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Abstract: Objectives: To investigate the efficacy and safety of adalimumab (ADA) in the treatment of hidradenitis
suppurativa (HS). Methods: A retrospective analysis was conducted on the clinical data of 50 patients with HS.
Patients were divided into ADA (n=30) and cyclosporine (CSA, n=20) groups. The Hidradenitis Suppurativa Clinical
Response Criterion (HiISCR) and the International Hidradenitis Suppurativa Severity Score System (IHS4) were used
to assess clinical efficacy. The Dermatology Life Quality Index (DLQI) was used to evaluate patients’ quality of life,
and peripheral blood inflammatory factor levels were measured. Safety was also assessed. Results: After treat-
ment, all scores in both groups decreased significantly (all P<0.05); the decrease in IHS4 score in the ADA group
was significantly greater than that in the cyclosporine (CSA) group (P<0.05). From week 2 to week 12 of treatment,
there was a significant difference in the clinical response rate between the groups (P<0.05). At week 12, the Patient
Global Assessment Relief Rate (PtGA RR) for skin pain in the ADA group was significantly higher than that in the
CSA group (P<0.05). After treatment, the levels of inflammatory cells, NLRP3, and caspase-1 in both groups were
significantly lower than those before treatment (P<0.05), with the ADA group showing a greater decrease than the
CSA group (P<0.05). Some patients experienced dry mouth, abdominal pain, and scalp, which improved after symp-
tomatic treatment. No relapse or secondary infection occurred. Conclusion: ADA demonstrates good clinical efficacy
and long-term safety in treating this population.
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Introduction and 30, but can also occur in childhood [3].
Adalimumab is one of the two biologics

Patients with hidradenitis suppurativa (HS) may approved by the National Medical Products

develop painful nodules, abscesses, or sinus
tracts due to the chronic inflammatory process
[1]. Recurrent inflammation following scar for-
mation can lead to contracture scars, which
are often difficult to prevent from becoming
permanent [2]. HS lesions are mainly distribut-
ed in areas rich in apocrine sweat glands, such
as the axillae and perianal region, where fric-
tion and a moist environment can exacerbate
inflammation and scar formation. Common
symptoms of HS include pain and an inflamma-
tory response. Studies have shown that the dis-
ease typically occurs between the ages of 21

Administration for the treatment of HS. Ada-
limumab works by inhibiting the pro-inflamma-
tory cytokine tumor necrosis factor-alpha (TNF-
«) [4]. Biologics and small-molecule drugs have
significantly improved the long-term prognosis
of patients with mild to moderate HS. TNF-a
antagonists and interleukin-targeting inhibitors
can reduce inflammation, improve the condi-
tion, and enhance the quality of life (QoL) of
patients by acting on related cytokines. Small
molecule drugs are mostly oral formulations,
which improve patient compliance. These drugs
can interfere with intracellular signal transduc-
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tion pathways and regulate the body’s im-
mune response, providing diversified treatment
options for HS [5]. Multiple studies have shown
that in patients with HS who do not respond to
standard adalimumab treatment, the blood
concentration of most drugs is below the treat-
ment threshold, and a few patients develop
anti-ADA antibodies [6]. Other studies have
confirmed that patients with severe and refrac-
tory HS respond well to high-dose ADA treat-
ment [7]. Therefore, this study explores the
therapeutic effect and safety of adalimumab in
patients with moderate to severe HS and ana-
lyzes its impact on the level of peripheral blood
inflammatory factors, aiming to provide a theo-
retical basis for the efficacy research and clini-
cal application of adalimumab in the treatment
of HS.

Materials and methods
General information

This retrospective study collected clinical data
from patients diagnosed with moderate to
severe HS by two or more dermatologists at
Xiantao Hospital of Traditional Chinese Medi-
cine between October 2023 and October 2025.
Based on the clinicians’ treatment protocols at
the time of diagnosis, patients were divided
into an ADA group (n=30) and a cyclosporine A
(CSA) group (n=20).

Inclusion criteria: (1) Patients meeting the clini-
cal diagnostic criteria for HS; (2) Patients with
HS in Hurley stage Il or lll; (3) Patients with sta-
ble physical condition and good mental state.

