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Summary

Introduction: Androgenetic alopecia (AGA) in women is a common pathology but with a low success rate of drug therapy.
The local inflammation has been shown to play an important role in the pathogenesis of the disease, this fact providing us with
the opportunity to develop new therapies and to customize the existing ones. The systemic inflammation in AGA has not been
extensively studied, but it raises the possibility of identifying new cardiovascular risk factors among female patients with AGA.

Objective: The aim of this study was to identify the association between the presence of androgenetic alopecia in women and
the increase of certain serum markers of systemic inflammation (ESR, fibrinogen, CRP, TNF-α, IL-6).

Material and Method: The study was of observational, analytical, transversal, prospective, case-control type. It included
a group of 30 female patients with AGA (age range of 30 to 60 years) and a control group of 30 patients without injuries of skin
appendages, selected from the patients that addressed to the Dermatovenerology ambulatory and unit of the County Emergency
Clinical Hospital of Oradea, between January 1st and December 31st, 2016. In order to evaluate the systemic inflammation (CRP,
fibrinogen, VSH, TNF-α and IL-6), venous blood samples were collected between 8 and 9 a.m., 12 hours after the last meal, the
consumption of alcohol being prohibited for 24 hours prior to collecting specimens.

Results: Statistically, CRP levels were significantly higher in the alopecia group compared to the control group (p = 0.05).
No statistically significant differences were observed for the other analyzed parameters (p > 0.05). The Spearman's rho coefficient
revealed a strong direct correlation between ESR and CRP (p < 0.001). IL-6 and TNF-α were not correlated with any of the other
inflammatory markers.

Conclusion: Our study has revealed the presence of a certain degree of systemic inflammation through high ESR and CRP
values in the androgenetic alopecia group compared to the control group. A correlation between IL 6, the serum TNF-α and AGA
in women could not be demonstrated.
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Introduction

Androgenetic alopecia in women (AGA) or
the female pattern hair loss (FPHL) is a topic of
general social interest, as it represents 95% of all
cases of alopecia and the pathophysiology of the
disease is still unclear[1]. The fact that the success
rate of drug treatment, even of the anti-
androgenic therapy, hardly exceeds 30% in
androgenetic alopecia shows us the importance

of deepening the study of the pathophysiological
mechanisms and of identifying new therapeutical
weapons[2].

The specialty literature mentions, in the
pathogenesis of the disease, the microvascular
insufficiency and inflammatory abnormalities,
besides the hormonal sexual and genetic factors.
[3-4]. So far, by undergoing scalp biopsies and
proving the presence of inflammatory cytokines
and perifollicular fibrosis, several studies have
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reported the association of AGA in men with the
increase of local inflammation. [5-7] These
studies have even reported a decrease in the
therapeutic effect of Minoxidil in patients with
AGA suffering from local inflammation and have
delivered the theory of the positive impact of
combining topical anti-inflammatory drugs in the
treatment of this pathology, a theory which has
been validated through further studies[8].
Nevertheless, there is a lack of data regarding
large population studies which would elucidate
whether there is an association of serum
inflammatory markers with androgenetic
alopecia, especially in women. 

The patients with androgenetic alopecia
have, in theory, a prevalence of carotid athero-
matosis with higher levels of inflammatory
markers, both of C-reactive protein, fibrinogen
and D-dimers types and of inflammatory
cytokines type[9]. The chronic systemic
inflammation is also a risk factor for the
progressive development of atheromatosis and of
other vascular and microvascular alterations.
There is the concept of potentially protective
(anti-inflammatory) mediators and pro-
inflammatory mediators (pro-atherogens). The
first category consists of leptin and adiponectin,
while the second comprises the S100 protein,
TNF-α, IL6, IL8, IL12, IL15, IL17, IL18, IL20, IL23,
IFNγ, MCP1, MMPs (MMP9), CRP, PAI-1, TSP-1,
MIF, M-CSF, sPLA2-IIA[10].

Most studies have not determined the serum
inflammatory markers in patients with AGA
[9,11,12], although there are two studies in which
some of these parameters have had positive
results. As the presence of inflammatory markers
is associated with increased cardiovascular risk,
patients with AGA have a higher cardiovascular
risk which is not attributed to insulin
resistance[13]. 

