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AHHOTAIIUA

VHGOPMATUBHOCTH CYIIECTBYIOIINX JUATHOCTHYECKUX MAaPKEPOB CeIICrca Ha PA3HBIX HTAIIAX €r0 PA3BUTHS OCTAETCS
CIIOPHOU. B mccsetoBaHNY, TOCBAIIEHHOM OIleHKe TMAarHOCTHYEeCKON 3HAYNMOCTH II0Ka3aTesIed KIeTOYHOTO COCTaBa Ie-
pudeprueckoi KpPOBH, HEKOTOPHIX OMOXMMHYECKUX TECTOB, & TAKXKE COBPEMEHHBIX MaPKEPOB CeIICHca Ha 3Talax WHTEH-
CHUBHOMY Tepanuy, IPHUHSIN yIacTue 54 O0JIBHBIX B BO3pacTe 20 0 70 JIeT ¢ BepUUINPOBAHHBIM Jiuarao3oM «Ilepuro-
HUT / a6JOMUHAJIBHBIN CETICUC PA3JIMIHOU STUOJIOTUU». [10IydeHHbIE Pe3yJIbTaThl CBUETETHCTBYIOT O TOM, YTO HAubO0-
Jiee HOOPMATUBHBIM (100 %) MapKepOM CeIlCuca, HE3aBIUCUMO OT TSKECTH, CPOKOB U HAJIWYUA FeMOIMHAMUYECKIX Ha-
pylIeHuH, sBsercs JUMQOIUTapHbIN HHAeKC. Takue oKa3aTesu, Kak JIEHKOIUTO3, MOsIBJIEHNE He3peJIbiX GOopM Jiek-
KOIIUTOB, OKa3aJINCh MaJIO HHOOPMATUBHBIMHE. /larHocTHYeCcKas [IEHHOCTh 0EJIKOB 0cTPOl (asbl — MPOKAJIBIUTOHUHA
u C-peakTHBHOTO O€eJIKa IIPHU MOCTYIJIEHUH B CTAIIMOHAP COCTaBMIIA 64 1 82 % COOTBETCTBEHHO. BhICOKasA KOHIIEHTPAIUS
IL1-Ra (1000—6000 1r/MJ1) MOKET PaCIEHUBATHCS KAK IIPEIUKTOP JIETAIIBHOTO UCXO/A.

Karoueawvle ca08a: Cerncuc, TMarHOCTHKA, TUMQOTIeHUs, TUTOKUHBI, C-peaKTHBHBIN OEJI0K, TPOKAIbIIUTOHMH, IL1-Ra,
JUMGbOITUTAPHBIN MH/IEKC.

ABSTRACT

The informativeness of existing diagnostic markers of sepsis at various stages of its development remains controver-
sial. The aim of the study was to assess the diagnostic significance of peripheral blood cell composition, some biochemical
tests, as well as modern sepsis markers. 54 patients aged 20 to 70 years with verified abdominal sepsis participated in the
study. The results obtained indicate a low diagnostic value of such indicators as leukocytosis and the appearance of imma-
ture forms of leukocytes. The lymphocytic index is the most informative (100 %) diagnostic criterion for sepsis at all stages
of observation regardless of severity, timing and presence hemodynamic disorders. The diagnostic value of acute phase
proteins of procalcitonin and C-reactive protein upon admission to the hospital was 64 % and 82 % respectively. The high
concentration of IL1-Ra (1000—6000 pg/ml) can be regarded as a predictor of mortality.

Keywords: sepsis, diagnostics, lymphopenia, cytokines, C-reactive protein, procalcitonin, IL1-Ra, lymphocytic index.

BBEJAEHUE INTRODUCTION

HeCMOTpH Ha yCIiexXu B IMAarHOCTUKE U NUHTEH-
CHUBHOH TEepalinu, CEIICUC U TAXKEJIbIe I/IH(1)eKI_[I/II/I BCe
€lie OCTalTCA HEpEeIIEeHHbIMU HpOGJ’IeMaMI/I KJINHU-

Despite advances in diagnostics and intensive
care, sepsis and severe infections still remain un-
solved clinical practice problems. Every year ap-
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YEeCKOU MpaKTUKHU. KakJIbIli To/i B MHPE PETUCTPH-
pyercst 0KoJsI0 18 MJIH CiIy4daeB cercuca, 6osee 30 %
U3 HUX 3aKaUUBAIOTCS JIETAIBHBIM HcxomoM [1]. TTo-
CKOJIBKY TIPU CEIICHCE YaCTO OTCYTCTBYIOT CIeItpu-
YecKkre KJIMHUYECKHe CHMIITOMBI, [JIAaBHBIMU 33/1a-
YaM# OCTAIOTCSA PaHHASA JTUATHOCTUKA, TuddepeH-
IUpOBaHUE MeXAY WHGEKITNOHHOU U IPYTUMU TIPU-
YUHAMHU CHHIPOMAa CHCTEMHOTO BOCHATIUTETHHOTO
oTBera (TpaBMa, WIIEMUs, ayTOUMMYHHBIE 3a00J1e-
BaHUA U JIP.) ¥ KOHTPOJIb 3G (PEKTUBHOCTH ITPOBOIY-
MOU TepaTuH.

