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PekomeHOo0saHo do gudagHuymea [pe3udieto epomadcbKoi Hayko8oi opeaHisauii
«Bceykpaitcbka Acambriess dokmopig Hayk 3 OepxasHoeo ynpasniHHs» (PiwetHs 6id 18.05.2026, Ne 7/5-26)

JKypHan sudaemscs 3a niompunmku KHI "KninidHa nikapHs No15 [Nodinscekozo patioHy m.Kuesa", Lienmpy diemonoeaii Hamanii
Kanu+oecbkor

ipex (@ copernicus e G O 8[(’, YKypHart BKITKOYEHO A0 MiKHAPOAHOI HayKoMeTpuyHOT 6aan Index
ISR § T TG ¥ e schola Copernicus (IC), Research Bible, mixHapogHoi nowykosoi cuctemm Google

Scholar

EnekmpoHHut Haykosul xypHan «[lepcriekmusu ma iHHosauii HayKu» 3acHO8aHUU 3 Memoro 8UC8IMITeHHs
akmyarsnbHUX numaHb meopii ma npakmuku meduyuHu, bionoeil, 6iomexHonoeil ma peabinimauii 8 YkpaiHi, 3a KOpOOHOM.
BudaHHs po3paxogaHo Ha HayKkosujie, suknadaudie, nedazozie-npakmukie, npedcmasHukie opaaHie OepxasHoi enadu ma micyeeozo
camospsdysaHHs, 3006ysavie 8uL0i 0csimu, epomadcsKo-nomimuyHuX Oisyie

32idHo lNopsidky gpopmysaHHs MNeperiky Haykosux ghaxosux gudaHb YKpaiHu, 3ameepdxeHo20 Haka3om MOH
YkpaiHu 6id 15.01.2018 Ne 32, nogsHomekcmosuli docmyn 00 Haykogux cmamel XypHaiy npedcmasnieHul Ha
nnamapopmi «Haykoea nepioduka YkpaiHu» e HauioHanbHit 6ibniomeui Ykpainu imeni B.l. BepHadcbkozo HAH Ykpainu
ma 8 HauyioHanbHoMy pero3umapii akademidHux mexkcmie

r onosa pedakuyitiHoi Konezii:

Bamsok Crenan HecTtopoBHY - JOKTOp MEAMYHHX Hayk, mpodecop,
3aBinyBau Kadeapu Qizionorii 3 ocHOBaMH OloeTHKM Ta 0io0e3mnexu
TepHONUIBCHKOTO  HAI[IOHAJILHOTO  MEIUYHOTO YHIBEPCUTETY 1MEHI
[.s1.T'opGaueBchkoro MiHiCcTepcTBa OXOPOHU 3/10poB sl YKpainu (YkpaiHa)

B

3acmynnuk 2on106u pedakuyiiinoi konezii: Topsinnk Inna IBaniBHA - TOKTOp MEIUYHUX HAyK, CTapIIU
HAYKOBHH CHIBpOOITHUK, MPOBITHWHA HAYKOBHH CHIBpOOITHUK Jaboparopii BipycHuX iH(pekuii epxaBHOI
ycraHoBHU «lHCTHTYT MikpoOiomnorii Ta imyHoutorii iMmeni [.I. MeunnkoBa HamionanpHoi akamemii MEIHIHIX HAYK
Yxpainn» (Xapkis, Ykpaina)

PedakujiliHa konezis:

1. AdgieB, Enpnyp M. nokTop MeowyHHX Hayk, npodecop, mpodecop A3zepOaliKaHCPKOTO MEIHYHOTO YHIBEPCHTETY
(AszepOaiimkan)

2. badoBa IpumnHa KocTaHTHHIBHA - JOKTOp MEIMYHHX HayK, Mpodecop, CTapUIHid HAayKOBUIl CHIBPOOITHUK BIIILTY
€KOHOMIYHOTO pEeTyNIOBaHHSI NpHpomokopuctyBanHs JY "[HCTHTYT pHHKY 1 E€KOHOMIKO-EKOJOTIYHHX JOCHTiIKEHb
Hanionamsroi axamemii Hayk VYxpainu", mikap ®PM (¢isumunoi Ta peadimitamiitnoi memununn) Y "Tepuropiansue
meanyne 00'eqnanas MBC Ykpainu mo Ozecekiit obnacti" (Oneca, Ykpaina)



10.

