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Abstract Background: Chronic suppurative hidradenitis (HS) is a recurrent inflammatory disease of apocrine
gland-bearing skin regions. Despite its prevalence, the immunopathogenesis remains poorly defined. Objective: To
investigate the features of immune status in patients with different Hurley stages of HS. Methods: Thirty-six patients with
HS (Hurley I-111) were studied using flow cytometric immunophenotyping of peripheral blood lymphocytes (CD3, CD4,
CD8, CD16, CD20, CD45). Findings were compared with 20 healthy controls. Results: Early-stage HS (Hurley I) showed
nearly normal immune parameters. In Hurley I1-1I11, significant decreases in CD3* and CD4* T-lymphocytes, increased CD8*
cytotoxic T-cells, reduced CD4/CDS ratio, and elevated CD20* B-cells and CD16* NK-cells were observed. Conclusion:
Chronic suppurative hidradenitis is associated with progressive systemic immune dysregulation, with a clear correlation
between immune imbalance and disease severity.
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1. Introduction

Hidradenitis suppurativa (HS), or chronic suppurative
hidradenitis, is a chronic, recurrent, and debilitating inflammatory
dermatosis that affects apocrine gland-bearing regions such
as the axillae, groin, and perianal areas; it manifests with
painful nodules, abscesses, sinus tracts, and scarring, leading
to severe impairment of patients’ quality of life [1].

The global prevalence of HS is estimated to be 1-4%, with
a predominance among young and middle-aged women [2].
Despite significant clinical relevance, the pathogenesis of
HS remains incompletely understood. Growing evidence
suggests that immune dysregulation involving both innate
and adaptive immune responses plays a pivotal role [3,4].

While earlier research primarily focused on cytokine
dysregulation and inflammatory mediators [5], less is known
about the cellular immune mechanisms and their alterations
across disease stages. Understanding the immune status of
patients with various clinical forms of HS can contribute to
elucidating disease mechanisms and developing individualized
treatment strategies [6].

Objective:

To assess the features of immune status in patients with
different Hurley stages of chronic suppurative hidradenitis.
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2. Materials and Methods

Study population

The study included 36 patients diagnosed with HS according
to standard clinical criteria. The distribution by Hurley stage
was as follows:

e Stage | — 6 patients (16.7%)
e Stage Il — 14 patients (38.9%)
o Stage I11 — 16 patients (44.4%)

The control group consisted of 20 healthy volunteers
matched by age and sex. All participants provided written
informed consent.

Immunophenotyping

Peripheral blood lymphocytes were analyzed using flow
cytometry with monoclonal antibodies against CD3, CD4,
CD8, CD16, CD20, and CD45. The following parameters
were evaluated: total T-lymphocytes (CD3"), helper T-cells
(CD3*CD4"), cytotoxic T-cells (CD37CD8"), B-lymphocytes
(CD20%), natural killer (NK) cells (CD3°CD16"), and the
immunoregulatory index (CD4/CD8 ratio).

Statistical analysis

Data were analyzed using Student’s t-test with p < 0.05
considered statistically significant. Results are expressed as
mean + SD. Pearson’s correlation coefficient was used to
assess relationships between immune parameters and clinical
stages.
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Table 1

Parameter Control Hurley | Hurley 11 Hurley 111
CD3" T-lymphocytes (%) 68 +4 66 £5 58 +6* 52 £7**
CD4* T-helper cells (%) 42 +3 40 3 33 +4* 28 +5**
CD8" cytotoxic T-cells (%) 25 +3 27 £3 35 +4* 40 £5**
CD4/CD8 ratio 1.7+03 | 15+03 | 1.2+0.2* | 0.9=+0.2**
CD20* B-lymphocytes (%) 9+2 10 +2 12 +3 14 +3*
CD16" NK-cells (%) 12 +3 13 +3 15 +4 18 +4*

*p <0.05, ** p <0.01 vs. control group. Values are mean +SD.

