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« MaTtepuarbl o ICTOPUM MEAULMHbI U hapMaLm pecrnyonmku.

+ KoHcynbTaummn cneumanvcToB Mo BOMPOCaM, KacalolMmes hapmaluy, pernctpauum u nepepeructpauun neka-
PCTBEHHbIX CPEACTB, MEANLMHCKON TEXHWUKW U 3AENUIA MEAULIMHCKOTO HAa3HAYEHWS.
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(o6bemom go 10 cTpaHul) - 15 000 TEHrE
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mMaTtepuanos B hopmare
counanbHom peknambl (Konnax) -

29900 TEHTE
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EVALUATION OF VACCINATED AND UNVAGCINATED PATIENTS WITH GOVID-19
HOSPITALIZED IN THE INFECTIOUS DISEASE HOSPITAL

Resume

Relevance: Nowadays thousands of people get sick and die from COVID-19. According to WHO statistics
In Kazakhstan, from 3 January 2020 to 29 October 2021, there have been 1 015 439 confirmed cases of
COVID-19 with 17 078 mortality cases. It mentions the problem of COVID-19 is acute not only in Kazakhstan,
but also all around the world. As statistics indicate approximately 245 373 039 confirmed cases of COVID-19,
including 4 979 421 deaths globally, around 6 838 727 352 vaccine doses have been administered, but the
number of sick people is not decreasing rapidly, so the positive and negative sides of vaccination also will
be evaluated in this research.

Aim: to describe the basic parameters and factors in COVID-19 patients and compare them between
vaccinated and non-vaccinated patients admitted at infectious hospital in September. Objectives included
analyzing the history of disease in patients with COVID-19 in the infectious hospital for September 2021
and giving a comparative evaluation to the patients who are vaccinated and unvaccinated using the data
extracted from the history of disease.

Materials and methods: the retrospective study of the disease histories of patients hospitalized to the
COVID-19 provisional hospital Ne12 “A-class medical” infectious hospital department during September 2021.
Records from the histories of the disease including medical history recordings, physical examinations and
laboratory evaluations collected from 116 patients. Based on the vaccination statuses patients were divided into
two groups, vaccinated and unvaccinated. Different parameters including the age, gender, body mass index
of the hospitalized patients was observed and described. The duration of the hospital stays, and laboratory
data results were compared between the vaccinated and unvaccinated groups of female and male patients.
Results: laboratory data evaluation showed that there were differences in the results of the inflammation
markers between the vaccinated and unvaccinated patients as well as between male and female patients in
the relevant groups respectively. The most male vaccinated group had higher levels of inflammatory markers
such as fibrinogen in the vaccinated male group compared to the unvaccinated. While in female vaccinated
and unvaccinated groups were found significant differences between the means of the laboratory data
evaluations. The conclusion is the quantity of bed days of vaccinated patients is less than in unvaccinated
patients, so it can be suggested that vaccination affects the severity of the course of disease and results
in decreased number of hospitals stay days.

Prognostic Values: vaccination provides direct protection of a vaccinated person from severe symptoms
of the virus and is a safe way to limit the transmission of the disease by increasing the immunity of the
population. However, achieving collective immunity in a short time seems unlikely since people have ftrust
issues due to the lack of information and fact that the vaccines are brand new, and the effectiveness and the
effects are still to be evaluated in upcoming years. There are doubts about whether vaccination is sufficiently
effective in reducing the incidence of the population, but there are strict reasons to believe that vaccination
is effective in preventing deaths and severity of disease.

Key words: COVID-19, history recordings, severity of disease, hospital stay, vaccination, laboratory findings,
fibrinogen, D-dimer.
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X¥KNANbI AYPYNAP AYPYXAHACbBIHA
XATKbI3bIJIFAH COVID-19 BAKUMHALUUANAHFAH
XOHE BAKUMHAUMANAHBAFAH

NAUVMEHTTEPAOI KELWEHAI BAFANAY

©3eKTiniri: Kasipri yakelTTa MbiHAaFraH agamgap aybipbin, COVID-
19-paH kanTbic 6onabl. Q0¥ cTatucTukacbiHa carikec, KaszakcraH-
aa 2020 xbinfbl 3 kaHTapgaH 6actan 2021 xbinfbl 29 KasaHfFa ge-
niH 1 015 439 pactanfaH covid-19 okuracel, 17 078 enim xarganbl
Tipkengi. COVID-19 aypybiHbIH npobnemacsl Tek Kasakctanaa fa-
Ha emec, 6ykin anemae eTkip 6onbin oTblp. CTaTUCTUKA KOPCETKEH-
aen, wamameH 245,373,039 pactanfaH COVID-19 xafganbl, OHbIH
iwinge 4,979,421 enim, QyHuexysinik BakunHaunsi bargapnamMacsl
asicblHAa anem OoNbIHLLA XanblK BakLWUHAHbLIH LLaMaMeH 6 838 727
352 posacblH angpl, 6ipak HaykacTtap caHbl nponopuuoHangsl Typ-
e a3anbl XoaHe ecyai XanfacTblpAbl, COHAbIKTAH OCbl 3epTTeyaiH
MakcaTTapblHbIH 6ipi BakuMHaUMSAHbIH aypyxaHaaa b6ony ke3eHiHae
aypyablH aFbiMblHA 8CEPiH aHbIKTay 6onabl.