11.

12.

13.

14.

15.

16.

17.

18.

T'anannapos, Baridp Kamennep Jlokrop menumunnx Hayk, TokTop ¢dinocodii, mpodecop, npodecop xadenpn XipypridHux
3aXBOPIOBaHb A3epOaiiPkaHCHKOTO MEUIHOTO YHiBepcuTeTy (A3zepbaiikan)

I'apaeB, Eapaap AGayJia 10KTop MeIMYHUX Hayk, npodecop kadeapu 3araibHOI Ta TOKCUKOJIOTIYHOI XiMil, 3aCTYTHUK
qupekTopa AzepOaiikaHChKOr0 MEIMYHOTO yHiBepcuTeTy (A3epbaiimkan)

Eabpap EnieB noxTop MeandHuX Hayk, Ipodecop, npodecop kadeapu XipypridHux 3axBoproBaHb A3epOaiimKaHCEKOTO
MeIUYHOTO YHiBepcHuTeTy (Azepbaiimkan)

Kyxos Banepi, Yuisepcurer Muxomu Konepuuka B Topyni (Topyss, [Tonbmia)

InmakoBa I'amna BanumiBHA — KaHIUIAT NENAaroriyHUX HayK, MOLEHT, NONEHT Kadeaph TIPOMajChKOTO 3I0pOB’s
HauionaneHoro Mexuusoro yHiBepcurety imeri O.0. Boromosbiyst (Kuis, Ykpaina)

Kepnac Angpiit B'stuecaBoBuy — 1okTop ¢inocodii B ranysi Ncuxosorii, KaHIUIaT ICUXO0IOTIYHUX HAYK, JIHCHUH WieH
YkpalHChKOI NCHXOJNTIYHOI acoriarii, MaricTp IpaBa, MaricTp Iemarorikd, IoneHT kadenpu IIpaktudanoi mcmxororii
OpniecbKOro HamiOHAJBHOTO MOPCHKOTO YHIBEPCHUTETY, CTapIIMi BUKJIAMad KadeIpy MOBHOI Ta MCHXOJOIO-IearoriqHol
niaroroBku OJeChKOro HalliOHAJIBHOTO €KOHOMIYHOTO yHiBepcuteTy (Oneca, Ykpaina)

KoBanp IN'anmna MukoaaiBHa - TOKTOp MEOUYHUX HayK, mpodecop, 3aBigyBau kadenapu Mikpobiosorii, Bipycoorii,
emiZiemMionorii 3 KypcoM iHpeKuiiHnX XBopoO Y KropoJChKOro HallioHaIbHOTO yHiBepcutety (Ykropon, YkpaiHa)
Kopunabuyk Heonina IBamiBHa — kaHmugar MeOWYHHX HayK, JOLEHT Kadenxpu Tepamii Ta ciMelHOI MeIUIMHA
TepHominbCbKOrO HaliOHANEHOrO Meau4yHoro yHiBepcureTy imeni [.SI.T'op6aueBcbkoro MO3 Vkpainu (TepHominsb,
VYkpaina)

JleBkoB AHaToJIili AHATONIHOBHY - KaHIUIAT MEAMYHHMX HAyK, JONEHT Kadexpu ¢ismunoi Tepamii Ta eproreparil
Hamnionanmsroro yniBepcutery «IlonraBchka momitexmika imeni FOpis KonnpaTioka», moumeHT kadenpu OHKOJIOTOTIN,
papiariiinoi MmegunuHY Ta paxionorii [lorraBcekoro nep:kaBHOTO MenuyHOTO yHiBepcutety (IlonraBa, Ykpaina)

MouasioB FOpiii OsiekcaHIpOBHY - TOKTOP MEAUYHUX HayK, podecop, npodecop kadeapu XipypridHoi CTOMaTosIoTii Ta
kitiHivHEX aucuuiuiin JIBH3 «Yxropoacekuii HatioHansHuil yHiBepcute™ (Yxropoa, YkpaiHa)

Ouiiinuk CeiTnana BajgeHTHHIBHA - KaHIUIAaT QapMaleBTUYHUX HayK, JOLEHT, JOIEHT Kadeapu anTedHoi TeXHOJoril
nikiB HarioHanpHOTO (hapMaleBTHYHOTO YHIBEPCUTETY