Cpenu 6moMapKepoB HaJIeXKHBIM MeTOIOM /Iha-
THOCTHKHY CUUTAETCS OIIPe/ieJIeHNEe YPOBHS ITPOKAJTb-
nuTonuHa (ITKT), Tak kak mpu 6aKTepHaIbHOM Cell-
cuce umeHHo ITKT o6stafaeT BRICOKOH CIIeupUIHO-
CTBIO M UyBCTBUTEJILHOCTHIO [2], OTHAKO IIPOAOIIKA-
€T BBI3BIBATh BOIPOCH! TUATHOCTUYECKAS IEHHOCTH
MOJIyKOJIn4ecTBeHHOro akcrpecc-tecta IIKT, otim-
YaIoIIerocs, o MHEHUIO MHOTHUX aBTOPOB, YPOBHEM
JIOCTOBEPHOCTU OT MAaJIOZIOCTYIIHBIX KOJIUYECTBEH-
HbIX MeTo/ioB [3]. Ocraercss akTyaJIbHBIM HCITOJIb-
30BaHUE METOJIOB KOJHUYECTBEHHOI'O OIpe/iesIeHus
C-peaktuBHoro 6enka (CPB), XOpoIIo H3y4eHHOTO
Mapkepa BocnaseHus. [leficTBUTeNIbHO, IPU BOCIA-
seHnu koHneHTpauusa CPb B m1a3me KpoBU yBesu-
4uBaeTcsa B 10—1000 pas, ¥ IPOCIeKUBaAETCA YeTKaA
CBA3b Me/1y uaMeHeHueM ypoBHsA CPDB, TsakecTbio
U JUHAMUKON KJIIMHUYECKUX IPOSABJIEHUN BocIase-
Husd [4, 5]. Ognako u CPB, u IIKT saBiAioTcsa Tak Ha-
3bIBAEMBIMU O€TKaMU 0CTPOH (has3bl, IOSTOMY UX -
arHoCTUYecKas [IEHHOCTh Ha PAa3HBIX STalax pa3BH-
THS CeIICUca OCTaeTcs CIIOPHOH. Bmecte ¢ TeM Takoit
Ba)KHBIN JTUAaTHOCTHYECKUH KPUTEPHUH CEICHCa, KaK
auM@oneHus, paccMaTpUBaeTCs IIPeUMyIeCTBeH-
HO KaK IPU3HAaK UMMYyHOcyIpeccu. O4eBUHO, UTO
POJIb «PYTUHHBIX» IIOKa3aTesJeld KJIWHHUYECKOTO U
OMOXMMIYECKOTO AaHATIN3a KPOBU OCTAETCS HEJI0OIe-
HEHHOU U HYK/JaeTCsI B IIEPECMOTPE.

IIEJIb UCCJIEIOBAHUHA

CpaBHeHME TMATHOCTUYECKOH IIEHHOCTH MapKe-
poB cercrca y 6OJIBHBIX ¢ abOMHHAIBLHBIM CEIICH-
COM Ha 3Tanax MHTEHCUBHOH TE€paInu.

MATEPHAJIBI 1 METO/ABbBI

Hamvmu 6puin obOcieoBaHbl 54 O0JbHBIX (30
MY3KUYUH, 24 KEHIIUHBI) B BO3PACTe OT 20 [0 70 JIeT
¢ TIOATBEPKIEHHBIM JarHo30M «IleputoHut / ab-
JIOMUHAJIbHBIHA CEIICHUC PA3IUYHON STUOIOTUM ». [T1-
ar€o3 abOMUHAIBHOTO CEMCHCa CTaBMJICA Ha OCHO-
BaHUHU COBOKYITHOCTU OIIEPAIMOHHBIX JAHHBIX, pe-
3yJIBTATOB MUKPOOHOJIOTHYECKOTO 00CIEIOBAaHUS U
HaJIUYUs TPU3HAKOB CHCTEMHON BOCIATUTETHHOH
peakiuu (CBP) mo pekoMeHanusaM, MIpPeJIoKeH-

proximately 18 million cases of sepsis are reported
in the world; more than 30 % of them are lethal [1].
Since there are often no specific clinical symptoms in
sepsis, the main challenges are the early diagnosis,
differentiation between infectious and other causes
of the systemic inflammatory response syndrome
(trauma, ischemia, autoimmune diseases, etc.) and
the control of the effectiveness of the therapy.

Among biomarkers, the determination of the
level of procalcitonin (PCT) is considered to be a re-
liable diagnostic method, since in bacterial sepsis it
is PCT that has high specificity and sensitivity [2].
However, the diagnostic value of the semiquantita-
tive PCT express test is still controversial, as many
authors report that the test reliability differs from
that of inaccessible quantitative methods [3]. Quan-
titative estimation of C-reactive protein (CRP), a
well-studied inflammatory marker, is of current
importance. Indeed, with inflammation, the con-
centration of CRP in the blood plasma increases by
10—1000 times, and it becomes evident that there is
a clear relationship between changes in the level of
CRP, the severity and dynamics of clinical manifes-
tations of inflammation [4, 5]. However, both CRP
and PCT are so-called acute phase proteins, there-
fore their diagnostic value at different stages of sep-
sis development remains questionable. However,
such an important diagnostic criterion for sepsis,
such as lymphopenia, is considered primarily as a
sign of immunosuppression. Obviously, the role
of “routine” indicators of clinical and biochemical
blood analysis remains underestimated and needs
to be revised.

AIM OF THE RESEARCH

Comparison of the diagnostic value of the sep-
sis markers in patients with abdominal sepsis at the
stages of intensive care.

MATERIALS AND METHODS

We examined 54 patients (30 men, 24 women)
aged 20 to 70 years with a confirmed diagnosis of
peritonitis / abdominal sepsis of various etiologies.
The diagnosis of abdominal sepsis was based on the
combination of operational data; the results of a
microbiological examination, and the signs of a sys-
temic inflammatory reaction (SIR) based on the re-
commendations proposed in 1992 by the conciliatory
conference of the American College of Chest Physi-
cians (ACCP) and the Society of Critical Care Medi-
cine (SCCM), as well as on Guidelines for Manage-
ment of Sepsis and Septic Shock by Surviving Sepsis
Campaign (SSC) in 2012 and in 2016.
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HBIM B 1992 T. COTJIACUTEJIbHOU KOH(bepeHIuel Ame-
PUKaHCKOTO KOJUIE/?KA IyJIbMOHOJIOTOB (American
College of Chest Physicians — ACCP) u OG6irectBa
CIEITUAINCTOB KPUTUYECKON MenuIluHbl (Society of
Critical Care Medicine — SCCM), a TaksKe 110 MEK/Iy-
HapOJIHBIM PEKOMEH/IAITHIAM I10 JIEYEHUIO CETICHCA —
Surviving Sepsis Campaign (SSC) 2012 1 2016 IT.

