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Pestome. Opax emuwimosuunueun omunuut gpaxyuscu (HFrEF) nacatiean waxnu xanyseawa oyné 6yiuua
KACANIaHuw 8a YIUMHUHZ emaxyu cababnapuoan Oupu Oyaubd KOIMOKO4, 64 SAIUIAHUW (UHQOIAMMAYUS) VHUHS
PUBOICIAHUMUOA  ACOCULL HO-2EMOOUHAMUK OMUN cughamuda mobopa Kynpox 9vmupoqh smuimoxoa. AHinueranuu
meouamopnapu uuuda unmepnetixun-6 (IL-6) ysunune mapraszuil ypru ouran axcparub mypaou y musumiu SIAUSIAHULL,
MUOKAPO peMOOeNIayUsACY 84 HOXYUL KIUHUK HAMUICALAp ypmacuoazu 60nuKIuKHY wakiianmupaou. Ywoy wapxoa 1L-6
HUHZ 10paK emuMOGHUIUSY OMULUW (Ppakyusicuoazu namopusuoIocuK 6a NPOSHOCMUK aAXaAMUSMU XAKUOa2u Masoicyo
oanunap maxaul KUIUHAOU 64 YHU Mepanesmuk HUWIOH cugamuoa 6axonaus UMKOHUSMIAPU MYXOKAMA KUTUHAOU.
Kymapunean 1L-6 oapascacu JAKISTAT3 sa MAPK cuenan dynarapunu  gaorrauwmupub, muokapo Guoposunu,
2unepmpouAHY 84 ANONMO3HU PALOAMIAHMUPAOU XaMOa dHOOMEN OUCHYHKYUACU 64 MemaboaUK OY3UIuuIaped xucca
gywaou. Tonyisyuon maokuxomnap, macaran MESA xoxopmu, |L-6 oapasicacunune owuwu mopax emummosuunueu
bownanuwuoan onouH 103 bepuwiunu Kypcamean, Mendenui panoomuzayus maxuuiiapu sca IL-6R 2en sapuanmnapu
bunan kapouomemabonux xaegh ypmacuoazu cabadbuil 6onukiuknu macouxiauou. Knunux scuxamoan \LJI-6 kacaniux
ogupaucU 8a WUDOXOHA2A EMKUBUAUUL HACMOMACU OUNAH KYuYiu Koppensyusi Kypcamaou, 6d y CYPYHKAAU MApKep
cugpamuoa TNF-a ea xapazanoa sxwupok npoenocmux Kypcamxuy xucoonranaou. CyHeeu KIUHUK CUHOBLAD, HCYMAAOAH
HERMES nouuxacu, 1L-6 nu surmusexumab époamuda uHeubUpraw MusuMiIy SUIUSIAHUWL 64 OPAK 3YPUKUUUHU
Kamaumupuwu MymKuHaueunu xypcammoxoa, oupox HFrEF yuyn axynuii oanuinap xanu emapau smac. Llynuneoex,
SGLT2-uneubumopnap ea ARNI npenapamnapu xam L-6 Oapadicacunu uxxuramuu map3oa nACAUMUPY8HU MabCup
Kypcamuwiu mymxun. Ymyman oneanoa, 1L-6 HFrEFoa xam namozen meouamop, xam ucmuxboniu mepanesmux HUUOH
cugpamuoa namoén 6ynaou. Keneycuoaeu maoxkuxomuap cenexmus |\L-6 6roxadacu mupurxnux 0a8oMuilaueunu axXuiuiauiu
64 10pAK PEeMOOECNIAYUACUHY OpKaed Kaumapuwl UMKOHUHU Oepuui-bepmaciucunu anuxiawu 3apyp. by énoawys
Kapouono2usaoa aHux WyHaTmupuiean AatuiaHuiea Kapuu 0aspHune OOwAanumuHu OUIOUpUuLY MyMKUH.

Kanum cyznap: Hnmepneiixun-6, opak emuwmosuunueu, siaugnanuw, @uopos, JAKISTAT3, surmueexumao,
HFrEF.

