levels in
severity 2 cases (65.21%) was statistically highly significant

when compared to the severity 1 cases (51.19%), P = 0.008,
P <0.05. Other parameters of MetS values of FBS levels, HDL
levels in both males and females, and waist circumference in
both males and females were not statistically significant. The
prevalence of MetS in severity 2 cases (73.9%) was statistically
significant when compared to severity 1 cases (46.8%),
P=0.022, P<0.05.

In a similar study conducted by Yi et al.,*”! among men,
the difference between the two groups was not statistically
significant, but the number of cases was more in severity
2 when compared with severity 1 cases. In women, the
difference was statistically significant when severity 2 cases
were compared with that of severity 1.

ConcLusion

A higher prevalence of MetS is seen in androgenic alopecia
cases when compared with that of controls. A significant
association was seen between the severity of AGA and MetS.
This may suggest an association of AGA with MetS, and early
screening for MetS is beneficial in patients with androgenic
alopecia to prevent future unforeseen complications by early
lifestyle modifications.
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