Bcem OOJIBHBIM TIOCTIE SKCTPEHHOTO OIEPATHB-
HOTO BMeEIIIaTeJIbCTBA IPOBO/IMJIACH CTAHJIAPTHAS Te-
panust B OPUT mo pexkomenmarusim SSC 2012 1. Kpu-
TEPUSMHU UCKJIIOUEHUs B TPyIIie ObUIH BO3PACT CTap-
I1Ie 70 JIET, OHKOJIOTUYECKHe 3a60JIeBaHUA, TYOEPKY-
JIe3, XpOHHUUYECKasl cepieuHas HeJ0CTaTOYHOCTh 3-U
CTeIlleHU, TEPMUHAJIbHAS CTA[Us XPOHUUECKOH 00-
JIE3HU TIOYEK, Tpebytolas IPOBeIeHHs 3aMeCTUTE b~
HOH IMOYEYHOU Tepanuu. Bcem mamumeHTam nposeze-
HO aHECTE3UOJIOTHUECKOE ITOCOOME HA OCHOBE TOTAJIb-
HOI BHYTPUBEHHOU MJIU UHTATIAIIMOHHON aHeCTe3NH.

Onenky ypoBHeit ®HOq, IL-1f u perentopHo-
ro aHTaronucra uHtepselikuHa — 1 (IL1-Ra) B cbiBoO-
POTKE KPOBH IIPOBOJIWJIU B 1-€, 3-U U 7-€ CYyTKU 3a00-
JieBaHUsA (COOTBETCTBEHHO 1-H, 2-H U 3-H 3TaIlbl UC-
cnenoBanus). Vcmosb3oBasu TBepAoQasHbId HM-
MyHOGEPMEHTHBIN METOJ] C IIOMOIIBIO TECT-CHUCTEM
(OO0 «ITurokun», CaHkr-IleTepOypr) B COOTBET-
CTBUHU C PEKOMEHIAIUAMU IpousBoauTesis. Komau-
yecTBeHHOE ompeiesieHrne C-peakTHBHOTO OeJIKa BbI-
TIOJTHSAJIN B 1-€, 3-U U 7-€ CyTKH 3a00JIeBaHUsA C UC-
M0JIb30BaHUEM TBEPAO0(DAZHOTO HUMMYyHODEPMEHT-
HOTO METO/A M TECT-CHCTEM PA3JINYHBIX MTPOU3BO-
nurteniet (NycoCard CRP (Axis-Shield, Hopserus),
«CPB-UU®A-Bect» (AO «Bekrop-becr», HoBocu-
O6upck)). YpoBeHb MPOKAJBIUTOHHHA B CHIBOPOTKE
KPOBU OTIPEJIENISIUA B IIEPBbIE CYTKU € TIOMOIIIBIO IT0-
JIYKOJINYECTBEHHOTO UMMYHOXPOMATOTPadUIECKOTO
tecta BRAHMS PCT-Q (BRAHMS, I'epmanmust).

Jlnmornurapubii unaeke (JIN) ompenessiics
KaK OTHOIIIeHHe JIUMGOIUTOB K IPAHYJIONUTAM (MU-
€JIOIIUTHI, METAaMUEJIOIUTHI, IOHbIE, MAJIOYKOsIEP-
HbIE, cerMeHTOos/IepHbIe) [6] Mo hopmyJte

JIN = mumdortutsl (%) / rpanysmonutsl (%).

PaboTa npoBe/ieHa B COOTBETCTBUU CO CTAHZAP-
TaMU JIOKAJIBHOTO OMO3THYECKOTO KOMUTETA, XeJb-
CUHCKOM Jekiyapanueid BeemupHOHM acconuanuu
«ITUYECKUEe TPUHITUILI TPOBE/IEHNS HAyYHBIX Me-
JUIUHCKUAN HCCJIEIOBAaHUH C yJacTHEM YeJIOBEKa»
¢ mompaBkaMu 2008 T. u «IIpaBmwiaamu KiIuHUYE-
ckolt mpakTuku B Poccuiickoit ®eneparun» ([Ipukas
Munsapasa PO or 19.06.2003. NQ 266).

CraTHCTHUECKYI0 00pabOTKYy DPe3yJIbTaTOB IIPO-
BOJIUJIM C MOMOIIBI0 HPUKIAHBIX mporpamm Mic-
rosoft Excel u Statistica 8.0 for Windows ¢ ucmosszo-

All patients after emergency surgery underwent
standard therapy in the Intensive Care Unit (ICU) on
the recommendations of SSC in 2012. Exclusion cri-
teria in the group were age over 70 years, oncologi-
cal diseases, tuberculosis, chronic heart failure of the
3rd degree, terminal stage of chronic kidney disease
requiring renal replacement therapy. All patients un-
derwent total intravenous or inhalation anaesthesia.

Estimation of the levels of TNFaq, IL-1§3 and in-
terleukin-1 receptor antagonist IL.-1 was carried out
on the 1st, 3rd and 7th days of the disease (respec-
tively 1st, 2nd and 3rd stages of research). The sol-
id-phase enzyme-linked immunosorbent assay was
used with the help of test systems (“Cytokine”, St.
Petersburg) in accordance with the manufacturer’s
recommendations. Quantitative CRP determination
was performed on the 1st, 3rd and 7th days of the
disease using a solid-phase enzyme-linked immuno-
sorbent assay and test systems from various manu-
facturers (NycoCard CRP (“Axis-Shield”, Norway),
CRP-IFA-Best (“Vector-Best”, Novosibirsk)). Serum
procalcitonin level was estimated on the first day us-
ing a semiquantitative immunochromatographic test
BRAHMS PCT-Q (BRAHMS, Germany).