IMacbko Oabra MukoJaiBHa - JOKTOP IOPUAMYHHX HaykK, mpodecop, mpodecop kadeapu MCUXOJIOTIi Ta Melaroriky,
Opnecbkuii nepKaBHAI yHIBEpCHTET BHYTpimmHIX crpaB.(Oxeca, Ykpaina)

IMomuTtkina JIrodoB BitaniiBHa — 1OKTOp HCHUXOJIOTIYHUX Hayk, mpodecop, 3aBigyBay kadeapu aBialiifHOi mCUXooril
HauionaneHoro aBiauiitnoro yHiBepcurery (Kuis, Ykpaina)

Tepenna Haramin OnexcanapiBHa - JOKTOp MEAWYHHX HayK, mpodecop, T.B.O0 3aBimyBadya KadeIpu IpoMajchbKOro
3JI0POB‘Sl Ta YIPaBIiHHS OXOPOHOIO 3H0pOB’S TepHOMIIBCEKOrO HAIIOHAIPHOTO MEIMYHOIO YHIBEPCHUTETy IMeHi
1.51. Top6aueBcekoro MO3 Ykpainu (Tepromins, Ykpaina)

Yepcbka Mapis CepriiBHa - JOKTOp MEIMYHHX HAyK, 3aBilyBauka KOHCYJIbTaTHBHO-IIarHOCTHYHUM BiIIiIICHHIM
HepxaBHoi YcranoBu «[HCTUTYT eHoKpuHOIOrii Ta 00Miny pedoBudH HAMH Vkpainu» (Kuis, Ykpaina)

IMlynasraii Apkaniii FaBpuiaoBuY - TOKTOp MeIUMYHMX HayK, podecop, nmpodecop xadenpu rpoMancbkoro 3710poB s Ta
YIPaBIiHHS 0XOPOHOIO 370poB’si TepHOmiIbChKOro HaliOHATBHOTO MeANYHOTO YHiBepcuteTy imeHi .51. T'opbaueBcbkoro
MO3 VYkpainu (Ykpaina)

Cmammi po3miwieni ¢ asmopcuokiil peoaxii. Bionogioansnicme 3a 3micm ma opgpozpagpiro nodanux mamepianie necyms asmopu.

© aBTopu ctateit, 2026
© BupasHuya rpyna «Haykosi nepcnektusmy, 2026



ISSN 2786-4952 Online

Fister N.I., Tokar P.Yu.
RISK FACTORS FOR CHRONIC BACK PAIN IN PATIENTS WITH
RADICULOPATHY: A CLINICAL-ANALYTICAL STUDY

Herasym L.M., Tokar P.Yu.

CLINICAL AND IMMUNOLOGICAL ASPECTS OF THE COMBINED
COURSE OF PERIODONTAL DISEASES AND GYNECOLOGICAL
PATHOLOGY

Herasym L.M., Tokar P.Yu.
INFLUENCE OF PERIODONTAL DISEASES ON THE COURSE OF
PREGNANCY

Herasym L.M., Tokar P.Yu.
HORMONAL CHANGES IN PERIODONTAL TISSUES DURING
PREGNANCY

Herasym L.M., Tokar P.Yu.

THE INFLUENCE OF CHRONIC INFECTIOUS AND INFLAMMATORY
PROCESSES OF THE ORAL CAVITY ON A WOMAN'S REPRODUCTIVE
HEALTH

Herasym L.M., Tokar P.Yu.
PSYCHOLOGICAL AND PEDAGOGICAL SUPPORT OF STUDENTS
DURING THE PERIOD OF PROFESSIONAL FORMATION

Herasymets 1.1., Medvid I.1.
EXPERIMENTAL STUDY OF THE SAFETY OF DRY EXTRACT FROM
REYNOUTRIA SACHALINENSIS GRASS

Ivanchuk R.M.

CLINICAL AND IMMUNOLOGICAL RELATIONSHIPS AND THERA-
PEUTIC APPROACHES IN CHRONIC HEPATITIS C AND POSTCHO-
LECYSTECTOMY SYNDROME

Ivashchenko D.M.

