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CPABHEHME D®PEKTUBHOCTN ®OPMAAN3OBAHHBIX OHEHOYHBIX CICTEM
B IIPOTHO3POBAHIVN NCXOAO0B Y ITIALTMEHTOB C TSA’)KEAON
BHEBO/IbHNYHOM ITHEBMOHMEN BAKTEPVMAZIBHOI'O 1 BUPYCHOI'O I'EHE3A

M.A. PYCZASIKOBA, 3.3. ITAMCYTAIVHOBA, 10.A. MIPOHOBA, I1.C. YEPLIOB, K.J1. IIIPOKOB, E.b. ABAAYEBA

Cesepo-3anaaHblil rOCyAapCTBEHHBIN MeANIMHCKII yHuBepcutet uM. VLV Meunnkosa, Cankt-TlerepOypr, Poccuiickas Peaepanms

Lna ynydweHus KauyecTBa MHTEHCUMBHOW Tepanuu U ONTUMMU3ALMM pacripesesieHna PecypcoB CTalMOoHapoB 60/blioe 3HaYeHUe UMeeT BbifBIEHME
MHOOPMALIMOHHbIX CUCTEM, KOTOPbIE MOTYT C BbICOKOI TOYHOCTbIO OLEHUTb NPOTHO3 NALMEHTOB C TAXKENOW BHe6ONbHUYHOW NHeBMOHWel (TBM).
Lienb uccnepoBaHmMA: CPAaBHUT LLUKa/Ibl NIPOrHO3MPOBAHUA UCXOA0B U CTPATUULMPOBATL FPYNIbl PUCKA BbICOKOM KPAaTKOCPOUHOI 1eTanbHOCTH NaLm-
eHToB ¢ TBI BMpYCHOro 1 6akTepuanbHOro reHesa.

Martepuan u metoapl: NPOBeLEH NPO- U PETPOCNEKTUBHBIN aHanU3 664 ucTopuit 6onesHu naumeHTos B nepuog ¢ 2013 no 2023 rr. MpocnekTuBHas
OLeHKa NPOrHO3vMpPOBaHMA UCXOLOB OCYLLECTBEHA MO CIEAYIOLMM WKanam u nHaekcam: SOFA, APACHE Il, CCl, CFS, PSI/PORT, SMART-COP, CURB-65,
REA-ICU, SCAP, IDSA/ATS, APACHE IV, SAPS Il, mMNUTRIC. PeTpoCneKTUBHO naumeHTbl oueHeHb! no wkane MuLBSTA. [ina onpeaeneHus nporHoctuye-
CKOVi TOYHOCTY LWKan ncnonb3osaH ROC-aHanmn3. CTaTUCTMYECKMIN aHaAW3 BbINOJTHEH C MCMONb30BaHNEM NaKeTa nporpamm Jamovi.

Pe3ynbrathl: B UCCIEA0BaHME BK/KOYEHbI AaHHble UCTOpUit BonesHn 664 nauueHTos, u3 Hux 96 (14,5%) nauueHTtos ¢ TBI 6akTepuanbHOro reHesa
(6TBM) 1 568 (85,5%) naumeHTos ¢ TBIM BupycHoro reHesa (8TBM). A nauyeHToB ¢ BTBI OTAMYHYIO NPOrHOCTUYECKYHO TOYHOCTb MPOAEMOHCTPUPOBA-
Nn oueHouHble cuctembl APACHE 11, APACHE IV, REA-ICU (AUC-ROC 0,97; 0,96; 0,97) v kputepum IDSA/ATS (AUC-ROC 0,96), Torga Kak 41a nauueHToB
¢ 6TBM xopowyto MHPOPMATUBHOCTb MoKasanw wkanbl mMNUTRIC, APACHE Il (AUC-ROC 0,78; 0,73) 1 kputepum IDSA/ATS (AUC-ROC 0,77). CpasHeHue
B rpynnax BbIABMIO YBEMYEHNE PUCKOB FOCMUTA/IbHOW N1eTaNbHOCTU Y NaLueHToB ¢ BTBI BbICOKOTO pyCKa Mo BCEM UCMONb3YeMbIM LLKaAaM U CHUXe-
HWe AMTENbHOCTU FOCNUTANN3ALLMM B OTAENEHUN PeaHMMALMKU U MHTEHCUBHOM Tepanuu (OPUT) <3 gHeli ¢ oueHKow =7 6annos no wkane REA-ICU u
60/1blWKM 21 1 manbim 23 Kputepuam IDSA/ATS. AHanorMyHoe cpaBHeHue rpynn nauneHTos ¢ 6TBI He Nokas3ano pasiMumit B cpokax npebbiBaHus B
OPWUT, a yBennuyeHue puckoB Heb6NaronpuATHOTO MCXOAa 3aperncTprpoBaHo no wkanam REA-ICU ¢ noporom 27 6annos, SCAP 210 6ann108 v 601blUMM
>1 1 manbim 23 Kputepumam IDSA/ATS.

3akntoueHue: kputepun IDSA/ATS NpPOAEMOHCTPUPOBANU LOCTATOUHYIO AUCKPUMMUHALMOHHYIO CMOCOBHOCTL MPOrHO3MPOBAHUA UCXOAO0B, a TaKke
TOXAECTBEHHbIE NOPOroBble 3HAYEHUA NPU CTPAaTUDMKALIMKM PUCKOB BbICOKOW KPAaTKOCPOUYHOM NeTanbHOCTH AnsA naumeHTos ¢ TBI Kak BUPYCHOrO, Tak
1 baKTepMaNbHOTO reHesa.

KnioueBble cnoBa: 8He601bHUYHAA MTHEBMOHUS, WKAAbI, MPO2HO3, 1emanbHOCMb, omaesneHue UHMeHcusHolU mepanuu, ucxoooi.
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COMPARISON OF THE EFFECTIVENESS OF FORMALIZED SCORING SYSTEMS IN
PREDICTING OUTCOMES IN PATIENTS WITH SEVERE COMMUNITY-ACQUIRED
PNEUMONIA OF BACTERIAL AND VIRAL ETIOLOGY
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North-Western State Medical University named after I.I. Mechnikov, Saint-Petersburg, Russian Federation

To improve the quality of intensive care and optimize hospital resource allocation, it is essential to identify scoring systems that can accurately predict
outcomes in patients with severe community-acquired pneumonia (sCAP).

Objective: To compare outcome prediction scales and stratify risk groups high short-term mortality of patients with sCAP of viral and bacterial etiology.
Methods: We conducted a pro- and retrospective analysis of 664 medical records of patients treated between 2013 and 2023. Prospective outcome
prediction was performed using the following scores and indices: SOFA, APACHE II, CCl, CFS, PSI/PORT, SMART-COP, CURB-65, REA-ICU, SCAP, IDSA/ATS
major/minor criteria, APACHE IV, SAPS I, and mNUTRIC. Retrospectively, patients were assessed using the MuLBSTA score. Predictive accuracy of the
scales was evaluated with ROC analysis. Statistical analysis was performed using the Jamovi software package.

Results: Data from 664 patients met inclusion criteria: 96 (14.5%) with bacterial sCAP (b-sCAP) and 568 (85.5%) with viral sCAP (v-sCAP). In v-sCAP,
excellent predictive accuracy was demonstrated by APACHE I, APACHE IV, REA-ICU (AUC-ROC 0.97; 0.96; 0.97), and the IDSA/ATS criteria (AUC-ROC
0.96). In b-sCAP, good informativeness was shown by mNUTRIC and APACHE Il (AUC-ROC 0.78; 0.73) and by the IDSA/ATS criteria (AUC-ROC 0.77).
Within-group comparisons revealed increased risk of in-hospital mortality in high-risk v-sCAP patients across all scales used, and a shorter ICU length of
stay <3 days when REA-ICU was >7 points and when IDSA/ATS major 21 and minor >3 criteria were observed. In b-sCAP, analogous group comparisons
did not show differences in ICU length of stay; however, a higher risk of unfavorable outcome was recorded for REA-ICU >7, SCAP 210, and IDSA/ATS
major 21 plus minor >3 criteria.

Conclusion: The IDSA/ATS criteria demonstrated sufficient discriminative ability for outcome prediction and similar threshold values for stratifying the
risk of short-term mortality in patients with severe sCAP of both viral and bacterial etiology.
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BBEAEHMUE

Taxkénas BHeboNbHUYHAA NHeBMOHMSA (TBM) — 310 ocobas dop-
Ma 3ab0/1eBaHNA, XapaKTePU3YIOLAACA BbIPAKEHHOW OCTPOW Aplxa-
TeNbHOW HepocTaTouHoCTho (OAH), KaKk NpaBuMo, B COYETAHUM C NPU-
3HaKaMW cencuca v opraHHom amcoyHkumm [1]. TBIM accoummpoBaHa ¢
BbICOKOI 3a060/1€BaEMOCTbIO U CMEPTHOCTbIO W OCTAETCH BaKHEMLLEN
MEOMLMHCKOM, COLMANbHON M 3KOHOMMUYECKON npobnemoii [2]. 3a-
60neBaemMoCcTb BHEOONbHUYHOWM NHeBMOHWMel (BIM) yBennumsaetca ¢
BO3PaCTOM, TaK, N0 JaHHbIM OT4€TOB, 3abonesaemocTb Bl cocTasns-
na 63,0/10000 yenoBeKo-eT y WL, B BO3pacTe 65-79 feT 1 Bo3pac-
Tana go 164,3/10000 yenoseko-net nocne 80 net [3]. XpoHudeckas
o6cTpyKTMBHAA 6onesHb ferkux (XOBJ1) u 3acToitHaa cepaeyHas He-
[lOCTaTOMHOCTb ABNAOTCA COMYTCTBYIOLMMM 3aD0NEBAHMAMM, CBA3AH-
HbIMM C CaMOM BbICOKOW YacToTol Bl B OTAENEHUAX peaHumaumn u
MHTeHcuBHOM Tepanuu (OPUT) [4]. BN, TpebytoLwan rocnutaamsaumm
8 OPUT, coctasnset ot 9% o 14% Bcex cny4vaes BI, rocnutannsmpo-
BaHHbIX B cTaumoHap [5]. AHanu3 15-netHero nepuoga nokasan no-
CTEMEHHBIN pocT 3abonesaemocty TBIM U CHUNKeHWEe TocnUTanbHOM
NeTanbHOCTM Ha 18% [6], TeM He MeHee, rocnuTanbHas NeTaNbHOCTb
y naumneHToB ¢ TBIM ocTaérca BbICOKON U BapbupyeT oT 25% a0 50% u
6onee [7].