The lymphocytic index (LI) was calculated as the
ratio of lymphocytes to granulocytes (myelocytes,
metamyelocytes, young, stab, segmented) [6] by for-
mula

LI = lymphocytes (%) / granulocytes (%).

The work was carried out in accordance with the
standards of the local bioethical committee, the Hel-
sinki Declaration of the World Association “Ethical
Principles of Scientific Medical Research with Hu-
man Participation”, as amended in 2008, and the
“Rules of Clinical Practice in the Russian Federation”
(Order No. 266 of the Ministry of Health of the Rus-
sian Federation of June 19, 2003).

The statistical processing of the results was
carried out using the Microsoft Excel and Statis-
tica 8.0 for Windows applications using Student’s
t-test. The critical level of significance in testing the
statistical hypotheses in this study was taken to be
p < 0.01.

RESULTS AND DISCUSSION

Leukocytosis more than 8.0 x 10%/1 on the first
day of the disease was recorded in 81 % of patients,
and the white blood cell count more than 12.0 x 109/1
(diagnostic criteria of systemic inflammatory reac-
tion (SIR) according to the recommendations of the

36

Journal homepage: http://jsms.ngmu.ru



doi: 10.31549/2542-1174-2018-4-34-41

Valeeva V.A. et al. / Journal of Siberian Medical Sciences 4 (2018) 34—41

BanueM t-kputepusa CrerofieHTa. Kputnueckuii ypo-
BeHb 3HAYHUMOCTH IIPU IIPOBEPKe CTaTUCTUYECKUX I'h-
1I0Te3 B JAHHOM HUCC/IeZIOBAaHUU IPUHUMAICA P < 0.01.

PE3YJIBTATBI 1 OBCYXKIAEHUE

JletikoruTo3 6osiee 8.0 x 109/J1 B IEPBBIE CYTKU
3a00JIeBaHUS PETUCTPUPOBAICA y 81 % OOJIBHBIX, a CO-
Jlep;KaHue JIEHKOIUTOB Oosiee 12.0 x 10?2 /11 (AuarHo-
cruueckuii kpurepuii CBP cornacHo pexomenparu-
sim ACCP/SCCM) — TostbKO y 72 % narpeHToB. Kosu-
YeCTBO He3PEJIbIX GopM HEUTPOPHUIIOB > 10 % (Takke
Juar"Hocruyeckuil kputepuit CBP coryacHO pekoMeH-
nmanusim ACCP/SCCM) otmedeH HaMu y 63 % HaIiieH-
TOB Ha IIEPBOM 3Tate uccyieopanus (Tab. 1).

BecpMma nokazaresibHbI ObLITN H3MEHEHUS COJIED-
skaHusA JUMAONUTOB KpoBU. OTHOCUTENIHHAS JIUM-
(omnenus HabioAaMaCh ¥ 92.4 % MalIeHTOB Ha Iep-
BOM 3Tare uccyienoBanus. AbcosotHas umorie-
Hus (MeHee 1.3 X 109/1) — y 75 % HaIEeHTOB Ha Iep-
BOM 3Tarle.

TpombGoruros (0 1014 x 109/J1) PErHCTPUPO-
Basicsl Y 14.8 % OOJIBHBIX B 1-€ CyTKH, Y 19 % — Ha
3-€ CYTKH, Y 25 % OOJIbHBIX — Ha 7-€ CYTKU. YMepeH-
Hasi TpoMmbornenus (100—150 x 10°/J1) HabIIOIAIACh
V TOJIBKO 10—12 % OOJIBHBIX HA BCEX 3TAIax HCCe-
JIOBaHUS.

Hawubosiee moka3aTesIbHBIMU OBLIA PE3YJIBTATHI
ompezieneHus TUMGOIUTAPHOTO UHAEKca (OTHOIIe-
Hue TUMQONIUTOB K IPAHYJIONUTAM, BBIPA’)KEHHOE B
mporeHTax). JInMonuTapHblii HHAEKC HAa MEPBOM
sTarne ObLI CHIKEH YV 100 % OOJBHBIX U OCTaBaJICS
JTOCTOBEPHO HUBKHUM Y 100 % OOJIbHBIX HA IMIPOTSKE-
HUU BCETO Iepuoyia HaOmroaeHus (Tabs. 2).

Takum 06pa3omM, UMEHHO JINM(OIUTAaPHBINA WH-
JleKc oKazajicsi HauboJsiee JOCTOBEPHBIM KpUTEpUEM
cericrca HE3aBUCUMO OT TSKECTU, CPOKOB U HaJIU-
s TeMOIMHAMUYECKUX HapylieHui. 113BecTHO, YTO
JUtsg TUMGOIIUTAPHOTO 3BEHa XapaKTepHa MaccoBas
rubesib yepe3 aKTUBAIUIO MEXaHU3MOB aIloITo3a Ha
(doHe HapylIeHUs BOCIPOU3BOJICTBA JTUMQOIIUTOB,

ACCP/SCCM) was reported only in 72 % of patients.
The number of immature forms of neutrophils > 10 %
(also the diagnostic criteria for SIR according to the
recommendations of the ACCP / SCCM) was noted
in 63 % of patients at the first stage of the study
(Table 1).

Changes in the content of blood lymphocytes
were very significant. Relative lymphopenia was ob-
served in 92.4 % of patients at the first stage of the
study. Absolute lymphopenia (less than 1.3 x 10%/1)
was recorded in 75 % of patients in the first stage.

