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    Abstract 

Early androgentic alopecia (EAA): is an androgen related disorder. It could be a clinical marker of insulin resistance and 

hyperinsulinaemia in men with EAA <35years. Insulin resistance (IR): is a condition in which the body produces insulin 

but does not use it properly. We aimed in this study to evaluate the role of IR in males with EAA. Subject and methods: 

This study was performed on a total of 30 male patients with EAA aged between 18-50 years Vs 30 age matched healthy 

subjects as a control group. All subjects were subjected to: full history taking, dermatologic examination, grading of 

Androgenetic alopecia. Measurement of (IR), serum cholesterol, TG, serum insulin, Systolic blood pressure (SBP), Body 

Mass Index (BMI) and waist circumference, fasting plasma glucose (FPG), LDL, HDL, and Diastolic Blood Pressure(DBP), 

Result; There was significant increase in (IR), serum cholesterol, (TG), serum insulin, (SBP), (BMI) and waist 

circumference in patient group in comparison with control group while no significant difference regarding (FPG), (LDL), 

(HDL) and (DBP) in both groups. There was significant increase in IR in progress with grading of androgenetic alopecia. 

IR significantly increased with age in patient group. Neither duration nor family history of EAA had significant association 

with IR. Smoking had significant impact on IR in both groups. Conclusion and Recommendation: Strong association 

between IR EAA and its grading, dyslipidemia, hyperinsulinaemia and hyperglycemia should be excluded in males with 

EAA should. 
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Introduction 

     Androgenetic alopecia (AGA) is a common hair loss 
disease with genetic predisposition among men and 

women, 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 [1]. 
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     Insulin resistance refers to state where insulin 
receptors sites on cell walls become unresponsive to the 
presence of insulin causing inability to move glucose into 
cells and accumulation of glucose in the blood [2]. 
 
     Sex hormone-binding globulin (SHBG) is the circulating 
steroid-binding protein produced by the liver that binds 
testosterone with high affinity. It is an important 
regulator of androgen homeostasis and functions as a 
modulator of androgen delivery to the tissues. SHBG 
concentration falls during puberty in both boys and girls. 
Serum SHBG levels are primarily regulated by sex steroids 
and thyroxin [3]. 
 
     It has been suggested that the link between total 
testosterone and insulin resistance is due to the negative 
relationship between SHBG and insulin [4]. 
 
     Insulin is an important regulator of SHBG production 
by the liver [5]. Insulin resistance may also have an effect 
on scalp circulation causing vasoconstriction of blood 
capillaries with reduced blood flow and, therefore, 
worsening of AGA [6]. Subcutaneous blood flow was 
shown to be reduced in early male pattern baldness when 
compared with a hair-bearing scalp. Microvascular 
insufficiency with local tissue hypoxia was also 
demonstrated in a bald scalp leading to nutritional 
deficiency in the follicles of the scalp and it enhances the 
effect of DHT on follicular miniaturization [6]. 
 
     Smoking harmfully affects the microvasculature of the 
dermal hair papilla, its geno-toxicants-induce damage to 
DNA of the hair follicle, imbalance in the follicular 
protease or antiprotease systems and relative 
hypoestrogenic state by inducing increased hydroxylation 
of oestradiol, and inhibition of aromatase [4]. 
 

Patients and Methods 

Patient 

     The present study was performed on a total of 30 male 
patients with early onset of AGA <35 years old aged 
between 18-50 years old and 30 age matched healthy 
subjects as a control group. These patients were selected 
from patients attending the outpatient clinic of Al-Zahraa 
Hospital and Mansoura Dermatology Hospital in the 
period between January 2015 and June 2015. 
 
     Exclusion criteria: we excluded subjects with 

hypertension (HTN), coronary arterial disease, Apparent 
obesity, diabetes mellitus, thyroid disease, malignancy, 
amyloidosis, autoimmune diseases, corticosteroid 
treatment in both patient and control groups. 
 