ROLE OF p3 ADRENEROCEPTOR AGONISTS IN MEDICAL EXPULSIVE
THERAPY IN PATIENTS AFTER EXTRACORPOREAL SHOCK WAVE
LITHOTRIPSY

Kotsar O.V., Kochnieva O.V., Tsyganenko O.S., Kovalov M.M.
CURRENT STATE AND NOVEL APPROACHES TO THE DIAGNOSIS OF
SEPSIS CAUSED BY STAPHYLOCOCCUS AUREUS

HypHan «epcnexTvieun Ta iHHOBALYT HayKu»
Ne5(63) 2026

2009

2016

2025

2034

2043

2051

2060

2070

2078

2089




HypHan «epcnexTvem Ta iHHOBALY T HayKu»
Ne5(63) 2026
ISSN 2786-4952 Online

UDC 616.94-022.7-07:579.861.2
https://doi.org/10.52058/2786-4952-2026-5(63)-2089-2098

Kotsar Olena Vasylivna Candidate of Medical Sciences, Associate Professor
of Department of Microbiology, Virology and Immunology named after Prof.
D.P. Grynyov of the Kharkiv National Medical University of the Ministry of Health of
Ukraine, Kharkiv, https://orcid.org/0000-0002-3797-1068

Kochnieva Olena Volodymyrivna Candidate of Medical Sciences, Associate
Professor of Department of Microbiology, Virology and Immunology named after
Prof. D.P. Grynyov of the Kharkiv National Medical University of the Ministry of
Health of Ukraine, Kharkiv, https://orcid.org/0000-0002-1039-9313

Tsyganenko Oksana Serhiivna Candidate of Medical Sciences, Associate
Professor of Department of Surgery Ne 4 of the Kharkiv National Medical University
of the Ministry of Health of Ukraine, Kharkiv, https://orcid.org/0000-0003-3086-8073

Kovalov Maksym Mykhailovych Assistant of the Department of Physiology of
the Kharkiv National Medical University of the Ministry of Health of Ukraine,
Kharkiv, https://orcid.org/0009-0006-7798-5081

CURRENT STATE AND NOVEL APPROACHES TO THE
DIAGNOSIS OF SEPSIS CAUSED BY STAPHYLOCOCCUS AUREUS

Abstract. Sepsis caused by Staphylococcus aureus sepsis remains one of the
leading causes of mortality among infectious diseases and represents a serious
challenge for modern clinical medicine. Methicillin-resistant strains of S. aureus
(MRSA) are of particular concern due to their high virulence, antibiotic resistance, and
ability to spread rapidly in healthcare settings, which significantly complicates
treatment and worsens the disease prognosis. This study summarizes current scientific
data regarding the diagnostic possibilities for septic conditions caused by S. aureus,
with an emphasis on the advantages and limitations of traditional and emerging
laboratory and molecular diagnostic methods. It has been established that blood
culture, despite being considered the «gold standard» of diagnosis, demonstrates low
sensitivity, requires a prolonged time to obtain results, and largely depends on prior
antibiotic therapy, which may lead to false-negative results and delayed initiation of
adequate treatment. Considerable attention is paid to the role of laboratory biomarkers
of systemic inflammatory response, including C-reactive protein, interleukin-6,
procalcitonin, and presepsin, which make it possible to assess inflammatory activity,
disease severity, and prognosis. Presepsin has been identified as the most promising
biomarker for early sepsis diagnosis, as its level closely correlates with the severity of
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the patient’s clinical condition, the risk of multiple organ failure, and mortality.
Modern molecular genetic technologies, including polymerase chain reaction (PCR),
multiplex PCR panels, MALDI-TOF mass spectrometry, and whole-genome
sequencing, are analyzed as methods that provide rapid pathogen identification and
detection of antibiotic resistance genes, particularly mecA and mecC, while also
enabling optimization of antimicrobial therapy at the early stages of the disease. The
prospects for the use of biosensor platforms, point-of-care rapid diagnostic methods,
and artificial intelligence algorithms for early sepsis prediction, assessment of
unfavorable outcomes, and clinical decision support are also highlighted. It has been
shown that the integration of microbiological, molecular, and digital technologies is a
key prerequisite for improving the effectiveness of early diagnosis, optimizing
antimicrobial therapy, and reducing mortality in staphylococcal sepsis.

