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Abstract. – OBJECTIVE:  We aimed to inves-
tigate the interrelation of HS with CBC param-
eters and new inflammatory indicator param-
eters, systemic immune-inflammation index 
(SII), and systemic inflammation response in-
dex (SIRI).

PATIENTS AND METHODS: 102 patients di-
agnosed with HS and 99 healthy controls were 
included. The medical records and laboratory 
findings of the participants were reviewed ret-
rospectively. Patients and control group neutro-
phil, lymphocyte, monocyte, and platelet counts, 
neutrophil to lymphocyte ratio (NLR), platelet to 
lymphocyte ratio (PLR), monocyte-lymphocyte 
ratio (MLR), mean platelet volume (MPV), plate-
let distribution width (PDW) and red cell distribu-
tion width coefficient of variation (RDW), SII and 
SIRI were compared.

RESULTS: The patient and control groups dif-
fered significantly concerning CRP, neutrophil 
count, lymphocyte count, monocytes count, 
platelet count, PLR, and MHR (p<0.05), whereas 
the mean of MPV and NLR did not show a signifi-
cant difference in control individuals. SII and SI-
RI were significantly higher in patients with HS 
than in controls (p=0.005, p<0.001).

Correlation analyses of SII and SIRI with each 
other and CRP were performed. It was deter-
mined that SIRI had a moderate correlation with 
CRP (r=0. 346, p<0.001). The correlation be-
tween SII and CRP was low (r=0.256, p<0.001). 
In addition, we analyzed the correlation between 
SII and SIRI and we determined a high level of 
correlation (r=0.675, p<0.001).

CONCLUSIONS: Our study has objectively 
demonstrated that SII and SIRI are more reliable 
biomarkers than other inflammation parameters 
in HS patients. Thus, SII and SIRI would be used 
to evaluate treatment response and follow-up in 
HS as new indicators.
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Introduction

Hidradenitis Suppurativa (HS) is a chronic, re-
current inflammatory disease of apocrine sweat 
glands. It is characterized by recurrent abscesses, 
nodules, sinus tracts, fistules, and scarring at in-
tertriginous areas1.

Follicular occlusion is considered the main fac-
tor in its pathogenesis, while inflammatory patho-
physiology could not be determined precisely2. 
Effective usage of anti-inflammatory drugs in the 
treatment and the absence of pathogenic bacteria 
suggest the idea that the inflammatory system has 
a critical role in pathogenesis1.

Besides dysregulated immune-mediated in-
flammatory response, genetic predisposition, 
smoking, and obesity are often discussed risk fac-
tors3,4.

CBC is a cost-effective and easily accessible 
diagnostic test. Current research displays the 
potential role of complete blood count (CBC) 
parameters, such as the ratio of leukocyte sub-
types (neutrophil-lymphocyte ratio (NLR), plate-
let lymphocyte ratio (PLR), mean platelet volume 
(MVP), and red blood cell distribution width 
(RDW) as inflammatory indicators3-7.

Also, the utilization of the systemic im-
mune-inflammation index (SII) and systemic 
inflammation response index (SIRI) is an esca-
lator approach to evaluate the activity of various 
inflammatory diseases and predict prognosis in 
cancer patients8-11.

In this research, we aimed to investigate the in-
terrelation of HS with CBC parameters and new 
inflammatory indicator parameters SII and SIRI.