Exclusion criteria: (1) Patients with severe men-
tal iliness; (2) Patients with allergic reactions to
the active ingredient of the biological agent or
other excipients; (3) Patients with infectious
diseases such as tuberculosis or Human Im-
munodeficiency Virus (HIV); (4) Patients with
underlying diseases of the heart, liver, lungs,
kidneys, etc.; (5) Patients with a history of ma-
lignant tumors.

This study has been approved by the Ethics
Committee of Xiantao Hospital of Traditional
Chinese Medicine.

Treatment protocols
All patients underwent a comprehensive ba-

seline assessment before treatment, including
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interferon-gamma release assay for tuberculo-
sis infection, tuberculin skin test, chest X-ray,
preoperative infection screening (hepatitis B,
hepatitis C, syphilis, and HIV), tumor marker
detection, routine blood and urine tests, liver
and kidney function tests, and erythrocyte se-
dimentation rate and C-reactive protein level
measurements.

Patients in the ADA group initially received
oral erythromycin capsules (0.25 g/capsule, F
H Faulding & Co. Limited), 0.5 g twice daily; and
oral isotretinoin soft capsules (0.1 g/capsule x
10 capsules, Shanghai Xinyi Yan’an Pharma-
ceutical Co., Ltd.), 0.2 g once daily; simultane-
ously, they received subcutaneous injections of
ADA (40 mg/0.8 mL, Vetter Pharma-Fertigung
GmbH & Co. KG), 160 mg in week O, 80 mg in
week 1, and 40 mg weekly thereafter.

Patients in the CSA group received oral cyclo-
sporine capsules (0.25 g/capsule, North China
Pharmaceutical Group Co., Ltd.), 5 mg twice
daily.

Observation indicators

(1) The clinical efficacy of HS was assessed
using the Hidradenitis Suppurativa Clinical
Response (HiSCR) [8] and the International HS
Severity Score System (IHS4) [9]. Inflammatory
lesions were defined as follows: under strict
statistical conditions, active inflammatory nod-
ules, abscesses, or draining sinuses were all
considered inflammatory lesions. Active inflam-
matory nodules were defined as erythematous
subcutaneous nodules with a diameter greater
than 1 cm and accompanied by tenderness.
Nodules without inflammatory changes, old
scars, fibrous bands, and healed inactive
lesions were not included in the statistics.

HiSCR criteria: The total number of inflamma-
tory lesions (nodules + abscesses + fistulas)
decreased by at least 50% from baseline, and
the absolute number of abscesses did not
increase; no new draining fistula were formed.
IHS4 score was calculated using a weighted
summation formula: IHS4 = 1 x number of nod-
ules + 2 x number of abscesses + 4 x number
of fistulas.

The formula for calculating the reduction rate
of IHS4 score after treatment was: (pre-treat-
ment score - post-treatment score)/pre-treat-
ment score x 100%.
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(2) The Patient Global Assessment (PtGA) was
used to quantitatively evaluate patients’ sub-
jective symptoms. To minimize subjective bias
and ensure clear evaluation dimensions, the
PtGA used a 0-10 numerical rating scale (NRS),
where O represents “no symptoms” and 10
represents “the most severe symptom imagin-
able”. Instead of using a single, unweighted
composite score, the PtGA recorded data from
four independent dimensions: pain intensity
(PtGA pain), functional impairment (PtGA func-
tion), perceived disease severity (PtGA severi-
ty), and treatment satisfaction (PtGA response).
The PtGA response rate (RR) for each dimen-
sion (with pain as the primary endpoint) was
calculated as follows: PtGA RR = (baseline
score - follow-up score)/baseline score x 100%.
Significant clinical improvement was defined as
a decrease in the NRS score of >30% or an
absolute decrease of >2 points.

(3) Fasting venous blood was collected from
patients, and serum was separated after cen-
trifugation. The expression levels of interleu-
kin-17 (IL-17), interleukin-23 (IL-23), tumor
necrosis factor-a (TNF-a), soluble interleukin-2
receptor (SIL-2R), NOD-like receptor thermal
protein domain-associated protein 3 (NLRP3),
and caspase-1 in serum were detected using
a double-antibody sandwich enzyme-linked im-
munosorbent assay (ELISA). The assays were
performed strictly according to the kit instruc-
tions, and all kits were purchased from Nanjing
Jiancheng BioEngineering Institute.

