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Abstract Background and aim of the study: Many reports linked Androgenetic Alopecia(AGA) and ischemicheart
disease. We aimed in this study to predict the relation between early androgenic alopecia and ischemic heart disease. Subject
and method: This study was conducted on (100) male aged (20-30 years), suffering from early AGA> grade 2 (1) with no
history of cardiac disease versus 100 apparently healthy age matched male as a control group with no history of cardiac
disecase. Measurement of blood Pressure, lipid profile, Resting high-quality 12 lead Electrocardiograms (ECG),
Echo-cardiography were done. Results: No significant differences between patients and control group regarding age. The
BMI and waist circumference of patient group were significantly higher compared with control. As regard family history:
There were significant higher difference regarding positive family history of AGA and C.V.D in cases compared to control.
Statistically significant higher level in systolic blood pressure(SBP), cholesterol and triglycerides (TG) in AGA group
compared to control group, while no statistically significant differences in diastolic blood pressure(DBP), high and low
density lipoprotein level ((HDL) (LDL))in AGA group. ECG found abnormal finding in 4 AGA patient which was
statistically significant. The cases with positive ECG finding undergo ECHO two (2) of them have normal ECHO and the
other two (2) cases had mitral valve prolapse, which is considered normal finding in 2-3% of population. As regard family
history of AGA; there were statistically significant higher levels of SBP and LDL in 74 cases compared with 26 cases with no
family history of AGA. While, there were no statistically significant difference in DBP, TG, TC, HDL and ECG between both
groups. As regard risk factors, only SBP and TG were significantly higher according to severity of alopecia but, there were no
statistically significant difference regarding DBP, cholesterol, HDL and LDL, as well as ECG findings with increase severity.
Smokers had significantly more severe alopecia, SBP, TG, LDL and ECG than non-smoker in patients group. There was
significant increase in SBP, TG and HDL in smoker when compared with non-smoker in control group. Conclusions and
Recommendations: AGA could predict ischemic heart disease, all AGA patients should be screened for coronary artery
disease.
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progressing to partial or complete baldness [3].

Alopecia has been associated with an increased risk of
coronary heart disease as well as hyperinsulinaemia, insulin
resistance, metabolic syndrome, dyslipidaemia, and
hypertension [4].

The reason for the association between baldness and CHD
is unclear. It has been suggested that classical coronary risk
factors e.g. (age, hypertension, dyslipidemia and smoking

(2] .. . L might influence both conditions, so that baldness is a marker
Hair is lost in a well-defined pattern, beginning above both ey o 0 0o 5]

tehmples. .O.V?Mt,}m}f ’ th% halrl hILe, rece;iles to forrfn a Chronic inflammation, which is more prevalent in patients
characteristic shape. Hair also thins at the crown, often v ;) androgenetic alopecia has been shown to play a key role
in the presence of insulin resistance, endothelial dysfunction

1. Introduction

Androgenetic alopecia (AGA) is a common hair loss
disease with genetic predisposition among men and women,
and it may commence at any age after puberty. It may
significantly affect a variety of psychological and social
aspects of one's life and the individual's overall quality of life
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and cardiovascular disease [6].
Additionally, androgen involved in the pathogenesis of
androgenetic alopecia bind to vascular receptors and favor
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the increase in blood pressure and hyperaldosteronism,
which is an underlying condition in most cases of
hypertension that plays a direct role in the development of
androgenic alopecia [7].

Aim of this study: was to detect the association between
early androgenic alopecia and ischemic heart disease.

2. Patients and Methods

Patients: This study was conducted on (100) malepatients
aged (20-30ys), selected from dermatology outpatient clinics
of AL- Zahraa University Hospital between October 2013 to
May 2014 suffering from early androgenic alopecia > grade
2 (1) with no history of cardiac disease. One hundred
apparently healthy male in the same age group of the patients
were taken as a control group, no history of cardiac disease.
We excluded patients with Thyroid disease, Cushing's
disease, liver disease, renal failure, malignancies and
autoimmune diseases or patients under (Androgen or anti
androgen therapyorhypocholesterolmics, antihypertensive or
diuretics drugs, Insulin-sensitizing drugs or insulin treatment
and Glucocorticoid treatment) within the previous six
months.

