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Summary.

Acute adhesive small bowel obstruction (AASBO) ranks among the most common indications for emergency abdominal
surgery. However, conventional approaches to severity assessment and treatment selection do not incorporate the significant
immunological disturbances characteristic of this condition.

Objective. To enhance the diagnosis and management of AASBO through the implementation of a clinical-immunological
risk stratification scale and to evaluate the impact of immunotherapy on clinical and immune outcomes.

Materials and Methods. A total of 115 patients with AASBO were enrolled and allocated to a control group (n=56;
standard care) or a study group (n=59; standard care plus immunotherapy). Comprehensive clinical, laboratory,
radiological, and immunological parameters were analyzed. A prognostic scale incorporating 25 variables was developed.
Immune response dynamics and complication rates were rigorously assessed. All procedures were conducted in accordance
with the World Medical Association’s Declaration of Helsinki (2000 amendments). Statistical analyses were performed
using SPSS 22.0 and MedCalc software. Normality was assessed with Shapiro-Wilk test. Between-group comparisons
utilized Mann-Whitney U test, Student’s t-test, Pearson’s chi-square test, and Spearman’s correlation analysis. Predictive
performance was evaluated through ROC analysis calculating the area under the curve (AUC). Statistical significance was
defined as p < 0.05.

Funding: This work was carried out within the framework of the research plan of the Bukhara State Medical Institute
(05.2022 DSc.135) entitled «Development of new approaches to early diagnosis, treatment, and prevention of pathological
conditions affecting the health of the population of the Bukhara region after COVID-19 (2022-2026)».

Results. Severe disease progression was significantly associated with CD4"* counts < 600 cells/uL, HLA-DR" expression < 30%,
1L-6 levels > 30 pg/mL, and TNF-o. levels > 25 pg/mL. The study group demonstrated a 3.3-fold reduction in mortality, a 28.1%
shorter hospital stay, and a 2.4-fold decrease in Clavien-Dindo grade III-V complications. The integrated prognostic scale
exhibited high predictive accuracy (AUC = 0.917).

Conclusion. The incorporation of clinical-immunological stratification and immunotherapy into the management algorithm
for AASBO significantly improves treatment outcomes, reduces complication rates, and decreases mortality.
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Introduction

Acute adhesive small bowel obstruction (AASBO)
continues to represent a predominant indication for
emergency hospitalization and surgical intervention in
acute abdominal pathology [1, 2]. Epidemiological data
indicate this condition accounts for 60-75% of mechanical
intestinal obstruction cases [3], with surgical management
of AASBO constituting approximately 30% of emergency
abdominal procedures [4, 5].

Despite advancements in laparoscopic approaches and
anti-adhesion agents, recurrence rates and postoperative
complications remain substantially elevated. The
reoperation rate for AASBO within 10 years following
initial laparotomy reaches 20-35% [6], with mortality
exceeding 10-15% in complicated presentations [7].
Contemporary diagnostic and therapeutic algorithms
predominantly rely on radiographic and clinical
assessment, failing to incorporate evaluation of the
patient’s immunological status [8].

Emerging evidence underscores the critical role of
immunological dysregulation in the pathogenesis of
abdominal surgical emergencies [9, 10]. In AASBO,
features of secondary immunodeficiency manifest early in
the disease course, characterized by CD4" lymphopenia,
altered CD4/CDS ratios, suppressed HLA-DR" monocyte
expression, and cytokine cascade activation with elevated
IL-6 and TNF-a [11, 12]. These immunological parameters
demonstrate significant correlation with disease severity,
postoperative complications, and mortality [13].

Nevertheless, immunological parameters remain
consistently underutilized in routine clinical practice.
Existing severity scoring systems lack immune biomarkers,
impeding early risk stratification and timely implementation
of pathogenesis-based therapy [14, 15]. This clinical gap
highlights the necessity of integrating immunodiagnostic
approaches into AASBO management protocols and
developing prognostic tools for treatment personalization
according to individual immune profiles.
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Of particular therapeutic interest is immunomodulatory
therapy — specifically, agents capable of modulating both
T-cell-mediated and innate immunity. Adjunctive use
of these therapeutics with standard management may
optimize postoperative recovery, mitigate cytokine
storm intensity, and reduce the incidence of septic
complications [16, 17].

Materials and Methods

A prospective observational study was conducted in
the Department of Emergency Surgery at the Khorezm
Regional Branch of the Republican Scientific and Practical
Center for Emergency Medical Care from 2021 to 2024.
The study cohort comprised 115 consecutive patients
with confirmed acute adhesive small bowel obstruction
(AASBO) requiring emergency hospitalization. Inclusion
criteria were: age >18 years, absence of active malignancy
or autoimmune disorders, radiologically confirmed
AASBO, and written informed consent. Exclusion criteria
included neoplastic obstruction, generalized peritonitis,
and pre-existing immunodeficiencies.