(4) The Dermatology Life Quality Index (DLQI)
was adopted to assess the patients’ QoL. This
scale contains 10 items covering ten aspects:
symptoms and physical sensations, psychologi-
cal sensations, daily activities, clothing choic-
es, social and recreational activities, physical
exercise, work and study, family and interper-
sonal relationships, sexual life, and treatment
status. Each item was scored using a 4-point
scale: O = no impact, 1 = slight impact, 2 = sig-
nificant impact, and 3 = extreme impact. The
total score ranges from O to 30 points, with
higher scores indicating poorer QoL. The gener-
ally accepted scoring criteria were: 0-1 points
indicating no significant impact on the patient’s
life; 2-5 points indicating a slight impact on
QoL; 6-10 points indicating a moderate impact
on QolL; 11-20 points indicating a severe impact
on QoL; and 21-30 points indicating an extreme-
ly severe impact on QoL.
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(5) A logistic regression analysis was used to
screen for factors influencing absolute HiSCR
remission in patients with HS. Absolute HiSCR
remission was defined as a reduction of at least
50% in the number of painful nodules and
abscesses from baseline.

Statistical methods

SPSS 19.0 was employed for data processing.
Count data were presented as number of
cases/percentage, and measurement data
were presented as mean + standard deviation
(X+sd). The t-test was adopted to compare
the differences in serum inflammatory factors
and other indicators before and after treat-
ment between the two groups. P<0.05 was
considered statistically significant. Additionally,
G*Power was used to conduct a post-hoc power
analysis to evaluate the adequacy of the sam-
ple size: based on the change in the primary
outcome measure HiSCR, with «=0.05 and an
effect size of d=0.75, and an actual sample
size of 15 cases per group, the calculated
power was 85%, indicating that the sample
size in this study was sufficient to detect the
expected treatment effect.

Results

Comparison of images before and after treat-
ment

Figure 1 shows skin imaging data of a 29-year-
old female patient in the ADA group before
and after treatment. Before treatment, the
patient’s skin showed well-defined red inflam-
matory lesions with a darker center and diffuse
redness around the periphery. These lesions
were sites of HS, with mild swelling and exu-
dation on the surface, suggesting infection or
inflammation, possibly caused by sweat gland
blockage or bacterial infection. After treatment,
the patient’s inflammatory response decreas-
ed, skin condition improved, and swelling and
edema subsided; the patient’s HS was well
controlled, and the skin essentially returned to
near-normal.

Baseline data

Analysis of general data of the subjects show-
ed no statistically significant differences be-
tween the two groups in age, sex, body mass
index, disease duration, serum high-sensitivity
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Figure 1. Images of a patient in the adalimumab group before and after
treatment (female, 29 years old, with hidradenitis suppurativa; A: Before
treatment, B: After treatment).

Table 1. Basic information of the patients

Cyclosporine Adalimumab

Characteristics (CSA) (1=20) (ADA) (n=30)
Age (years) 35.1+6.9 32.7+4.7
Gender

Male 9 13

Female 11 17
BMI (kg/m?) 25.6+2.0 26.4+1.8
Duration of illness (years) 9.0+3.8 9.51£4.0
hs-CRP (mg/dL) 1.52+0.84 1.63%+0.53
IHS4 score 42.1+2.1 43.8+3.8
Hurley’s grading

I 12 19

I 8 11

That was, from week 2 to
week 12, the HISCR RR in the
ADA group was significantly
higher than that in the CSA
group (P<0.05) (Figure 3).

The differences in PtGA RR
for skin pain at week 12 were
analyzed. In the CSA group,
the RRs for skin pain reduc-
tion of >230%, >1, and >30%
and =1 were 45.0%, 56.0%,
and 44.0%, respectively. In
the ADA group, the RRs for the
same categories were 50.0%,
63.3%, and 50.0%, respec-
tively. Compared to the CSA
group, the PtGA RR for skin
pain at week 12 was signifi-

t/x2 P cantly higher in the ADA group

(P<0.05) (Figure 4).