3. Results

A total of 36 patients (18 females, 18 males; mean age
34.7 £ 7.5 years) participated in the study. Most cases
corresponded to moderate-to-severe disease (Hurley I1-111).
The control group included 20 age- and sex-matched healthy
individuals. Baseline hematologic indicators did not differ
significantly between groups.

Flow cytometry revealed progressive alterations in
lymphocyte subpopulations with advancing disease stage
(Table 1).

In Hurley I, immune parameters remained close to normal
ranges, with minor non-significant changes in CD4* and
CDS8* cells. In Hurley II, significant decreases in total CD3*
and CD4" lymphocytes were detected, accompanied by an
increase in CD8" cells and reduction in CD4/CD8 ratio. In
Hurley 111, immune alterations were most pronounced: CD4*
helper T-cells dropped by 30-35%, CDS8" cells increased up
to 40 5% of lymphocytes, and the CD4/CD8 ratio fell
below 1.0. Concurrently, CD20* B-cells and CDI16*
NK-cells were elevated, reflecting chronic activation of
humoral and innate immunity.

A strong inverse correlation was found between CD4/CD8
ratio and disease severity (r = —0.71, p < 0.01). NK-cell
levels correlated positively with the presence of chronic
sinus tracts (r = 0.62, p < 0.05).

These results confirm an association between immune
imbalance and clinical severity in HS and are consistent with
the notion that systemic immune activation accompanies
disease progression [2-7].

4. Discussion

The study demonstrates progressive immune dysregulation
in chronic suppurative hidradenitis, involving both adaptive
and innate immunity. The principal findings include decreased
total CD3* T-lymphocytes, pronounced deficiency of CD4*
helper T-cells, relative predominance of CD8* cytotoxic
lymphocytes, reduced CD4/CDS ratio, and increased CD20*
B-lymphocytes and CD16" NK-cells.

These observations resonate with current literature
that characterizes HS as a systemic immunoinflammatory
disorder rather than a purely local skin disease. Increased
cytotoxic activity and CD8" infiltration in lesional tissue

have been reported previously [2,4], and peripheral CD8*
expansion observed here parallels those cutaneous findings.
Dysregulated Th1/Th17 cytokine expression (e.g., IL-17,
TNF-a) described by other authors likely underlies the helper
T-cell dysfunction we observed [6]. Elevated immunoglobulins
and B-cell activation reported elsewhere correspond to the
increased CD20" counts in advanced stages [7].

Mechanistically, chronic antigenic stimulation in HS (e.g.,
due to follicular rupture, biofilms, or persistent inflammation)
may lead to activation-induced cell death or exhaustion of
CD4" T-cells, while sustained antigen exposure and tissue
damage drive expansion of CD8" and NK-cell populations.
The decline of the CD4/CD8 ratio below 1.0 in severe cases
reflects a loss of immune homeostasis comparable to patterns
seen in other chronic inflammatory and autoimmune
disorders [3,4].

From a clinical perspective, these immune alterations
have diagnostic and therapeutic implications. Monitoring
lymphocyte subpopulations could support disease staging,
aid in prognostication, and guide the use of targeted
immunomodulatory therapy (e.g., anti-TNF-o or anti-1L-17
agents). Restoration of CD4/CD8 balance during treatment
may represent a useful biomarker of therapeutic response.

Study limitations include the modest sample size and
cross-sectional design, which preclude causal inference and
longitudinal assessment of immune dynamics. Future studies
incorporating serial sampling, cytokine profiling, tissue
immunohistochemistry, and response-to-therapy analyses
are warranted to strengthen the translational relevance of
these findings.

5. Conclusions

In conclusion, progression of hidradenitis suppurativa is
accompanied by stepwise immune dysregulation—most
notably CD4* depletion and CD8*/CD20*/CD16" expansion
—underscoring the systemic immunological nature of HS
and supporting integrative immunological approaches in
patient management.
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