Participants were allocated to two treatment groups:
Control group (n=56) received standard surgical care
without immunomodulatory therapy; Intervention group
(n=59) received personalized immunotherapy in addition to
standard care, based on individual clinical-immunological
profiling.

A reference cohort of healthy volunteers (n=20),
matched by age and sex, without inflammatory conditions
or previous abdominal operations, was established to
determine baseline immunological parameters.

All patients underwent comprehensive diagnostic
evaluation at admission including: complete blood count
with biochemical profiling; calculated leukocyte indices
(NLR, PLR, LII, HII); coagulation studies (fibrinogen,
D-dimer, APTT, INR); abdominal ultrasonography and
radiography; and contrast-enhanced multislice computed
tomography when clinically indicated.

Immunological assessment included determination
of: CD3*, CD4*, CD8*, CD16*, CD25*, HLA-DR" using
flow cytometry; serum levels of IL-6 and TNF-a (enzyme
immunoassay); levels of circulating immune complexes
(CICs); immunoglobulins of classes A, M and G (IgA,
IgM, IgG); ICAM-1 and VCAM-1 (ELISA method).

Laboratory assessments were conducted at admission
(within 24 hours) and during treatment days 5-7. The
intervention group received precision immunotherapy
based on clinical-immunological risk stratification,
including immunomodulators (Polyoxidonium,
Thymogen, Likopid), interferon inducers, and occasionally
Roferon- A.

For quantitative assessment of complication risk,
we developed an integrated risk stratification scale
incorporating 25 clinical, laboratory, imaging, and
immunological parameters. Each variable was scored 0-10
points, with total scores quantifying immuno-inflammatory
burden.

All procedures were conducted in accordance with
the World Medical Association’s Declaration of Helsinki
(2000 amendments).
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Statistical analyses were performed using SPSS 22.0
and MedCalc software. Normality was assessed with
Shapiro-Wilk test. Between-group comparisons utilized
Mann-Whitney U test, Student’s t-test, Pearson’s chi-
square test, and Spearman’s correlation analysis. Predictive
performance was evaluated through ROC analysis
calculating the area under the curve (AUC). Statistical
significance was defined as p < 0.05.

Funding: This work was carried out within the
framework of the research plan of the Bukhara State
Medical Institute (05.2022 DSc.135) entitled «Development
of new approaches to early diagnosis, treatment, and
prevention of pathological conditions affecting the health
of the population of the Bukhara region after COVID-19
(2022-2026)».

Results

Initial immunological assessment conducted within 24
hours of admission demonstrated significant disparities
between the control and study cohorts at enrollment. Both
groups exhibited features of immune dysregulation, with
patients ultimately requiring surgical management showing
more pronounced abnormalities. CD4* lymphocyte counts
in surgical candidates were reduced by 34.3% compared
to reference values (p < 0.001), while CD4/CDS8 ratios
decreased below 1.0, consistent with T-cell imbalance.

Compromised antigen-presenting function was
evidenced by suppressed HLA-DR expression on
monocytes (<30% in 61.0% of study group participants),
with elevations in IL-6 and TNF-a concentrations exceeding
reference ranges by 3.2-fold and 2.5-fold, respectively.
These immunological perturbations demonstrated strong
correlation with clinical severity, surgical necessity, and
postoperative complication rates.

Through comprehensive correlation analysis of clinical,
laboratory, radiographic, and immunological parameters,
we developed an integrated prognostic risk stratification
scale containing 25 variables organized into discrete
clinical domains (Table 1).

Each parameter was scored from 0 to 10 points based on
the degree of deviation from normal values. The maximum
possible total score was 250 points. At a threshold value
of >150 points, the scale demonstrated 92.1% sensitivity
and 86.3% specificity for predicting complicated clinical
course (AUC = 0.917 by ROC analysis). Patients with
scores <120 achieved successful conservative treatment
in 94.3% of cases.

Comparison of clinical outcomes between control
and study groups revealed significant differences in
complication rates, hospital stay duration, and mortality.
Patients receiving immunocorrective therapy showed
significant improvement in both clinical parameters and
immune status indicators (Table 2).

As shown in the table, the inclusion of immunotherapy
significantly reduced the duration of all key disease
phases, from intestinal paresis to intoxication syndrome,
and substantially shortened hospital stay. Mortality in the
study group was 3.7 times lower than in the control group
(p<0.01).
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Table 1.