1.482 0.145

0.073 0.792 Changes in inflammatory
cytokine levels in peripheral
blood

1478 0148 Comparison of serum inflam-

-0.442  0.662 matory cytokines TNF-«, IL-17,

-0.583  0.565 IL-23, and SIL2R levels be-

-1.897  0.065 fore and after treatment sh-

0.032 0.862 owed a significant decrease in

both groups after treatment
(all P<0.05). Compared to the

ADA: adalimumab; CSA: cyclosporine; BMI: body mass index; hs-CRP: high-sensitivity
C-reactive protein; IHS4: International hidradenitis suppurativa severity score sys-

tem.

C-reactive protein, international HS score, and
Hurley stage (all P>0.05) (Table 1).

Outcome evaluation

After treatment, the IHS4 scores of both groups
significantly decreased (P<0.05). The reduction
in IHS4 scores was significantly greater in the
ADA group compared to the CSA group (P<
0.05) (Figure 2).

The changes in HISCR RR over the 0-12 week
treatment period were analyzed. At weeks 0, 2,
4, 6, 8, 10, and 12, the HiSCR RR in the CSA
group was 0.0%, 36.0%, 37.2%, 40.6%, 45.8%,
51.3%, and 59.2%, respectively. In the ADA
group, the HiISCR RR was 0.0%, 40.0%, 40.0%,
43.3%,50.0%, 56.7%, and 63.3%, respectively.
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CSA group, the reduction in
these cytokine levels was mo-
re pronounced in the ADA gr-
oup (all P<0.05) (Figure 5).

The changes in serum levels of NLRP3 and
Caspase-1 showed that after treatment, the
levels of NLRP3 and Caspase-1 were signifi-
cantly reduced in both groups (P<0.05). Com-
pared to the CSA group, the reduction in these
levels was more pronounced in the ADA group
(P<0.05) (Figure 6).

QoL assessment

The changes in DLQI 0-1 scores during the 0-12
week showed that at weeks O, 2, 4, 6, 8, 10,
and 12, the RRs of DLQI O-1 scores in the CSA
group were 0.0%, 2.2%, 5.6%, 7.3%, 22.7%,
18.7%, and 17.2%, respectively. In the ADA
group, the RRs of DLQI 0-1 scores were
0.0%, 3.3%, 10.0%, 10.0%, 36.7%, 33.3%, and
33.3%, respectively. Compared to the CSA

Am J Transl Res 2026;18(6):4978-4988
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Figure 2. Comparison of international hidradenitis
suppurativa severity scores between the groups.
ADA: adalimumab; CSA: cyclosporine. # indicates
P<0.05 compared to the cyclosporine (CSA) group; *
indicates P<0.05 compared to baseline.

group, the DLQI 0-1 RR in the ADA group was
significantly higher (P<0.05) (Figure 7).

Safety evaluation

No serious infections or malignancies occurred
in any patient during treatment and follow-up.
Skin lesions significantly improved during treat-
ment, and all other indicators remained within
the normal range. A total of 12 patients experi-
enced adverse reactions. In the ADA group, 5
out of 30 patients (16.7%) reported at least one
adverse event, including dry mouth (3 cases,
10.0%) and skin desquamation (2 cases, 6.7%).
In the CSA group, 7 out of 20 patients (35.0%)
reported adverse events, including dry mouth
(3 cases, 15.0%), abdominal pain (2 cases,
10.0%), and skin desquamation (2 cases,
10.0%). There was no significant difference in
the overall incidence of adverse events be-
tween the two groups (P=0.182, Fisher's ex-
act test) (Table 2). All adverse reactions were
tolerable after symptomatic intervention and
did not recur.

Logistic regression analysis of factors influenc-
ing HISCR in HS patients

Table 3 presents the logistic regression analy-
sis of predictive factors for the absolute reduc-
tion in HISCR in patients with HS. Multivariate
logistic regression analysis used the absolute
decrease of HiSCR to evaluate its association
with various clinical variables. The higher ORs,
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the greater the positive difference in IL-23 and
SIL2R between the groups, suggesting that the
above factors have more significant effects on
the risk of disease occurrence.