Thrombocytosis (below 1014 x 109/1) was re-
corded in 14.8 % of patients on the 1st day, in 19 % —
on the 3rd day, in 25 % of patients — on the 7th day.
Moderate thrombocytopenia (100—150 x 109/1) was
observed in only 10—12 % of patients at all stages of
the study.

The most significant result was the determina-
tion of the lymphocytic index (ratio of lymphocytes
to granulocytes, expressed as a percentage). The
lymphocytic index in the first stage was reduced in
100 % of patients and remained significantly low in
100 % of patients throughout the follow-up period
(Table 2).

Thus, it was the lymphocytic index that proved
to be the most reliable criterion for sepsis, regardless
of the severity, timing and presence of hemodynamic
disorders. It is known that the lymphocytic link is
characterized by mass death through the activation
of apoptosis mechanisms against a background of
impaired lymphocyte reproduction, which explains
the relative (92 % of cases) and absolute (75 %) lym-
phopenia at the first stage of observation. A number
of clinical studies have shown that the level of circu-
lating lymphocytes immediately decreases from the
very onset of sepsis and remains low until the 28th
day, with the severity of the apoptosis of lymphocytes
directly correlating with the severity of the septic
process and the degree of immunosuppression [7].

Tab6smumuna 1. /[uHaMUKa U3MEHEHUN TT0Ka3aTesIel 00IIero aHan3a KpOBU y OOJIBbHBIX ¢ a0IOMUHAIBHBIM CETICCOM Ha

sramnax ucciegoBanus (M + m)

Table 1. Dynamics of changes in the parameters of the general blood test in abdominal sepsis patients at the study stages

(M +m)
CyTku JlewkoruTsl ( x 109 /i) JlumdonuTsl (X 109/1) Tpom6o1uTs ( X 10°/71)
Day Leukocytes ( x 109/1) Lymphocytes ( x 109/1) Thrombocytes ( x 109/1)
1-e / 1st 18.01 £ 2.16* 1.060 + 0.090% 287 + 39.4
3-u / 3rd 13.53 £ 1.52 1.305 + 0.102 264 + 35.41
7-e / 7th 14.05 + 1.25%* 1.430 + 0.143 319 + 19.2

* OTIM4us JOCTOBEPHEI (P < 0.01) B CPaBHEHUU ¢ HOPMAJIbHBIMU 3HAUEHHSIMHU.
The differences are significant (p < 0.01) in comparison with normal values.
** OIMYMs JOCTOBEPHSHI (P < 0.01) B CPABHEHUH C IIEPBBIM TALIOM HCCIIEL0BAHUS.
The differences are significant (p < 0.01) in comparison with the first stage of the study.
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Ta6smuna 2. /luHaMuka nu3MeHeHUH JTMMQOIUTaPHOTO UHIEKCA B CHIBOPOTKE KPOBU Y GOJIBHBIX C a0/JOMHUHAJIBHBIM Cell-

CHCOM Ha dranax uccaengoanus (M + m)

Table 2. Dynamics of changes in lymphocytic index in blood serum in patients with abdominal sepsis at the study stages

(M +m)
JlumdonuTapHbIi UHIEKC _
Cyrku / Day Tnsiiesds dey (N = 0.41 + 0.05)
1-e / 1st 0.11 + 0.01%
3-u / 3rd 0.16 + 0.02*
7-e / 7th 0.16 + 0.02%

* OTJIMYUA T0CTOBEPHBI (P < 0.001) B CPAaBHEHUH ¢ HOPMAJIbHBIMH 3HAYEHHUSIMH.
The differences are significant (p < 0.001) in comparison with normal values.

yeM U O0BACHSIETCS OTHOCUTEbHAsI (92 % ciiyuaen)
u abcomotHaA (75 % crydaeB) TuMQONEHUs HA TIEP-
BOM dTate HabJIIoieHus. Py KITMHIYeCKIX NCCIIeI0-
BaHUH ITOKA3aJI, YTO YPOBEHb IUPKYIUPYIOIINX M-
(ouuToB cpasy mazsaer ¢ caMoro Havasa Cercuca u
OCTaeTCs TIOHWKEHHBIM 710 28 CyT, MpUYeM BbIpa-
JKEHHOCTH aIloNTO3a JINMQOIUTOB MIPSAMO KOPPEeJIU-
PYET C TsKeCTh CeNITUYECKOTO IIPOIecca U BBIPAXKEH-
HOCTBI0O UMMyHocyIpeccuu [7]. HampoTtus, akTuBa-
[Us1 HeUTPOMIWIBHOTO 3BeHA IIPU CHCTEMHOM BOCIIA-
JIEHUH, OTMeuaeMasi C IepBIX CEKYH/] KaK «pecrupa-
TOPHBIYA B3PBIB», ITO/JIEPIKUBAETCS YCUIEHHOH IIPO-
JIyKIued HeUTpopUJIIOB U MPOSABIIAETCA KapTHHOU
BBIPOKEHHOTO HEUTpOodMIe3a Ha MPOTIKEHUU BCEH
ocTpoti (a3l cenTIIecKoro mporecca [8].

K coxaneHuio, IpoJIOHTUpOBaHHAA JIUMQOIe-
HUS TO-TIPEXKHEMY OCTAETCS TOJIBKO MapKepoM HM-
MYHOCYTIPECCHH Y CENTUYUECKUX TAI[EeHTOB, U JIUIITh
eMHUYHbIE PAa0OTHl IOCBAIIEHB! HCIIOJIB30BAHIIO
coziepkaHus INMGOIUTOB WIH KaK MPEAUKTOPA CEIl-
CHCa, WU KaK OCHOBHOTO JJUArHOCTHYECKOTO MapKe-
pa cencuca [9, 10].

