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Abstract: This study assessed serum cytokine patterns in elderly patients with
metabolic syndrome and arterial hypertension. The study included 86 patients aged
60-75 years with metabolic syndrome and grade II-III primary hypertension and
35 age-matched controls. Serum concentrations of several interleukins were
determined using an enzyme-linked immunosorbent assay. Patients demonstrated
increased proinflammatory cytokines, particularly 1L-8, IL-18, IL-6, IL-2, TNF-q,
and interferon-y, accompanied by reduced IL-4 and IL-10 levels. IL-8 showed the
highest diagnostic association with metabolic syndrome and hypertension, with an
odds ratio of 7.281 and a 95% confidence interval of 6.864—7.825.
Keywords: metabolic syndrome; arterial hypertension; serum cytokines;
interleukins; IL-8.
JAUATHOCTHUHYECKASA SHAYNUMOCTDb CbIBOPOTOYHbBIX
UHTEPJIEMKHHOB y MHOXKNUJBbIX IMAIIUMEHTOB C
METABOJIMYECKUM CHHAPOMOM, ACCOUMUUPOBAHHBIM C
APTEPUAJIbHOW T'MIIEPTEH3UEN
XycaunoBa MyHupa AuiiepoBHa
aCCHUCTEHT Kadeapbl NponeaeBTHKHA BHYTPEHHHUX 00J1e3Hel
CamapkaHICKuii TOCYAIapCTBEHHbIH MeAMIMHCKHA YHUBEPCUTET
AHHoTaumsi: B nccieoBaHuM OLIEHEH CHIBOPOTOYHBIM IIUTOKUHOBBIN TIPOPUIL Y
MOKUJIBIX TAlMEHTOB C METAa0OJIMYECKHUM CHHAPOMOM U  apTepuabHOM
runeprensueii. OOcnenoBanbl 86 mamueHTOB B Bo3pacte 60-75 jer c

METa0OJMYECKUM CHUHAPOMOM W TIEPBUYHOU aprepuanbHou rumneptensuein [1-I11
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CTeeHH W 35 Ul KOHTPOJIBHOM TpyIIbl  COMOCTaBUMOTO  BO3pacTa.
KoHlieHTpanuio  CHIBOPOTOYHBIX  WHTEPJICUKMHOB  OMPENCISUIA  METOJ0M
UMMYHO(DEPMEHTHOTO  aHaju3a. Y  TAIMeHTOB  BBISBICHO  IOBBIIICHUE
MIPOBOCHAIUTEIBHBIX ITUTOKUHOB, ocobenno IL-8, IL-1f3, IL-6, IL-2, TNF-a u
uHTEpPEpOHa-y, OJHOBPEMEHHO cO cHIKeHueM ypoBHel IL-4 u IL-10. Haubonee
BBIp@)XCHHAs] TUArHOCTHYECKAas CBS3b yCTaHOBJIEeHA Ais [L-8: oTHOIIEHHE 1MIaHCOB
coctaBuiio 7,281 npu 95% noBepurenbHOM nHTEpBane 6,864—7,825.

KiroueBble cioBa: MeTaOOIMYECKUI CHHAPOM; apTepuaibHas THUICPTCH3US;
CBIBOPOTOYHBIE [TUTOKUHBI; UHTEpIEeUKUHBI; [L-8.

Introduction: Metabolic syndrome is a common age-associated condition
characterized by several cardiovascular and metabolic abnormalities. Its
combination with arterial hypertension is particularly important in older adults
because metabolic, vascular, and inflammatory mechanisms may accelerate
cardiovascular remodeling and increase adverse outcomes. The systemic immune
response has increasingly been considered an important component of these
processes. Cytokines participate in communication between immune cells and
vascular tissues, regulate inflammation, and may influence endothelial function
and vascular tone. An imbalance between proinflammatory and anti-inflammatory
mediators can therefore reflect persistent immune activation accompanying
metabolic and cardiovascular disorders. IL-1p, IL-2, IL-6, IL-8, TNF-a, interferon-
v, IL-4, and IL-10 are of particular interest because altered production may
characterize different directions of inflammatory regulation. However, the
diagnostic value of individual cytokines in elderly patients with simultaneous
metabolic syndrome and arterial hypertension requires quantitative assessment
rather than subjective interpretation. The source study examined serum interleukins
in patients aged 60-75 years and compared them with age-matched individuals
without metabolic syndrome or hypertension. Determination of odds ratios and
confidence intervals allowed identification of cytokines with the strongest
statistical association with the combined pathology. This approach may help define

informative immunological markers and improve objective differentiation of
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elderly patients with metabolic syndrome and hypertension from individuals
without these conditions for risk assessment and monitoring.

