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Hidradenitis suppurativa (HS), also known as acne 
inversa, is a chronic, recurrent, and inflammatory skin 
disease. It has a complex etiology and is associated with 
genetic factors, sex hormones, bacterial infection, and 
immune dysfunctions [1]. Studies have indicated that 
a variety of cytokines such as tumor necrosis factor α 
(TNF-α), interleukin (IL)-1β, and IL-10 are involved in the 
pathogenesis of HS [2, 3]. Interleukin-6 is a cytokine with 
a molecular weight between 21 and 30 kDa. Abnormal 
upregulation of IL-6 has been proved to play pathological 
roles in many inflammatory diseases such as rheumatoid 
arthritis and Crohn’s disease [4], and IL-6 is considered 
as an inflammatory marker [5, 6]. Recently, HS has been 
referred to be systemic auto-inflammatory disease [7]. 

Alterations of IL-6 levels in the serum of HS patients 
have not been reported and this study was aimed to 
measure the serum IL-6 levels in patients with HS.

This study was approved by the Ethics Committee of 
our hospital and conducted according the Declaration 
of Helsinki Principles, and all study subjects signed an 
informed consent form. Serum samples were obtained 
from 44 Chinese Han patients (36 men and 8 women) 
who met the diagnostic criteria for HS [1]. The patients 
were classified according to the Hurley stage [1]. The 

study participants included 18 cases of Hurley stage I pa-
tients, 12 cases of Hurley stage II patients, and 14 cases 
of Hurley stage III patients (Table 1). The differences in 
sex, age, and disease history among the three groups 
were not significant (p > 0.05). The healthy control group 
was comprised of 13 healthy volunteers without any ab-
normal clinical or laboratory findings (Table 1). The differ-
ences in sex and age between healthy control group and 
patient groups showed no significance (p > 0.05). 

Morning fasting peripheral venous blood samples  
(4 ml) were collected from study subjects. After set-
tling for 20 min, the samples were centrifuged (1000×g,  
10 min, 4°C) and placed in a –80°C freezer for subsequent 
use. IL-6 ELISA reagent kit was purchased from eBiosci-
ence (San Diego, CA, USA; catalogue no. BMS213/2). The 
procedure was performed according to the kit instruc-
tion, and results were calculated when absorbance of 
each well was measured at 450 nm with a spectropho-
tometer (BioTek ELX 800, Winooski, VT, USA).

Statistical analysis was performed using the one-way 
analysis of variance for comparison between different 
groups, and the Mann-Whitney U test for comparison of 
two independent samples. P-value < 0.05 was considered 
statistically significant.

Table 1. Characteristics of healthy control and patient groups

Group Number Age (range) [years] Disease history (range) 
[years]Total Male Female

Healthy control 13 11 2 45.2 ±19.8 (20–77) –

Hurley I 18 14 4 41.5 ±19.2 (15–74) 25.6 ±12.8 (1–40)

Hurley II 12 10 2 40.3 ±20.6 (17–82) 27.8 ±13.3 (1–42)

Hurley III 14 12 2 44.2 ±23.7 (17–79) 26.9 ±15.5 (2–46)
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Compared to the IL-6 levels in the healthy control 
group, the serum IL-6 levels in Hurley stage II and III pa-
tients were significantly increased (Figure 1). Then the pa-
tients were grouped by sex, disease history, lesion area, 
the presence of diabetes mellitus, and smoking. The IL-6 
levels of patients with lesions covering < 5% of their body 
surface were significantly lower than those with lesions 
covering > 5% of their body surface, while the differences 
between all other groups were not significant (Table 2). 

Interleukin-6 is secreted by macrophages, neutro-
phils, lymphocytes, keratinocytes, and fibroblasts. It 
mainly participates in B lymphocytes differentiation,  
T lymphocytes activation, antibody production, increas-
ing acute phase proteins, and enhancing immunity 
against infections. In an inflammatory reaction, IL-6 not 
only has an anti-inflammation function but could also 
exhibit pro-inflammatory activity [8].