Abstract. Heart failure with reduced ejection fraction (HFrEF) remains one of the leading causes of morbidity and
mortality worldwide, and inflammation has emerged as a major non-hemodynamic driver of its progression. Among in-
flammatory mediators, interleukin-6 (IL-6) plays a particularly central role in linking systemic inflammation, myocardial
remodeling, and adverse outcomes. This review discusses current evidence on the pathophysiological and prognostic sig-
nificance of IL-6 in HFrEF and explores its potential as a therapeutic target. Elevated IL-6 activates the JAK/STAT3 and
MAPK signaling pathways, promoting myocardial fibrosis, hypertrophy, and apoptosis, and contributes to endothelial
dysfunction and metabolic disturbance. Population-based studies, such as the MESA cohort, demonstrate that increased
IL-6 levels precede heart failure onset, while Mendelian randomization analyses confirm a causal relationship between
IL6R variants and cardiometabolic risk. Clinically, IL-6 correlates with disease severity and hospitalization, outperform-
ing other cytokines such as TNF-a as a chronic biomarker. Recent trials, including HERMES, suggest that IL-6 inhibition
with ziltivekimab can reduce systemic inflammation and cardiac stress, although definitive evidence in HFrEF is still lack-
ing. Standard therapies like SGLT2 inhibitors and ARNIs may also exert secondary IL-6—lowering effects. Taken together,
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IL-6 represents both a pathogenic mediator and a promising target in HFrEF. Future research must clarify whether selec-
tive IL-6 blockade can translate into improved survival and reverse remodeling, marking a transition toward an era of

precision anti-inflammatory cardiology.
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Introduction. Despite all our progress in the
treatment of heart failure with reduced ejection frac-
tion (HFrEF), it still remains one of the most chal-
lenging syndromes in cardiology. Even when patients
receive beta-blockers, ACE inhibitors, ARNI, or
SGLT2 inhibitors, the inflammatory burden continues
to play a critical role in worsening the disease.
Among the inflammatory mediators, interleukin-6
(IL-6) has received major attention in recent years as
both a biomarker and a potential therapeutic target
[1-3]. IL-6 is not a single-pathway cytokine; it influ-
ences cardiomyocyte metabolism, endothelial activa-
tion, and even neurohormonal signaling. It is pro-
duced by  macrophages,  fibroblasts, and
cardiomyocytes under stress conditions, acting
through the JAK/STAT3 and MAPK pathways [4,5].
Chronic IL-6 activation can therefore link systemic
inflammation with local myocardial injury. In this
review, | will summarize what we currently know
about IL-6 in the context of HFrEF from molecular
mechanisms to its clinical and prognostic implica-
tions with emphasis on emerging therapeutic possibil-
ities.

Pathophysiological Role of IL-6 in HFrEF.
The “cytokine hypothesis” of heart failure has been
around for decades, but now we have stronger molec-
ular evidence to support it. IL-6, together with TNF-a
and IL-1p, forms a vicious cycle of inflammation and
remodeling in the failing heart [6,7]. The cytokine
activates the gpl30 receptor complex, triggering
downstream STAT3 phosphorylation, fibroblast pro-
liferation, and myocyte apoptosis. Over time, this
contributes to progressive ventricular dilation and
reduced systolic performance. IL-6 also stimulates
local oxidative stress and endothelial dysfunction,
which in turn worsen myocardial perfusion. Ahmed
and colleagues [6] demonstrated that IL-6 levels rise
in proportion to disease severity and are closely
linked to TNF-o and IL-1B, but unlike them, IL-6
tends to persist chronically even when the acute
phase has passed. This persistence is one reason why
IL-6 might be a more stable target for therapy. The
MESA study provided valuable insight into this rela-
tionship. Ahmad et al. [1] reported that individuals
with higher IL-6 concentrations had greater coronary
artery calcium burden and a higher risk of developing
heart failure over time. This observation nicely con-
nects IL-6 with the ischemic substrate that frequently
leads to HFrEF.