Methods: Full History taking including family history of
AGA and smoking habit, full medical Examination,
including ("BMI") and blood pressure measurement,

dermatological Examination for diagnosis of androgenetic
alopecia (AGA). Measurement of serumlevel of (TC),
Triglyceride (TG), (HDL-C), (LDL-C), 12 leads ECGAloca,
Japan and Echocardiography (Philps clear view 550, Phlips
company USA).

3. Statistical Analysis

The data collected were tabulated and analyzed by SPSS
(statistical package for social science) version 19.0 on IBM
compatible computer.

i. Descriptive statistics: Mean+ standard deviation (SD)
and range for numerical data and frequency and
percentage of non-numerical data.

ii. Analytical statistics: Student t-test: it was used to
assess the statistical significance of the difference
between two study group means, Chi-Square test: it
was used to examine the relationship between two
qualitative variables, Correlation analysis: was used
to asses strength of association between two
quantitative variables. ANOVA test: was used to
assess the statistical significance of the difference
between more than two study group means and setting
of P-value P >0.05: non-significant. And P <0.05:
significant.

Table (1). Demographic data of the studied groups

Groups Cases Controls Significant P
Items (N=100) (N=100) Test Value
Age (years)
e Range 20-30 21-30 £0.12 0.642
e Mean+ SD 26.28+2.753 25.74+2.398 NS
5 24-30 23-32
BMI (kg/m’) 26.18+1218 24.76+1.036
o Normal 2@%) 36036%) 27152 0.031
o Overweight S
« Obese 92(92%) 64(64%)
4 (4%) 0(0%)
WC (cm)
* Range 93-107 91-105 5312 0.034
e Mean = SD 100. 4+3.137 96.06+3.256 S
Smoking
o Smoker (%) 69(69%) 64(64%) X20.561 0.454
o Non Smoker (%) 31 (31%) 36(36%) NS
AGA Family History
o Positive 74 (74%) 37(37%) 5 0.000
. X:27.715
o Negative 26 (26%) 63(53%) HS
CVD Family History
o Positive 28(28%) 10(10%) ) 0.001
‘ X" 10.526
o Negative 72(72%) 90 (90%) S
AGA Duration
e Range 2-100 | e s
e Mean+ SD 7.12+2.88

AGA: Androgenetic alopecia. N: number. SD: standard deviation. BMI: body mass index. WC: waist circumference. CVD:
cardiovascular diseases. t: t-test. X’: Chi-square test. S: significant. NS: non-significant. Kg/m’: kilogram per square meter.

cm: centimeter.
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4. Results

Table (1): No significant differences between patients and control group regarding age. The BMI and waist circumference
of patient group were significantly higher compared with control. As regard family history: There were significant higher

Early Androgenetic Alopecia as a Predictor of Ischemic Heart Disease

difference regarding positive family history of AGA and C.V.D in cases compared to control.

Table (2). Comparison between patients and control group regarding risk factors
Cases Control Significant test P value

Systolic BP

range 110-160 90-135 2827 0.008
mean+SD 124.4+13.95 117£12.02 ' S

Diastolic BP

Range 60-110 60-90 1222 0.225
Mean +SD 81.4+11.19 79 £8.10 ' NS
Cholesterol

Range 145-237.5 100-205 2501 0.014
Mean +SD 189.54+20.20 179.28+24.72 ) S

Triglycerides(mg/dl)

Range 90-209 70-180 3.002 0.003
Mean +SD 146.76 +37.85 125.20+33.47 ’ S

HDL

Range 18-64 20-66 0.670 0.504
Mean +SD 38.82+13.03 40.48+11.57 ' NS

LDL

Range 65-207 39-167 1.895 0.060
Mean £SD 124+29.71 116.78+24.04 ’ NS

There was significantly higher level in SBP, TC and TG in AGA group compared to control group (P<.05). While, there

was no statistically significant differences in DBP, HDL and LDL in AGA group (P>.05).
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Figure (1). Blood pressure and Lipid profile presentation in both study groups
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Table (3). ECG Finding in cases and control group

ECG Cases Control Chi P value
square
Normal 96(96%) 100(100%)
0.043
Abnormal 4 (4%) 0(0%) 4.082 S

ECG show abnormal finding in 4 AGA patient which was statistically significant high (P<.05).