Keywords: sepsis, Staphylococcus aureus, MRSA, diagnostics, procalcitonin,
presepsin, polymerase chain reaction, biomarkers, MALDI-TOF, antibiotic resistance.
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CYUYACHMII CTAH TA HOBITHI IMIJIXOAU OO0 JIATHOCTUKH
CEINCHUCY, CIIPUUUHEHOIO STAPHYLOCOCCUS AUREUS

Anotanis. Cerncuc, crnpuunHenuii Staphylococcus aureus, 3amuiaeTbes
OJIHIEI0 3 TPOBIJHUX TMPUYUH CMEPTHOCTI cepen 1H(EKIIHHUX 3aXBOPIOBaHb 1
CTaHOBUTH CEPUO3HY IPOOJIEMY CydacHOI KI1HIYHOI MenuiuHu. Oco0IMBY HEOE3MeKy
CTaHOBJIATh METHIWIIH-pe3ucTeHTHi mramu S. aureus (MRSA), ski xapakre-
PU3YIOTHCSI BUCOKOIO BIPYJIEHTHICTIO, aHTUO10TUKOPE3UCTEHTHICTIO Ta 3JaTHICTIO JI0
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IIBUAKOTO BHYTPIIIHBOJIIKAPHSHOTO MOUIMPEHHS, 1110 3HAYHO YCKIIQIHIOE JIIKYBaHHS
Ta TOTIPIIY€E MPOTHO3 3aXBOPIOBAHHA. Y TaHOMY JOCHIKCHHI y3arajabHEHO Cy4acHi
HAYKOBI JIaH1 1100 MOXJIMBOCTEH T1arHOCTUKH CENTUYHUX CTaHIB, CIPUUYMHEHUX S.
aureus, i3 akIEHTOM Ha TepeBard Ta OOMEKEHHS TPAIWIIMHUX 1 HOBITHIX METOIB
1abopaTOpHOI Ta MOJICKYJIIPHOI JIarHOCTUKH. BCTaHOBIEHO, MO TOCIB KPOBI Ha
CTepWIIbHICTh, HE3BAXKAIOUM Ha CTAaTyC «30JIOTOTO CTaHAApPTY», Ma€ HU3bKY
Yy TJIMBICTb, TOTPEOYE TPUBAJIOTO YaCY JUIsl OTPUMAHHS PE3yJIbTATIB 1 3HAYHOIO MIPOIO
3aJIeKUTh BiJ MOMEPEAHbOI aHTHOAKTEpiaJIbHOI Tepamii, 0 MOXE MPU3BOJUTH 0
XMOHOHETATUBHUX PE3yJIbTATIB Ta 3aTPUMKHU MPU3HAYEHHS aJIEKBATHOTO JIIKYBaHHS.
3HauHy yBary OpUAUICHO poji jabopaTopHUX OilOMapKepiB CHUCTEMHOI 3amalibHOi
BI/IMOBIJII, 30KpeMa C-peakTUBHOro O1Ka, 1HTEPIEHKIHY-6, MPOKAJIBIUTOHIHY Ta
MIPECETNICUHY, K1 JO3BOJISIIOTh OI[IHUTH aKTHUBHICTH 3alajibHOTO MPOLIECY, TSHKKICThH
nepediry cerncucy Ta IporHo3 3axBoproBaHHsA. HalO11b1l nepcreKTUBHUM MapKepoM
PaHHBOI TIATHOCTUKU CENCUCY BU3HAYEHO MPECETICHH, PIBEHb SIKOTO TICHO KOPEIIOE 3
TSOKKICTIO KJIIHIYHOTO CTaHy Malli€eHTa, PU3UKOM PO3BUTKY IOJIOPTaHHOI HEI0C-
TaTHOCTI Ta JeTalnpHICTIO. [IpoaHami30BaHO Cy4yacHl MOJIEKYJSIPHO-T€HETUYHI1
TEXHOJIOT1i, 30KpeMa MoJIIMepa3Hy JaHIIOrOBY peakuito, MyabTuiiekcHi [1JIP-nanent,
MALDI-TOF Mac-crieKTpoMeTpit0 Ta CEKBEHYBAaHHS MOBHOIO I'E€HOMY, SIKI 3a0e3-
MEYYIOTh WBUJIKY 1I€HTU(]IKALIO 30yJHUKA, BUSBIEHHS I'€HIB aHTUOIOTHKOpE3MUC-
TEHTHOCTI, 30kpeMa mecA 1 mecC, a Tak0Xk JJO3BOJISIOTh ONITUMI3yBaTH aHTUMIKPOOHY
Tepamilo BXK€ Ha paHHIX eTamax 3axBoproBaHHS. OKpeMO BHCBITICHO MEPCHEKTHUBU
BUKOPUCTaHHA OloceHCOpHHMX maatdopM, ekcrmpec-meronaiB  point-Of-care Ta
QITOPUTMIB IITYYHOTO 1HTENEKTY JUIsl PAaHHBOTO MPOTHO3YBAHHS CEIICUCY, OI[IHKU
PU3HUKY HECTIPUATIMBOTO IMepediry Ta MiATPUMKHY KIIIHIYHUX pimeHb. [Tokazano, mo
1HTerpailisi MikpoOi0JIOTTYHUX, MOJICKYJIIPHUX Ta ITU(DPOBUX TEXHOJIOTIH € KIIFOUOBOIO
YMOBOIO IiJIBUIIIEHHS €()eKTUBHOCTI PaHHbBOI JIIArHOCTUKH, OMTUMI3allii aHTUMIKPOO-
HO1 Teparii Ta 3HUKEHHSI JIETAJIbHOCTI NMPU CTa(iIOKOKOBOMY CETICHUCI.