Hidradenitis suppurativa is considered to be an au-
to-inflammatory disease [7]. The innate and adaptive im-
mune responses in HS patients have been altered, and 
many cytokines are associated with HS development [9]. 
At present, there were only a few reports on the asso-
ciation between IL-6 and HS, and the results were not 
consistent. Bechara et al. reported that, compared to the 
non-lesion area, IL-6 mRNA expression was increased in 
lesions of HS patients [10]. Van der Zee et al. cultured 
HS skin lesions to determine the IL-6 levels [11]. They 
showed that the IL-6 levels were significantly increased 
and were above the upper detection limit of the reagent 
kits. However, Dréno et al. revealed that the IL-6 levels 
in HS skin lesions were lower than that in non-lesioned 
skin [12]. Giamarellos-Bourboulis et al. also showed that 
in vitro cultured monocytes from HS patients exhibited 
an impaired ability to secrete IL-6, which did not concur 
with ours [9]. One possible reason for this discrepancy is 
that many cell types produce IL-6, but they only studied 
the IL-6 secretion of monocytes. Histological findings 

of lesions in HS patients typically showed epithelioid 
granuloma changes, and IL-6 is involved in the forma-
tion of chronic granulomatous skin conditions [13]. El-
evated serum IL-6 levels in Hurley II and III patients not 
only participate in maintenance of inflammation but 
also might promote formation of granulomas in lesions. 
Intriguingly, HS always coexists with other inflammatory 
diseases of which IL-6 also takes part in the develop-
ment, including pyoderma gangrenosum, inflammatory 
bowel disease, arthritis and spondyloarthropathy, imply-
ing that they share similar immune-pathogenetic path-
ways [4, 14].

Figure 1. Comparison of serum IL-6 levels between healthy 
controls and HS patients with different degrees of disease 
severity. Serum IL-6 levels in a group of Hurley stage I, II, 
and III patients were 33.4 ±8.9 pg/ml (range: 22.3–52.8 pg/
ml), 145.6 ±33.6 pg/ml (range: 94.6–198.0 pg/ml), and 191.4  
±48.1 pg/ml (range: 106.4–301.1 pg/ml), respectively. Com-
pared to IL-6 levels in the healthy control group (34.9  
±11.4 pg/ml, range: 18.8–55.5 pg/ml), the serum IL-6 levels in 
Hurley stage II and III patients were significantly increased, 
and the difference was statistically significant (p-values of 
both < 0.001)
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Table 2. Comparison of serum IL-6 levels in different groups of HS patients

Parameter Number of cases Serum IL-6 level (x‾  ± s D) P-value#

Gender Male 36 120.0 ±48.0 0.843

Female 8 103.3 ±37.4

Disease history
[years]

< 10 15 118.6 ±48.0 0.99

> 10 29 110.6 ±43.3

Skin lesion area < 5% 34 93.8 ±62.1 0.004

> 5% 10 183.9 ±50.1

Diabetes mellitus – 39 110.5 ±37.8 0.698

+ 5 130.2 ±41.4

Smoking – 28 110.1 ±38.1 0.807

+ 16 120.5 ±28.5

#Mann-Whitney U test for comparison of two independent samples was used. ﹡According to factors including sex, disease history, lesion area, the presence of 
diabetes mellitus, and smoking, serum IL-6 levels of the healthy control group showed no statistical significance.
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In this study, we also showed that IL-6 levels of pa-
tients with lesions covering > 5% of body surface were 
significantly higher than those with lesions covering  
< 5% of body surface. This result suggested that the le-
sion area affects immune-related cells and/or the sys-
temic immune status of HS patients. Notably, IL-6 has 
a broad effect on cells of the immune system and non-
immune system, but it can also be activated by other 
factors in the inflammatory reaction [15]; therefore, it 
remains undetermined whether IL-6 could be used as 
a new biomarker to scoring HS severity or monitoring 
prognosis. The limitation of this study was that the num-
ber of female cases was not adequate, and a larger num-
ber of enrolled HS patients would improve the credibility 
of our findings.

In general, this study showed that the serum IL-6 lev-
els were increased in Hurley II and III HS patients, sug-
gesting that IL-6 plays a role in the development of HS. 

Meanwhile, the exact mechanism of IL-6 participation in 
the development of HS awaits further studies.
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