Further, genetic data have strengthened cau-
sality. Using Mendelian randomization, Cupido et al.
[8] showed that variants in IL6R associated with low-
er receptor signaling also correlated with reduced
cardiovascular risk. This supports the concept that IL-

6 is not merely an epiphenomenon but a causal con-
tributor in the cardiometabolic pathway. One of the
most damaging effects of IL-6 is on myocardial fi-
brosis. By inducing TGF-B and connective tissue
growth factor (CTGF), IL-6 promotes extracellular
matrix deposition, which stiffens the ventricle and
impairs contraction [9]. Wang et al. [19] observed
that in HFrEF patients, lowering IL-6 with
dapagliflozin therapy corresponded with improved
fibrosis biomarkers. This may not be a direct IL-6
blockade, but it certainly hints that modulation of
inflammation is part of the drug’s benefit.

In my own clinical experience, patients with
chronically elevated inflammatory markers often
have a more fibrotic phenotype on imaging higher
ECV on cardiac MRI which fits with the mechanistic
data.

Biomarker and Prognostic Implications.
Many studies have tried to position 1L-6 as a reliable
biomarker in chronic heart failure. Povar-Echeverria
et al. [14] found that in elderly outpatients, IL-6 lev-
els predicted adverse outcomes independently of NT-
proBNP. This is clinically meaningful: in elderly pa-
tients where renal dysfunction makes natriuretic pep-
tides less specific, IL-6 could add prognostic value.
Meta-analyses support this view. Gui and Rabkin [9]
found that IL-6 is significantly higher in HFrEF com-
pared to HFpEF, suggesting that IL-6 is particularly
linked with the systolic dysfunction phenotype. Simi-
larly, Albar et al. [3] noted that IL-6 and CRP were
the best inflammatory markers distinguishing reduced
from preserved ejection fraction heart failure. Acute
heart failure exacerbations are often accompanied by
infection or ischemic triggers, and IL-6 levels surge
during these events. Vasques-Novoa et al. [18], in the
EDIFICA registry, reported that IL-6 was markedly
elevated in acute decompensation and independently
predicted short-term mortality. Takagi et al. [17] de-
scribed similar findings, showing that high IL-6 lev-
els correlated with corticosteroid responsiveness and
poor hemodynamic status. In everyday clinical prac-
tice, | often see IL-6 rise along with CRP during hos-
pital admissions, but the resolution after diuresis is
variable implying that inflammation is not only a by-
stander but a key mechanism of decompensation.

The interplay between IL-6, IL-13, and TNF-a
deserves emphasis. Ahmed et al. [6] demonstrated
that while TNF-a spikes early in decompensation, IL-
6 remains persistently elevated throughout chronic
heart failure, correlating with cachexia, anemia, and
endothelial dysfunction. This makes IL-6 a better in-
tegrative biomarker of chronic systemic involvement
than TNF-a alone.
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IL-6 as a Therapeutic Target. Targeting IL-6
is an appealing idea. It represents a node connecting
inflammation, fibrosis, and metabolism. As Ridker
and Rane [16] explained, IL-6 signaling occurs
through classic and trans-signaling pathways; the lat-
ter drives most of the deleterious cardiovascular ef-
fects. Therefore, selective blockade of IL-6 trans-
signaling could provide benefit without fully sup-
pressing host immune defense. Ridker [15] first pro-
posed the concept of IL-6 inhibition for cardiovascu-
lar event reduction after observing that lowering I1L-6
predicted benefit in the CANTOS and RESCUE pro-
grams. More recently, the HERMES trial tested
ziltivekimab — an IL-6 ligand blocker — in patients
with systemic inflammation and HF with mildly re-
duced or preserved EF [13]. Although not exclusively
HFrEF, the trial found significant reductions in CRP
and NT-proBNP, suggesting modulation of systemic
inflammation and myocardial stress. It is tempting to
extrapolate these findings to HFrEF populations, par-
ticularly those with elevated CRP or obesity-related
inflammation. However, we still need dedicated trials
in true reduced-EF cohorts to confirm whether IL-6
inhibition can translate into better survival or reverse
remodeling.

Interestingly, several drugs we already use in
HFrEF exert secondary anti-1L-6 effects. SGLT2 in-
hibitors like dapagliflozin [19,20] reduce circulating
IL-6 and TNF-o, possibly through improved mito-
chondrial metabolism and less oxidative stress.
Boulet et al. [5] noted similar anti-inflammatory ac-
tions with ARNI and mineralocorticoid antagonists.
So even if we don’t yet have IL-6 blockers in daily
cardiology practice, we may already be modulating
this pathway indirectly.