Patients and Methods

A retrospective study was conducted on pa-
tients with HS admitted to the Dermatology 
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Department of Erzurum Regional Training and 
Research Hospital, Turkey, between January 
2019 and April 2020. All patients who presented 
to our clinic were diagnosed with HS and were 
retrospectively reviewed. In total, 102 patients 
satisfying the following inclusion criteria were 
included: diagnosed with HS by a dermatologist, 
had complete blood count analysis results during 
follow-up, did not have any systemic and/or chron-
ic inflammatory diseases (e.g., cardiac diseases, di-
abetes mellitus, hypertension, hyperlipidemia, and 
rheumatoid arthritis). Patients with missing data 
were excluded from the study. The control group 
comprised 99 healthy volunteers from outside the 
hospital. It consists of volunteers who did not have 
known systemic and/or inflammatory disease, did 
not smoke, did not have acne vulgaris or chronic 
dermatological disease, and did not use regular 
medication. The hematological parameters includ-
ing hemoglobin, hematocrit, mean corpuscular 
volume (MCV), mean corpuscular hemoglobin 
(MCH), mean corpuscular hemoglobin concentra-
tion (MCHC), RDW, white blood cells (WBCs), 
neutrophils, lymphocytes, platelets, and MPV, 
platelet distribution width (PDW) and red cell dis-
tribution width coefficient of variation (RDW-CV) 
were recorded, and NLRs, SII, SIRI were calcu-
lated. SIRI and SII were defined as follows: SIRI 
neutrophil count x monocyte count/lymphocyte 
count and SII platelet count x neutrophil count/
lymphocyte count, respectively. Neutrophil-lym-
phocyte ratio (NLR), monocyte-lymphocyte ratio 
(MLR), and platelet-lymphocyte ratio (PLR) were 
determined. The demographic characteristics of 
the patient group are shown in Table I.

Statistical Analysis
All procedures were performed using Statisti-

cal Package for Social Sciences (SPSS Inc., Ar-
monk, NY, USA, v21.0) software. After checking 
the normality distribution of scale variables by the 
Kolmogorov-Smirnov test, continuous parame-

ters were compared using Kruskal-Wallis H and/
or Mann-Whitney U tests according to the num-
ber of samples. The exact significance test for 
the Mann-Whitney U test was performed when 
the sample size was not sufficient. Pearson’s Chi-
square or Fisher tests were used to compare in-
dependent categorical variables according to the 
sample sizes. Continuous variables were stated as 
mean ± standard deviation or median (interquar-
tile range), and categorical variables as numbers 
(percentages). Bonferroni correction was applied 
as post-hoc if significant results were obtained in 
more than two-sample comparisons. CRP, SII, 
and SIRI values were compared with Spear-
man’s correlation test and presented with a simple 
scatterplot. The p-values achieved after post-hoc 
analysis were tabulated in an adjusted manner. A 
two-sided p-value <0.05 was considered statisti-
cally significant.

Results

A total of 102 patients [42 (41.2%) women 
and 60 (58.8%) men] with a mean age of 30.56 
years participated in the study. The age and sex 
distribution of healthy volunteers were similar to 
that of the patients (Table I).

The comparison results of the two groups in 
terms of hemogram measurements and measure-
ments calculated with formulas are given in Ta-
ble II. The patient and control groups differed 
significantly concerning CRP, neutrophil count, 
lymphocyte count, monocyte count, platelet 
count, and PLR (p<0.05), whereas the mean of 
MPV and NLR did not show a significant differ-
ence in control individuals. SII was 729.41 (IQR: 
150.1-7298.8) and SIRI was 1.86 (IQR:0.39-19.4) 
in patients with HS, while it was 536.35 (IQR: 
180.2-1637.8) and 1.07 (IQR:0.34-3.44) in the con-
trol group. SII and SIRI were significantly high-

Table I. Comparison of age and gender of HS patients and controls.

		  Patient Group	 Control Group
	
Gender	 Female	 42 (41.2%)	 51 (51.5%)
	 Male	 60 (58.8%)	 48 (48.5%)

Age	 Between 18-30	 53 (52.0%)	 52.0
	 Between 31-40	 22 (21.6 %)	 21.6
	 41 and above	 27 (26.4%)	 26.4
N		  102	 99
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er in patients with HS than in controls (p=0.005, 
p<0.001). No significant difference was found be-
tween the patient and control individuals in terms 
of characteristics other than these.

The SII and SIRI calculation parameters, neu-
trophil, lymphocyte, and platelet counts, might al-
ready be expected to correlate with SII and SIRI. 
Therefore, correlation analyses of SII and SIRI 
with each other and CRP were performed. It was 
determined that SIRI had moderate correlations 
with CRP (r=0.346, p<0.001) Table III. The cor-
relation between SII and CRP was low (r=0.256, 
p<0.001; Table III). In addition, we analyzed the 
correlation between SII and SIRI and we de-
termined a high level of correlation (r=0.675, 
p<0.001; Table III).