The purpose of our study was to identify
associations between certain serum markers of
systemic inflammation (ESR, fibrinogen, CRP, TNF-
α, IL-6) and the presence of androgenetic alopecia
in women in order to determine new
cardiovascular risk factors in this population group.

Material and Method

The study was of observational, analytical,
transversal, prospective, case-control type. It
included a group of 30 female patients with

androgenetic alopecia, aged between 30 and 60
years and a control group of 30 patients without
injuries of skin appendages or other conditions.
The patients were selected from the cases that
addressed to the ambulatory care unit or to
Dermatovenerology department of the County
Emergency Clinical Hospital of Oradea between
January 1 and December 31, 2016. The diagnosis
of AGA was established on the basis of local
dermatological exam and of family background:
the onset at a young age, diffuse pattern of hair
on the front and parietal scalp with maintenance
of the front hair insertion line and the diversity of
the hair diameters (seen through dermatoscopy).

The inclusion criteria were: voluntary
participation in the study, normal liver and
kidney functions, normal results in thyroid and
adrenal glands evaluation, normal blood count
and standard urine analysis.

The exclusion criteria comprised: the
presence of congenital adrenal hyperplasia,
thyroid disease including subclinical hypothy-
roidism (TSH>5 mUI/l), diabetes, smoking,
Cushing’s disease, antecedent viral hepatitis,
cirrhosis or hepatic insufficiency, androgen or
antiandrogen treatment, insulin medication,
glucocorticoids, autoimmune diseases.

In order to evaluate the systemic
inflammation (CRP, fibrinogen, ESR, as well as
TNF-α and IL-6 cytokines), venous blood
samples were collected between 8 and 9 a.m., 12
hours after the last meal, the consumption of
alcohol being prohibited for 24 hours prior to
blood collecting. ESR and fibrinogen were
analyzed on DIASYS (German Diagnostic System
GmbH) commercial kits, on CI4100 Architect
Biochemistry Machine. TNF alpha, hs CRP, IL6
were processed from collected blood á jeun on
non-anticoagulant tubes, centrifuged and frozen
at -80 °C on commercial IVD kits, by the
chemiluminescence technique, with kits that are
compatible with the IMMULINE 1000 automatic
analyzer.

The statistical analysis was performed with
the MedCalc Statistical Software version 17.5.5
(MedCalc Software bvba, Ostend, Belgium,
http://www.medcalc.org, 2017). The data were
verified for normal distribution by the
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Kolmogorov-Smirnov test. The variables were
expressed using the medians and percentiles 25
and 75. The difference between the groups was
assessed with the Mann-Whitney test. A p <0.05
value was considered statistically significant. 

Results

The comparison of variables between the
group of women with androgenetic alopecia and
the control group can be seen in Table 1.

Statistically, CRP levels were significantly
higher in the alopecia group compared to the
control group (p = 0.05).

No statistically significant differences were
observed for the other analyzed parameters 
(p > 0.05). Table 1 shows that the normal value
(NV) for IL-6 is <3.8 pg/mL4, the minimum is of
2 pg/mL4, and the maximum of 4 pg/mL4, the
average of the results being respectively normal.
The other cytokine, TNF-α, was also proved to be
within normal limits (NV=<8.1pg/ml2); the
maximum value of 2.4 pg/ml2 and the minimum
value of 0.3 pg/ml2.

In order to determine the existence of some
correlations between the inflammatory markers,
the Spearman’s rho coefficient (the correlation
between the inflammatory markers in the same
patient) was calculated. (Table 2). This revealed a

strong direct correlation between ESR and CRP (p
<0.001). IL-6 and TNF-α were not correlated with
any of the other inflammatory markers.

