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Reassessment of disease severity routine
laboratory tests in the COVID-19 infection
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2 Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Introduction. Publications demonstrate some limitations of National Early Warning Score 2 (NEWS-2) accuracy in
assessment on coronavirus infection severity. The purpose of this study was to determine the value of the patient’s
age and routine laboratory parameters in the assessment of patient’s general condition in coronavirus pneumonia
and their relation to NEWS-2 scale parameters.

Materials and methods. 50 case reports of patients with COVID-19 infection observed in the Sechenov University
in January—March 2021 were analyzed. 34 % of patients were males aged 31 to 89 years (average age 55 years) and
66 % — females aged 40 to 91 (mean age 63). The diagnosis of pneumonia was confirmed by computed tomogra-
phy. NEWS-2 scale total score was assessed.

Results. According to the physician’s subjective assessment the condition was significantly more often assessed as
moderate and severe. There was only a weak correlation between the blood oxygen saturation and the total NEWS-2
score (r = 0.165, a = 0.1). We found a mild correlation (r = 0.341, a = 0.1) between the patient’s age and NEWS-
2 score. Among the most significantly interrelated parameters were age, neutrophil count, serum creatinine, CRP,
fibrinogen level. Seven interrelated parameters (age, body temperature, blood oxygen saturation, the neutrophils
count, creatinine, CRP, fibrinogen), for which a reliable relation with other tests has been shown, were assigned with
its special index according to their contribution to the assessment of the overall condition severity. An aggregated
score (criterion X) was proposed for assessment of disease severity according to equation. The proportions of mild,
moderate, and severe cases according to criterion X were 12 %, 64 % and 24 %.

Conclusion. The preliminary results obtained in the study emphasize the importance of routine laboratory tests in
assessment of coronavirus infection severity. An evident discrepancy between NEWS-2 score and X criterion may be
very important for practice.
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MepecMoTp 3Ha4YE€HNSA PYTUHHbIX JITA0OPaTOPHbIX MapaMeTPOB B OLLeHKE TAXEeCTH
TeyeHnsa uipekuumu COVID-19

A.A. Cumywies', E.O. Megeenesa?, 0.0. Lynbnekosa?’, M.P. CxupTtnaase?, B.M. Heuaegs?, UN.P. Monoga?,
B.T. MBaLuknH?

T®rB0OY BO «HaumoHaibHbI uccienoBaTesibCkuii yHuBepcuteT «MOCKOBCKUI dHepreTudecknii MHCTUTyT», Mockaa,
Poccwuiickas ®enepaums

2@rA0Y BO «[lepBbivi MoCcKoBCKkuii rocyAapCTBEeHHbIM MeauUuHCKUiA yHuBepcuteT um. .M. CeyeHoBa»
(CeyeHoBcknii YHUBepcuTeT) MuHncTepcTBa 3apaBooxpaHeHns Poccurickori Peaepaumnmn, Mocksa, Poccuiickas denepaums

Llenb. M3 nutepatypbl M3BECTHbI ONPEeAENeHHble OrPaHNYeHNss TOHHOCTU MPOTOKOSA OLEHKU TAXECTU COCTOS-
Husa naumeHTa (National Early Warning Score 2 (NEWS-2)) B oueHke TSXeCcT! KOPOHaBUPYCHOM MHdekumn. Lienbio
[AHHOro 1uccnepoBaHus GbiIo ONpeaenvTb 3HaYeHne Bo3pacTa MauMeHTa M PYTUHHbLIX 1abopaTopHbIX napamMe-
TPOB B OLEHKE 06LLEro COCTOSHMS NauyeHTa Npy KOPOHABUPYCHOM MHEBMOHMN U UX CBSI3b C MapaMeTpamu LUKasbl
NEWS-2.