Discussion

If not intervened in time, HS can lead to sinus
tract formation and reduce the patient’s QoL.
Analgesia and local inflammation suppression
can delay or affect the progression of osteoar-
thritis. There are currently no specific treatment
guidelines for this disease in the existing litera-
ture, and the general treatment principles for
adults are followed in clinical practice [10].
Traditional treatment options include cortico-
steroids, isotretinoin combined with surgery, all
of which have limitations. Although corticoste-
roids can relieve the pain of patients with HS in
the short-term, the long-term efficacy is poor
[14]. In recent years, antibiotics have become
the first-line treatment for HS, and some antibi-
otics have significant efficacy, especially suit-
able for the control of moderate symptoms or
acute exacerbations of severe inflammation.
Immunomodulatory therapy also has important
clinical value, mainly by blocking the TNF-oc and
IL-17 cytokine pathways [12]. The clinical treat-
ment of HS is challenging, and there is cur-
rently no specific treatment plan. Isotretinoin
can inhibit the formation of keratin plugs in the
hair follicles of patients with HS, but it can
cause adverse reactions such as dry mouth,
liver damage, and dyslipidemia, which limits its
widespread clinical application [13]. Surgical
treatment of HS is more invasive, and some
patients need to undergo skin grafting. Severe
postoperative infection can affect the survival
rate of patients [14]. ADA is a recommended
drug in the 2018 UK Clinical Practice Guide-
lines for HS and belongs to the TNF-« inhibi-
tors. TNF-a is a common core proinflammatory
cytokine and occupies a core position in the
pathogenesis of inflammatory skin diseases
such as HS. As a proinflammatory cytokine,
TNF-a can activate macrophages, destroy the
skin barrier function, and promote angiogene-
sis, thereby inducing the characteristic chronic
inflammation and skin damage of HS [15]. ADA
is the first biologic approved by the FDA for the
treatment of HS. Its mechanism of action is to
specifically inhibit TNF-a. ADA also belongs to
the class of TNF-a inhibitors. HS is a refractory
chronic inflammatory skin disease that requir-
es treatment with biologics such as anti-TNF-«

Am J Transl Res 2026;18(6):4978-4988
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Figure 3. Hidradenitis suppurativa clinical response rate of both groups from
week 0 to week 12. ADA: adalimumab; CSA: cyclosporine. # indicates P<0.05
compared to the cyclosporine (CSA) group.
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Figure 4. Comparison of patient global assessment relief rate for skin pain
at week 12. ADA: adalimumab; CSA: cyclosporine. # indicates P<0.05 com-

clinical practice. First, this
study found that the reduc-
tion rate of IHS4 score in HS
patients receiving ADA inter-
vention was 60.5% (30.0%-
90.0%), and the HiSCR RR at
12 weeks was 63.3%. Kim-
ball et al. [20] found that HS
patients treated with 40 mg
ADA weekly for 12 weeks had
a clinical RR of 58.9%. Zou-
boulis et al. [21] also demon-
strated that 73% of patients
achieved HiSCR, with susta-
ined improvement in lesion
count, skin pain, and life in-
dex scores after 12 weeks of
treatment with 40 mg weekly
ADA. These findings indicate
that ADA can significantly im-
prove the clinical symptoms
of HS patients.

Studies have confirmed that
IL-17 secretion levels in the
skin lesions and surrounding
tissues of HS patients are
higher than those in healthy
individuals [22]. Matusiak et
al. [23] suggested that com-

pared to the cyclosporine (CSA) group.