Translational and Clinical Perspectives. It
would be quite useful to combine IL-6 with tradition-
al markers for risk stratification. Pandhi et al. [12]
included IL-6 among a panel of biomarkers linked
with congestion and systemic inflammation, showing
incremental prognostic value beyond NT-proBNP. A
multiparametric score incorporating 1L-6 could help
tailor anti-inflammatory or metabolic therapy intensi-
ty.From a practical standpoint, IL-6 testing is not yet
routine in cardiology clinics, but as assays become
more standardized, | believe we will increasingly rely
on such markers for precision management.

While IL-6 plays a role in both HFpEF and
HFrEF, evidence suggests it becomes more promi-
nent as systolic dysfunction develops. Alogna et al.
[4] and Chia et al. [7] found IL-6 predicts incident
HFpEF in community populations, but in established
HFrEF, IL-6 levels are much higher and directly
linked to worse survival. That may indicate IL-6 is
not only a trigger but also a marker of disease transi-
tion from early diastolic dysfunction toward irre-
versible systolic failure.

Going forward, we need large HFrEF-specific
IL-6 inhibition trials to confirm causality. Combining
genetic insights [8], observational cohorts [1], and
imaging data may help define the subgroup most like-
ly to benefit for instance, patients with high CRP,
metabolic syndrome, or ischemic etiology. Integra-
tion with multi-omics could also identify downstream
metabolites reflecting IL-6 activity.At the translation-
al level, understanding how IL-6 interacts with cardi-
ac fibroblast senescence and mitochondrial function
(topics highlighted by Alogna and colleagues [4])
could open new precision medicine avenues.

Conclusion. In summary, IL-6 is a pivotal me-
diator in HFrEF, driving myocardial inflammation,
fibrosis, and metabolic remodeling. Elevated IL-6
levels predict progression and adverse outcomes
across chronic and acute stages of the disease. Mech-
anistic, genetic, and therapeutic evidence collectively
suggest that IL-6 is not just a biomarker but an ac-
tionable target. Still, clinical cardiology is not quite
ready to routinely use IL-6 inhibitors; we need more
robust data on efficacy and long-term safety. Never-
theless, modulating 1L-6 directly or indirectly may
become part of the next generation of anti-
inflammatory cardiology, complementing
neurohormonal and metabolic therapies. As clini-
cians, we often see patients whose heart failure re-
mains “hot” even after optimal therapy persistent fa-
tigue, cachexia, elevated CRP. These are the patients
where IL-6 oriented interventions might one day
make the difference.

Literature:
1. Alimjanovich R. Z. et al. Dental condition after
bariatric operations // Journal of Modern Educational
Achievements. — 2023. — T. 9. — Ne. 9. — C. 206-215.
2. Adilov K. Z., Rizaev J. A., Adilova Sh T.
Diagnostic and prognostic significance of gingival
fluid cytokines in the development of inflammatory
periodontal diseases // The American Journal of
Medical Sciences and Pharmaceutical Research. —
2024, —T.6.— Ne. 07. — C. 12-18.
3. Boulet J, Sridhar VS, Bouabdallaoui N, Tardif JC,
White M. Inflammation in heart failure: Pathophysi-
ology and therapeutic strategies. Inflamm Res.
2024;73(5):709-723.
4. Albar Z, Albakri M, Hajjari J, Karnib M, Janus
SE, Al-Kindi SG. Inflammatory markers and risk of
heart failure with reduced to preserved ejection frac-
tion. Am J Cardiol. 2022;167:68-75.
5. Alogna A, Koepp KE, Sabbah M, Espindola Netto
JM, Jensen MD, Kirkland JL, et al. Interleukin-6 in
patients with heart failure and preserved ejection frac-
tion. JACC Heart Fail. 2023;11(11):1549-1561.
6. Boulet J, Sridhar VS, Bouabdallaoui N, Tardif JC,
White M. Inflammation in heart failure: Pathophysi-
ology and therapeutic strategies. Inflamm Res.
2024;73(5):709-723.