KmiouoBi caoBa: cencuc, Staphylococcus aureus, MRSA, niarnocrtuka,
MPOKANBIUTOHIH, TPECENCUH, IMOJIMepa3Ha JAHIIOIOBa peakiis, OloMapKepH,
MALDI-TOF, anTHO10THKOPE3UCTECHTHICTb.

Problem statement. Sepsis remains one of the most actual issues in modern
medicine. This was due to high prevalence, the complexity of early diagnosis and
significant mortality rates. Sepsis develops as a result of a dysregulated host response
to an infectious process, leading to organ and system dysfunction and posing a direct
threat to the patient’s life. Despite substantial progress in the diagnosis and treatment
of infectious diseases this pathology continues to be associated with a high risk of
adverse outcomes. Among bacterial pathogens Staphylococcus aureus infection
occupies a special place, as it is one of the leading causes of bacteremia and septic
conditions worldwide [1].

The aim of the article is to summarize current scientific data on the diagnostic
features of septic conditions caused by S. aureus infection, with an emphasis on the
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limitations of traditional diagnostic methods, the assessment of the diagnostic value of
laboratory biomarkers, and the analysis of the potential of novel molecular genetic and
innovative technologies for early pathogen verification.

Analysis of recent studies and publications. According to contemporary
researches infections caused by S. aureus are often characterized by a severe clinical
course, accompanied by a high rate of complications and mortality reaching 30—40%,
particularly in cases associated with methicillin-resistant strains (MRSA) [2]. The
relevance of this issue is further emphasized by the fact that staphylococcal infection
Is one of the leading etiological agents of nosocomial, bloodstream infections, as well
as sepsis and septic shock [1, 3]. In this context, timely and accurate diagnosis becomes
crucial for improving treatment effectiveness and reducing the incidence of
complications. The incidence of staphylococcal bacteremia is approximately 20-50
cases per 100000 population, while mortality rates remain high even under modern
treatment approaches [3].

The clinical course of staphylococcal sepsis is often complicated by the
formation of metastatic infectious foci, including infective endocarditis, osteomyelitis,
and abscesses of internal organs [4].

The clinical symptom complex of the disease is characterized by considerable
nonspecificity and includes manifestations such as fever, tachycardia, arterial
hypotension, and signs of multiple organ dysfunction, which significantly complicates
the early establishment of an etiological diagnosis and timely identification of the
pathogen [5].