OfZHVMM 13 06OCHOBAHHBIX MYTEN Y/yYLLEHUA WUCXOLOB MHTEH-
CMBHOM Tepanuu ABNSETCA KOPPEKTHAA OLLEHKa NPOrHo3sa npu nocry-
NAEHUM NauMeHTa B cTaumoHap. CyLlecTBYOT HEKOTOpble pasnunuuns
MeXAy LWKaNaMn OTHOCUTENbHO UX NePBOHAYaIbHOMO KAMHUYECKOTO
Ha3HaueHusa: CURB-65 u PSI 6bian paspaboTaHbl A8 NPOrHO3MpO-
BaHMA netanbHocTu [8]. LLkana SOFA npegHasHayeHa A1 OLEHKM
TAMECTM opraHHon aucoyHKumm [9], SCAP — ans nporHosMpoBaHmMA
TAXENOro TedeHus nHeBMOHWM [9], a Kputepun IDSA/ATS 1 wKana
REA-ICU — gna BblABNEHMA NALMEHTOB, HYXAAIOLMXCA B MapLLPYTH-
3aumn B OPUT. OueHka no wkane APACHE Il npogemoHcTpupoBana
BbICOKYH NPOTHOCTUYECKYO 3bGEKTUBHOCTL Y NALMEHTOB C BEHTUANA-
TOp-accoLmMmnpoBaHHoM nHeBMoHwuel [10]. APACHE IV 6bina nyylwe B
NPOrHO3MPOBAHUM NIETAJILHOCTU Y MaLMeHTOB 6e3 TpaBMaTUYeCKMX
NOBPEXKAEHMI, B TO BpemaA Kak SOFA nyywe npesckasbisana netanb-
HOCTb Yy NALMEHTOB C TPaBMaTU4ecKon bonesHbto [11]. UHAeKCbI, oue-
HUBALOLLME TAXKECTb CONYTCTBYIOLLEN NAaTONOMMM, BCE Yalle NPUMEHS-
t0TCA N1 NPOrHO3MPOBaHUA roCNUTabHOMN NeTanbHocTH [12]. Kpome
TOro, C Le/Iblo OLEeHKM TAxecTu Bl B pasHbIx CTpaHax UCMob3yoTcs
pas/IMyHble OLLEHOYHbIE CUCTEMBI, @ NPOTHOCTUYeCKaA 3GEKTUBHOCTb
LWKaN OT/IMYAETCA Y NALMEHTOB, NONYYAIOLLMX MHTEHCUBHYIO Tepanuio
B OTZE/NIEHUAX XMPYPIUYECKOro v TepanesTMyeckoro npoduns [13].

Ha cerogHAWHUIA fAeHb CyWecTBYeT HacToATe/bHaA NoTpeb-
HOCTb B BbIAB/IEHNM OLEHOYHbIX CUCTEM, KOTOPbIE MOTYT C BbICOKOW
TOYHOCTBIO U YYBCTBUTE/IbHOCTBIO CMPOrHO3MPOBaTh UCXOAb! NaLMeH-
ToB Cc TBIM.

LLENb UCCNEAOBAHMUA

CpaBHWTb LUKa/bl NPOTHO3WMPOBAHMA UCXOAOB U CTPATUPULIMPO-
BaTb FPYNMbl PUCKA BbICOKOMN KPATKOCPOUHOW IETaNIbHOCTU NALMEHTOB
¢ TBMN BMpycHOro 1 6aKTepuanbHOro reHesa.
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INTRODUCTION

Severe community-acquired pneumonia (sCAP) is a dis-
tinct clinical entity characterized by pronounced acute respira-
tory failure (ARF), typically accompanied by signs of sepsis and
organ dysfunction [1]. sCAP is associated with high morbidity
and mortality and remains a significant medical, social, and
economic problem [2]. The incidence of community-acquired
pneumonia (CAP) increases with age: according to reports, the
incidence was 63.0 per 10,000 person-years in individuals aged
65-79 years and rose to 164.3 per 10,000 person-years in those
older than 80 years [3]. Chronic obstructive pulmonary disease
(COPD) and congestive heart failure are comorbidities associat-
ed with the highest rates of CAP admissions to intensive care
units (ICUs) [4]. CAP requiring ICU hospitalization accounts for
9%-14% of all CAP cases admitted to the hospital [5]. A 15-year
analysis showed a gradual increase in sCAP incidence and an
18% reduction in in-hospital mortality [6]; nevertheless, in-hos-
pital mortality in sCAP remains high, ranging from 25% to 50%
and above [7].

One well-supported approach to improving outcomes in
intensive care is accurate prognostic assessment at hospital
admission. There are notable differences among scales with re-
spect to their original clinical purpose: CURB-65 and PSI were
developed to predict mortality [8]; SOFA is intended to quan-
tify the severity of organ dysfunction [9]; SCAP predicts severe
disease course [9]; and the IDSA/ATS criteria and REA-ICU score
aim to identify patients requiring ICU admission. APACHE Il has
shown high prognostic performance in patients with ventila-
tor-associated pneumonia [10]. APACHE IV performed better
for predicting mortality in non-trauma patients, whereas SOFA
better predicted mortality in trauma populations [11]. Indices
assessing comorbidity burden are increasingly used to predict
in-hospital mortality [12]. Moreover, different countries employ
different scoring systems to determine CAP severity, and the
prognostic performance of scores may differ between patients
receiving intensive care in surgical versus medical ICUs [13].

At present, there is a pressing need to identify scoring sys-
tems that can predict outcomes in sCAP patients with high accu-
racy and sensitivity.

PURPOSE OF THE STUDY

To compare outcome prediction scales and stratify risk
groups high short-term mortality of patients with sCAP of viral
and bacterial etiology.

METHODS

A pro- and retrospective analysis of 664 patients' medi-
cal records from the database of North-Western State Medical
University named after I.I. Mechnikov (Certificate of Database
State Registration No. 2024624611) was performed for the pe-
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MATEPUAN U METOAbI

MpoBesEH Npo- U PEeTPOCNEKTUBHBIN aHanu3 664 uctopuii 6o-
NesHN nauneHToB M3 6a3bl CeBepo-3anagHoOro rocyaapcTBEHHOTO
MeAMLUMHCKOro yHuBepcuTteTa um. W.U. MeuHnKoBa (CBMAETENBCTBO
0 TOCYZapCTBEHHOW perucTpaumm 6asbl AaHHbIx No 2024624611) B
nepvog ¢ 15.02.2013 no 15.02.2023 rr. UccnepoBaHne noayunno
0406peHue TIOKaNbHOTO 3TUYecKoro KomuteTa CeBepo-3anagHoro ro-
CyAAPCTBEHHOTO MeAMLMHCKOro yHuBepcuteta um. U.M. MeyHukosa
(npotokon Ne 2 ot 12.02.2020). B cootsetctBuum co cT. 20 N 323-93
ot 21.11.2011 (pea. ot 28.12.2024) «O6 0CHOBAX OXPaHbl 340POBbA
rpaspaH B Poccuiickoit desepaummn» cornacme Ha MeaMLMHCKOE BMe-
LIATeNbCTBO M 06paboTKy NepPCOHaNbHbIX AaHHbIX 6bLI0 NOAYYEHO Y
BCEX NaLWeHTOB Ha 3Tane rocnuTann3auum B CTaumoHap. PeweHue o
MeAMLMHCKOM BMeLLATeNbCTee M 06paboTKy NepcoHasbHbIX AaHHbIX
6e3 cornacua rpaxAaHnHa NPUHUMANOCh KOHCUAMYMOM Bpauel ¢
nociesyoWwmm yYBeAOMIEHUEM AOMKHOCTHBIX WL, MEAULMHCKOM
OpraHM3aLmm, a TakKe POACTBEHHWMKOB NaLMEHTa UM ero 3aKOHHbIX
npeacTasuTenen.

[pocnekTMBHaA OLEHKa NPOrHO3MPOBAHMA UCXOA0B OCYLLECT-
B/IeHa Ha MOMEHT nocTynaeHuna nauveHTa 8 OPUT TepanesTuyecko-
ro npoduna no crepyowmm Wranam u niaekcam: SOFA, APACHE I,
CCl, CFS, PSI/PORT, SMART-COP, CURB-65, REA-ICU, SCAP, IDSA/ATS,
APACHE 1V, SAPS Il, mNUTRIC. PeTpocneKkT1BHO MaLMeHTbl OLEHeHbI
no wkane MuLBSTA.