MakcaTbi: COVID-19 naumeHTTepiHiH Heridri napameTpnepi MeH
dakTopnapblH cunatTay xaHe onapabl 2021 XblngblH KbIPKYMeriH-
[e XyKnarbl aypynap aypyxaHacbiHa TYCKEH BaKLMHaLMSNaHFaH xa-
He BakUMHauusinaHbaraH nauMeHTTep apacbiHaa canbIicTbipy. Tan-
cbipmanap 2021 XbingblH KblpKyneriHae Xyknansl aypynap aypyxa-
HacbiHgarel COVID-19 nauneHTTepiHiH MeguumHanblk TapuxblHaH
anbiHFaH ManiMeTTepai Tangayabl )KeHe BaKLUMHaUMUsnaHFaH XoHe
BaKUuHaumsinaHbaraH NauneHTTep apacbiHaa canbicTelpMarns 6a-
Fanay Xyprisyai kamTuabl.

MaTepuangap meH agictep: 2021 xbingbiH Kelpkyeringe Ne12 "A-
knacc meguumnHanslk" COVID-19 yakbITLia aypyxaHacblHbIH, XyKna-
nbl aypynap 6enimiHe xaTkbI3blfiFaH NauMeHTTepain MeguumHanbIK
TapuXblH PETPOCNEKTUBTI 3epTTey. MeavumHanbik Tekcepynep MeH
3epTxaHanblk 3epTTeynepai koca anfaHga, 116 naumeHTTeH xuHan-
faH MeguuMHanbIK Tapyx a3banapsbl. BakumHauns xarganbiHa 6an-
NaHbICTbI MAUMEHTTEpP eki Tonka 6eniHai: BakuMHaunsnaHFaH xaHe
BakuuHauuanaHbaraH. AypyxaHaFa XaTKbI3blfiFaH naumeHTTepain,
)KacblH, XbIHbICbIH, JEeHe carnMarblHbIH MHAEKCIH Koca anfaHaa, ap-
TYpni napameTpnep kapanabl xeHe cunaTttangbl. AypyxaHaga 6o-
Ny y3aKTbIfbl MEH 3epTXaHarblK 3epTTeynepaiH HOTUXKeNepi BakLuu-
HauManaHFaH XeHe BakUMHauusinaHbaraH aenaep MeH epnep na-
LMEHTTEPIHIH TonTapbl apackiHAa canbICThIPbIAbI.

HoaTtmxenep: 3epTxaHanbik Aepektepai 6baranay BakumHaumsnaHraH
XoHe BakuMHauuanaHbaraH naumMeHTTep apacbliHaa, coHaamn-aK Tumic-
Ti TONTapaarbl epriep MeH anenaep apacbiHaarbl kabblHy 6enrine-
PiHiH HOTMXXeNepiHAe anbipMmallbinbikTap 6ap ekeHiH kepceTTi. Bak-
UMHaumsinaHFaH TONThblH iWiHAe ep agamaapaa BakumHaumsanaHba-
faHgapra kaparaHga kabbiHy 6enrinepi xofapbl 6ongpl. BakumHa-
LMsiNaHfFaH xaHe BakuMHaumsanaHbaraH anengep 1o6biHAa KabblHy
(hakTopriapbl MEH KoaryrnorpamMmmaHbl Koca anfaHa, 3epTxaHarnbik
HaTWXenepae anTapnbikTan anbipMallbifblKTap aHbikTangpl. Hatu-
XeciHAe BakuMHauManaHFaH nauyneHTTepaid ToeCcek-KyHAEepiHiH, ca-
Hbl BakUMHaLuusinaHbaraH nauneHTTepre kaparaHaa a3 aen ecen-

C.H. KnasitoBa', A.A. Haypbiz6aeBa', H.U. Aby6akupoga’',
P. Tanratkbi3bl', E.XK. CagyakacoBa', A.K. Bankagam®,

XK.C. AmaHkynoBa?