Presentation of the main article material. Blood culture for sterility remains
the «gold standard» for diagnosis of sepsis; however, its sensitivity does not exceed
35%. This method has several significant limitations, including a prolonged time to
obtain results (24—72 hours), reduced sensitivity following prior antibiotic therapy, and
the risk of contamination. In addition, delays in pathogen detection lead to untimely
initiation of adequate therapy, which negatively affects the clinical prognosis. At the
same time, a negative result does not exclude the presence of a pathogen in the
bloodstream, which may be associated either with previous antibiotic administration
(false-negative results) or with the presence of non-cultivable microorganisms [6]. In
this connection considerable attention is paid to laboratory biomarkers that allow
indirect confirmation of the presence of an infectious process. These biomarkers
include C-reactive protein (CRP), interleukin-6 (IL-6), procalcitonin (PCT), presepsin
(P-SEP) [7].

CRP is synthesized in the liver under the influence of proinflammatory
cytokines, particularly interleukins. During inflammation, its level may increase
hundreds of times and correlates with the severity of clinical manifestations; however,
this biomarker is nonspecific and does not allow determination of the etiology of the
infection. Interleukin-6 (IL-6) is produced by macrophages and T lymphocytes. Its
elevation is associated with a severe course of the inflammatory process, including
cases without clearly confirmed bacterial complications [8].
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PCT is a precursor of calcitonin. Its level increases in systemic bacterial and
fungal infections under the influence of cytokines (IL-6, tumor necrosis factor) and
endotoxins, where as calcitonin level remains relatively stable. At the same time,
elevated PCT level may also occur in noninfectious conditions, such as trauma or
surgical interventions; however, in the absence of infection, its concentration usually
returns to normal within 3-5 days. It should also be taken into account that the increase
in PCT may lag behind the onset of systemic dissemination of the process, which can
sometimes limit its diagnostic accuracy in the early stages [9, 10].

P-SEP is considered one of the most sensitive and specific biomarkers of sepsis.
Its plasma level is significantly elevated in patients with sepsis compared to non-
infected individuals, and it also correlates with disease severity and prognosis [11].

Comparing estimates of diagnostic effectiveness research data have shown that
the sensitivity of sepsis biomarkers is as follows: P-SEP — 91,9%, PCT — 81,9%, IL-
6 — 88,9%, whereas blood culture for sterility reaches only 35,4%. Thus, these
findings indicate the promising potential of presepsin for sepsis identification [12].

Additional difficulties in detecting septic conditions caused by S. aureus
infection are largely due to the widespread occurrence of methicillin-resistant strains
(MRSA), which are characterized by a high level of antimicrobial resistance and the
ability for rapid nosocomial transmission. The presence of MRSA significantly
complicates both etiological verification of the infectious process and the selection of
effective empirical and targeted antibacterial therapy, often necessitating the use of
reserve drugs with potentially higher toxicity and treatment costs [13].

A key role in the development of resistance is played by the mecA gene, which
encodes an altered penicillin-binding protein PBP2a. This protein has a low affinity for
B-lactam antibiotics, rendering standard drugs of this class ineffective. Detection of
mecA is an important molecular marker for confirming MRSA and is of significant
importance both for microbiological diagnostics and for clinical decision-making [14].

Besides, the diagnostic challenges are further complicated by phenotypic
variability of resistance, the possibility of heteroresistant populations, and the
emergence of strains with alternative resistance mechanisms (for example, those
associated with the mecC gene). This reduces the reliability of phenotypic methods
alone and substantiates the need for molecular genetic approaches, particularly PCR-
based diagnostics, for rapid and accurate detection of resistant strains [15]. Thus,
timely detection of mecA and other genetic determinants of resistance is a critically
important component of modern diagnostics of MRSA-associated septic conditions
and enables optimization of antibacterial therapy at the early stages of the disease.

For this there are special modern molecular genetic methods are used,
significantly expanding the diagnostic capabilities for bloodstream infections.
Polymerase chain reaction (PCR) enables rapid detection (within a few hours) of
S. aureus infection and resistance genes (in particular mecA), with high sensitivity and
specificity. The use of multiplex PCR panels allows simultaneous identification of a
broad spectrum of pathogens and antimicrobial resistance markers without the need for
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prior culture, which substantially reduces the time to etiological diagnosis and
facilitates early initiation of targeted antimicrobial therapy [16].

At the same time, despite their clear advantages, these methods have several
limitations. First and foremost is the high cost of equipment, reagents, and test systems,
which restricts their widespread implementation, especially in resource-limited
healthcare settings. In addition, PCR does not allow assessment of microbial viability
or phenotypic antibiotic susceptibility, and it may yield false-positive results due to
detection of DNA fragments from non-viable bacteria. Equally important are the
requirements for highly qualified personnel and strict standardization of laboratory
procedures. Thus, despite their high diagnostic value, molecular genetic methods
should be considered as an adjunct to conventional bacteriological studies.