BuoJiorust Ba THOOMET MyamMMoJiapu

2025, N5 (165) | 377



7. Ahmed SA, Ismail HM, Alahmedi AB, Alahmadi
FB, Muhawish AF, Alsubhi AA, et al. Decoding the
inflammatory pathway in heart failure: The role of
interleukins and tumor necrosis factor-alpha in dis-
ease severity. J Clin Med. 2025;14(17):6092.

8. Chia YC, Kieneker LM, Van Hassel G,
Binnenmars SH, Nolte IM, Van Zanden JJ, et al. In-
terleukin-6 and development of heart failure with pre-
served ejection fraction in the general population. J
Am Heart Assoc. 2021;10(11):e018549.

9. Cupido AJ, Asselbergs FW, Natarajan P, Ridker
PM, Hovingh GK, Schmidt AF. Dissecting the IL-6
pathway in cardiometabolic disease: A Mendelian
randomization study on both IL6 and IL6R. Br J Clin
Pharmacol. 2022;88(6):2875-2884.

10.Gui XY, Rabkin SW. C-reactive protein, interleu-
kin-6, trimethylamine-N-oxide, syndecan-1, nitric
oxide, and tumor necrosis factor receptor-1 in heart
failure with preserved versus reduced ejection frac-
tion: A meta-analysis. Curr Heart Fail Rep.
2023;20(1):1-11.

11.Katkenov N, Mukhatayev Z, Kozhakhmetov S,
Sailybayeva A, Bekbossynova M, Kushugulova A.
Systematic review on the role of IL-6 and IL-1f in
cardiovascular diseases. J Cardiovasc Dev Dis.
2024;11(7):206.

12.Povar-Echeverria M, Auquilla-Clavijo PE, Andreés
E, Martin-Sanchez FJ, Laguna-Calle MV, Calvo-
Elias AE, et al. Interleukin-6 could be a potential
prognostic factor in ambulatory elderly patients with
stable heart failure. J Clin Med. 2021;10(3):504.
13.Rizaev J. A., Vohidov E. R., Nazarova N. S. The
importance of the clinical picture and development of
the condition of periodont tissue diseases in pregnant
women // Central Asian Journal of Medicine. — 2024.
—Ne. 2. - C. 85-90.

14.Rizaev J. A. et al. Analysis of active mechanisms
for modulating the blood flow of the
microvasculature in patients with periodontitis on the
background of coronary heart disease complicated by
chronic heart failure // Bicauk npoGuem Gioorii i
menuiuad. — 2019, — T. 1. — Ne. 4. — C. 338-342.
15.Rizaev E. A. et al. Optimization of guided bone
regeneration in conditions of jaw bone atrophy //
Applied Information  Aspects of Medicine
(Prikladnye informacionnye aspekty mediciny). —
2022. — T.25.—Ne. 4. - C. 4-8.

16.Takagi K, Barros M, Davison BA, Cotter G. In-
flammation and corticosteroids in acute heart failure.
Eur J Emerg Med. 2023;30(2):65-66.
17.Vasques-Novoa F, Ferreira JP, Marques P, Neves
JS, Vale C, Ribeirinho-Soares P, et al. Interleukin-6,
infection and cardiovascular outcomes in acute heart
failure: Findings from the EDIFICA registry. Cyto-
kine. 2022;160:156053.

18.Wang C, Qin Y, Zhang X, Yang Y, Wu X, Liu J,
et al. Effect of dapagliflozin on indicators of myocar-

dial fibrosis and levels of inflammatory factors in
heart failure patients. Dis Markers.
2022;2022:5834218.

19.Xie L, Li S, Yu X, Wei Q, Yu F, Tong J. DAHOS
study: Efficacy of dapagliflozin in treating heart fail-
ure with reduced ejection fraction and obstructive
sleep apnea syndrome. Eur J Clin Pharmacol.
2024,80(5):771-780.

POJIb HHTEPJIEHKHHA-6 B TATO®H3HOJIOTHH,
IIPOI'HO3E H TEPAITEBTHYECKOM
HAIIPABJIEHHH ITPH CEPJEYHOH

HEJIOCTATOYHOCTH C HU3KOH ®PAKIITHEH
BbIBPOCA

Camuesa I''Y., Paxmonos C.T.