12 Kasaxckull HayuoHarbHbIlU MeOQUUUHCKUU yHUsepcumem uMeHu
C.[4.AcpeHdusiposa Anmamel, KazaxcmaH

KOMMJIIEKCHAA OLIEHKA BAKUMHUPOBAHHbBIX
N HEBAKLUMHUPOBAHHbIX MAUMEHTOB

C COVID-19, FOCNMUTANTU3UPOBAHHbIX

B MH®EKUMOHHYIO BOJIbHULY

AKTyanbHOCTb: B HacTosiLLee BpeMsi TbiCsium nogen 3abonesatoT u
ymumpatoT ot COVID-19. CornacHo ctatuctuke BO3, B KazaxcraHe
¢ 3 aHBaps 2020 roga no 29 okTsbps 2021 roga 6bino 3apernctpu-
poBaHo 1 015 439 nogTBepxaeHHbIx criydyaes COVID-19 ¢ 17 078
cnyyasiMu cmepTHocTu. [Mpobnema 3abonesaemoctn COVID-19 cro-
UT OCTPO He Tonbko B KasaxctaHe, HO 1 Bo Bcem Mupe. Kak nokasbl-
BaeT cTatucTuka, npmbnuauntensHo 245 373 039 noaTBEpKAESHHBIX
cnyyaeB COVID-19, Bkntoyas 4 979 421 cmepTenbHbIX UCXOAO0B, B
pamMkax BCEMUPHOI NporpamMmbl BakLMHaLMKU Mo MUpy Gbino norny-
YeHo HaceneHnem okoro 6 838 727 352 003 BakLUUHbI, HO Konu4ye-
CTBO GOMbHbIX YMEHbLUANoCh He NPOMOPLIMOHANIbHO 1 NPOAOoITKa-
10 pacTu, NO3TOMY OAHOW M3 Uenen 4aHHOro uccrnegoBaHus 6bino
BbISIBUTb BMUSIHUE BaKLMHaAUUM Ha Te4YeHne 3aboneBaHus B nepu-
o npebbiBaHUsi B CTaLMOHape.

Llenb: onvcaTtb OCHOBHbIE NapaMeTpbl U hakTopbl y NaLUEHTOB
¢ COVID-19 1 cpaBHUTb UX MeXAy BaKLUMHUPOBAHHBLIMW U HE Bak-
LMHMPOBaHHbLIMU NaLMeHTaMU, NOCTYNMBLUMMU B UHADEKLNOHHYO
6onbHuLy B ceHTsibpe 2021 roga. 3agayum BkoYanu aHanma ucTo-
pun 6onesHn y nauneHToB ¢ COVID-19 B MHEKUNOHHON BOMbHM-
Le 3a ceHTabpb 2021 roga v NpoBeAeHNe CPaBHUTENBHOW OLEHKN
BaKLVMHMPOBAHHbIX M HE BaKLMHUPOBAHHbIX MaLMEHTOB C UCMOMb30-
BaHWEM [aHHbIX, U3BIIEYEHHBIX U3 UCTOPUM BONE3HU.

MaTtepuanbi n MmeToAbl: PETPOCNEKTUBHOE N3y4eHne nctopui 6o-
1e3HU NaUMEHTOB, rOCMUTANU3NPOBaHHbIX B MH(PEKLMOHHOE OTaAene-
Hue BpemeHHon 6onbHuLbl Ne12 “A-knacc megmumHckmin® COVID-19
B ceHTsi6pe 2021 roga. 3anmcu ns uctopun 6onesHu, Bkoyas me-
OVLUMHCKME OCMOTPbI 1 NabopaTopHble UCCnefoBaHUsi, COOpaHHbIe
y 116 naumeHTOB. B 3aB1CMMOCTM OT CcTaTyca BakuMHaLMn nauneH-
Tbl ObINW pasgeneHbl Ha ABe rpynrbl: BAKLUMHUPOBaHHbIE U HE Bak-
LUMHUpOBaHHble. Habnoaanuce 1 onvucbiBanuch pasnuyHble napa-
METpbI, BKMOYasi BO3PACT, MOJ1, MHAEKC MaccChl Tena rocnmTanuau-
poBaHHbIX NauneHToB. MNpoaomMKNTENbHOCTL NpebbiBaHNs B 60Mb-
HULE 1 pe3ynbTaTtbl TabopaTopHbIX UCCreaoBaHWN Obinv CONOCTaB-
NEeHbl MeXAY BaKUMHUPOBaHHbLIMU U HE BaKLUMHUPOBAHHLIMU Fpym-
namu NaLneHTOB XEHCKOTO M MYKCKOro nora.