3HAUeHUs TOJIYKOJINYECTBEHHOTO ITPOKAJIBIU-
TOHHHOBOTO TECTA B IIEPBbIE CYTKHU y OOJIBHBIX C ab-
JIOMHHAJIBHBIM CEIICHCOM PAaCIIPENETUIUChH CIIEYT0-
muM obpasom: PCT < 0.5 Hr/Mmur — y 10.2 % mamu-
€HTOB; 0.5—2.0 Hr/MJI — ¥ 25.8 %; 2.0—10.0 HI/MJI —
y 21.7 %; PCT = 10.0 Hr/ms1 — y 42.3 %. Cunraercs,
yro ypoBHU PCT OT 0.5 10 2.0 HI/MJI HaxXOJATCA B
«CEpO 30HeY, T. €. IMAaTHO3 CETICUCA C YBEPEHHOCTHIO
[IOCTaBUTH HEJTb35 (M3BECTHO OOJIBIIIOE YHCIIO COCTOSI-
Hu#, Takke nHAynupytonux PCT), u TOIbKO ypOBEHD
IIPOKAJIBITUTOHNHA BBIIIIE 2.0 HI'/MJI C BBICOKOH BEPO-
SITHOCTBIO CBUJIETEJIBCTBYET 00 MHMEKITMOHHOM IIPO-
I[ecce C CHCTEMHBIM BocnayieHueM [2, 11]. [Toatomy
MBI paciieHuIn noBeiieHne kounerTpanuu PCT kak
JTOCTOBEPHOE TOJIBKO Y 64 % HaIuxX OOJIbHBIX.

B 1o xe Bpemsa koHueHtparus CPb (Hopmasib-
HbIe 3HaUeHus] — 0—6 MT/J1) ObLIa TIOBBIIIIEHA B IIEP-
BbIe CyTKU HabJII0/IeHUA Y 100 % GOIBHBIX ¢ a6/10MU-
HaJIBHBIM CEIICHCOM, IIPHU 3TOM Y 10.7 % IaIeHTOB
CPb < 30 mr/n. YpoBenb CPB B quamazone 30—100
MT/J1 OTMEeYeH y 7.1 % OOJIbHBIX; y 35.7 % — OT 100

On the contrary, the neutrophilic link activation in
systemic inflammation noted from the first seconds
as a “respiratory explosion” is supported by en-
hanced neutrophil production and is manifested by
a pattern of pronounced neutrophilia throughout the
acute phase of the septic process [8].

Unfortunately, prolonged lymphopenia still re-
mains only a marker of immunosuppression in sep-
tic patients, and only a few studies have focused on
the use of lymphocyte content as a predictor of sepsis
or as a primary diagnostic marker of sepsis [9, 10].

The values of the semiquantitative procalcitonin
test on the first day in abdominal sepsis patients were
distributed as follows: PCT < 0.5 ng/ml in 10.2 %
of patients; 0.5—2.0 ng /ml in 25.8 %; 2.0—10.0 ng/
ml in 21.7 %; PCT > 10.0 ng/ml in 42.3 %. It is con-
sidered that PCT levels from 0.5 to 2.0 ng/ml are in
the “gray zone”, that is, the diagnosis of sepsis cannot
be reliably made (a large number of states also induce
PCT), and only the level of procalcitonin is higher than
2.0 ng/ml with high probability indicates an infectious
process with systemic inflammation [2, 11]. Therefore,
we considered an increase in the PCT concentration as
significant only in 64 % of our patients.

At the same time, the concentration of CRP
(normal values of 0—6 mg/1) was increased on the
first day of observation in 100 % of patients with
abdominal sepsis, while 10.7 % of patients had
CRP <30 mg/l. The level of CRP in the range of
30—100 mg/l was noted in 7.1 % of patients; 35.7 %
of patients had CRP level from 100 to 200 mg/],
and 46.5 % of patients had CRP level > 200 mg/1.
In 82.2 % of patients, the level of CRP was higher
than that in bacterial infections patients whose
level averages 100 mg/1 [4, 5].

The most important biochemical parameters
of blood plasma are considered to be total protein,
albumin and fibrinogen. The absolute majority of
patients had marked changes in these parameters
already on the first day of observation. At the same
time, fibrinogen is characterized by a progressive

38

Journal homepage: http://jsms.ngmu.ru



doi: 10.31549/2542-1174-2018-4-34-41

Valeeva V.A. et al. / Journal of Siberian Medical Sciences 4 (2018) 34—41

JI0 200 MT/J1, 2y 46.5 % OOIBHBIX — BBIIIE 200 MT/JI.
B nesom y 82.2 % 6G0OJIbHBIX PETUCTPHPOBAJICSA YPO-
BeHb CPDB BhIllle XapaKTEPHBIX JIJIsI OAKTEPUATIHHBIX
uHDEKIUH 100 M1/ [4, 5].

13 GUOXMMUYECKUX TTOKa3aTesed IIa3Mbl Kpo-
BU Hanbosiee 3HAYMMBIMH CUUTAIOTCS OOIIuil Oe-
JIOK, anbOyMuH U (pubpuHOTreH. AGCOTIOTHOE 6OJIb-
IIMHCTBO OOJIPHBIX HMeJIU BBIPAKEHHBIE H3MeHe-
HUS 9THX TIOKa3aTeJIel yKe B IePBbIe CyTKHU HAOJTIO-
JeHus. Bmecre ¢ Tem /11 puOpUHOreHa XapaKTEPHO
IIPOTPECCUBHOE HApPACTaHME KOHIIEHTPAI[UU B ILIa3-
Me KPOBH K 7-M cyTkaMm (Tabur. 3).