Pe3tome. Cepoeunas He0OCMAmMOYHOCHb C HUZKOU
¢pakyuei eviopoca (CHH®B) ocmaémcesi 00HOU u3 6edy-
wux npuyuH 3a001e6aeMOCU U CMEPMHOCU 80 8CEM
mupe. 3a nociednue 200bl CMano ACHO, YMO BOCHANEHUE
9MO He NPOCMO CONYMCMEYIOWUU (eHomen, a 8adcHvlil
He-2eMOOUHAMUYECKUL (aKmop, YCKOPSIOwWuUll npoepeccu-
posanue 3abonesanus. Cpedu MHOMCeCcmea NPOBOCHANU-
MENbHBIX MeOuamopos 0coboe Mecmo 3anumaenm uHmep-
netikun-6 (IL-6), komopulil cesszvieaem cucmemnoe 6ocna-
JleHUe ¢ pemMoOenuposaHuemMm MUoKapoa u HeOIa2onpuam-
HbIMU ucxooamu. B smom o0630pe paccmampusaromes co-
8peMeHHble OaHHble O NAMODUIUOIOSULECKOM U NPOSHO-
cmuueckom 3navenuu IL-6 npu CHu®B, a maxoice obcy-
Jrcoaemes e20 NOMeHYUan 8 Kaiecmee mepanesmuyeckol
Mmuwienu. I[logvluennviii yposenv IL-6 axmugupyem cue-
nanoHole nymu JAK/STAT3 u MAPK, umo cnocobcmeyem
pazsumuio ubposa, eunepmpoguu u anonmo3a Kapouo-
MUOYUMO8, a4 MAKIHCEe HAPYUEHUIO QYHKYUU IHOOMeNUs U
obmena eewjecms. Kpynuvie nonynsayuonusie ucciedosa-
Hus, makue xaxk kozopma MESA, noxazanu, umo pocm
xonyenmpayuu IL-6 npeouwecmeyem pazeumuio cepOednou
Hedocmamoynocmu. Kpome moeo, ananuser menoenegckoii
panoomMuzayuu  NOOMEEPOUNU  NPUYUHHO-CLEOCEECHHYIO
c68a3b mexcdy sapuanmamu 2eHa IL6R u kapouomemabo-
JUYECKUM puckom. B knunuueckoil npakmuke yposens 1L-6
XOpowio Koppenupyem ¢ maxicecmvlo 3a001e8aHus U Yac-
MOMOU 20CNUMANU3AYUL, 3AYACMYI0 NPesOCX00si NO UH-
dopmamusenocmu  Opyeue yumokumnwl, exaoyas TNF-a.
Heoasnue knunuueckue ucnvimanus, nanpumep HERMES,
nokazanu, ymo uneubuposanue IL-6 npenapamom 3unmu-
BEKUMADOM MOMCEM CHUNCAMb CUCEMHOe B0CHANIeHUe U
VPOBEHb cepOeyH020 cmpeccd, Xomsi YOeoumenbHulX O0Ka-
3amenbcme e2o noav3vl umenno npu CHH®B noka nem.
Hnumepecrno, umo cmanoapmuvle npenapamvl maxue Kax
uneubumopevr SGLT2 u ARNI maxoce, no-euoumomy, oxa-
3618At0M 8MOPUUHDIL dhhexm no cHudxcenuro ypoeus IL-6.
Mbui paccmampueaem |L-6 ne monvko kak namozenemuye-
CKUll MeOuamop, HO U Kax nepcneKmueHas mepanesmuye-
ckas yenv npu CHu®@B. Byoywue uccredosanus 001dCHbL
omeemums Ha 8ONPOC, CMONCEM I CeNeKMUBHASL O0KAOA
IL-6 ynyuwume gvisncusaemocmes nayueHmos u oopamume
NaAmono2uuecKoe pemooeruposanue, OmKpvleas Nymov K
HOB01l 3pe NPeyu3UOHHOU NPOMUBOBOCHATUMENbHOL Kap-
ouonozuu.

Knioueevie cnosa: cepoeunas HedocmamouHocms,
unmepneukun-6, surmueexumad, CHH®B, eocnanenue,
Gubpos, JAK/STAT3.
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