Pe3ynbrathl: OLleHka nabopaTopHbIX AaHHbIX NOKa3ana, YTo cy-
LLIECTBYIOT pa3nuuusi B pesynsratax MapkepoB BOCMarieHnst Mexay
BaKLMHUPOBAHHBLIMMW 1 HE BaKLIMHMPOBaHHbLIMU NaLMeHTaMu, a Tak-
e Mexay nauuMeHTaMmn MY>KCKOTO M KEHCKOro nora B COOTBETCTBY-
towmx rpynnax. Cpeav BakLMHUPOBAHHOW FPyMmbl My>X4WUHbI UMENi
6oree BbICOKME YPOBHU MapPKEPOB BOCMANEHNS MO CPABHEHMIO C HE
BaKLMHUPOBaHHbLIMU. B TO Bpemsi kak B rpynnax BakLMHUPOBaHHbIX
1 He BaKLMHUPOBAHHbIX XXEHLUMH Obinu 0GHapYKeHbl 3HAYUTENbHbIE
pasnuynsi pesyrnbTaToB N1abopaTopHbIX BKIKOYas hakTopbl Bocnasne-
HKS 1 koarynorpammy. 1o utory GbINo NOCYNTAHO YTO KOSIMYECTBO
KOWMKO-[IHEN Y BaKLUMHNPOBAHHBIX NaLMEHTOB MEHbLLE, YEM Y HE Bak-
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TenAi, CoOHAbIKTaH BakuMHaUMs aypyablH ayblpriblfbiHa acep eTefi
XoHe aypyxaHanapga 6onfaH KyHAep caHblHbIH a3atoblHa akenesi
nen 6omkayra 6bonagbl.

Bonawarbl: BakUMHaUWS BaKUMHALMsANAHFaH agaMabl BUPYCTbIH
ayblp benrinepiHeH Tikenen Koprayabl KaMTaMachl3 eTefi xaHe Xa-
NbIKTbIH UMMYHUTETIH JXOFapblnaTy apKbiibl aypyablH TapanybiH
LueKTeyaiH kayinci3 agici 6onbin Tabbinagbl. Ananga, Kbicka Mep3iM-
e YKbIMAbIK UMMYHUTETKE KOM XKeTKi3y ekiTanamn 6onbin kepiHeai,
OMTKeHI agamaapaa aknapaTTblH XKeTicneyi xoHe BakuMHanapabiH
MYMAEeM XaHa eKeHgiri xeHe TMimainiri MeH cangapbl angafbl Xbif-
napbl 6aranaHybl MYMKiH eKeHZiri Typanbl CeHiM Macenenepi 6ap.
BakumHauus xanbIKTblH aypyblH TOMEHAETYAE TUIMAI Me JereH Ky-
MaH 6ap, bipak BakuMHauusi BUpycka Kapcbl TMIMAI XXaHe aypyabiH,
aybIprbIFbIH XEHINAETY apKbinbl aypyablH aybIpribiFbiHa acep eTefi
nen anTyra Tonblk Heri3 6ap.

Tymingi cesgep: COVID-19, MeanumHanblk Tapuxbl, aypyablH aybip-
nblfbl, aypyxaHa, BakUMHaLWs, 3epTxaHanblk ManimeTTep, punbpu-
HoreH, [-anmep.

Introduction

In Wuhan, China, a new highly pathogenic human corona-
virus capable of causing severe acute respiratory syndrome
(SARS) was identified as the cause of the coronavirus dis-
ease 2019 (COVID-19) outbreak, which quickly spread from
China to other countries, causing a pandemic with alarming
morbidity and mortality associated with its possible severe
clinical picture, namely, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) [1,2].

COVID-19 disease includes a wide spectrum of clinical
manifestations, ranging from asymptomatic, mild symptoms
to acute respiratory distress syndrome (ARDS) and death
[3]. According to reports, this disease has a 1-3% mortality
rate, which is increased in elders, particularly men [4]. The
mortality rate also varies by geographical area, which might
be attributed to varied immunological responses in popula-
tions in various locales [5]. Definitive and complete treat-
ment for COVID-19 is still undefined. In addition, most treat-
ment approaches used all over the world are intended to re-
duce disease symptoms and prevent the progression of dis-
ease in the patients [6]. Successful immunizations are one
of the foremost considerable preventive measures to stop
increasing infectious diseases [7].

A massive vaccination program has been initiated world-
wide since December 2020. At the national and internation-
al levels, two matrix RNA (mRNA) vaccines, three adenovi-
rus vector vaccines, four inactivated vaccines, and two pro-
tein subunit-based vaccines have been validated for use
against COVID-19 [8,9]. In comparison to other vaccines,
COVID-19 vaccines have been developed and used in a rel-
atively short period. As a result, COVID-19 vaccine effica-
cy, safety, and side effects should be constantly monitored
and researched [7,8].