and anti-IL-17 [16]. ADA has been effectively
used in the treatment of plaque psoriasis, an-
kylosing spondylitis, HS, and other diseases,
with definite clinical efficacy. This drug can sig-
nificantly improve the condition of psoriasis by
inhibiting the tumor necrosis factor-a inflam-
matory pathway. Studies have shown that ADA
not only reduces the severity of skin lesions,
but also has a positive effect on the sexual
function and reproductive health of male pa-
tients, such as improving erectile function,
increasing sperm motility, and regulating tes-
tosterone levels [17]. Other studies have con-
firmed that ADA is effective for ankylosing
spondylitis by regulating the IL-17 pathway, and
its mechanism of action overlaps with that of
other biological agents such as ixekizumab
and bimekizumab [18]. ADA has also been
shown to be effective in improving HS [19]. This
study further analyzed the outcomes and sa-
fety of ADA in HS to provide reference data for
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pared with healthy people,
the serum IL-17 level in HS
patients is elevated, and this
elevation is positively correlated with disease
severity. Both IL-17 and IL-23 belong to T helper
cell 17 (Th17) cytokines, and the Thi7 cell-
mediated IL-17/IL-23 inflammatory axis plays a
major role in the pathogenesis of autoimmune
and inflammatory diseases. Navrazhina et al.
[24] treated moderate to severe HS with a
human anti-IL-17 receptor A monoclonal anti-
body and found that after 12 weeks of treat-
ment, patients’ inflammatory responses and
signs were significantly improved, and IL-17A
levels in the skin and serum around lesions
were reduced. Schlapbach et al. [25] confirm-
ed that IL-23 is highly expressed in macro-
phages infiltrating the dermal papillary and
reticular tissues of HS lesions, while IL-17 in-
filtrates the dermis of lesions. ADA improves
psoriasis symptoms by regulating the IL-17/
IL-23 axis. TNF-a acts as a key trigger that
activates the NLRP3 inflammasome via the
nuclear factor kB (NF-kB) pathway, increasing

Am J Transl Res 2026;18(6):4978-4988
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ADA: adalimumab; CSA: cyclosporine. A: Tumor necrosis factor-oc (TNF-o);
B: Interleukin-17 (IL-17); C: Interleukin-23 (IL-23); D: Soluble interleukin-2
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Figure 6. Serum levels of relevant factors before and after treatment. ADA:
adalimumab; CSA: cyclosporine; A: NOD-like receptor thermal protein do-
main associated protein 3 (NLRP3); B: Cysteine aspartate-specific prote-
ase-1 (Caspase-1); # indicates P<0.05 compared to the cyclosporine (CSA)
group; * indicates P<0.05 compared to baseline.

dritic cells, inhibition of the
NLRP3 pathway by ADA may
suppress the IL-17/IL-23 in-
flammatory loop.

TNF-a blockade may also di-
rectly affect the distribution
of immune cell subsets. Pre-
vious research has shown
that TNF-a promotes Thi17
cell differentiation and sur-
vival by facilitating the expan-
sion of an effector function
subpopulation (CD4+ Treg).
Thus, the decreased IL-17 ex-
pression levels observed in
our group may be attributed
to changes in the composi-
tion of T-helper cell subsets,
though other factors may also
be involved. TNF-a promotes
the transcriptional expression
of NLRP3 and pro-IL-1B th-
rough the NF-kB signaling pa-
thway. At the molecular le-
vel, this process involves the
phosphorylation of the IKK
complex and subsequent de-
gradation of IkBa. As re-
viewed by Zhang et al. [27],
caspase-8 serves as a criti-
cal molecular switch in va-
rious inflammatory diseases.
Notably, its activity is tightly
regulated by post-translation-
al modifications, including ph-
osphorylation at specific ty-
rosine and serine residues,
which determine whether a
cell undergoes apoptosis, ne-
croptosis, or pyroptosis. When
ADA neutralizes TNF-q, it th-
eoretically blocks this phos-
phorylation cascade, thereby
inhibiting the formation of

NLRP3 expression and amplifying pro-IL-13
[26]. Through neutralization by ADA, TNF-a is
inactivated, thereby preventing priming and
formation of the NLRP3-Caspase-1 complex.
Therefore, caspase-1 is prevented from cleav-
ing pro-interleukin-1 beta (IL-1B) and pro-inter-
leukin-18 (IL-18) into their active forms. Since
IL-1B is a potent inducer that stimulates the
production of IL-17 and IL-23 in T cells and den-
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the NLRP3-Caspase-1 complex. Given that IL-
1B is a key factor in inducing Th17 cell differen-
tiation and IL-23 production, its reduced level
further interrupts the IL-17/1L-23 inflammatory
loop. In addition, TNF-a blockade may exert its
effects by altering the distribution of immune
cell subsets, such as suppressing Thl7 ex-
pansion and restoring Treg function. Therefore,
although this study did not directly provide evi-