Discussion

The inflammatory pathophysiology of hidra-
denitis suppurativa (HS) has not been precisely 
defined yet. However, inflammatory indicators 
like the number of leukocytes, erythrocyte sed-

imentation rate (ESR), and CRP are used for di-
agnosis and follow-up of the disease12. Leukocyte 
sub-types, including neutrophils, lymphocytes, 
and monocytes, are the non-specific cellular indi-
cators of systemic inflammation. It is known that 
cellular components of blood and their ratio could 
provide insights into the severity of the continuing 
inflammation13.

Recently, a tendency to benefit from inflamma-
tory indexes like NLR, MLR, and PLR to evalu-
ate the activity of various inflammatory diseases 
and as prognostic indicators to predict survival 
has developed14-17.

In the literature, most of the research on NLR 
and PLR values at HS show that NLR and PLR 
values are higher in HS patients compared to con-
trol groups, while Çelikarslan et al18 have not spot-
ted any significant difference among HS patients 
and control groups in terms of NLR and PLR. 
Furthermore, Gambichler et al3 have found that 
PLR is significantly lower in HS patients and stat-
ed that PLR might not be a suitable biomarker of 
disease activity and severity.In our research, neu-
trophil, lymphocyte, and monocyte numbers were 

Table II. Comparison of laboratory parameters HS patients separately with the healthy control group.

	 Patients	 Healthy control
Parameters	 (n=102)	 (n=99)	 p-value

Hemoglobin (g/dl)	 15.04±1.6	 14.7±1.4	 0.136
Neutrophil (109/l)	 5,875±2,280	 4,289±1,816	 < 0.001
Lymphocyte (109/l)	 2,792±904	 2,313±637	 < 0.001
Monocytes (109/l)	 742±392	 545±162	 < 0.001
Platelet (109/l)	 296±66	 274±59	 0.007
MPV (fl)	 10.12±0.83	 10.14±1.14	 0.581
NLR (10-2)	 242±204	 193±80	 0.072
PLR	 118±61	 125±39	 0.028
CRP (mg/l)	 13.2±17	 2.6±1.4	 < 0.001
SII	 729±756	 536±269	 0.005
SIRI	 1.86 ±2.11	 1.07±0.63	 < 0.001

Data were expressed as mean±standard deviation. Mann-Whitney U test was used. Significant values were shown in bold. MPV: 
Mean platelet volume; NLR: Neutrophil/lymphocyte ratio; PLR: Platelet/lymphocyte ratio; CRP: C-reactive protein; ESR: 
Erythrocyte sedimentation rate; SII: Systemic immune-inflammation index; SIRI: systemic inflammation response index.

Table III. The correlation between SII, SIRI, and CRP.

	         CRP		        SIRI		             SII

	 rs	 p	 rs	 p	 rs	 p

CRP			   0.346**	 <0.001	 0.256**	 <0.001
SIRI	 0.346**	 <0.001			   0.675**	 <0.001
SII	 0.256**	 <0.001	 0.675**	 <0.001	

Spearman’s correlation test was used. CRP: C-reactive protein; SII: Systemic immune-inflammation index; SIRI: systemic 
inflammation response index. *p<0.05 **p<0.01.
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higher in HS patients than in the control group, 
whereas NLR elevation was not statistically sig-
nificant. PLR is detected higher with a statisti-
cally moderate significance in the patient group. 
Conflicting results in the literature and our data 
caused us to deduce that NLR and PLR might be 
inadequate biomarkers in HS patients.

Thrombocytes play a significant role in nor-
mal homeostasis. MPV is a thrombocyte function 
indicator. Since chronic inflammatory diseases 
might be related to coagulopathies, changes in 
MVP have been investigated in many different 
diseases. In some of these cases, MVP was not 
found concerning disease activity, while in oth-
ers, it was increased or decreased19,20.