Nowadays thousands of people get sick and die from

LIMHMPOBaHHBIX MaLMEHTOB, MO3TOMY MOXHO NPeanorioXuTb, YTO Bak-
UMHaUUS BNUAET Ha TSXKECTb TeYeHUs1 3ab0oneBaHNsl U CreacTBEeH-
HO K YMEHbLLUEHUIO Konm4yecTBa AHen npebbiBaHus B 6onbHMLaXx.
MepcnekTUBHOCTb: BakLMHALIMS MOXET 06ecneunTb NpsiMyto 3aLLu-
TY BaKUMHUPOBAHHOIO YeroBeka OT TsKerbIX CUMMTOMOB BUpYyca U
sBnsieTca 6e3onacHbIM cnocobom orpaHnyeHust nepegayn 3abone-
BaHUsI 3@ CYET MOBbILLEHNS UMMYHUTETA HaceneHus. OgHako AoCTuU-
YKEHWE KOMNINEKTMBHOIO UMMYHUTETA 3a KOPOTKOE BPEMSI NpeacTaB-
nNsieTcst ManoBepOsiTHO, MOCKOSIbKY Y N[ ecTb Npobnemsl ¢ Ao-
BEpPUEM K3-3a HeocTaTka MHGopMaLmm 1 Toro dpakTa, YTo BaKLMHbI
COBEPLLEHHO HOBbIE, @ 3O(PEKTUBHOCTL 1 NOCNEACTBUS ELLE Npea-
CTOUT OLEHUTb B Grvdkarime rogbl. CyLiecTByOT COMHEHWS B TOM,
SIBMSIETCA NN BaKUMHALNA OCTAaTOMHO 3PMEKTUBHON B CHDKEHUM
3a60neBaemMoCTN HaceneHnsi, Ho eCTb BECKE OCHOBaHWSA nonaratb,
4YTO BaKUMHaUMs 3hHeKTUBHA NPOTUB BUPYCA U BIUSIET HA TSXKECTU
3aboneBaHus obneryas CTeNeHb TSHKECTU TeYeHUs 3aboneBaHus.
KntoueBblie cnoa: COVID-19, ncropusi 6onesHn, Tsxkectb 3ab0-
rneBaHusi, cTauMoHap, BakuuHaLuus, nabopatopHble AaHHble, -
6puHoreH, O-gumep

COVID-19. According to WHO statistics in Kazakhstan,
from 3 January 2020 to 29 October 2021, there have been
1 015 439 confirmed cases of COVID-19 with 17 078 mor-
tality cases; it mentions the problem of COVID-19 is acute
not only in Kazakhstan but also all around the world. As sta-
tistics indicate approximately 245 373 039 confirmed cases
of COVID-19, including 4 979 421 deaths globally, around
6 838 727 352 vaccine doses have been administered, but
the number of sick people is not decreasing rapidly.

The aim of our research is to describe the basic parameters
and factors in COVID-19 patients and compare them be-
tween vaccinated and unvaccinated patients admitted to the
infectious hospital in September 2021. Objectives include
analyzing the history of disease in patients with COVID-19
in the infectious hospital for September 2021 and giving a
comparative evaluation to the patients who are vaccinated
and unvaccinated using the data extracted from the histo-
ry of the disease.

Materials and methods

The retrospective observational analysis of 116 patients
hospitalized during September 2021 to the provisional hos-
pital Ne12 “A-class medical” infectious hospital department
was conducted. All hospitalized patients were tested for the
COVID-19 using the polymerase chain reaction (PCR) test
and Computed Tomography (CT) scan were performed to
identify pneumonia. All patients tested positively for the
COVID-19 according to the PCR test results and were cat-
egorized as having mild and moderate severity of disease
with different degrees of pneumonia according to CT scan
results as no signs of pneumonia, mild <25% of damage
and 25-50% of damage, corresponding to different stages of
lung damage CTO, CT1 and CT2 respectively. Records from
the histories of the disease including the duration of hospi-
tal stay, medical history recordings, physical examinations,
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Table 1 - Demographics and laboratory data characteristics of patients population