Comprehensive Clinical-Immunological Severity Assessment Scale for Patients with Acute Adhesive Small
Bowel Obstruction (AASBO)

Value Distribution
Parameter
0 points 5 points 10 points
Clinical Parameters
Pain duration None /<12 h 13-24 h >24 h
Absence of stool and gas <24 h 25-48 h >48 h
Body temperature <37,5°C 37,6-38,0 °C >38,0 °C
Tachycardia <90 bpm 91-100 bpm >100 bpm
Previous abdominal surgeries 0 1 surgery 22 surgeries
Peritoneal irritation signs Absent Equivocal Clearly positive
Laboratory Parameters
Leukocytes (x10°/L) <10 10-12 >12
CRP (mg/L) <30 31-60 >60
NLR <3 3,1-5 >5
PLR <150 151-180 >180
LIl <1,5 1,6-2,0 >2,0
HIl <1,2 1,3-1,5 >1,5
Coagulation Profile
D-dimer (ng/mL) <500 501-1000 >1000
Fibrinogen (g/L) 2,5-4,0 >4.0 >5,0 unn <2,0
APTT/INR Normal Borderline prolongation |Marked prolongation
Imaging Parameters
Bowel loop dilation >3.5 cm (CT) Absent Equivocal Confirmed
Free fluid (CT/US) None Single location Multiple collections
Absent peristalsis (US) Preserved Slowed Absent
Contrast in colon at 6 h Present Delayed Absent
Immunological Parameters
IL-6 (pg/mL) <15 16-30 >30
TNF-a (pg/mL) <20 21-25 >25
ICAM-1 (ng/mL) <250 251-300 >300
HLA-DR* (%) on monocytes >35% 30-35% <30%
CD4*/CD8" index 21,2 1,0-1,19 <1,0
CD16" (%) <15% 16-20% >20%
Table 2.
Comparison of Treatment Outcomes Between Control and Study Groups
Patient Groups
Parameter p-value
Control (n=56) Study (n=59)

Mean duration of intestinal paresis, days 43+1.4 29+1.0 <0.001
Return of bowel sounds (auscultation), days 42+13 28+0.9 <0.001
Transition to oral feeding, days 57+15 3.8+1.2 <0.001
Duration of intoxication syndrome, days 3.6+1.2 24+0.9 <0.001
Mean hospital stay, days 121+ 2.8 8.7+21 <0.001
Reoperations (re-laparotomies), n (%) 5 (8.9%) 2 (3.4%) <0.05
Readmissions within 30 days, n (%) 6 (10.7%) 2 (3.4%) <0.05
Mortality, n (%) 7 (12.5%) 2 (3.4%) <0.01

The most significant changes were recorded in the surgical
patient subgroup. Immunotherapy in study group patients
resulted in: an increase in CD4" lymphocytes by more than
35%; restoration of the CD4/CD8 index to 1.77 (versus 1.10
in the control group); increased HLA-DR* expression on
monocytes (from 33.2% to 41.5%); decreased IL-6 levels from
71.8 pg/mLto 21.5 pg/mL and TNF-a from 32.6 to 12.2 pg/mL
(both p<0.001); and reduced plasma CICs concentrations

from 79.1 to 56.4 optical units. These changes indicated not
only normalization of the cellular immune response but also
resolution of systemic cytokine storm, likely determining the
clinical advantages in the study group (Table 3).
Collectively, these findings confirm that integrating
immunotherapy into the management algorithm for
AASBO facilitates both functional immune recovery and
significant reduction in complication rates and mortality.
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Table 3.
Dynamics of Key Immunological Parameters in Patients Receiving Inmunotherapy
Study Timepoint
Parameter Before Treatment After Treatment p-value
CD4", cells/puL 474 £ 122 725 + 136 <0.001
CD4/CD8, ratio 1.10+£0.24 1.77 £ 0.31 <0.001
HLA-DR", % 33.2+39 415+ 3.8 <0.001
IL-6, pg/mL 71.8+12.6 21.5+6.4 <0.001
TNF-a, pg/mL 32.6 £6.3 122+41 <0.001
CICs, conv. units 79.1+12.2 56.4 + 9.0 <0.001

Discussion

Our findings confirm that acute adhesive small bowel
obstruction (AASBO) involves not only mechanical
obstruction and local inflammation but also profound
immune dysregulation that significantly impacts clinical
outcomes. This observation aligns with established
literature documenting cytokine-mediated inflammation,
T-cell imbalance, and impaired antigen presentation in
abdominal surgical emergencies [18].