CTaTUCTUYECKMIA aHAIM3 BbINOJIHEH C UCMONb30BAHWEM MaKeTa
nporpamm Jamovi. XapakTepucTnki naLmMeHToB U CpaBHEHMe B rpyn-
nax NPOBOAMANCH C OLLEHKOM COOTBETCTBUA PacnpeseneHuii Koamye-
CTBEHHbIX MOKa3aTeneir HOpPManbHOMY 3aKOHy (KpuTtepuit Konmoro-
poBa-CMMpHOBA). KonnyecTBeHHble AaHHble NPeaCcTaBNeHbl B BUAE
cpesHero apuepMEeTMYECKOro M CTaHAAPTHOTO OTKAOHeHWsa (MzSD)
npn NOAYMHEHMN KONMYECTBEHHbLIX AAHHbIX 3aKOHY HOPMA/bHOro
pacnpegeneHua. B cnyyae oTcyTCTBMA HOPMANBLHOTO pacnpegeneHvs
KONMYECTBEHHbIE JaHHble OMUCbIBAIMCL C MOMOLLbIO MeaunaHbl (Me)
1 HUXKHETO 1 BepxHero keapTuneit [Q1; Q3]. CpaBHeHwWe rpynn no Ko-
IN4eCTBEHHOMY MOKa3aTento, pacnpeseneHne KoToporo 0TM4anoch
OT HOPMaJIbHOrO, BbINOAHANOCH C MOMOLLbBIO KpuTepua MaHHa-YuT-
HUW. [Ins HeKoTOpbIX BMHAPHbLIX NMOKa3aTenel NPUBEAEHbI OTHOLLEHMA
waHcoB (OLW) ¢ 95% fosepuTeNnbHBIM MHTEPBAAOM. Mpu cpaBHUTENb-
HOM aHaNM13e YacToT UCMOb30BaNCs KpuTepuit x2 MupcoHa. CtatucTu-
Yyeckne pasnnuMa UsydaemblX BENNYMH MPU3HABANNCL 3HAYMMbIMM
npu p<0,05. [ns OUEeHKU AMCKPUMMUHALMOHHOMN 3HAUUMMOCTU LUKaN
ncnonb3osanca ROC-aHanu3. Pe3ynbTaTbl NnpeacTaBneHsbl B BuAe no-
POroBbIX 3HAYEHWM, YYBCTBUTENBHOCTM U CNELMPUUHOCTM U NaoLaan
nog ROC-kpmsoi (AUC — Area Under Curve). Mpafaums Kayectea mo-
aenm: 0,9-1,0 — otamnyHoe; 0,8-0,9 — oyeHb xopouwee; 0,7-0,8 — xopo-
wee; 0,6-0,7 — cpeaHee; 0,5-0,6 — HeyposneTBopuTenbHOE. Yem Bbiwwe
AUC, Tem 60/1bLUYI0 NMPOTHOCTUYECKYHO (AMArHOCTUYECKYHO) LLEHHOCTb
MMeeT LWKana.

PE3YNILTATbI U UX OBCYXXOEHUE

B nccneposaHue BKAOYEHbI AaHHble 664 MAUMEHTOB, U3 HUX
96 (14,5%) naumenTos c TBI 6akTepuanbHoro reHesa (6TBIM) u 568
(85,5%) naumeHTos ¢ TBM BupycHoro reHesa (BTBIM). Cxema mccneso-
BaHWA NpeAcTaBAeHa Ha puC.

MauveHTbl B rpynnax 6biM conocTasuMbl Mo BO3pacTy v nony. B
CPaBHMBAEMBIX Fpynnax AOMUHUPOBAAM H6OMbHbIE MOKMAOIO M CTap-
yeckoro Bo3pactoB. Y nauueHTo ¢ 6TBM MHAEKCHI dMKCxaysepa U
Yap/coHa 6binu BbliLle, Kak M 6ann no wKane cnaboctu/«xXpynKkocTuy».
Bonee HM3KMe nokasatenn Pa0:/Fi02 mm Hg 6biin 3aperncTpmposa-
Hbl B rpynne ¢ 6TBIM. HeobxoaMmocTb B Ba3ONpeccopHOM NoaAepH K-

riod from February 15, 2013, to February 15, 2023. The study
was approved by the Local Ethics Committee of North-Western
State Medical University named after I.I. Mechnikov (Protocol
No. 2 dated February 12, 2020). In accordance with Article 20 of
Federal Law No. 323-FZ of November 21, 2011 (as amended on
December 28, 2024) “On the Fundamentals of Health Defense
of Citizens in the Russian Federation”, informed consent for
medical intervention and the processing of personal data was
obtained from all patients at the time of hospital admission. De-
cisions to perform medical intervention and process personal
data without the patient's consent were made by a physicians’
council, with subsequent notification of the responsible officials
of the medical institution, as well as the patient’s relatives or
legal representatives.

Outcome was predicted at admission to a medical-profile
ICU using the following scales and indices: SOFA, APACHE II,
CCl, CFS, PSI/PORT, SMART-COP, CURB-65, REA-ICU, SCAP, IDSA/
ATS, APACHE 1V, SAPS II, and mNUTRIC. Retrospectively, patients
were assessed using the MuLBSTA score.

Statistical analysis was carried out using the Jamovi soft-
ware package. Patient characteristics and between-group
comparisons were conducted with assessment of conformity
of quantitative variables to the normal distribution (Kolmogor-
ov-Smirnov test). Quantitative data are presented as mean and
standard deviation (MxSD) when normally distributed; other-
wise, quantitative data are described by the median (Me) and
the lower and upper quartiles [Q1; Q3]. Group comparisons
for quantitative variables with non-normal distributions were
performed using the Mann-Whitney test. For certain binary
variables, odds ratios (ORs) with 95% confidence intervals are
reported. Categorical comparisons used the Pearson y? test.
Statistical differences were considered significant at p<0.05. Dis-
criminative performance of the scales was evaluated using ROC
analysis. Results are presented as threshold values, sensitivity,
and specificity, and the area under the ROC curve (AUC, Area
Under the Curve). Model quality grading: 0.9-1.0, excellent; 0.8-
0.9, very good; 0.7-0.8, good; 0.6-0.7, fair; 0.5-0.6, unsatisfacto-
ry. The higher the AUC, the greater the predictive (diagnostic)
value of the scale was.

RESULTS AND DISCUSSION

Data from 664 patients were included, of whom 96 (14.5%)
had bacterial sCAP (b-sCAP) and 568 (85.5%) had viral sCAP
(v-sCAP). The study flow is presented in Fig.

The groups were comparable in age and sex. In both com-
parison groups, elderly patients predominated. In patients with
b-sCAP, the Elixhauser and Charlson indices were higher, as was
the score on the frailty scale. Lower PaO,/FiO, (mm Hg) values
were recorded in the b-sCAP group. The need for vasopressor
hemodynamic support was also higher in patients with b-sCAP.
In the b-sCAP group, chronic kidney disease was diagnosed
more frequently, as was the need for renal replacement ther-
apy. A comparison of demographic, clinical, and organizational
variables is presented in Table 1.

ROC analysis

When disease severity per clinical guidelines was compared
with severity determined using various threshold values across
different prognostic scoring systems in ROC-curve analysis, the
following results were obtained (Table 2).
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MoTeHUMANbHO BKJIIOYAEMbIE CTYHaU: MALMEHTbI C
MHOEKLMEN HUKHMX OTAEN0B PECNMPaTOPHOTo TPAKTa B
OPUT (n=1064)

Potentially eligible cases: patients with lower respiratory
tract infection in the ICU (n=1064)

Puc. Cxema uccrnedosaHus
Fig. Study flowchart

OueHeHo No Kputepuam BKItOYeHMA (n=943):
1. MNaumeHTbl 218 neT;
2. MaumeHTbl C THEBMOHWEN;
3. locnutanusaumsa 8 OPUT

Assessed for inclusion criteria (n=943):
1. Patients > 18 years;
2. Patients with pneumonia;
3. ICU admission

Kputepun HeBKNlOUEHUA:
MaumeHTbl ¢ BHYTPUOONbHUYHOW MHPEKLMEN HA MOMEHT
noctynnexus 8 OPUT (n=121)

Exclusion criteria:
Patients with hospital-acquired infection at the time of
ICU admission (n=121))

MaumneHTbl yA0BNETBOPANN KPUTEPUAM COOTBETCTBMA
(n=664)

Patients meeting eligibility criteria
(n=664)

Kputepuu uckntoueHus:
HegoctatoyHan uHGopmaLus B UCTopum 6onesHu:
a) buoxMmmnyeckmne nokasartenu (n=133);

6) NoKasaTe/I ra30BOro COCTaBa KPOBW, KUCIOTHO-
OCHOBHOTO W BOAHO-3/IEKTPOIUTHOTO COCTOAHUA KPOBU
(n=146)

Exclusion criteria:
Insufficient information in the medical record:
a) biochemical parameters (n=133);
b) blood gas, acid-base, and water-electrolyte parameters
(n=146)

v

MauueHTsl ¢ TBM, BKNOYEHHbIE B UCCNeA0BaHMe (n=664)
Patients with sCAP included in the study (n=664)

\2

v

MauueHTbI ¢ TAXKENON BHEOONbHNYHOM NHEBMOHMEN
BUpPYCHOro reHesa (8TBIM) (n=568)

Patients with severe community-acquired pneumonia of
viral etiology (v-sCAP) (n=568)

MaumeHTbl ¢ TBIM 6akTepransHoro reHesa (6TBIM) (n=96)

Patients with severe community-acquired pneumonia of
bacterial etiology (b-sCAP) (n=96)

V

\

MauuenTsl ¢ 8TBIM 2 60 net
(n=416)

Patients with v-sCAP aged > 60 years
(n=416)

MauueHTbl ¢ 6TBM 2 60 net
(n=79)

Patients with b-sCAP aged > 60 years
(n=79)

MpOrHo3vpoBaHMe NCXOL0B M CTPATUGUKALMA TAKECTH C Ucnonb3oBaHMem ROC-aHanu3a
Outcome prediction and severity stratification using ROC analysis

Ke reMoAMHaMMKKM TaKKe Bblna Bbilwe y naumeHTos ¢ 6TBM. B rpynne
naumeHToB ¢ 6TBIM xpoHMyeckas 601e3Hb NOYEK AMArHOCTUPOBANACh
yalle, Kak 1 NoTpebHOCTb B NPOBEAEHUM 3aMECTUTE/IbHOM NMOYEYHOM
Tepanuu. CpaBHeHWe aemorpaduyeckux, KAMHUYECKMX U OpraHm3a-
LIMOHHBbIX NOKa3aTenen naLmeHToB NpeacTaBneHo B Taba. 1.