12

Age (years, SD) 51+14 53+ 16 0.4887
Body mass index (kg/m2, SD) 274 +4.3 259+49 0.092
Female - n (%) 26 (55%) 46 (67%) 0.1928
Bed days (days, SD) 10.9+1.6 122+26 0.0028
Obesity - n (%) 10 (21.2%) 10 (14.5%) 0.3501
CHF - n (%) 1(2.12%) 1 (1.45%) 0.7863
HTN - n (%) 10 (21.3%) 18 (26.1%) 0.5549
DM - n (%) 5(10.6%) 2 (2.9%) 0.0883
D-dimer (mg/L, SD) 1.02 £ 1.91 1.16 £ 1.68 0.6777
CRP (mg/L, SD) 31.8+31.6 48.2 + 141.6 0.4371
Ferritin (ng/ml, SD) 389 + 386 389.3 + 386 0.9967
PT (sec, SD) 13+ 1.15 12.8 +1.15 0.3597
PTI (%, SD) 97.3 £13.7 90.5 £7.7 0.0009
INR (SD) 1.07 £ 0.09 1.07 £ 0.09 1
aPTT (sec, SD) 32.3+4.64 32.1 5.8 0.844
Fibrinogen (ng/mL, SD) 4.06 + 0.97 3.77 £ 0.96 0.844
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Table 2

Vaccinated female (n=26)

Unvaccinated female (n=46)

D-dimer (mg/L, SD) 0.7 £1.03 1.12+1.73
CRP (mg/L, SD) 23.7 £22.1 48.6 + 168
Ferritin (ng/ml, SD) 258.15 +227.3 297 + 236
PT (sec, SD) 128+1.2 12.5+0.87
PTI (%, SD) 86.9+17.4 92.1+6.3
INR (SD) 1.07 £ 0.09 1.05 £ 0.07
aPTT (sec, SD) 322+49 31.9+58
Fibrinogen (ng/mL, SD) 3.62 £ 0.95 3.52+0.75
Bed days (days SD) 102 12+2

CRP- C-reactive protein, PT — prothrombin time, PTI — prothrombin time index, INR- International Normalized Ratio, aPTT- Activated

Partial Thromboplastin Time.

Table 3

Vaccinated male (n=16)

Unvaccinated male (n=23)

D-dimer (mg/L, SD)

1.62 £3.14

1.21£1.6

CRP (mg/L, SD) 36.7+ 32.2 471 £60.3
Ferritin (ng/ml, SD) 468+ 310.1 568.2 + 539
PT (sec, SD) 12.9+ 1.1 13.1£1.5
PTI (%, SD) 88.6+ 7.38 87.2+9.1
INR (SD) 1.08+ 0.09 1.1+0.1
aPTT (sec, SD) 31.9+ 4.1 324 +57
Fibrinogen (ng/mL, SD) 4.49+ 0.68 413 +£0.98
Bed days (days, SD) 101 14+2

CRP- C-reactive protein, PT — prothrombin time, PTI — prothrombin time index, INR- International Normalized Ratio, aPTT- Activated

Partial Thromboplastin Time.
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laboratory evaluations were collected from all the 116 pa-
tients. Medical history recordings included information about
the age, sex, vaccination status and concomitant diseases.
Physical examination evaluated the body mass index (BMI)
of patients. Laboratory evaluations included the coagula-
tion profile indexes, inflammatory markers, liver enzymes.
Based on the vaccination status 116 patients were divid-
ed into the two groups, vaccinated and unvaccinated*. Du-
ration of the hospital stay as number of bed days, clotting
factors such as prothrombin time (PT), prothrombin index
(PTI), international normalized ratio (INR), activated throm-
boplastin time (aPTT), fibrinogen, D-dimer, ferritin, and C-re-
active protein (CRP) values were compared between these
groups.

(*note: vaccinated and unvaccinated against COVID-19 with
any available vaccine on that time on territory of the Repub-
lic of Kazakhstan (SputnikV)

Statistical analysis

Descriptive statistical analysis was used to indicate the fre-
quency and percentile of the categorical data (age, sex,
concomitant diseases). For continuous data were used me-
dian and quartile intervals. Differences between groups
were evaluated using t-test and generated p-values, the
significance were evaluated according to p < 0.05, with 95
% confident interval (Cl) As a tool for descriptive statistical
analysis as well was used PYTHON software.

Results

There were 117 patients hospitalized in September 2021 to
the provisional hospital Ne12 “A-class medical” infectious
hospital department. 116 patients were included to study
by the inclusion criteria as the positive COVID-19 PCR test
and mild to moderate course of the disease were satisfied.
The mean age of the patients (n=116) of study was 52 *
15 years, in total 49% had concomitant diseases among
them 17% had obesity, 24% had hypertension, 6% had di-
abetes, 2% had preexisting heart disease as chronic heart
failure (Figure 2.), the mean body mass index (BMI) was
26.6 + 4.8 kg/m2, majority of the patients population were

in group BMI 18.5-24.9kg/m2 and 25-29.9kg/m2 which ac-
cording to the WHO BMI levels classification corresponds
to healthy weight and overweight (not obesity) respectively
(Figure 1). Demographics and laboratory data characteris-
tics are shown in Table 1.