Discussions

Undoubtedly, the androgenic hormones are
the main modulators of hair loss in AGA.
However, the association of androgenic alopecia
with the local inflammation of the scalp, also
called micro-inflammation, has been demon-
strated in multiple studies over the past few
years, this leading to miniaturization and
involution of the hair follicle and to dermal
fibroplasia around it(Mahe 2000)[2]. Jaworski et
al., Messenger et al., Mahe et al. and Kramer et al.
performed biopsies from the scalp areas of AGA
patients by which they proved the presence of
rich inflammatory infiltration in areas affected by
alopecia, especially the perifollicular area around
the infundibulum [2-3,6-7]. Philpott et al demon-
strated the inhibitory effect of inflammatory
cytokine TNF-α, also synthesized by epidermal
keratinocytes, on hair follicle growth at a
concentration of 1.0 ng / ml[14].

Given the fact that there are few research
works in the literature regarding the presence of
a systemic inflammation degree among AGA
patients, we have evaluated the levels of serum

Table 1. Differences in inflammatory parameters between the AGA group and the control group

Variable Alopecia group Control group (n=9) p
(n=31)

IL 6 (pg/mL) 2 (2; 4) 3.4 (2; 17.3) 0.2
TNF-α (pg/mL) 0.8 (0.3; 2.4) 1.1 (0.2; 2.1) 0.8
ESR 1h (mm/h) 2 (1; 6) 1 (1; 4) 0.1
ESR 2h (mm/h) 4 (2; 10) 2 (2; 6) 0.1
CRP (mg/L) 0.5 (0.4; 0.7) 0.4 (0.3; 0.5) 0.05

Table 2. Correlations between the inflammatory markers

IL-6 pg/mL TNF-α pg/Ml ESR1 ESR2 CRP

IL-6 pg/mL r - -0.011 0.177 0.166 0.210
p - 0.9 0.2 0.3 0.1

TNF-α pg/Ml r -0.011 - -0.255 -0.226 -0.064
p 0.9 - 0.1 0.1 0.6

ESR1h r 0.177 -0.255 - 0.994 0.736
p 0.2 0.1 - <0.001 <0.001

ESR2h r 0.166 -0.226 0.994 - 0.744
p 0.3 0.1 <0.001 - <0.001

CRP r 0.210 -0.064 0.736 0.744 -
p 0.1 0.6 <0.001 <0.001 -
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inflammatory markers in these patients,
comparing them with non-alopecia patients, also
aiming at identifying whether there is or not a
high cardiovascular risk due to the presence of
these markers in women. The results of the
present study show that the values of fibrinogen,
ESR, as well as the inflammatory cytokines IL-6
and TNF-α, are not pathologically modified
among female AGA patients. However, the CRP
level was statistically significantly high (p = 0.05)
in the AGA group compared to the control group,
a result that validated the data published by Vaya
et al in 2016[11], data that were obtained on male
population and by Arias-Santiago et al in 2010,
on the female population[9].

As far as the cardiovascular system is
concerned, the serum inflammatory factors
favour the migration and accumulation of
mononuclear cells in the intima vasculature, as
well as in the platelet aggregation. Moreover, it
has been demonstrated that CRP inhibits the
synthesis of endothelial nitric oxide which affects
vasoreactivity [15]. Both fibrinogen levels and
CRP [have been independently associated with
the incidence of coronary events, even after the
adjustment of traditional cardiovascular risk
factors [16].

Although more studies are required to
establish the exact relationship between AGA
and cardiovascular disease in both genders, the
results of our study show that for women

suffering from AGA the degree of systemic
inflammation is lower than that of male patients
suffering from the same disease. Therefore,
considering the multifactorial theories which
accept inflammation as one of the predisposing
factors and which maintain AGA as one of the
essential agents for initiating and triggering
cardiovascular events, the presence of serum
inflammatory markers has demonstrated, in the
present study, the connection between the two
pathologies, a closer connection among males
and a less close connection in female patients 
[17-18].

Conclusions

Among the inflammatory markers repre-
sentative for cardiovascular risk, C-reactive
protein had slightly high values in patients with
alopecia. Considering that studies conducted on
male patients with AGA have determined a more
intense expression of inflammation in them, we
can estimate a lower level of inflammation in
women than in men. It was not possible to
demonstrate a correlation between IL 6 and
serum TNF alpha and AGA in women.

The paper presents the research results of the
grant on „Correlation between androgenetic
alopecia in women and insulin resistance
syndrome“, funded by SRD (contract No.
15371/2015).
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