Mpu aHanuse ROC-KpuBOW, Korga TasKecTb 3aboneBaHus, Co-
TNaCHO KAMHUYECKUM PEKOMEHAAUMAM, CPaBHUBaNACh C TAXKECTbIO
3aboneBaHusA, onpefenéHHON C MOMOLLbIO Pa3/IMYHBIX MOPOroBbIX
3HaYeHUI ANA Pa3HbIX CUCTEM NPOTHOCTUYECKOW OLEeHKM, Bbln nony-
YeH cneayrowmin pesynbrar (Tabn. 2).
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In the present study, excellent predictive accuracy was
demonstrated for APACHE I, APACHE IV, REA-ICU, and the IDSA/
ATS criteria in patients with v-sCAP. The grading of model qual-
ity for mortality-prediction scales in patients with v-sCAP aged
>60 years remained unchanged. Notably, in the 260 group, the
threshold values increased for APACHE 1l, APACHE IV, SAPS I, and
CFS, while the SMART-COP threshold decreased by 1 point.

In our cohort with v-sCAP, APACHE Il showed excellent pre-
dictive accuracy at a threshold of 20 points (AUC 0.973), where-
as SOFA showed good accuracy (AUC 0.754) at a threshold of 6
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Tabnuya 1 CpasHeHue nayueHmos 8 uccredyemsix epynnax (n=664)

Bcero, % (n)/Overall, % (n)

Table 1 Comparison of patients in the study groups (n=664)

Hemorpaduueckue nokasatenn/Demographics

Bospacrt, net, MtSD/Age, years, M+SD

Moxwunon, % (n)/Older, % (n)

Crapyecknit, % (n)/Elderly, % (n)

CpeaHuii, % (n)/Middle-aged, % (n)

Monogoit, % (n)/Young, % (n)

Honroxutenu, % (n)/Long-livers, % (n)
*eHuwmHbl, n (%)/Women, n (%)

NMT kr/m?, Me [Q1; Q3]/BMI kg/m?, Me [Q1; Q3]

Conyrcreytowan natonorusa/Comorbidities, % (n)

I'6 u UBC/AH and CAD

XBMN/CKD

Xr4/CHD

Limppo3s neuenu /Liver cirrhosis
OHKosoruyeckue 3abonesanua/Malignancy
XOB/1/COPD

CaxapHbii anabet/Diabetes mellitus

OueHouHble cuctembl, 6annbi/Scoring systems, points, Me [Q1; Q3]

CCl

CFS

PSI/PORT

CURB-65

SCAP

IDSA/ATS: Minor criteria
IDSA/ATS: Major criteria
SMART-COP

REA-ICU

mNUTRIC

SOFA

APACHE Il

APACHE IV

SAPS II

OpraHHasa noaaepxka/Organ support

PecnupaTopHas noaaepskka, % (n)/Any respiratory support, % (n)

BMMO, % (n)/HFOT, % (n)

HUBA, % (n)/NIV, % (n)

MB/1 >24 yacos, % (n)/IMV >24 hours, % (n)

PaO,/FiO, mm Hg y naumenTos ¢ HUBJ/1/MBA, Me [Q1; Q3]

Pa0,/FiO,, mm Hg (in NIV/IMV patients), Me [Q1; Q3]

BasonpeccopHas nogaepKka (HopagpeHanuH B gose >0,5 MKr/kr/muH), % (n)
Vasopressor support (norepinephrine >0.5 ug/kg/min), % (n)

OMMMN ¢ 3amecTUTeNbHOM NoYyeyHol Tepanuei, % (n)
AKI with renal replacement therapy, % (n)

Cpoku rocnutanusaumm n ucxoabl/Hospitalization and outcomes

CyTKuM oT rocnutanmsaummn go OPUT, aHu, Me [Q1-Q3]

Days from hospital admission to ICU, Me [Q1; Q3]

LOnutenbHocTb rocnutanusauumn 8 OPUT, gHu, Me [Q1; Q3]

ICU length of stay, days, Me [Q1; Q3]

[OnunTenbHOCTb rocnuTanmnsaumn B ctaymoHape, aHu, Me [Q1; Q3]
Hospital length of stay, days, Me [Q1; Q3]

YacroTa noBTOpHbIX Nepesogos B OPUT, % (n)/Readmission to ICU, % (n)
HebnaronpuatHbii ncxod, % (n) /Unfavorable outcome, % (n)

sTBIN 6TBN
v-sCAP b-sCAP p
85.5 (568) 14.5 (96)
67.1+£14.0 70.1+14.0 >0.05
40.8 (232) 40.6 (39) >0.05
30.5 (173) 38.5 (37) >0.05
19.4 (110) 12.5(12) >0.05
7.4 (42) 5.2(5) >0.05
1.9 (11) 3.1(3) >0.05
46.6 (265) 59.4 (57) =0.038
27.8 [8; 16] 25.4 [8; 56] =0.002
72.4 (411) 83.3 (80) =0.024
16.7 (95) 45.8 (44) <0.001
1.2(7) 5.2 (5) =0.007
4.2 (24) 10.4 (10) =0.011
10.2 (58) 17.7 (17) =0.032
4.4 (25) 13.5 (13) <0.001
22.5 (128) 42.7 (41) <0.001
3[2; 6] 716; 8] <0.001
2[0; 5] 61[0; 7] <0.001
136 [120.5; 150.5] 132 [114.2; 156.0] >0.05
3[2;3] 3[2;3] >0.05
11 [11; 18] 12 [8.5; 18] >0.05
2[2; 4] 2[1;3] <0.001
0[0; 1] 1[0; 1] =0.013
4[3; 4] 5[3;7] <0.001
5[2;12] 10 [7; 12] <0.001
413; 6] 6[5; 7] <0.0001
5[4; 7] 4[2; 6] >0.05
14 [5; 25] 20 [16; 25] <0.001
69 [48; 124] 99 [65; 126] <0.001
32 [26; 37] 37.5[29; 45.2] <0.001
99.8 (567) 83.3 (80) <0.001
72.0 (409) 14.6 (14) <0.001
75.2 (427) 14.6 (14) <0.001
43.7 (248) 41.7 (40) >0.05
156 [145-180] 116 [98-160.5] <0.001
22.7 (129) 57.3 (55) <0.001
10.2 (58) 38.7 (36) <0.001
2[1; 6] 1[0; 1] <0.001
5[3; 9] 7 [4; 13.75] =0.001
17 [11; 25] 12.5 [6; 19.75] =0.002
9.0 (51) 10.4 (10) >0.05
41.5 (236) 60.4 (58) =0.001
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Mpumeyanus: MMT — nHAeKe maccbl Tena; b — runepToHuyeckas 6onesHb; MBC — nwemunyeckas 6onesHb cepala; XbMN — xpoHuyeckas 6on1e3Hb noyek; XM, — XpoHuyeckui
remogmanus; XOBJ1 — xpoHuyeckas 06CTpyKTMBHas 60n1e3Hb NErkmx; BMO — BbICOKONOTOYHAA oKcureHoTepanus; HUB/1 — HenHBasvnBHaA BEHTUAALMA NETKUX; MBJT — ncKyc-
CTBeHHan BeHTUAALmMA Nérknx; APACHE Il — Acute Physiology and Chronic Health Evaluation II; APACHE IV — Acute Physiology and Chronic Health Evaluation IV; SAPS Il — new
Simplified Acute Physiology Score II; SOFA — Sequential Organ Failure Assessment; SMART-COP — systolic blood pressure, multilobar infiltration, albumin, respiratory rate,
tachycardia, confusion, oxygenation, pH; PSI/PORT — Pneumonia Severity Index— Pneumonia Patient Outcomes Research Team; REA-ICU — Risk of Early Admission to the ICU;
CURB-65 — confusion, uremia, respiratory rate, blood pressure, age >65 years score; IDSA/ATS — American Thoracic Society Criteria for Defining Severe Community-acquired
Pneumonia; mNUTRIC —modified Nutrition Risk in Critically Ill; SCAP — Severe Community-Acquired Pneumonia score; NEWS 2 — National Early Warning Score; CCl — Charlson
Comorbidity Index; CFS — The Clinical Frailty Scale

Notes: BMI — body mass index; AH — arterial hypertension; CAD — coronary artery disease; CKD — chronic kidney disease; CHD — chronic hemodialysis; COPD — chronic
obstructive pulmonary disease; HFOT — high-flow oxygen therapy; NIV — non-invasive ventilation; IMV — invasive mechanical ventilation; APACHE Il — Acute Physiology
and Chronic Health Evaluation Il; APACHE IV — Acute Physiology and Chronic Health Evaluation IV; SAPS Il - Simplified Acute Physiology Score II; SOFA — Sequential Organ
Failure Assessment; SMART-COP — systolic blood pressure, multilobar infiltration, albumin, respiratory rate, tachycardia, confusion, oxygenation, pH; PSI/PORT — Pneumonia
Severity Index — Pneumonia Patient Outcomes Research Team; REA-ICU — Risk of Early Admission to the ICU; CURB-65 — confusion, uremia, respiratory rate, blood pressure,
age 265 years score; IDSA/ATS — American Thoracic Society Criteria for Defining Severe Community-acquired Pneumonia; mNUTRIC — modified Nutrition Risk in Critically Ill;
SCAP — Severe Community-Acquired Pneumonia score; NEWS 2 — National Early Warning Score; CCl — Charlson Comorbidity Index; CFS — The Clinical Frailty Scale

B Tekywem uccnefoBaHMM OTMYHYIO MPOTHOCTUYECKYHD TOY-
HOCTb NPOAEMOHCTPMPOBaAM oLeHouvHble cuctembl APACHE II, APACHE
IV, REA-ICU, a TaKke KpuTepum IDSA/ATS ans naumenTos ¢ 8TBIN. Mpa-
JaLmMA KauyecTBa MOAENM ANA WKaA NPOrHO3MPOBaHWA NETANbHOCTU Y
naupeHToB ¢ BTBIM 260 neT octanach Ha npexHem ypoBHe. Obpaluaer
Ha cebs BHMMaHMe yBennyeHne NoporosBoro 3HaveHus wkan APACHE
I, APACHE IV, SAPS Il, CFS u cHukeHue Ha 1 6ann ans wkanbl SMART-
COP y nauuenTos ¢ BTBI 260 ner.