Am J Transl Res 2026;18(6):4978-4988
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Week

Table 2. Comparison of treatment-related adverse reactions be-

tween the two groups

14

Adverse events

ADA group CSA group

OR (95% Cl)

(n=30) (n=20)
Dry mouth 3(10.0%) 3(15.0%) 0.678 0.63(0.11-3.60)
Abdominal pain 0(0.0%) 2(10.0%) 0.160 0.12(0.01-2.57)
Skin desquamation 2 (6.7%) 2 (10.0%) 0.689 0.64 (0.08-4.98)
Any adverse event 5 (16.7%) 7 (35.0%) 0.182 0.37 (0.10-1.43)

Table 3. Logistic regression analysis of predictive factors for abso-
lute reduction in hidradenitis suppurativa clinical response

Factor B SE X P OR 95% ClI

IHS4 0.238 0.412 3.436 0.063 1.444 0.622-1.336
PtGA RR 1.266 0.356 4.074 0.024 1.323 0.435-1.571
TNF-a 0.742 0477 2.697 0.031 1.224 0.564-1.423
IL-17 0.756 0.375 4.363 0.028 1.953 0.473-1.354
IL-23 1.624 0.475 7.754 0.022 3.622 1.234-7.422
SLI2R 1924 0.435 7568 0.026 3.542 1.252-6.323
NLRP3 1.385 0.464 2543 0.002 1.253 0.323-1.653
Caspase-1 1.317 0.435 2.625 0.003 1.324 0.453-1.652
DLQIO-1RR 0.733 0.311 1.875 0.046 0.424 0.522-1.452

B: regression coefficient; SE: standard error; x?: Chi-square; OR:

odds ratio; 95%

Cl: 95% confidence interval; IHS4: international hidradenitis suppurativa severity
score system; PtGA RR: patient global assessment relief rate; TNF-o: tumor necrosis
factor-alpha; IL-17: interleukin-17; IL-23: interleukin-23; SIL2R: soluble interleukin-2
receptor; NLRP3: NOD-like receptor family pyrin domain-containing 3; Caspase-1:
cysteinyl aspartate specific proteinase-1; DLQI O-1 RR: dermatology life quality index

0-1 remission rate.

dence of phosphorylation, the coordinated
downregulation of downstream inflammatory
factors strongly and indirectly confirmed that
ADA exerted its therapeutic effects by inhibit-
ing the TNF-o/NLRP3/IL-17 axis. Consistent
with the regulatory functions of caspase-8 out-
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lined in the literature [27],
future studies should com-
bine tissue biopsy and molec-
ular biology techniques - such
as phospho-specific antibod-
ies or kinase activity assays -
to directly verify the phosph-
orylation status of signaling
molecules like NF-kB p65,
IKKa/B, or RIPK1, thereby
completing the causal chain
following ADA treatment.

SIL2R is an important im-
munosuppressive factor [28].
Matusiak et al. [29] noted
that serum SIL2R levels can
be used for disease staging
in HS. Wieland et al. reported
that serum SIL2R levels were
significantly lower in HS pa-
tients after ADA treatment
[30]. The NLRP3 inflamma-
some mediates inflammatory
response activation through
the production of pro-inflam-
matory cytokines, including
IL-1B and IL-18 [31]. Increa-
sing evidence supports the
involvement of NLRP3 in the
pathogenesis of HS. Moran et
al. [32] demonstrated via sin-
gle-cell ribonucleic acid se-
quencing that IL-17, IL-1j3, and
NLRP3-related genes and
pathways were significantly
upregulated in the skin of HS
patients. Furthermore, inhi-
biting the NLRP3 inflamma-
some in skin explants from
these patients can markedly
reduce the secretion of other
key inflammatory mediators.
Using immunohistochemistry,
Manfredini et al. [33] pro-
posed that the expression
level of NLRP3 protein in skin
keratinocytes of HS patients
was elevated, and the NLRP3/