CHF — chronic heart disease, HTN — hypertensive disease,
DM- diabetes, CRP- C-reactive protein,vPT — prothrombin
time, PTI — prothrombin time index, INR- International Nor-
malized Ratio, aPTT- Activated Partial Thromboplastin Time.
The observation, description, and comparison of parameters
such as the age, gender, BMI, and concomitant diseases
among the patient population and between vaccinated and
unvaccinated resulted in the following. As the average age
of the patient population was 52 years, most of the patients
almost in every age group were not vaccinated, exception
was the group aged from 40-50y.0. as seen in Figure 1. The
number of patients with BMI 18.5-24.9kg/m2 and 25-29.9kg/
m2 prevailed among all patient population, which accord-
ing to the BMI levels classification corresponds to healthy
weight and overweight (not obesity) respectively (Figure 2).
Almost half of the patient population hospitalized with mild
to moderate course of coronavirus infection, both vaccinat-
ed and unvaccinated, had been registered with the chron-
ic diseases above mentioned as concomitant diseases to
the main infection (Figure 3). Despite the presence of the
chronic diseases in the medical histories, patients did not re-
fuse the vaccine as those diseases are not classified to be
direct contraindications for vaccination according to the or-
der of the Minister of Health of the Republic of Kazakhstan
"On approval of Sanitary rules "Sanitary and epidemiologi-
cal requirements for preventive vaccinations to the popula-
tion" dated June 13, 2018, No. 361.

Considering such a parameter as gender the average per-
centage of male and female patients, as well as the mean
age of each gender group, were compared between the
vaccinated and unvaccinated patients. Among all patients
(n=116) 62% were females which amounted to 55% of the
vaccinated patients and 67% of the unvaccinated patients,
comparing to the number of male patients in the vaccinated
and unvaccinated group can be assumed that female part of
the population got vaccinated less willingly and did not get
vaccine as much as male patients (Figure 4).

Duration of the hospital stay as a number of bed days, clot-
ting factors such as prothrombin time (PT), prothrombin in-
dex (PTI), international normalized ratio (INR), activated
thromboplastin time (aPTT), fibrinogen, D-dimer, ferritin and
C-reactive protein (CRP) values were compared between
vaccinated and unvaccinated population of patients, more-
over, each laboratory data also was evaluated considering
different gender, groups been divided as male group and fe-
male group among vaccinated and unvaccinated. The fol-
lowing Table 2 and Table 3 show the laboratory data char-
acteristics in the groups of vaccinated/unvaccinated female
and vaccinated/unvaccinated male patients respectively.
The results of the laboratory data such as inflammatory
markers, including CRP, ferritin, fibrinogen, and d-dimer and
coagulation profile indexes as PT, PTI, INR, aPTT (Figure5)



RIIMHNYECKAA MEJUIIMHA 1 ®PAPMAKOJIOT'A

showed slight differences difference between the groups,
neither in between vaccinated male and unvaccinated male
patients nor between vaccinated female and unvaccinated
female patients. The significant differences were in the re-
sults of CRP, PT and PTI between the vaccinated and un-
vaccinated groups of female patient population, the mean
CRP value, PT value, PTI value of vaccinated female group
(n=26) were 23.7 £ 22.1 mg/L, 12.8 + 1.2 sec, 86.9 + 14.4
and values of unvaccinated female group (n=46) were 48.6
+ 57.2 mg/L, 12.5 £ 0.87 sec, 92.1 + 6.3 sec respectively,
with confidence interval of 95%, p-value < 0.05 (Table 2).
The duration of hospital stay in days showed significant dif-
ferences between the vaccinated and unvaccinated groups
of both males and females (Figure 6), the mean number
of bed days among vaccinated female (n=26) was 10 + 2
days and unvaccinated female (n=46) was 12 + 2 days with
p = 0.0001 and <0.05 (Table 2), while number of bed days
among vaccinated male (n=16) was 10 + 1 days and unvac-
cinated male (n=23) was 14 + 2 days, with p < 0.0001 (Ta-
ble 3). Based on the obtained results, the vaccinated pa-
tient population had fewer days of hospital stay among the
whole patient population and lower results of the inflamma-
tory factors among the vaccinated female patient popula-
tion, so it can be assumed that vaccinated patients had a
milder course of the infection and shorter recovery course
of the disease.

Whereas there was shown no significant difference in lab-
oratory data between the vaccinated and unvaccinated
groups, in one parameter such as fibrinogen was observed
the significant difference in the group of vaccinated patient
population. Compared between vaccinated male groups and
vaccinated female groups the fibrinogen levels were much
higher in male vaccinated group (Figure 5).