B Hawei pabote y naumeHToB ¢ BTBI NpOrHocTUYECKas Tou-
HocTb WKanbl APACHE Il ¢ noporosbiMm 3HayeHnem B 20 6annos bbina
oTnmyHoi (AUC-ROC 0,973), a wkanbl SOFA — xopouweit (AUC-ROC

Tabnuya 2 CpasHeHue npoeHOCMuUYecKol UeHHOCMU WKas 8 onpedeneHuu

eocnumansHol nemansHocmu y nayueHmos ¢ 8TBI1 (n=568)

points — unlike the study by Gllsoy KY et al, which reported a cut-
off of 17.5 points for APACHE Il (AUC 0.675) and 7.5 points for
SOFA (AUC 0.863) [14].

Anurag A et al evaluated 14-day mortality using SCAP >10,
PSI/PORT >130, and CURB-65 scores of 3-5, demonstrating excel-
lent model informativeness [15]. In our study, only SCAP with a
cutoff of 16 points showed very good informativeness, whereas
CURB-65 with a threshold of 3 points showed good informative-
ness and PSI/PORT at 144 points demonstrated fair model perfor-
mance. Wang X et al reported excellent model quality for CURB-
65 at 3-5 points and for PSI/PORT with a threshold >130 [16], in

Table 2 Comparison of the predictive value of scoring systems for
in-hospital mortality in patients with v-sCAP (n=568)

H | o,
S i o s | o, McochmMM g
Bce nauueHTbl € BTBI MNauuenTsl ¢ BTBI B BO3pacTte 260 net
All patients with v-sCAP Patients with v-sCAP aged 260 years

APACHE I 20.0 0.973 [0.958;0.988] 96.6/93.4 <0.001 21.0 0.973 [0.955; 0.990] 95.05/95.33 <0.001
REA-ICU 10.0 0.971 [0.957; 0.985] 95.3/95.3  <0.001 10.0 0.969 [0.952; 0.987] 95.54/92.52 <0.001
IDSA/ATS: Major criteria 1.0 0.960 [0.942; 0.977] 99.58/91.57 <0.001 1.0 0.953 [0.930; 0.957] 99.50/90.19 <0.001
IDSA/ATS: Minor criteria 3.0 0.940 [0.920; 0.960] 96.19/83.69 <0.001 3.0 0.940 [0.916; 0.963] 97.03/82.63 <0.001
APACHE IV 88.0 0.967 [0.949; 0.985]  93.6/93.7 <0.001 95.0 0.976 [0.960; 0.992] 92.08/96.26 <0.001
SCAP 16.0 0.808 [0.772; 0.844] 67.4/78.9 <0.001 16.0 0.810[0.769; 0.851] 69.80/74.77 <0.001
CURB-65 3.0 0.735[0.694; 0.776] 72.03/63.55 <0.001 3.0 0.710 [0.660; 0.759] 79.70/51.40 <0.001
SOFA 6.0 0.754 [0.713; 0.795] 68.09/69.70 <0.001 6.0 0.727 [0.678;0.775] 67.16/66.20 <0.001
SAPS I1 29.0 0.732[0.692; 0.773] 82.63/53.92 <0.001 31.0 0.683 [0.632; 0.733] 85.15/39.72 <0.001
NEWS2 9.0 0.704 [0.660; 0.748] 71.61/57.53 <0.001 9.0 0.720[0.671; 0.769] 71.78/61.68 <0.001
mNUTRIC 5.0 0.764 [0.725; 0.803] 66.10/71.08 <0.001 5.0 0.714 [0.665; 0.764] 65.84/65.42 <0.001
PSI/PORT 144.0 0.634[0.589; 0.680] 53.62/66.57 <0.001 144.0 0.589 [0.534; 0.644] 54.73/61.21 =0.001
SMART-COP 5.0 0.702 [0.658; 0.746] 38.56/93.37 <0.001 4.0 0.690 [0.639; 0.740] 78.22/34.58 =0.004
MUuLBSTA 13.0 0.627 [0.581; 0.673] 55.51/66.57 <0.001 13.0 0.559 [0.504; 0.614] 63.37/48.60 =0.014
CFS 4.0 0.684 [0.639; 0.730] 53.81/73.03 <0.001 5.0 0.665 [0.613; 0.717] 49.50/78.50 <0.001
CCl 3.0 0.743 [0.703; 0.784] 84.32/51.51 <0.001 3.0 0.684 [0.634; 0.735] 86.14/41.12 <0.001

Mpumeyanus: AUC-ROC — nnowasb Nog KpUBOK; Se — YyBCTBUTENbHOCTb, Sp — cneunduyHocTb; APACHE Il — Acute Physiology and Chronic Health Evaluation Il, APACHE
IV — Acute Physiology and Chronic Health Evaluation 1V; SAPS Il — new Simplified Acute Physiology Score II; SOFA — Sequential Organ Failure Assessment; SMART-COP —
systolic blood pressure, multilobar infiltration, albumin, respiratory rate, tachycardia, confusion, oxygenation, pH; PSI/PORT — Pneumonia Severity Index/Pneumonia Patient
Outcomes Research Team; REA-ICU — Risk of Early Admission to the ICU; CURB-65 — confusion, uremia, respiratory rate, blood pressure, age 265 years score; IDSA/ATS
— American Thoracic Society Criteria for Defining Severe Community-acquired Pneumonia; mNUTRIC — modified Nutrition Risk in Critically Ill; SCAP — Severe Community-
Acquired Pneumonia score; NEWS 2 — National Early Warning Score; CCl — Charlson Comorbidity Index; CFS — The Clinical Frailty Scale

Notes: AUC-ROC — area under the ROC curve; Se — sensitivity; Sp — specificity; APACHE Il — Acute Physiology and Chronic Health Evaluation II, APACHE IV — Acute Physiology
and Chronic Health Evaluation 1V; SAPS Il — new Simplified Acute Physiology Score II; SOFA — Sequential Organ Failure Assessment; SMART-COP — systolic blood pressure,
multilobar infiltration, albumin, respiratory rate, tachycardia, confusion, oxygenation, pH; PSI/PORT — Pneumonia Severity Index/Pneumonia Patient Outcomes Research
Team; REA-ICU — Risk of Early Admission to the ICU; CURB-65 — confusion, uremia, respiratory rate, blood pressure, age 265 years score; IDSA/ATS — American Thoracic
Society Criteria for Defining Severe Community-acquired Pneumonia; mNUTRIC — modified Nutrition Risk in Critically Ill; SCAP — Severe Community-Acquired Pneumonia
score; NEWS 2 — National Early Warning Score; CCl — Charlson Comorbidity Index; CFS — The Clinical Frailty Scale

846



Pycasxosa VA ¢ coasm. Vlicxoas! TsIKEA01 BHEOOABHIYHOV ITHEBMOHIN

BECTHMK ABUMILIEHHEI
Tom 27 * No 4 * 2025

0,754) c noporom B 6 6ann108 B oTMuMe oT paboTbl Giilsoy KY et al ¢
TOYKOW oTceueHna 17,5 6annos no wrkane APACHE Il (AUC-ROC 0,675)
1 ¢ noporom B 7,5 6annos no wkane SOFA (AUC-ROC 0,863) [14].

Anurag A et al nccnegosanu nporHos 14-aHeBHOW NeTaNbHOCTU
¢ ucnonb3osaHuem Lwkan SCAP >10, PSI/PORT >130, CURB-65 ot 3 o
5 6ann0B 1 NPOAEMOHCTPMPOBAAN OTANYHYIO MHHOPMATUBHOCTL MO-
aeneii [15]. B TekyLuem uccaenoBaHUM ToNbKO WKana SCAP ¢ Toukoi
oTceyeHns 16 6annoB nNokasana 04eHb XOPOLLYH0 MHGOPMATUBHOCTD,
Torga Kak CURB-65 ¢ noporom 3 6anna — xopowyw UHPOpMaTMB-
HOCTb, @ PSI/PORT co 3HadeHvem 144 6anna NpoaeMOHCTPMPOBaia
cpeaHo MHPopmaTMBHOCTL Mogenu. Wang X et al nokasanu otany-
HOe KayecTBO mogenun nporHosunposanma gna CURB-65 ¢ 3HaueHnem
ot 3 go 5 6annos 1 PSI/PORT ¢ noporom >130 6annos [16], B oTinume
oT uccnenosaHua ElImoheen A et al, B kotopom wkana CURB-65 noka-
3aNa XxopoLyto MHGOPMATUBHOCTb [17]. B Halwem uccneaoBaHUM AunC-
KPYMMHALMOHHbIE XapaKTepUCTMKK WKasbl PSI/PORT ¢ noporom 144
6anna 3HauUMTENbHO HUKe, Toraa Kak CURB-65 ¢ noporom 3 6anna He
pasnnyanach B cpaBHEHUM ¢ UccnegoBaHnem Elmoheen A et al [17].