Table (4). Echo finding for ECG positive cases

Echo Cases Control Chi square P value
Normal 2 (2%) 0 (0%)
0.163
Abnormal 2 (2%) 0 (0%) 5.128 NS
M prolapsed 2 (2%) 0 (0%)

The cases with positive ECG finding undergo ECHO two (2) have normal ECHO and the other two (2)cases had mitral
valve prolapse, which is considered normal finding in 2-3% of population(P>.05).

Table (5). COMparison in patient group with or without positive family history for AGA for risk factors

C POSITIVE FH C NEGATIVE FH
ases ases SIGNIFICANT T P VALUE
N="74 N=26 TEST
0.322
BMI 26.11+1.04 26.38+1.63 T =0.996 NS
0.009
SBP 127.67+14.90 118.77+10.17 T=4.818 S
0.461
DBP 81.89+12.35 80.00£6.93 T=7.40 NS
0.479
TG 151.31+34.66 145.16+39.01 T=0.710 NS
0.126
Cholesterol 194.77+24.74 187.70+18.19 T=1.545 NS
0.166
HDL 35.77+11.69 39.89+13.37 T=1.395 NS
0.004
LDL 138.08+£29.66 119.05+28.08 T=2.929 S
0.164
ECG 3 (10%) 1(3.3%) X2=3.621 NS
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Figure (2). Comparison of risk factor regarding family history in AGA group
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Table (5): showed the family history of AGA group: there were significantly higher level of SBP and LDL in 74 positive
cases when compared with 26 cases with no history of AGA. While, there were no statistically significant difference in DBP,
TG, TC, HDL and ECG.

Table (6). Comparison between different degrees of AGA of patient group regarding risk factors

Grading ANOVA
Cases Mild Moderate Sever
F P-value
N=20 N=50 N=130
0.020
SBP 117.33£10.33 122+12.29 129.6+£14.85 4.276 S
0.107
DBP 76.67 £10.46 81+ 11 84.4+11.21 2.345 NS
0.368
Ch 185.6+20.73 185.2+22.12 193.64+19.3 1.021 NS
0.044
TG 140.4+39.86 143.4+40.67 151.92+15 0.468 S
0.577
HDL 40.93 £11.21 39+15.31 35.48+13.44 0.556 NS
0.168
LDL 130435.57 116.50+32.43 134.2+23.19 1.854 NS
0.958
ECG 0 (0%) 1 (1%) 3 (3%) X’=0.87 NS

Table (6): As regard risk factors, Only SBP and TG had significantly higher according to severity of alopecia but there
were no significant difference for the DBP, cholesterol, HDL and LDL, as well ECG studies with increase severity.
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Figure (3). Comparison of risk factors regarding AGA grading in AGA group

Table (7). Effect of smoking on severity of AGA

Smoking
Negative (%) Positive (%)
N=22 N=78
Mild 12 (54.5%) 18 (23%)
AGA Grading Moderate 3 (13.7%) 17 (22%)
Sever 7 (31.8%) 43 (55%)
Chi square 8.1
P value 0'217

Table (7): Smoker had higher value than non smoker regarding severity of alopecia (p <0.05).
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Table (8). Comparison of risk factor as regard smoking in both studied groups
Case Control
Significant Significant
Smokers Non Smokers test P value Smokers Non Smokers test P value
N=78 N=22 N=64 N=36
0.004 0.002
SBP 129.05 +15.27 121.03 £ 11.95 2.943 S 113.12+12.78 120.58+10.13 3.243 S
0.142 0.093
DBP 83.33+10.54 80.00 + 11.54 1.479 NS 80.42+7.97 77.69+8.07 1.696 NS
0.006 0.008
TG 158.81+ 38.52 138.03+27.56 2.801 S 131.78+ 34.65 113.50+ 28.05 2.704 S
0.332 0.069
Ch 191.85+21.65 187.86 +13.75 0.976 NS 182.09+ 13.98 174.28 £28.47 1.841 NS
0.765 0.045
HDL 35.14+13.24 43.90+12.96 0.300 NS 37.05+11.45 42.11 £11.37 2.033 S
0.001 0.060
LDL 124.95 +27.00 122.76+38.02 3.506 S 109.00 £ 21.66 106.07+26.90 1.902 NS
) 0.043
ECG 4 (4%) 0 (0%) X°=4.082 S 0(0%) 000%) | ...