Discussion

The connection between hemostasis alterations and infec-
tions is widely established. Already at an early stage of bac-
terial infections, a change in hemostasis, a state of hyper-
coagulation defined by an elevated amount of D-dimer, may
be recognized, which can develop into disseminated intra-
vascular coagulation (DIC syndrome) [10]. Viral infections,
on the other hand, can result in serious consequences such
as acute respiratory distress syndrome (ARDS) and multiple
organ failure (MOF), which are two disorders that are fre-
quently related to hypercoagulation and DIC syndrome [11].
Tang et al. found that aberrant coagulation findings, particu-
larly notably high D-dimer, and Fibrin Degradation Products
(FDP), were prevalent in COVID-19 fatalities [12]. Micco and
al. discovered that a higher amount of fibrinogen is linked
to a more severe type of COVID-19, defined by SARS [13].
Concerning this clinical setting, our study was to evaluate

all parameters, laboratory, and physical data, in all patients,
vaccinated and unvaccinated, admitted to the hospital and
compare their indicators with each other. Our data showed
that obese and overweight patients made up the most of
hospital admissions regardless of vaccination status. The
comorbidities of the patients included in this study played
an important role in this.

The inflammatory markers (CPR, ferritin, d-dimer) by gen-
der showed differences between vaccinated and unvacci-
nated Covid-19 patients. The laboratory findings among the
group of vaccinated patients were evaluated to be more fa-
vorable compared to the group of non-vaccinated. On the
other hand, the laboratory data evaluation showed that the
males mostly vaccinated group had higher levels of the in-
flammatory markers such as fibrinogen in the vaccinated
male group compared to unvaccinated. While in female vac-
cinated and unvaccinated groups were found no significant
differences. Other laboratory findings such as clotting fac-
tors and blood biochemistry were evaluated, and the results
showed no significant changes and differences between the
vaccinated and unvaccinated groups.

Despite that the differences in the results between vacci-
nated and unvaccinated patients were significant only in
several parameters and not in between all parameters of
all groups, we assume that vaccination has a favorable ef-
fect in limiting the severity of the illness in patients and the
spread of this virus at that moment, due to the minimal num-
ber of patients in our research.

Since the study enrolled a few subjects (n=116), there is
possibility of more than 20% chance that a significant dif-
ference was missed, study might not have enough statisti-
cal power to detect a difference so the possible type Il error.
The enrollment of more subjects so the increased sample
size at least equal to 230 patients would make study more
precise in detecting difference and minimize the type Il error.
Conclusion

Relying on the database of our research vaccination cannot
totally prevent illness and the severity of concomitant dis-
ease, but it could protect a vaccinated person from severe
symptoms of the virus and its safe way to limit the trans-
mission and spreading of virus by increasing the immuni-
ty of the population. Almost equal number of unvaccinated
and vaccinated patients in our project were directly affected
by the results of the investigation. The quantity of bed days
of vaccinated patients is less than in unvaccinated patients,
so we can suggest that vaccination positively affects the
number of bed days and severity of the disease. However,
achieving collective immunity in a short time seems unlike-
ly due to the insufficient number of vaccines and technolog-
ical limitation of its production.
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ABTopnapgabiH yneci. bapnbik aBTopriap ocbl MakanaHbl xa3yfa TeH fapexeae KaTbICTbl.

Mypaenep KakTbIFbICbl — MAMiMAENTEeH XOK.

Byn martepuan 6acka bacbinbiMaapaa xapusnay yiiH 6ypbiH ManimaenvereH xeHe 6acka 6acbinbiMaapablH kapayblHa YCbIHbINIMaraH.
Ocbl XYMbICTbI XYPridy Ke3iHAe CbIPTKbl yibiMAap MeH MeguumnHanblK eKingikTepaid, KapXXblnaHabIpybl XacanfaH oK.

Kapxbinangblpy xyprisinmesi.

Bknap aBTOpOB. BCe aBTOPbI NPUHMMaNU paBHOCUIILHOE yYacTue Npy HanucaHuyM A4aHHON CTaTby.

KOHNUKT nHTepecoB — He 3asBrieH.

[aHHbIi MaTepuan He 6bin 3asBrneH paHee, Ans Nybnvkaumm B Apyrux U3naHusx U He HaXOAUTCS Ha PacCMOTPEHWUN APYrUMU usgaTternb-
cTBaMM.

Mpw npoBeaeHWn aaHHol paboTbl He 6bINO PUHAHCYPOBAHUA CTOPOHHUMU OpraHM3aLUsSMU U MEAULMHCKUMU NPEACTaBUTENbCTBAMM.
®duHaHCUpOBaHUE — He MPOBOANIIOCh.
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