Methods 

     An informed consent was taken before inclusion of the 
subjects into the study. All patients were subjected to the 
following: Full history taking: age, onset, course, duration. 
History of drug intake, smoking, medical disorders, family 
history of AGA, family history of DM and HTN, 
Dyslipidemia. We examined all groups to exclude the 
presence of other dermatologic skin disease, and 
determine the grading of AGA according to Hamilton–
Norwood classification. Measurement of (BMI) and waist 
circumference, BP, FPG level by Trinder. GOD-POD 
(glucose oxidase-glucose peroxidase) using SPINREACT 
(SPINREACT, S.A.u. Santa Coloma, Spain). Normal values 
are (70-110) mg/dl., blood cholesterol by CHOD-POD. 
Enzymatic colorimetric using SPINREACT (SPINREACT, 
SA/S.A.u. Santa Coloma, Spain). Normal values are (150-
220mg/dl) of blood TG:by GPO-POD. Enzymatic 
colorimetric using SPINREACT (SPINREACT, S.A.u. Santa 
Coloma, Spain). Normal values are (50-150mg/dl). HDL 
cholesterol and LDL cholesrerol: CHOD-POD. Enzymatic 
colorimetric using SPINREACT (SPINREACT, SA/S.A.u. 
Santa Coloma, Spain). LDL cholesterol levels were 
measured using Fried Wald formula LDL=Total 
cholesterol-(HDL+TG/5). Normal values of HDL 
cholesterol are (45-65mg/dl). Normal values of LDL 
cholesterol are up to 150 mg/dl, serum Insulin: Insulin 
Resistance (HOMA-IR): Homeostatic model assessment 
for insulin resistance (HOMA-IR) was calculated using the 
updated model [(fasting insulin (mIU/ml) × fasting 
glucose (mmol/l)/22.5]. And value above 2.5 was 
considered to indicate IR [7]. 
 

Statistical Analysis 

     All statistical calculations were done using computer 
programs. Microsoft excel version 10 and SPSS (statistical 
package for the social science version 20.00) statistical 
program. at 0.05 level of probability [8] Comparison of 
percentage was done using the t stand the One-way 
ANOVA and Post hoc-LSD tests (the least significant 
difference)was presented using percentage, mean 
±standard deviation. The Pearson linear correlation 
coefficient was estimated to show the relationship of the 
physiological parameter to each other [9]. 
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Results 

 
Control no=30 Control no=30 T test P value 

IR 5.45 ± 6.37 2.75 ± 1.68 2.239 0.029 

Serum insulin(mIU/ml) 22.79±26.43 12.39± 7.65 2.07 0.043 

FPG(mmol/l) 5.21± 0.71 5.07± 0.66 0.764 0.448 

SBP 125.00± 7.99 117.17 ±12.08 2.962 0.004 

DBP 81.33± 7.30 77.33 ±9.07 1.881 0.065 

Cholesterol(mg/dl) 185.87± 35.76 154.34 ± 31.79 3.598 0.001 

TG(mg/dl) 127.33 ±50.56 100.50± 26.79 2.568 0.013 

HDL(mg/dl) 38.17± 13.34 41.33±13.89 -0.901 0.371 

LDL (mg/dl) 122.23 ± 32.88 117.13± 29.25 0.635 0.528 

Table 1: Comparison of IR, serum insulin, FPG, BP, lipid profile, BMI, waist circumference between patient and control 
groups 

 
     There was significant increase in IR, serum insulin, SBP, 
serum cholesterol,TG, ,BMI and waist circumference in 
patient group in comparison with control group while no 

statistically significant difference in FPG, LDL, HDL, DBP 
between them. 

 
Grading of androgenetic 

alopecia 
2 3 4 5 6 F ratio P value 

IR 1.36 ± 0.93 
 2.32 ± 0.95 

A 
4.13±0.92 

A 
10.42 ±7.74 

b 
14.12±12.60 

 b 
5.372 

0.003 
* 

Table 2: Comparison of IR in relation to different grades of AGA. 
     
There was significant increase in IR in progress with grading of AGA. 
 

IR Age≤ 35 Age >35 T test P value 

patient group 2.48±1.34 8.04± 7.84 2.615 0.014 

control group 2.57±1.81 3.07±1.47 0.744 0.463 

Table 3: Comparison of IR in different age group of cases and control (<35, >35) ys old. 
 
     There was significant increase in IR with age in patient 
group while no statistically significant difference in  

control group. 
 

 

 
Duration 

T test P value 
<10(years) >10(years) 

IR 4.99±7.30 5.68± 5.68 0.274 0.786 

Table 4: Comparison of IR as regards the duration of AGA (<10, >10 years) 
 
     There was no statistically significant difference 
between IR and duration of AGA. 
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IR Smokers Non smokers T test P value 

patients 2.20±0.96 7.93± 7.59 2.694 0.012 

control 1.54±0.48 3.97± 1.69 4.398 0 

Table 5: Comparison of IR as regards smoking in patients and control group. 

 
     There was significant increase in IR in smokers in both 
cases and control groups.  
 

 
 
 

 

Figure 1: Comparison between patient and control group regarding IR, serum 
insulin, cholesterol, TG, SBP, BMI, waist circumference. 

 
 

 

Figure 2: Correlations between age, waist circumference, BMI, diastolic blood 
pressure, systolic blood pressure, Serum insulin and FPG among studied cases. 