B nccneposaHum Guo L et al 12 6annos no wkane MulLBSTA mc-
MoNb30BAINCh B Ka4eCTBE NOPOrOBOro 3HAYEHUA ANA CTPATUdUKaLMK
pWCKa NeTanbHOro Mcxoda. 3Ta MOAeNb NOKasana Jyullyro AUCKPU-
MMHaHTHY0 cnocobHocTb (AUC-ROC 0,773), uem CURB-65 (AUC-ROC
0,717) [18]. B Hawelt pabote nopor gns wkansl MuLBSTA coctasun
13,0 6ann0B, NPy 3TOM AUCKPUMMHALMOHHAA MOLLLHOCTb WKasbl Obina
Huke (AUC-ROC 0,627), uem B pabote Guo L et al (AUC-ROC 0,773) n
nccnegosanum Giilsoy KY et al ¢ noporosbim 3HayeHnem 12,5 6annos
(AUC-ROC 0,843) [14].

Hu H et al npofeMOHCTPUPOBaIM OYeHb XOPOLLEe KayecTBO MO-
€NV NPOrHo3MPOBaHMA UCXOA0B NPU UCMONb30BAHUM LLKAN PaHHEro
npeaynpexaenns (wkan EWS, NEWS, NEWS2, HEWS, MEWS), B yacT-
HocTu ana wkansl NEWS2 ¢ noporosbim 3HayeHnem 10 6annoB B rpyn-
re nauMeHToB 265 neT ¢ NoporosbiM 3HaYeHnem 9 6annos (AUC-ROC
0,829) [19]. B TekyLLeM UCCNEA0BAHMM Mbl NOMYYUIM XOPOLLEE Kaye-
CTBO Mogenu nporHosunposanusa (AUC-ROC 0,704) ansa wkanbl NEWS2

Tabauya 3 [IpocHocMuYecKas MOYHOCMb LKA/ 8 OUEHKe PUCKA
718MANLHO20 UCX00a, N0 OGHHLIM AUMEPAMYPHbIX UCMOYHUKOS,
y nayueHmos ¢ 8TBI

contrast to Elmoheen A et al, where CURB-65 showed good infor-
mativeness [17]. In our study, the discriminative characteristics of
PSI/PORT at 144 points were substantially lower, whereas CURB-
65 at 3 points did not differ from ElImoheen A et al [17].

In the study by Guo L et al, a MuLBSTA score of 12 points
was used as the cutoff for risk stratification of fatal outcome; this
model had better discriminative ability (AUC 0.773) than CURB-65
(AUC 0.717) [18]. In our study, the MuLBSTA threshold was 13.0
points, and its discriminative power was lower (AUC 0.627) com-
pared to Guo L et al (AUC 0.773) and Gulsoy KY et al, who report-
ed a 12.5-point cutoff (AUC 0.843) [14].

Hu H et al demonstrated very good model quality for early
warning scores (EWS, NEWS, NEWS2, HEWS, MEWS). Specifical-
ly, for NEWS2, a cutoff of 10 points in the 265-year group and 9
points overall yielded an AUC of 0.829 [19]. In our study, NEWS2
with a cutoff of 9 points showed good predictive performance
(AUC 0.704). The discriminative power of the CCl at a 3-point
threshold was similar to Jachymek M et al, whereas the perfor-
mance of the CFS at a 4-point cutoff differed [20].

The predictive accuracy of the scales for estimating the risk
of death in patients with v-sCAP, according to the literature, is
summarized in Table 3.

When predicting the risk of in-hospital mortality in patients
with b-sCAP, good informativeness was demonstrated by the
mNUTRIC, APACHE Il, REA-ICU, APACHE IV, and SCAP scales, as
well as by the IDSA/ATS criteria. The grading of model quality for
patients aged 260 years did not change, whereas the threshold
values increased for REA-ICU and mNUTRIC (Table 4).

In our study, model quality in patients with b-sCAP was un-
satisfactory for SOFA at a threshold of 5 points, SMART-COP at
3 points, PSI/PORT at 156 points, and CURB-65 at 3 points. In
contrast, it was suitable for the IDSA/ATS minor and major crite-
ria and for SCAP at a threshold of 10 points. In contrast to our

Table 3 Predictive accuracy of scoring systems for assessing the
risk of death, according to the literature, in patients with v-sCAP

B eceeeal oo | e | SN S5 oot et
Aetal [17] [16] A et al [15] KY et al [14] M et al [20]
CURB-65 0.735 0.78 0.925 0.717 0.950
PSI/PORT 0.634 0.83 0.901 0.953
MulLBSTA 0.627 0.773 0.843
NEWS2 0.704 0.809
SCAP 0.808 0.963
APACHE Il 0.973 0.675
SOFA 0.754 0.863
Ccl 0.760 0.783
CFS 0.684 0.844

Mpumeyanua: 30-A/1 — 30-aHeBHaA neTanbHoCTb; 14-[1)1 — 14-nHeBHaA netanbHocTb; 28-[J1 — 28-aHeBHaA NeTanbHOCTb; BIJ1 — BHyTpurocnutanbHasa getanbHoctb; APACHE
Il — Acute Physiology and Chronic Health Evaluation II; SOFA — Sequential Organ Failure Assessment; PSI/PORT — Pneumonia Severity Index — Pneumonia Patient Outcomes
Research Team; CURB-65 — confusion, uremia, respiratory rate, blood pressure, age 265 years score; SCAP — Severe Community-Acquired Pneumonia score; NEWS 2 —
National Early Warning Score; CCl — Charlson Comorbidity Index; CFS — The Clinical Frailty Scale

Notes: 30-DM - 30-day mortality; 14-DM — 14-day mortality; 28-DM — 28-day mortality; IHM — in-hospital mortality; APACHE Il — Acute Physiology and Chronic Health
Evaluation Il; SOFA — Sequential Organ Failure Assessment; PSI/PORT — Pneumonia Severity Index — Pneumonia Patient Outcomes Research Team; CURB-65 — confusion,
uremia, respiratory rate, blood pressure, age 265 years score; SCAP — Severe Community-Acquired Pneumonia score; NEWS 2 — National Early Warning Score; CCl — Charlson
Comorbidity Index; CFS — The Clinical Frailty Scale
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C TOYKOW oOTceyeHua 9 6annos. JUCKPUMMHALMOHHAA MOLLHOCTb
uHaekca CCl ¢ noporom 3 6anna 6bina aHaNOTMYHOM UCCNELOBAHMIO
Jachymek M et al, B oTiMume ot mowHocTv WwKanbl CFS ¢ Toukol oTce-
YyeHua 4 6anna [20].

MpOrHoCTUYECKas TOYHOCTb LKA B OLEHKE PUCKA JIETa/IbHOTO
MCX0Aa, MO AAHHbIM NNTEPATYPHBIX MCTOYMHWUKOB, Y NaumeHTos ¢ BTBI
npeacTasneHa B Tabn. 3.

Mpy NPOrHO3MPOBAHWMM PUCKOB FOCMUTANbHON NETANbHOCTU Y
nauueHToB ¢ 6TBIM xopoLyto MHGOPMATUBHOCTb NPOAEMOHCTPUPOBA-
v wrkansl mNUTRIC, APACHE I, REA-ICU, APACHE 1V, SCAP 1 kpuTe-
pun IDSA/ATS. pafjauma KauyecTsa MOAENM ANA nauueHToB 260 net
He M3MeHWNach, TOrAa Kak NoporoBble 3HavyeHna ana wrkan REA-ICU n
mNUTRIC ysennunnuchb (tabn. 4).

B Halwem nccneaoBaHUM rpafaLua KauectTsa MOAENN Y NaLMeH-
ToB ¢ 6TBIM ana wkan SOFA ¢ noporom 5 6annos, SMART-COP — 3 6an-
na, PSI/PORT - 156 6annos, CURB-65 — 3 6anna 6bina HeynoBNeTBO-
pUTENbHOM, TOrAa KaK AnA Manbix v 6onblumx Kputepues IDSA/ATS u
wKanbl SCAP ¢ noporom 10 6annos — xopoweit. B oTinyme ot pesynb-
TaToB Haluel paboTbl, B uccnenosaHum Liu JL et al cpeaHee n xopoluee
KauecTBO MOZENN NPOrHo3npoBaHus 30-4HEBHOW NeTasbHOCTU BblNo
noay4eHo ans wkan PSI/PORT >130 6annos (AUC-ROC 0,748), CURB-
65 >3 6annos (AUC-ROC 0,663), SMART-COP >3 (AUC-ROC 0,717) [21].
B nccneposaHum Zhang X et al nporHocTMyeckas LEHHOCTb LIKabl
PSI/PORT 6bina Bbliwwe, 4em y CURB-65, cpeam naumeHToB BO3pacTHOM

Tabauya 4 CpasHeHue npoeHocmu4eckol UeHHOCMU WKAA 8

onpedeneHuu eocnumanbHol nemarnsHocmu y nayueHmos ¢ 6TBI1 (n=96)

results, Liu JL et al reported fair to good model performance for
30-day mortality with PSI/PORT >130 points (AUC 0.748), CURB-
65 >3 points (AUC 0.663), and SMART-COP >3 (AUC 0.717) [21].
Zhang X et al found that the predictive value of PSI/PORT exceed-
ed that of CURB-65 among patients aged 65-84 years with CAP
[22]. Good to very good model quality was obtained in patients
with b-sCAP for PSI/PORT, with a threshold of >3 points, CURB-
65 with a cutoff 22 points, and CCl with a threshold 23 points, in
the study by Bahlis LF et al [12]. Ahnert P et al showed excellent
performance for SOFA >10 points (AUC 0.948) and for the IDSA/
ATS criteria (AUC 0.916), very good performance for SCAP and
SMART-COP, and good performance for CURB-65 [9]. In the study
by llg A et al, a CURB-65 threshold 22 showed good discriminative
power (AUC 0.77) [23].