Yposenb ®HOa B mepBble CYyTKU OBLI 3HAYU-
TEJIbHO TMOBBIINIEH (Tabs. 4) U UMeT MaKCUMAaslb-
HOe 3HaueHue (159.77 + 19.39 Ir/MJI MPOTUB 1.5 +
+ 0.3 ur/mJi y 310poBbIX J0HOPOB) [7]. K TpeThum
cytkaMm cozepkanne ®HOa cHU3UIIOCH IO CpaBHe-
HUIO C IIEPBBIM 3TAlloM B 1.7 pasa (p < 0.001), a K
ceabMbIM — B 5 pas (p < 0.001).

Taxoke oTMeuascs BBIPDOKEHHBIU POCT KOHIIEH-
tparuu IL-1 B mepBble CyTKH TOCIUTATHU3AIIH, O/I-
HaKO K TPeThUM CYTKaM ero cofiep:KaHue B IIIazMe
KPOBH JJOCTOBEPHO CHUBUJIOCH 0 CPABHEHUIO C II€p-
BbIMU cyTKaMu (p < 0.01). Ha cesibMble cyTKu HabJTI0-
JleHUsI ypoBeHb 1L-13 yMEHBIIUIICA B 4.4 pasa OT UC-
XOIHOTO (P < 0.001 — 10 CPAaBHEHUIO C TIEPBBIM U BTO-
PBIM 3TaIlioM), HO, HECMOTPsI Ha BBIPAYKEHHOE CHIKe-
HUe, OCTABJICS HAMHOTO BBIIIIE, YUEM Y 37J0POBBIX J0-
HOPOB (14—16 rir/mu1). Takum o6pazom, orerka IL-13
u ®HOa nHdopmaTBHA TOJIBKO Ha PAaHHUX 3Tallax
Ccercrca, OTHAKO TIOCJIe 3 CYT AMArHOCTUYeCKas IeH-
HOCTB 9TUX MapKEPOB 3HAYNUTEIHHO CHUKAETCA.

l3MeHeHNe cofep:KaHUs IMPOTHBOBOCIIAJIH-
TesIbHOTO aHTaro”ucra IL1-Ra nmo3Bosmniio BBIABUTH
obpaTHyIo TMHAMUKY. Tak, B IEPBBIE CYTKU YPOBEHD
1L1-Ra y manpeHTOB ¢ aOI0MIHAIBHBIM CETICHCOM CO-
CTaBUJI B cpelHEM 306.05 + 31.9 IT/MJI, YTO COOTBET-
CTBYeT HOPMAaJIBHBIM 3HaUYeHUsAM (50—1000 Ir/MiI).
B naspHelIeM oTMeuasics MOCTENEHHBIA POCT CPe/-
HUX 3HAYEHUH BTOTO TOKa3aTesis, U K 7-M CyTKaMm
Ppas3yuuus CTIN AOCTOBEPHBIMU (p < 0.05). BasknHo
OTMETHUTD, YTO Yy 6 GOJBHBIX (TPOE U3 HUX YMEPJIH)

increase in plasma concentration by the 7th day
(Table 3).

The level of TNFa on the first day was signifi-
cantly increased (Table 4) and had a maximum value
(159.77 + 19.39 pg/ml vs. 1.5 + 0.3 pg/ml in healthy
donors) [7]. On the 3rd day, the content of TNFa de-
creased by 1.7 times (p < 0.001) in comparison with
the first stage (p < 0.001), and on the 7th day, the
level of TNFa decreased by 5 times (p < 0.001).

There was also a marked increase in the concen-
tration of IL-13 on the first day of hospitalization, but
on the third day, its plasma content significantly de-
creased in comparison with the first days (p < 0.01).
On the 7th day of observation, the level of IL-1f3 de-
creased 4.4 times from the baseline (p < 0.001 —
compared with the first and second stages), but,
despite the pronounced decrease, remained much
higher than in healthy donors (14—16 pg/ml). Thus,
the estimation of IL-1 and TNFa is informative
only in the early stages of sepsis, but after 3 days
the diagnostic value of these markers is significantly
reduced.

The change in the content of the anti-inflammatory
antagonist IL1-Ra revealed the reverse dynamics. Thus,
on the first day, the level of IL1-Ra in patients with ab-
dominal sepsis averaged 306.05 + 31.9 pg/ml, which
corresponds to normal values (50—1000 pg/ml). Later
gradual growth of average values of this indicator was
recorded, and on the 7th day, the differences became
significant (p < 0.05). It is important to note that in 6
patients (3 of them died), the level of IL1-Ra antago-
nist was originally unusually high (1000-6000 pg/ml).
Subsequently, the content of this antagonist progres-
sively decreased. Thus, a high level of IL1-Ra on the
first day (1000—6000 pg/ml) can be a predictor of the
fatal outcome.

CONCLUSION

The lymphocytic index (the ratio of peripheral
blood lymphocytes to neutrophils) is the most infor-

TaGJmua 3. buoxumunyeckue mokas3aTesu I1a3Mbl KpoBHU (I‘/J’I) y OOJIBHBIX C a6ﬂOMI/IHaJII>HbIM CEIICMCOM Ha JTaIllax uc-

ciemoBauua (M + m)

Table 3. Biochemical parameters of blood plasma (g/1) in patients with abdominal sepsis at the study stages (M + m)

Cytku / Day O6uii 6esok / Total protein AnsbymuH / Albumin ®ubpunoreH / Fibrinogen
1-e / 1st 46.42 £ 1.4* 21.41 + 1.5 5.39 + 0.31*

3-u/ 3rd 50.32 + 1.8* 24.29 + 1.4* 5.82 + 0.38%

7-e / 7th 55.40 + 1.9* 25.6 +1.4* 6.04 + 0.39**

* OTIMYUSA ZOCTOBEPHBI (P < 0.01) B CPABHEHHUU C HOPMAIbHBIMU 3HAYEHUSMHU.
The differences are significant (p < 0.01) in comparison with normal values.
* OT/INYHUsA JOCTOBEPHBI (P < 0.01) B CPAaBHEHUH C IIEPBBIM 3TAIIOM HUCC/IEJOBAHUA.
The differences are significant (p < 0.01) in comparison with the first stage of the study.
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Tab6suna 4. /luHaMuKa U3MeHEeHUH CoJIepKaHus ITUTOKUHOB (IIT/MJI) B CBIBOPOTKE KPOBH Y GOJIBHBIX € a0/IOMUHAIIb-