Aim of the study: To determine the diagnostic significance of serum interleukins
in elderly patients with metabolic syndrome and grade II-III primary arterial
hypertension and to identify cytokines showing the strongest statistical association
with the combined metabolic and cardiovascular condition.

Materials and methods. The study was performed in clinical inpatient conditions
and included 86 patients aged 60—75 years with verified metabolic syndrome and
primary arterial hypertension of grade II-III. The control group consisted of 35
individuals of comparable age and sex who had neither metabolic syndrome nor
arterial hypertension. Diagnosis of metabolic syndrome and hypertension followed
recommendations of the Russian Research Society of Cardiology and International
Diabetes Federation criteria. Central obesity was considered the principal
component, with at least two additional abnormalities: fasting hyperglycemia or
previously diagnosed type 2 diabetes, arterial hypertension, reduced high-density
lipoprotein cholesterol, or increased triglycerides. Patients were excluded when
they had experienced stroke, malignant tumors, acute myocardial infarction, or
renal failure during the preceding six months. Serum cytokines were measured by
enzyme-linked immunosorbent assay using the Protein Contour reagent system.
The investigated cytokine spectrum included IL-1B, IL-2, IL-6, IL-8, TNF-q,
interferon-y, interferon-a, IL-4, IL-10, and IL-18. Diagnostic informativeness was
evaluated by calculating odds ratios according to the standard cross-product
formula, with corresponding confidence intervals. Only statistically significant
odds ratios were considered informative. Statistical processing was performed
using Statistica 6.0 and the Wilcoxon nonparametric test. Discriminant analysis
was subsequently applied to classify elderly patients with metabolic syndrome and
hypertension versus age-matched controls according to serum interleukin
concentrations. The quality of classification was assessed using Mahalanobis

distance. Cytokine assessment was standardized.
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Results. Serum cytokine analysis demonstrated a pronounced imbalance between
proinflammatory and anti-inflammatory mediators in elderly patients with
metabolic syndrome and arterial hypertension. Compared with controls, IL-13
increased from 10.3+1.2 to 72.4+2.8 pg/ml, IL-2 from 15.8+1.9 to 64.7+2.4 pg/ml,
and IL-6 from 63.7+3.3 to 204.5+3.6 pg/ml; all differences were significant at
p<0.001. The most marked proinflammatory change was observed for IL-8, which
increased from 5.0+£1.6 to 49.6+£3.1 pg/ml, representing an approximately tenfold
elevation (p<0.001). TNF-a increased from 6.8+1.7 to 14.8+1.3 pg/ml, while
interferon-y increased from 13.4+1.1 to 28.2+1.5 pg/ml, both p<0.001. In contrast,
anti-inflammatory IL-4 decreased from 4.4+0.3 to 1.1+£0.1 pg/ml and IL-10 from
19.5+1.2 to 5.240.3 pg/ml (p<0.001). The odds-ratio analysis showed the strongest
association for IL-8, OR=7.281, 95% CI 6.864-7.825, p<0.0001. Significant
associations were also obtained for IL-1B, OR=4.965, 1L-4, OR=4.287, IL-10,
OR=3.642, IL-2, OR=2.754, IL-6, OR=2.082, IL-18, OR=1.856, interferon-a,
OR=1.765, TNF-a, OR=1.828, and interferon-y, OR=1.603. Discriminant analysis
showed 8.7% of controls were incorrectly classified as patients, while 8.2% of
patients were incorrectly assigned to the control class. Thus, serum interleukin
profiles provided high classification accuracy for distinguishing the two groups.
IL-8, IL-1B, IL-4, and IL-10 were identified as leading diagnostic markers.
Mahalanobis-distance classification further confirmed separation between the
study and control groups based on the measured serum cytokine concentrations.
Interferon-y was the only listed variable noted as producing erroneous
classification and was not recommended as an isolated clinical classifier.

Conclusions: Elderly patients with metabolic syndrome and arterial hypertension
demonstrated a clear systemic cytokine imbalance characterized by increased
proinflammatory and reduced anti-inflammatory mediator concentrations. IL-8
showed the strongest statistical association with the combined pathology, followed
by IL-1P, IL-4, and IL-10. The high odds ratios and narrow confidence intervals
indicate substantial diagnostic informativeness of these cytokines. Discriminant

analysis based on serum interleukins provided high classification accuracy, with
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misclassification rates of 8.7% among controls and 8.2% among patients. These

findings support serum cytokine profiling as a promising adjunctive approach for

objective identification of metabolic syndrome with hypertension in older adults in
clinical practice.
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