                                                                                  Clinical Dermatology Open Access Journal 
 

 

Mohamad NE, et al. Role of Insulin Resistance in Males with Early 
Androgenetic Alopecia. Clin Dermatol J 2017, 2(1): 000112. 

                                                                             Copyright© Mohamad NE, et al. 

 

5 

 Systolic blood pressure is strongly positive correlated 
with diastolic blood pressure and positively 
correlated with age and BMI, while weakly correlated 
with waist circumference, Serum insulin and FPG. 

 Serum insulin is positively correlated with BMI and 
weakly correlated with all parameters. 

 FBG is positively correlated with waist circumference 
and weakly correlated with all parameters. 

 

 

Figure 3: Correlations between Cholesterol, TG, HDL, LDL, IR and Grading of AGA. 

 

 
-family history of AGA +ve family history of AGA T test P value 

IR 6.64±5.69 5.26± 6.55 0.398 0.694 NS 

Table 6: Comparison of IR in patients with +ve and -ve family history of androgenetic alopecia in patients group. 

 
     There was no statistically significant difference in IR 
between patient with +ve & -ve family history of AGA. 
 

Discussion  

     (AGA) is an androgen related disorder that is 
characterised by hair loss in genetically predisposed 
persons [10]. 
 
     Dihydrotestosterone (DHT) binds to the androgenic 
receptor on the pilous follicle of the scalp that triggers 
genes responsible for gradual transformation of the large 
terminal follicles to villous ones. This process is more 
prominent in the fronto-temporal area and vertex in men, 
and over the crown in women [11]. 
 
     Insulin resistance (IR) is defined as an impaired 
biological response to exogenous or endogenous insulin, 
which suppress glucose production and transport [12]. 
 

     This study was conducted to evaluate the role of insulin 
resistance with EAA. A total number of 30 male patients 
their ages ranged from 18 to 50 with early onset of AGA 
<35 years old and 30 healthy subjects aged between (18-
50) years old were enrolled in this study.   
 

     Regarding IR, we found that Patient group had 
statistically significant increase in insulin resistance than 
control group (P value <0.05). This could be explained 
that subcutaneous blood flow was shown to be reduced in 
early male pattern baldness when compared with hair-
bearing scalp, IR causes microvascular insufficiency and 
local tissue hypoxia leading to nutritional deficiency in the 
follicles of the scalp and it enhances the effect of DHT on 
follicular miniaturization [6]. 
 
     Our result coincided with Matilinian et al. who had 
shown that hyperinsulinaemia is significantly higher 
among men with early AGA. In their study, cases with ≥ 3 
stage AGA and early-onset AGA (<35 years) according to 
the Norwood–Hamilton scale were chosen among 19 to 
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50 year old males. It was observed that alopecia cases had 
risk factors associated with IR compared with patients 
without alopecia, and that hyperinsulinemia was two-fold 
more frequent in alopecia cases [13]. 
 
     Also our result agreed with (Hirrso et al) who 
investigated insulin sensitivity in 55-year-old AGA males 
using the QUICKI; they demonstrated a reduction in 
insulin sensitivity in the AGA group [14]. 
 
     Also our result coincided with Ekmekçi et al. who 
conducted a partially similar study with 66 female 
participants, and compared IR and insulin sensitivity 
indices in 41 women with AGA against 25 healthy, non-
obese women. Their results showed that IR is more 
common among women with AGA [12]. 
 
     Also our result was consistent with González et al. who 
found that a relationship exists between IR and early 
baldness. Their study included 80 participants with AGA 
and 80 controls that were age- and weight-matched. Both 
groups comprised obese and non-obese cases. The 
Homeostatic model assessment for insulin resistance 
(HOMA-IR index) [fasting insulin (mIU/ml) × (fasting 
glucose (mmol/l)/22.5] was found to be significantly 
higher among both obese and non-obese participants 
with AGA compared to the Control, which is similar to the 
findings of the current study [15]. 
 
     Regarding serum insulin level, we found statistically 
significant increase in serum insulin levels in 
androgenetic alopecia group than control group and so, 
our study assured that hyperinsulinemia play a role in 
male with early androgenetic alopecia. This can be 
clarified by positive correlation between testosterone 
levels and insulin sensitivity in men. It has been suggested 
that the link between total testosterone and insulin 
resistance is due to the negative relationship between 
steroid-binding protein (SHBG) and insulin. Lower SHBG 
levels in male with AGA may be a marker for 
hyperinsulinaemia and IR. 
 
     This result was consistent with (Acibucu et al) who 
found higher levels of insulin in case group than in the 
control group, but the difference was not statistically 
significant [16]. 
 