A special place in modern microbiological diagnostics is occupied by MALDI-
TOF mass spectrometry, which enables rapid (within several minutes after obtaining a
positive blood culture) and highly accurate identification of microorganisms based on
analysis of the cellular protein profile. The method has already been widely integrated
into routine clinical practice, allowing a significant reduction in the time required to
establish an etiological diagnosis and optimization of antimicrobial therapy. An
additional advantage is the relatively low cost per test after implementation of the
technology. At the same time, the method has certain limitations: it requires prior
isolation of a culture (or a positive blood culture), does not always allow determination
of antimicrobial resistance (except for certain approaches), and depends on the quality
and completeness of reference databases [17].

A promising research direction is whole-genome sequencing of microorganisms,
which opens additional opportunities in the study of pathogens. This method enables
identification of virulence genes, detailed characterization of antimicrobial resistance
mechanisms, determination of genetic relatedness between strains, and tracking of their
spread within hospitals and the population. Whole-genome sequencing is an extremely
valuable tool for epidemiological surveillance and outbreak investigation. However, its
widespread use is limited by high cost, the need for specialized equipment,
bioinformatic support and significant time required for data processing and
interpretation [18].

Immunological methods, including latex agglutination reactions and rapid
antigen tests, are characterized by simplicity of performance and rapid result
availability, which makes them suitable for primary screening or use in resource-
limited settings. However, their diagnostic accuracy, sensitivity, and specificity are
inferior to modern molecular technologies, which limit their use as standalone methods
for diagnostic confirmation [19].

On the background of the development of classical and molecular approaches,
innovative technological solutions are being actively introduced. In particular,
biosensors demonstrate significant potential for rapid and direct detection of S. aureus
infection in blood samples without the need for prolonged culturing. They are based
on electrochemical, optical, or nanotechnology platforms and can provide results
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within an extremely short time frame, which is critically important in cases of sepsis
[20]. Particular attention is drawn to the use of artificial intelligence algorithms, which
enable the integration and analysis of large volumes of clinical, laboratory, and
instrumental data. Such systems are capable of identifying hidden patterns, predicting
the risk of sepsis development, assessing patient condition severity, and supporting
clinical decision-making. The use of digital technologies in combination with
laboratory diagnostics opens new possibilities for a personalized approach to patient
management and improves the effectiveness of early detection of septic conditions
[21].

Thus, diagnostic speed is a key factor in the management of patients with sepsis.
Early pathogen identification allows reduction of mortality, optimization of
antimicrobial therapy and shortening of hospital stay. Prospects for the development
of diagnostics are associated with the improvement of point-of-care rapid tests,
integration of molecular technologies into routine clinical practice, implementation of
genomic approaches and expanded use of artificial intelligence.

Conclusions. Therefore, the diagnosis of septic conditions caused by S. aureus
infection remains a complex multifactorial problem, driven by the nonspecificity of
clinical manifestations, the limited sensitivity of conventional microbiological
methods, delays in pathogen verification, and the growing problem of antimicrobial
resistance, particularly the spread of MRSA. The combination of these factors
complicates timely diagnosis and leads to delays in the initiation of adequate etiological
therapy, which directly affects disease prognosis.

The use of modern molecular genetic technologies, biomarkers of systemic
inflammatory response, and high-precision methods of microorganism identification
significantly improves the speed and accuracy of the diagnostic process. However,
their widespread implementation in clinical practice is limited by considerable
economic costs, the need for specialized equipment, and highly qualified personnel. In
addition, none of the existing methods is universal, which substantiates the
appropriateness of a comprehensive diagnostic approach combining classical,
molecular and immunological methods.

Further development of this field is associated with the implementation of
innovative technologies, including multiplex diagnostic platforms, biosensor systems,
genomic research, and digital tools based on artificial intelligence. The integration of
these approaches into clinical practice will contribute not only to improving the
effectiveness of early diagnosis but also to treatment personalization, optimization of
antimicrobial therapy, and, consequently, reduction of mortality among patients with
sepsis.
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