Zhang X et al reported that SOFA at a cutoff of 7 points
had unsatisfactory model quality — consistent with the present
study — whereas CURB-65 at a threshold of 2 points had fair per-
formance [24]. Hwang SY et al [13] and Spasovska K et al [25]
demonstrated good model quality for SOFA and SAPS Il in pa-
tients with b-sCAP, which differs from our findings for SOFA and
SAPS II. In the work of Kadziotka I. et al, APACHE Il and SAPS
Il showed good performance for predicting mortality, whereas
SOFA had unsatisfactory accuracy — partially aligning with our

Table 4 Comparison of the predictive value of scoring systems
for in-hospital mortality in patients with b-sCAP (n=96)

‘Werocossal % P meic acroclsan %P
Bce nauueHTbI € 6TBMN NauueHTbl NOXKunoro sospacra 260 ner
All patients with b-sCAP Patients with b-sCAP aged 260 years
mNUTRIC 5.0 0.782 [0.689; 0.874] 93.10/36.84 <0.001 6.0 0.797 [0.697; 0.898] 83.67/53.33 =0.001
IDSA/ATS: Minor criteria 3.0 0.776 [0.682; 0.870] 81.03/57.89 <0.001 2.0 0.783 [0.678; 0.887] 81.63/60.00 <0.001
IDSA/ATS: Major criteria 1.0 0.748 [0.651; 0.844] 79.31/57.89 <0.001 1.0 0.755 [0.649; 0.861] 79.59/60.00 <0.001
APACHE Il 19.0 0.733[0.626;0.839] 70.7/64.9 =0.001 19.0 0.724 [0.609; 0.804] 73.47/63.33 =0.001
REA-ICU 7.0 0.716 [0.605; 0.827]  91.4/47.4  <0.001 9.0 0.705 [0.581; 0.828] 75.51/63.33 =0.001
APACHE IV 95.0 0.737[0.633;0.842] 77.6/63.2  <0.001 95.0 0.702 [0.579; 0.825] 75.51/60.00 =0.002
SCAP 10.0 0.715 [0.607; 0.823]  81.0/54.0  <0.001 10.0 0.705 [0.584; 0.826] 79.59/51.72 =0.004
SMART-COP 3.0 0.592 [0.469; 0.714] 86.21/35.14 =0.015 3.0 0.603 [0.466; 0.740] 85.71/37.93 =0.017
CURB-65 3.0 0.592 [0.476; 0.709] 56.90/55.26 >0.05 3.0 0.645 [0.517; 0.773] 65.31/60.00 =0.028
SOFA 5.0 0.577 [0.455; 0.699] 70.69/45.95 >0.05 4.0 0.597 [0.464; 0.730] 75.51/37.93 >0.05
PSI/PORT 156.0 0.532[0.416; 0.647] 34.48/81.58 >0.05 156.0  0.559[0.431;0.687] 38.78/76.67 >0.05
SAPS I 33.0 0.584 [0.461; 0.706] 79.31/44.74 =0.012 33.0 0.595 [0.455; 0.734] 83.67/46.67 =0.004
CFS 7.0 0.583[0.432; 0.734] 41.18/72.73 >0.05 7.0 0.601 [0.428; 0.774] 53.85/62.50 >0.05
CCl 9.0 0.502 [0.383; 0.620] 24.14/78.38 >0.05 9.0 0.502 [0.369; 0.635] 28.57/72.41 >0.05

MprMmeyaHus: Se — YyBCTBUTENBHOCTL; Sp — cneunduuHoctb; APACHE Il — Acute Physiology and Chronic Health Evaluation Il; APACHE IV — Acute Physiology and Chronic
Health Evaluation IV; SAPS Il — new Simplified Acute Physiology Score Il; SOFA — Sequential Organ Failure Assessment; SMART-COP — systolic blood pressure, multilobar
infiltration, albumin, respiratory rate, tachycardia, confusion, oxygenation, pH; PSI/PORT — Pneumonia Severity Index — Pneumonia Patient Outcomes Research Team; REA-
ICU — Risk of Early Admission to the ICU; CURB-65 — confusion, uremia, respiratory rate, blood pressure, age 265 years score; IDSA/ATS — American Thoracic Society Criteria
for Defining Severe Community-acquired Pneumonia; mNUTRIC — modified Nutrition Risk in Critically Ill; SCAP — Severe Community-Acquired Pneumonia score; NEWS 2 —
National Early Warning Score; CCl — Charlson Comorbidity Index; CFS — The Clinical Frailty Scale

Notes: Se — sensitivity; Sp — specificity; APACHE Il — Acute Physiology and Chronic Health Evaluation Il; APACHE IV — Acute Physiology and Chronic Health Evaluation IV; SAPS
Il - new Simplified Acute Physiology Score Il; SOFA — Sequential Organ Failure Assessment; SMART-COP — systolic blood pressure, multilobar infiltration, albumin, respiratory
rate, tachycardia, confusion, oxygenation, pH; PSI/PORT — Pneumonia Severity Index — Pneumonia Patient Outcomes Research Team; REA-ICU — Risk of Early Admission to
the ICU; CURB-65 — confusion, uremia, respiratory rate, blood pressure, age 265 years score; IDSA/ATS — American Thoracic Society Criteria for Defining Severe Community-
acquired Pneumonia; mNUTRIC — modified Nutrition Risk in Critically Ill; SCAP — Severe Community-Acquired Pneumonia score; NEWS 2 — National Early Warning Score;
CCl - Charlson Comorbidity Index; CFS — The Clinical Frailty Scale
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rpynnbl 65-84 roga ¢ BN [22]. Xopoluee 1 04eHb XOPOLUEee Ka4yecTBo
MOZE/N NPOTHO3MPOBAHUA UCXOAO0B BblI0 NOYYEHO Y NALMEHTOB C
6TBIM ana wkan PSI/PORT ¢ noporom >3 6ann108, CURB-65 ¢ TouKoM oT-
ceyeHus 22 6annos, CCl c noporoBbIM 3HaYeHWem 23 6annoB B Uccne-
nosaHuu Bahlis LF et al [12]. MccnepoBaHue Ahnert P et al nokasano
OT/IMYHOE KayecTBO MoAenun Ans WwKanbl SOFA ¢ oueHKon >10 6annos
(AUC-ROC 0,948) n kputepues IDSA/ATS (AUC-ROC 0,916), oueHb xo-
powee — ans SCAP u SMART-COP, xopolee — ans CURB-65 [9]. B pa-
6ore llg A et al noporosoe 3HaueHue 22 no wkane CURB-65 obnagano
XOpOLLEeH AMCKPUMMHALMOHHOM MowHocTbio (AUC-ROC 0,77) [23].

B pabote Zhang X et al BbisiBNeHO, YTO rpajaLUms KayecTBa Mo-
Zenv pns Wwransl SOFA ¢ TOYKOM oTceyeHwus, paBHol 7 6annam, bbina
Hey[l0BNIETBOPUTENBHOM, aHAIOTMYHO TEKYLLEMY UCCNEe0BaHWIO, TOT-
Ja Kak ans CURB-65 ¢ noporom B 2 6anna bbina cpepHeit [24]. Hwang
SY et al [13] u Spasovska K et al [25] noka3anu xopoluee KauyecTBo Mo-
ZAenv wkan SOFA v SAPS Il y naumeHToB ¢ 6TBI1, B 0T/IM4Me OT nony-
YeHHbIX pe3ynbTaToB TeKyLLEero uccnegoBanuna ana wkan SOFA n SAPS
Il. B pabote Kadziotka | et al APACHE Il n SAPS Il nokasanu xopolee
KauecTBO MOAENN NPOrHO3UPOBAHMA NETANIbHOCTH, TOTAA KaK NPOrHo-
CTMYecKas ToyHocTb SOFA ¢ noporom 6bina Heya0BAETBOPUTELHOIA,
4TO YaCTUYHO COBMAZAET C Pe3yNbTaTaMM HALLEero UCCAeA0BaHUA: TaK
wKkana APACHE Il gemoHCTpuMpyeT XopoLuyto MHGOPMATUBHOCTb MOAE-
nn, a SOFA — HeyaoBNETBOPUTENBHYIO [26].

ConocrtaBneHve NOMYYEHHbIX AaHHbIX C Pe3ynbTaToM uccie-
posaHua de Vries MC et al noateep:KaatoT XopoLyto UHPOPMaTHB-
HOCTb MOZE/IN B OLLEHKE PUCKOB FOCMMUTaNbHOMN NETaNbHOCTY LWKanb
mMNUTRIC ¢ noporom >4 [27] 1 04eHb XOPOLLYIO — C MOPOroBbIM 3HaYe-
HWem 25 6annoB B uccnepoBaHum Gulsoy KY et al [28], uto coBnagaet
C NOY4eHHbIMU HaMW pe3y/ibTaTamMu.

B 1abn. 5 npnBeneHbl pe3ynsTaThl NPOBEAEHHBIX UCCEA0BaHUIA.