     Regarding lipid profile (blood cholesterol, blood 
triglycerides, HDL cholesterol and LDL cholesterol). We 
found higher levels of blood cholesterol and Triglycerides 
and LDL cholesterol in AGA group than in control group 
while there was a decrease in HDL but there was no 

statistically meaningful difference in the LDL and HDL 
values.  
 
     And so, our study confirmed that there is a strong 
relationship between male with EAA and dyslipidemia. 
Tall explained this by the action of androgen on lowering 
HDL and increasing cholesterol and triglyceride levels in 
male with androgenetic alopecia [17]. 
 
     The result coincided with (Şaşmaz et al) who compared 
the serum total cholesterol, HDL, LDL, TG and lipoprotein        
A levels in 41 male vertex type AGA patients and 36 
controls with normal hair texture. They found 
significantly higher levels of serum TG and lipoprotein A 
in the AGA group, and higher total cholesterol and LDL 
cholesterol levels but not statistically significant [18]. 
 
     The result was against (Guzzo et al) who compared the 
serum lipid profile of 50 Hamilton III and IV vertex 
alopecia patients with a control group, and found no 
difference in HDL, LDL, total cholesterol, TG and total 
cholesterol/LDL rates [19]. 
 
     In our study we found that FPG level is higher in 
patients group than control group but this was not 
statistically significant. This can be explained by impaired 
glucose tolerance in patients who are resistant to the 
action of insulin leading to hyperglycaemia. 
 
     Our result coincided with (Nabaie et al) who could not 
demonstrate a significant difference between AGA cases 
and control group [20]. 
 
     We graded androgenetic alopecia and found 
statistically significant correlation between IR and grades 
of AGA. Our result was against (Acibucu et al) who 
showed that the difference was not found to be 
statistically meaningful [16]. 
 
     We found statistically significant difference of SBP 
between AGA group and control group. Systolic blood 
pressure was higher in AGA group than control group and 
the average diastolic blood pressure was determined to 
be higher in the AGA group. This could be explained by 
those androgens which bind to mineralocorticoid 
receptors might be responsible for the observed 
difference in blood pressure and for instance may 
participate in the higher susceptibility to hypertension in 
men [21]. 
 
     This result agreed with (Arias et al) who found that the 
mean systolic blood pressure values were higher in 
patients with AGA than in control subjects. There are 
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androgen mediated receptors accelerating the 
atherosclerotic process in the vascular endothelium. 
Androgens can accelerate atherosclerosis by proliferation 
of smooth muscle cells in vessels [22]. 
 
     IR was higher in smokers group than non-smokers 
group in both groups. Smoking increases the risk of IR 
through decreasing insulin sensitivity. Smoking has 
harmful effect on the micro vasculature of the dermal hair 
papilla by which smoking influences AGA [4]. 
 
     Our result coincided with Eliasson et al. who showed 
that smoking cessation improves insulin sensitivity in 
healthy middle-aged men forty male, non-obese 
healthysmokers participated in this open parallel study 
with 8 weeks of follow-up [23]. 
 
     We also found high statistically significant relation of 
waist circumference and BMI in AGA group in comparison 
with control group. BMI had positive associations with 
indices of IR in male with EAA. 
 
     This result coincided with Acibucu et al. who did a 
study in two groups compared with respect to waist 
circumference. Waist circumferences in patient group 
were found to be higher than those in control group [17]. 
 
     This result did not agree with Ceyda et al. who 
observed no statistically significant difference between 
the AGA and control groups with respect BMI, and waist 
circumference [24]. 
 
     In our study we found that IR increases with group age 
above 35 years old. This can be explained by impaired 
insulin metabolism associated with age (biological aging) 
leading to decrease in both insulin secretion and insulin 
sensitivity. Thus, insulin resistance is increased. 
 
     Our result coincided with (Ele Ferrannini et al) who 
analyzed euglycemic insulin clamp (1mU • min"1 • kg"1) 
data collected at 20 centers throughout Europe from 
1,146 men and women with normal glucose tolerance, 
ranging in age from 18 to 85 years. In the whole group, 
insulin action (as the M value) declined slightly with age 
(at a rate of 0.9 junol • min"1 • kg"1 per decade of life, 
95% CI = 0.4-1.3, P = 0.0002) [25,26]. 
 

Conclusions and Recommendations 

     According to the present results, we conclude that 
(AGA) is an androgen related disorder that may be 
associated with IR, dyslipidemia and hypertension. 
 

     Male with EAA should be screened for IR, dyslipidemia 
andhypertensionas. EAA could be a clinical marker for 
these disorders. However large prospective studies are 
recommended. 
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