Table (8): As regard to smoking, there were significantly
increase of SBP, TG, LDL and ECG ischemic findings in
smoker AGA when compared with non smoker AGA. There
were significantly increase of SBP, TG and HDL in smoker
control when compared with healthy non smoker.

5. Discussion

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 riskfactors
are family history of CAD, hypertension, increased body
mass index (BMI), central obesity, hyperglycemia, and
dyslipidemia [8]. The meningeal association between
androgeniac alopecia and cardiovascular disease has been
well documented, but the causes underlying the association
are not clear. It has also been postulated that baldness is
linked to CHD by mechanisms such as hyper-insulinaemia,
chronic inflammation and increased peripheral sensitivity to
androgens [7]. Therefore our study was conducted to evalute
the data concerning the traditional cardio vascular risk factor to
perdict relation between early onset androgenic alopecia and
cardiac disease. Risk of cardiac disease differ according to
age and sex, so we have selected our case to be age and sex
matched with control. Smoking habit was found in 2/3 of
androgenic alopecia patient in present study. However we
did not notice difference in smoking habit between cases and
control. As smoking itself is major risk factor for
cardiovascular disease. The enrollment of smoker is a form
of limitation in this study.

In the current study, obesity was statistically significant
higher among cases compared to control. Both BMI and
waist circumference were predominant higher in cases
compared with control. This mean that there is a
redistribution of abdominal fat associated with androgenic

alopecia patient. This is an important cardiovascular risk
factor associated with insulin resistance as a part of
metabolic syndrome Obesity  associated  with
hyperandrogenism promoting acne vulgarus, hirsutism and
androgenetic alopecia [9].

The increased prevalence of obesity in androgenic
alopecia patient reported by several previous studies by
Gonzdlez et al. [10] who did study on 80 young males, aged
(18-35) years, with AGA >stage III and 80 weight- and age
matched control, Diane et al. [11] who reported that obesity
is one of the factors related to causing AGA. And Starka et
al. [12] who reported that obesity may be additional factor
to AGA for cardiac disease.

Controversy was found by (Sherine et al., in which 60
men were enrolled in their study but in small number of
patients and control (30 for each) [13]. This observation was
supported also by Arias-Santiagos et al. who concluded
that the effect of AGA, as a marker of insulin resistance, is
not strong enough to identify patients in daily clinical
practice, but it could be relevant in epidemiological research.
[6].

In our study, there was significantly higher level in SBP
but not in DBP in AGA compared with control. the severity
of systolic hypertension is correlated with severity of
alopecia,. This was in agree with Sharma et al. and Sherine
et al. [8, 13] who found that patients with AGA show
significantly higher Aldosterone level and blood pressure
value. Also (4houansou et al. offered an explanation for
this association; androgen involved in the pathogenesis of
AGA binds to vascular receptors and favors the increase in
BP [14]. Also the two anti-hypertensive medications have
been used to increase hair growth, Minoxidil and
Spironolacton.

In same line with our study hypertension was reported to
be significantly associated with AGA by Arias-Santiagos et
al. [7], Matllainen V [15] and Sherine et al. [13]. Also
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(Ahouansou et Al found that 82% of patients with
hypertension (>140/90 mm Hg) had alopecia compared
with 56% of those with normal blood pressure and this
association was independent of age [14].

However, in 2007, Hirsso et al. did not find a statistically
significant difference in SBP and DBP levels in patients
younger than 35 years of age compared to control [16].

In our series there was statistically significant higher
difference in TG and TC in AGA patient compared with
control. The pathogenic mechanism of atherosclerosis are
quite well known, but the pathogenic link between alopecia
and atherosclerosis is not clear. Higher TC and TG levels
participate along with other mechanisms initiating
atheromatous plaque [7]. Also we found TG level increased
with increased severity of alopecia. This was in agree with
(Arias-Santiago et al. who found that mean triglyceride
values were higher in cases than in control (164.0 mg/dLVs
123.0 mg/dL) [7]. On the same line, Matilainen et al. found
similar results in men with alopecia who had undergone
revascularization due to heart disease [17]. However, our
result did not find statistically significant difference in HDL
and LDL between cases and control as their plasma level
were strongly associated with physical exercise. The high
rate of sedentary lifestyle explain the low HDL-C values
and the absence of difference. This was in agree
with(Arias-Santiago et al. who found Mean HDL-C values,
while somewhat lower in the case of patients with alopecia,
but were quite similar [7].