AHanu3 naumeHToB ¢ BTBI rpynnbl BbICOKOTO pyCKa BbIABWU CHU-
KeHWe ANnUTeNbHOCTM rocnuTanmnsaummn B OPUT <3 gHelt npu oueHKe
>7 6annos no wkane REA-ICU v 6onblumm 21 1 manbim KpuTepuam 23
no IDSA/ATS. Toraa Kak ans nauneHTos ¢ 6TBI npu cpaBHeHUM rpynn
PUCKa CTaTUCTUYECKM 3HAUMMbIX PA3INYMI B KOMKO-AHAX OPUT <3 He
BblABAEHO. Kpome Toro, y naumeHToB ¢ BTBI oueHka >3 6ann08 no
CURB-65, >130 — no PSI/PORT, 23 — no SMART-COP, >7 — no REA-ICU,
210 — no SCAP, a Take 60/1blMM 21 U MasbIM KpUTEPUAM 23 — MO
IDSA/ATS nokasana yBe/sM4YeHne PUCKOB HEBAAronpUATHLIX UCXOA0B.
Y naupeHToB ¢ 6TBIN yBennyeHne p1MCKOB roCNMUTaNbHOM NETaNbHOCTH
Npw BblAENEHUM TPYNbl BbICOKOTO PUCKA 3aperMcTpupoBaHo Mo LWKa-
nam REA-ICU 27, SCAP 210, 60onbwum 21 ¥ MmanbiMm Kputepusm =3 no
IDSA/ATS (Tabn. 6).

MonyyeHHble HamM [faHHble COBMAZAOT C MCCAeAO0BaHUEM
Kolditz M et al, rae manbie kputepum 23 IDSA/ATS nokasanu BbICOKytO
YyBCTBUTENbHOCTb M MPOFHOCTUYECKYIO LIEHHOCTb A8 MPOrHO3MpOoBa-
HWs netanbHocTv Npu BN [29], a Takke ¢ paboTol Renaud B et al, B
KOTOPOIi yBeNMYEHWe oLeHoYHoro 6anna u knacca (ot | Knacca pucka
<3 6annos go IV knacca pucka 29 6annos) no wrane REA-ICU 6bino ac-
COLMMPOBAHO C YBEIMYEHWEM PUCKa 28-aHEBHOW NeTanbHocTH [30].

BseaeHue HOBbIX CUCTEM OLLEHKM B nepuog naHaemun COVID-19
1 UCNONb30BaHMWE LWKaA, NepBOHAYaNbHO He NpeAHa3HaYeHHbIX AnA
NPOrHO3MPOBAHMUA NETANIbHOCTU, U OTCYTCTBUE OBLLENPUHATBIX LKA
(Hannume HaLMOHaNbHBIX OLLEHOYHbIX CUCTEM BHEBONbHUYHON MHEB-
MOHWM) MOCAYKWUNO NOBOAOM A1 NPOBEAEHWUS JAHHOTO UCCNeno-
BaHuA. Kpome TOro, yacTb WWKaA NPUMEHANACh TONbKO ANA OLEHKU
BUPYCHON MAKU GaKTepuanbHOWM NHeBMOHUU. [onyyeHHble AaHHble
CBMIETE/bCTBYIOT 06 OT/IMYHOM U XOPOLUEM KavecTse MHbOPMATMB-
Hoctn mogenu ana wkan APACHE [l 1 mNUTRIC cooTBeTCTBEHHO, a
TaK»Ke OTAMYHOM 1 XopoLuei MHPOPMaTUBHOCTM AN Kputepues IDSA/
ATS ana NporHO3MpPoBaHUsA roCNUTabHOM NETANIbHOCTM Y NALMEHTOB C

results, where APACHE Il showed good informativeness and
SOFA was unsatisfactory [26].

Comparison of our findings with de Vries MC et al confirms
good informativeness of MNUTRIC for assessing the risk of in-hos-
pital mortality at a threshold >4 [27], and very good performance
at a threshold 25 points in the study by Gulsoy KY et al [28], which
is consistent with our results.

The results of the cited studies are summarized in Table 5.

In the high-risk v-sCAP cohort, ICU length of stay <3 days
was reduced when REA-ICU was >7 points and when IDSA/ATS cri-
teria were met with 21 major and >3 minor criteria. In contrast,
among b-sCAP patients, comparisons across risk strata showed
no statistically significant differences in ICU bed-days <3. Addi-
tionally, in v-sCAP, the following thresholds were associated with
increased risk of unfavorable outcomes: CURB-65 >3, PSI/PORT
>130, SMART-COP >3, REA-ICU >7, SCAP >10, and IDSA/ATS with
>1 major plus 23 minor criteria. In b-sCAP, higher in-hospital mor-
tality in the high-risk group was observed for REA-ICU 27, SCAP
>10, and IDSA/ATS with 21 major plus 23 minor criteria (Table 6).

Our findings are consistent with Kolditz M et al, where 23
IDSA/ATS minor criteria showed high sensitivity and prognostic
value for predicting mortality in CAP [29], and with Renaud B et
al, in which an increase in REA-ICU score and class (from class | <3
points to class IV 29 points) was associated with a higher risk of
28-day mortality [30].

The introduction of new assessment systems during the
COVID-19 pandemic, the use of scales not initially intended for
mortality prediction, and the absence of universally accepted
scoring systems (with national CAP tools in use) motivated the
present study. In addition, some scales had been applied exclu-
sively to viral or bacterial pneumonia. Our data indicate excellent
and good informativeness for APACHE Il and mNUTRIC, as well
as for the IDSA/ATS criteria, in predicting in-hospital mortality
among patients with viral and bacterial sSCAP admitted to medical
ICUs.

When stratifying the risk of high short-term mortality at ICU
admission, it is essential to consider threshold values for REA-ICU,
SCAP, and the IDSA/ATS criteria, which did not differ between pa-
tients with viral versus bacterial sCAP.

Mandatory implementation in routine clinical practice of
the IDSA/ATS criteria —universal for risk stratification of high
short-term mortality and mortality prediction — may improve pa-
tient safety, optimize triage, and prevent underestimation of dis-
ease severity, thereby contributing to higher quality of care for
patients with sCAP.

Limitations of the study. Data were obtained from medical
ICUs at a single federal center. Factors that may have influenced
the results include advanced age (elderly and long-lived), the
presence of comorbidities, and severity at ICU admission. In addi-
tion, 568 patients with v-sCAP were hospitalized with coronavirus
disease 2019 (COVID-19).

CONCLUSION

The IDSA/ATS criteria demonstrated sufficient discriminative
ability for predicting in-hospital mortality and identical threshold
values in risk stratification of high short-term mortality in patients
with sCAP of viral and bacterial etiology.
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BUPYCHOW 1 bakTepuanbHol TBI, rocnuTanmsnposaHHbix B OPUT ana
60/1bHbIX TEPANEBTUYECKOTO NPOPUAA.

Mpu cTpaTMdUKALLMM PUCKOB BbICOKOMN KPAaTKOCPOUHOM NeTaslb-
HOCTW Ha MOMeHT nocTynaeHus B OPUT HeobXoAMMO yuMTbIBaTbL MO-
poroBble 3HaYeHuna no wkane REA-ICU, SCAP u kputepuam IDSA/ATS,
KOTOpbIE HE pa3nuyanuch y nauueHTos ¢ TBIM BupycHoro u baktepu-
anbHOro reHesa.

ObszaTenbHoe BHeAPEHME B PYTUHHYIO KAMHWUYECKYIO MPaKTH-
Ky Kputepues IDSA/ATS, KoTopble ABAAIOTCA YHWMBEPCA/bHbIMK ANA
CTpaTMdUKaALIMM FPYNN PUCKA BbICOKOM KPATKOCPOYHOW NeTanbHOCTU
¥ NPOrHO3MPOBAHWA NETaNIbHOCTH, NO3BONUT NOBbICUTL HE30MACHOCTb
MaLMeHTOB, ONTUMM3UPOBATb MapLUPYTU3aLUMIO M U3bexaTb Heno-
OLIEHKW TAMECTU WX COCTOAHUSA, YTO MOXKET B AasibHelillem cnocob-
CTBOBaTb MOBbILIEHWIO KayecTBa OKa3aHWA MEeAMLMHCKOW MOMOLLM
nauumeHtam c TBI.

OrpaHnuyeHuna uccnepoBaHua. [laHHble nonyveHsl u3 OPUT Te-
paneBTUYeckoro npodunsa ogHoro desepanbHoro LeHTpa. Cpeam dak-
TOPOB, KOTOpPble MOrX bbl MOBAUATL Ha PE3YNbTaTbl UCCNELOBAHMA,
obpawatot Ha ceba BHUMaHWe: BO3PACT (MNOMKWIOW M CTapYeCKuid),
HasM4YMe KOMOPOUAHON NATONOMUMU U TAXKECTb COCTOAHUA NALMEHTOB
Ha momeHT noctyniexuna 8 OPUT. Kpome Toro, 568 naumeHTos ¢ BTBI
6b1NM rOCNUTANN3MPOBAHBI C KOPOHOBMPYCHOM MHPeKumein COVID-19.

3AKNIOMEHMUE

Kputepuu IDSA/ATS NpoaeMOHCTPUPOBANM AOCTaTOMHYIO AWC-
KPUMUHALMOHHYKO CMOCOBHOCTb MPOrHO3MPOBAHMA [OCMUTANIbHOW
NeTaNnbHOCTH, @ TaKKe TOM/ECTBEHHble MOPOroBble 3HAaYeHUA Npu
CTPaTUOMKALMM PUCKOB BbICOKOW KPAaTKOCPOYHOM NETaNbHOCTU ANs
naumeHToB ¢ TBIM BupycHOro 1 6akTepranbHOro reHesa.
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