HBIM CEIICHCOM Ha Tanax uccaemopanus (M + m)

Table 4. Dynamics of changes in cytokine content (pg/ml) in blood serum in patients with abdominal sepsis at the study

stages (M + m)

Cytku / Day IL-1B IL-1Ra ®HOa / TNFa

1-e / 1st 201.79 + 27.4% 306.05 + 31.9 159.77 + 19.39%
3-u / 3rd 113.08 £ 19.5* 390.10 + 56.2 93.84 + 12.07*%*
7-e / 7th 45.07 + 7.6* 388.04 + 33.9* 32.29 + 5.84*

* OTJINYUA IOCTOBEPHEI (P < 0.01) B CPABHEHUHU C HOPMJIbHBIMU 3HAYEHUAMH.
The differences are significant (p < 0.01) in comparison with normal values.
* OT/InYus T0CTOBEPHBI (P < 0.01) B CDAaBHEHUU C [TEPBBIM ITAIIOM HCCJIE/[OBAHIIS.
The differences are significant (p < 0.01) in comparison with the first stage of the study.

ypoBeHb antaronucra IL1-Ra n3HauaibHO OBLT HEO-
ObIUaiiHO BBICOKUM (1000—6000 mr/mi). Boocien-
CTBUHU COZiEpP>KaHMe 3TOTO0 aHTarOHUCTA IIPOTPECCHUB-
HO CHIDKaIOCh. TakuM 06pa3oM, BBICOKUU YPOBEHH
IL1-Ra B mepBbIe cyTku (1000—6000 IT/MJI) MOXKET
CIIY?KUTb IIPEAUKTOPOM JIETAJIBHOT'O UCXO0/A.

3AK/IIOUEHMHE

JlumboruTapHbelii uHAEKC (OTHOIIEHHWE IIPO-
IIEHTHOTO CO/iep KaHus JTUMGOIUTOB mepudepuye-
CKOU KPOBH K HEUTpO(DMIIaM) ABJIAETCS MaKCUMAaTh-
HO WHOOPMATHBHBIM (100 %) JUATHOCTHYECKUM
KpHUTEpUEM CEICHCca Ha BCeX dTamax HaOJIIoeHWUs.
Konnentpanun 6eKoB ocTpo# (pa3sl MOTYT OTJIH-
YaThCsA B 3aBUCUMOCTH OT TS?KECTH, TIPOJIOJIKUTEIb-
HOCTHU CENITHYECKOTO MPOIecca U BHIPAKEHHOCTH Te-
MOAMHAMUYeCKUX paccrpoiictB. Haubosee mHpOpP-
MaTuBHBI B iepBbie cyTku [IKT (64 %) u CPB (82 %).
JlmarHocTrueckas LeHHOCTh GuOpuHOTeHa Hanbo-
Jiee BhIpaykeHa B 00JIee IMO3/IHIE CPOKU CENTUYECKO-
ro mpoiiecca (7 cyt u 6omee). Konnenrpanus I1L-1p
u ®HO« B CHIBOPOTKE KPOBU MH(GOPMATHUBHA TOJIb-
KO Ha paHHUX 3Talax Ccelcuca, 0J{HaKo, HAUWHAsA C
3 CyT, AUArHOCTHYecKas IeHHOCTh S3THUX MapKepoB
3HAYUTEIBHO YMeHbIIaeTcsA. Beicokuii ypoBens 1L1-
Ra B mepBble cyTku (1000—6000 OT/MJI) MOXKET CITy-
JKUTh TPEJUKTOPOM JIETAJIFHOTO HCX0/a. AOGCOTIOT-
HOe ¥ OTHOCHUTEJIbHOE CHUKEHUE COZEPIKAHUSA JIM-

CIIMCOK JINTEPATYPDI

1. Slade E., Tamber P.S., Vincent J.L. The Surviving Sepsis
Campaign: raising awareness to reduce mortality //
Crit. Care. 2003. Vol. 7 (1). P. 1—2.

2. Becker K.L., Snider R., Nylen E.S. Procalcitonin assay
in systemic inflammation, infection, and sepsis: clinical
utility and limitations // Crit. Care Med. 2008. Vol. 36
(3). P. 941—-952.

3. Korczowski B., Malek U., Kowalczyk J.R. et al. Two
diagnostic assays for serum procalcitonin measurement

mative (100 %) diagnostic criterion for sepsis at all
stages of observation. Concentrations of acute phase
proteins may differ depending on the severity, dura-
tion of the septic process and severity of hemodynam-
ic disorders. The most informative is the first day of
PCT (64 %) and CRP (82 %). The diagnostic value of
fibrinogen is most pronounced at later stages of the
septic process (on the 7th day and later). The concen-
tration of IL-1p and TNFa in serum is informative
only in the early stages of sepsis; however, starting
from the 3rd day, the diagnostic value of these mark-
ers is significantly reduced. A high level of IL1-Ra
on the first day (1000-6000 pg/ml) can predict the
fatal outcome. The absolute and relative decrease in
the lymphocyte content along with manifestations of
multiple organ failures and systemic inflammation
can be considered as a reliable sign of sepsis.

Conflict of interest. The authors declare no
conflict of interest.

douuToB HAPAAY C TMPOABIEHUAMH IOJIAOPTAaHHOMN
HE/IOCTATOYHOCTU ¥ CHCTEMHOTO BOCITAJIEHUS MOXKHO
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