IL-1B pro-inflammatory axis was overactive in
the skin of these patients. This study revealed
that serum NLRP3 levels in HS patients were
also significantly reduced following ADA inter-
vention. Currently, there is no direct evidence
that ADA regulates the expression of SIL2R and
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NLRP3 in HS. However, Crommelin et al. [34]
found that ADA intervention improved serum
SIL2R levels in patients with refractory sarcoid-
osis. Olivares-Gonzalez et al. [35] proposed
that ADA can reduce retinal cell death by in-
hibiting Caspase-3 activation and can also
downregulate the NLRP3 inflammasome. This
indirectly confirms that ADA may act in HS by
regulating the expression of SIL2R and NLRP3.

A broader perspective on post-translational
regulation further supports these observations.
As extensively reviewed by Liao et al. [36], ubi-
quitination is a fundamental mechanism for
maintaining protein homeostasis and regulat-
ing immune and inflammatory responses. The
ubiquitin-proteasome system controls the deg-
radation of key inflammatory signaling mole-
cules, including TNF-a, NF-kB pathway compo-
nents, and NLRP3 inflammasome elements.
Dysregulation of ubiquitination is closely link-
ed to inflammatory diseases. Therefore, the
reduction in NLRP3, Caspase-1, and various
cytokines following ADA treatment observed in
our study may be partly attributed to enhanc-
ed ubiquitin-dependent degradation of these
pro-inflammatory proteins, a mechanism that
warrants further investigation. Additional evi-
dence is needed to confirm these results.

Moreover, the safety profile of ADA in HS
requires further investigation. Bechara et al.
[37] reported that 48% of patients showed a
clinical response to ADA as an adjunctive treat-
ment for moderate to severe HS 12 weeks fol-
lowing major resection. However, 72% of the
patients experienced adverse reactions, al-
though none developed complications such as
wound infections or bleeding. Glatt et al. [38]
found that the HiISCR RR in 21 patients with
moderate to severe HS after 12 weeks of
ADA treatment was 57.3%. Among them, 46%
achieved HiSCR75, 32% reached HiSCR9O,
and only one patient experienced a serious
adverse event. This is consistent with the find-
ings of this study, where no serious adverse
events occurred in patients with moderate to
severe HS treated with ADA. These results in-
dicate that ADA is safe for the treatment of HS
and is worthy of clinical application.

Recently, biologic agents targeting the IL-17
pathway have been introduced; for instance,
secukinumab and bimekizumab target this
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pathway and have also passed regulatory re-
view for the treatment of HS [39]. Among these,
bimekizumab is an 1gG1 monoclonal antibody
that selectively inhibits both IL-17A and IL-17F.
Given that both IL-17A and IL-17F are elevated
in HS lesion areas, a dual-inhibition approach
may provide more potent anti-inflammatory ef-
fects [40]. A Network meta-analysis comparing
the short-term effects of approved biologics -
adalimumab, secukinumab, and bimekizumab
- identified no direct head-to-head trials but
showed that these treatment options had si-
milar clinical outcomes [41].

This study also has limitations: the sample size
was small, resulting in insufficient statistical
power for analysis. To address this limitation,
future studies should adopt large-scale sam-
ple designs to enhance statistical power. In
addition, due to the lack of direct assessment
of phosphorylated-NF-kB, activated STAT3, or
specific immunocyte changes, as well as the
absence of analysis at the subcellular locali-
zation level - including NLRP3/Caspase-1 ac-
tivity or associated protein profile changes in
inflammatory areas after necrotic tissue de-
struction - we were unable to experimentally
verify the causal relationship between ADA-
induced TNF-a inhibition and NLRP3 downre-
gulation in this patient group. Future research
directions should include transcriptomic analy-
sis of skin lesion transcripts or in vitro stimula-
tion of peripheral blood mononuclear cells from
patients to map molecular changes and verify
the pathophysiological mechanisms through
experimental data.

In conclusion, ADA exhibits good therapeutic
efficacy and low risk in HS patients. ADA can
significantly reduce the concentrations of TNF-
o, IL-4, IL-17, 1IL-23, SIL2R, NLRP3, and Ca-
spase-1 in HS patients, thereby alleviating their
symptoms.
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