On the Contrary, (Sharma et al found that, there was a
LDL difference between studied group. LDL thought to be a
key determinant of CAD risk and also 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 riskfactor [8].

(Sharrett et al. studied both HDL-C and TG in the
general population and confirmed that the association with
the presence of athermanousplaque was not very strong;
however, both were associated with coronary disease [18].

ECG finding in our cases was statistically significant
when compared with control. We found 4 patients with
abnormal finding But with free echocardiographic findings.
This may be explained by ECG can't predict and it is
insufficient method to detect cardio vascular events and to
predictathermanous plaque. Also age range of patient was
too young to be affected by atherogenic effect of androgen
and other risk factor.

However, Arias-Santiago et al. found that atheromatous
plaque was present in 34% of cases, and 3 of these patients
had hemodynamic abnormalities with altered carotid flow.
In contrast, only 8.6% of patients in the control group had
unilateral atheroma. In addition, carotid intima-media
thickness was greater in casesby using Doppler ultrasound
and magnetic resonance angiography (7).

In our study, there was high statistically significant
difference of AGA and CAD family history in cases when
compared with control. Similarly Trevisan et al. and
Sharma et al. also found that family history of alopecia and

Early Androgenetic Alopecia as a Predictor of Ischemic Heart Disease

cardiac disease were statistically significant higher in cases
when compared with control. This indicate avariety of
genetic and environmental factors are said to play a role in
causing AGA [19-8]. In our patients and according to family
history of coronary artery disease, there were statistically
significant difference in both systolic blood pressure and
LDL in cases with positive family history. While
nostatistically significant difference regarding diastolic
blood pressure and other risk factor.

Our result reported association between smoking and
AGA severity, the Smoker had higher severity than non
smoker. Also there were statistically significant higher value
in both SBP and TG in both smoker cases and control in
comparison with non smoker cases and control.

The mechanisms by which smoking causes hair loss may
be multi-factorial. First, cigarette smoking may be
deleterious to the microvasculature of the dermal hair papilla.
Second, smoke toxicants may do damage to DNA of the hair
follicle. Third, smoking may lead to an imbalance in the
follicular protease or anti-protease system [20].
Smoking-induced oxidative substance may lead to the
release of proinflammatory cytokines that, in turn, results in
follicular microinflammation and fibrosis [21]. Our results
were consistent with findings by (Mosley and Lin Hui et al.
[21-22] However it is in contrast with (Severi et al. who
didn’t find statistically significant association between
smoking and AGA [23]. Limitations of our study include
small number of patients and control and presence of other
factors that linked to ischemic heart disease and androgenetic
alopecia that needs further research.

6. Conclusions and Recommendations

There was significantly higher level in SBP, TC and TG in
AGA group compared to control group. While, there was no
statistically significant differences in DBP, HDL and LDL in
AGA group.ECG show abnormal finding in 4 AGA patient
which was statistically significant high The cases with
positive ECG finding undergo ECHO two (2) have normal
ECHO and the other two (2) cases had mitral valve prolapse,
which is considered normal finding in 2-3% of population.
showed the family history of AGA group: there were
significantly higher level of SBP and LDL in 74 positive
cases when compared with 26 cases with no history of AGA.
While , there were no statistically significant difference in
DBP, TG, TC, HDL and ECG.As regard risk factors, Only
SBP and TG had significantly higher according to severity of
alopecia but there were no significant difference for the DBP,
cholesterol, HDL and LDL, as well ECG studies with
increase severity. Smoker had higher value than non smoker
regarding severity of alopecia. As regard to smoking, there
were significantly increase of SBP, TG, LDL and ECG
ischemic findings in smoker AGA when compared with non
smoker AGA. There were significantly increase of SBP, TG
and HDL in smoker control when compared with healthy
non smoker. AGA could predict ischemic heart disease, all
AGA patients should be screened for coronary artery
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disease.
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