Within 24 hours of symptom onset, AASBO patients
demonstrated significant immune homeostasis alterations:
reduced CD4* lymphocyte counts, decreased CD4/CD8
ratios, suppressed HLA-DR" expression, and elevated IL-6
and TNF-a production. These parameters reflect the transition
from systemic inflammatory response syndrome (SIRS)
toward compensatory anti-inflammatory response syndrome
(CARS), serving as valuable prognostic indicators [19].

Notably, reduced monocytic HLA-DR expression
emerged as a particularly sensitive predictor of immune
paralysis and septic complications in surgical patients.
In our cohort, this parameter demonstrated exceptional
discriminative capacity in ROC analysis (AUC=0.917),
underscoring its clinical utility. These findings corroborate
work by A. M. Muhar et al., where low HLA-DR levels
in abdominal sepsis patients correlated with 3-5-fold
increased mortality risk [20].

Immunotherapy targeting inflammatory response
modulation, T-cell cooperation restoration, and antigen
presentation normalization demonstrated substantial
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Pesiome.

Toctpa cnaiikoBa nenpoxianicts Tonkoi kuiuku (CCHTK) € opniero 3 HafyacTimnX NpUYMH EKCTPEHUX OMepaliil Ha opraHax
4yepeBHOI MopokHHHU. OIHAK CTaHAAPTHI MiIXOAU 10 OLIHKH TSDKKOCTI Ta BUOOPY TaKTHKHU JIIKyBaHHS HE BPaXxOBYIOTh BUPAXKEHICTh
IMYHOJIOTiYHUX MMOPYILICHB, 1110 CYNPOBOKYIOTh el CTaH.

Mera nocaimkennst. [lixsumntu edexrupnicts niarnoctuku ta gikyBants OCHTK nuisixom BpoBaDKeHHs KITiHIKO-IMYHOJIOTYHOT
mKany crparudikaliii pu3uKy Ta OLIHKH BILUIMBY iMyHOTeparii Ha KITiHIYHI Ta IMyHHI pe3yJIbTaTH 3aXBOPIOBAHHS.

Marepiaan Ta metoau. Bevoro Oyiio 3apeectpoBano 115 marientis 3 AASBO, siki Oynu po3noziiieHi Ha KOHTPObHY rpymy (n=56;
CTaHAApTHE JiKyBaHHs) Ta JOCHiAHY rpymy (n=59; craHgapTHe JiKyBaHHs IUIIOC iMyHOTepamis). Byio npoanasi3oBaHO KOMILISKCHI
KJIiHI4Hi, TabopaTopHi, paAioioriuHi Ta iMyHooriuti napameTpu. byma po3po0ieHa mporHoCcTHYHa MIKaa, 0 BKIoYaia 25 3MiHHUX.
Bci npouenypu npoBoxuiics BignosigHo 1o [enabcincbkoi aekiaapanii BeecBitHbol Meauunoi acouianii (monpasku 2000 poky). Byio
PETeNbHO OLIHeHO AWHAMIKY iIMyHHOI BiJIIOBi/i Ta 4acTOTy ycKiaaHeHb. CTaTUCTUYHUIA aHai3 OyJIo IPOBEJCHO 32 JONOMOTOIO MPo-
rpamHoro 3abe3neuenns SPSS 22.0 ta MedCalc. HopmansnicTs Oyio ormineno 3a gornomoroto tecty Hlamipo-VYinka. [ist mopiBHSIHHS
MK rpynamu Oyio BUKopuctaHo Tect Manna-YitHi, t-rect CrbrofieHTa, TecT Xi-kBazapar [lipcona ta kopensuiiiauii ananiz CripMeHa.
IIporuocTuuHa eeKTHBHICTH OLiHIOBaacs 3a gornoMoror ROC-ananizy 3 po3paxyHnkoM miorti mig kpuBoro (AUC). Craructudna
3HaA4yILIicTh Bu3Hadanacs sik p < 0,05.

®dinancyBaHHs. [[aHe OCIIDKCHHS BUKOHAHO B PaMKax IUIaHy HayKOBO-JOCIIJHUX poOiT ByXapchkoro JiepskaBHOrO MEAUYHOTO
iHctutyTy (05.2022 DSc.135) «P0o3pobka HOBHX MiAXOIIB 10 paHHBOT TiarHOCTUKH, JTIKyBaHHS Ta HPO(QIIAKTUKH TaTOJIOTIYHUX CTaHiB
oprasi3my, 110 BIUTMBAIOTh Ha 30pOB’s HaceneHHs byxapcekoro periony micist COVID-19 (2022-2026)».
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