Authorities suggested that high MVP could be 
a risk factor for thrombosis. It is proclaimed that 
increased MVP could be a risk factor in numer-
ous inflammatory diseases like ankylosing spon-
dylitis and rheumatoid arthritis21.

Also, in many up-to-date types of research, 
it is obtained that MVP is significantly high in 
Bechet’s disease19,22. In contrast, Altunışık et al23 
could not determine a significant difference be-
tween acne rosacea patients and control groups in 
terms of MPV and RDW values. Similarly, retro-
spective research on patients with alopecia areata 
by İslamoğlu and Demirbaş24 has not shown any 
significant difference in MPV, RDW, and NLR 
values.

MPV has also been investigated on HS, and 
no consensus has been settled on the outcomes. 
Even though Ünal et al25 detected significantly 
higher MPV values in HS patients compared to 
control groups, Miller et al26 stated they had not 
found any difference in MPV values. Although 
there is chronic recurrent inflammation in HS, it 
might not be connected to a hyper-coagulative or 
pro-thrombotic event.

In our results, platelet numbers were higher 
in our patients compared to the control groups, 
while no statistically significant difference was 
present among MPV values. These conflicting 
findings show the requirement for other prospec-
tive studies with more patients to decide whether 
MPV could be used on HS patients as an inflam-
matory and prognostic indicator or not.

Both systemic immune inflammation index 
(SII) and systemic inflammation result index (SI-
RI) are recently defined inflammatory biomarkers 
related to prognosis and treatment response27. Al-
so, SII is identified as an inflammatory indicator 
of various dermatologicaldiseases8,13. Dincer Ro-
ta et al28 showed that SII could be a predictor for 

psoriasis in patients with psoriasis. Tanacan et al29 
revealed that high SII values are associated with 
disease severity in patients with RAS.

It has also been reported that SII may have a 
high prognostic value in cancer patients and that 
a high pre-treatment SII value may be associated 
with poor outcomes11.

Recent studies27-30 show that since thrombocyte 
number could be accepted as an inflammation 
marker, SII is a more complicated and solid in-
dex to evaluate the relation between inflammato-
ry disease and their comorbidities than NLR. SII 
could be used to identify HS patients at risk for 
high blood pressure, insulin resistance, metabolic 
syndrome, and cardiovascular comorbidities3,30.

SIRI is another new prognostic factor based on 
peripheral neutrophil, monocyte, and lymphocyte 
numbers to forecast prognosis and treatment re-
sponse in some malignancies9,31.

In their meta-analysis, Wei et al32 declared that 
SIRI is related to the poor prognosis of malignan-
cies and could be used as an efficient predictor of 
cancer treatment.

There is not much research on SIRI in dermato-
logic patients in the literature. A recent study with 
acne patients who use isotretinoin displays that 
after ISO treatment, SIRI declined significantly, 
yet there was no difference in initial SIRI values 
between patients and healthy controls27.

According to the result of our study, SII and 
SIRI values were significantly higher in patients 
with HS. One of the most striking findings of our 
study was SIRI’s positive correlation with CRP. 
In addition, a high correlation between SII and 
SIRI in HS patients is detected. Our results sup-
port the hypothesis of SII and SIRI being suitable 
biomarkers for patients with HS.

Limitations
The present study has several limitations. 

Firstly, it has a relatively small sample size and 
is a single-center study. Also, because of its ret-
rospective design, the authors could not obtain 
much information about the disease staging and 
the extent of the involved areas.

Conclusions

Even though the relation of NLR and PLR 
with HS has been investigated previously, this 
is the first research on the interrelation of HS 
with SII and SIRI, as far as we know. Since there 
are conflicting results in the literature on NLR, 
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MPV, and PLR, a significant elevation of SII 
and SIRI may highlight SII and SIRI over other 
markers. Thus, SII and SIRI would be used to 
evaluate treatment response and follow-up in HS 
as new indicators. More advanced prospective 
controlled research is needed to clarify the con-
nection between SII, SIRI, and HS.
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