MaTtepuanbl n meToasl. MNpoaHanuanposaHo 50 nctopmin 601e3HN NaumeHToB ¢ MHdekumel COVID-19, Habnto-
pasLumxcs B CeyeHoOBCKOM YHuBepcuTeTe B sHBape — Mapte 2021 . 13 Hux 34 % naumeHTOB COCTaBUIN MYX4MHbI
B Bo3pacTte oT 31 0o 89 net (cpeaHuii Bo3pacT 55 neT), n 66 % — xeHwmHbl B Bo3pacTte oT 40 no 91 roaa (cpeaHuii
Bo3pacT 63 roga). arHo3 NHEBMOHWM Oblf1 NOATBEPXKAEH C MOMOLLbLIO KOMMbIOTEPHOW ToMorpadumn. OueHmBancs
obwwmin 6ann no wkane NEWS-2.
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Pe3ynbraTbl. [10 CyObLEKTMBHOM OLEHKE Bpaya, COCTOSIHME 3HAYUTESNIbHO 4alle OLLEHMBAaNOCh Kak YMeEpPEeHHoe
1 Taxenoe. Habnoganack nuwb cnabas Koppensaumsa Mexany HacbILLEHMEM KPOBU KUCNOPOAOM U 06LwmM 6aniom
NEWS-2 (r=0,165, a = 0,1). Mbl 06Hapy>xunn cnabdyto koppensauuto (r= 0,341, a = 0,1) mexay BO3pacToM naumeHTa
1 oueHkori NEWS-2. Cpeam Hanbonee 3Ha4MMO B3aMMOCBSA3aHHbIX MAapaMeTPOoB Obliiv BO3PACT, KOJIMYECTBO HEN-
TPODWUIOB, YPOBHMN CbIBOPOTOYHOrO kpeaTtnHuHa, C-peaktneHoro 6enka (CRP) n ¢pubpuHoreHa. bbino otobpaHo
CEMb B3aMMOCBS3aHHbIX NapaMeTPOB: BO3PACT, TeMNepartypa Tena, HacbILLEeHNe KPOBU KUCIOPOAOM, KOJIMYECTBO
HEeNTPodUNOoB, ypoBHM KpeaTuHmHa, CRP n pmnbpuHoreHa, ans KoTopbix Obiia Noka3aHa 4OCTOBEPHAd CBA3b C APY-
rMMn TeCTaMmn, N KaXXAoMy Obl1 MPUCBOEH CBOWM CneuuanbHbI MHAEKC B COOTBETCTBUM C BKIAAOM B OLIEHKY 06-
eV TAKECTU COCTOAHUS. AN OLEeHKM TXeCTU 3aboneBaHns Obln NpeasiokeH arpermpoBaHHbIin 6ann (kputepuii X)
C pacyeTHbIM ypaBHEHMEM. [Lons Nerknx, yMepeHHbIX U TSXKENbIX C/ly4aeB no Kputeputo X coctasmna 12, 64 un 24 %.
BbiBOAbI. [T0ly4eHHbIE B UCCNEA0BaHNM NPpeaBapuTeNibHbIE Pe3ysbTaThl NOAYEPKMBAIOT BXKHOCTb PYTUHHBIX 1200-
PaTOPHLIX TECTOB B OLIEHKE TSHXXECTU KOPOHABUPYCHOM MHDEKLMN. FIBHOE HECOOTBETCTBME MeXAy oLeHkorn NEWS-2
1 KpuTepmeM X MOXET MMeTb OO0JIbLLOE NMPAKTUYECKOE 3HAYEHME.

KnioueBbie cnoBa: vHipekuusa COVID-19, wikana NEWS-2, pyTuHHbIE nabopaTopHbIE NapaMeTpbl

KOoH®NUKT nHTepecoB: aBTOPLI 3as9BNAIOT 00 OTCYTCTBUM KOHPINKTA NHTEPECOB.

Ana untnposanusa: Cumywes A.A., Meaeepnesa E.1O., LLynbnekosa t0.0., Cxmptnagle M.P., Hevae B.M., Nonosa W.P.,, NBaww-
KuH B.T. MepecMoTp 3Ha4eHUs PyTUHHBIX 1TaB0paTOPHbLIX MAPaMETPOB B OLIEHKE TSHXXECTU TedeHust nHdekummn COVID-19. Poccuickuia
>KYpHan racTposHTEponornn, renartonoruu, kononpokronorun. 2021;31(6):16-22. https://doi.org/10.22416/1382-4376-2021-31-

6-16-22

Introduction

Medical prognostic scales are widely used in ev-
eryday practice providing an optimal assessment of
disease severity and prognosis [1, 2]. As examples,
APACHE III and SAPS II integrating a number of
important homeostatic parameters (body tempera-
ture, blood pressure, oxygen blood saturation, etc.)
are traditionally used as universal scales in acute and
chronic illnesses [1, 2].

The National Early Warning Score 2 (NEWS-2)
protocol has been introduced not so long ago for dy-
namic assessment of the patient condition to define
the need in additional investigations and transferring
to the intensive care unit. This scale comprises 8 most
important clinical parameters: body temperature, sys-
tolic blood pressure, heart rate and respiratory move-
ments per minute, oxygen saturation according to
pulse oximetry data, the need for oxygen support, and
the changes in consciousness (Table 1) [3].

In low total NEWS-2 score (1—4) clinicians need
to decide if closer monitoring or escalation of care
is needed. In median score (5—6) or any single score
of 3 an urgent review by skilled medical personnel
is strictly recommended. And in a high score (=7)
emergency assessment by a clinical team/critical
care team should be done [3].

The NEWS-2 scale seems to be a simple and con-
venient screening tool, especially valuable at the
stage of patient’s triage in conditions of high work-
load of the doctor.

Total NEWS-2 score >5 predicts a severe compli-
cation in the nearest future with a sensitivity of 0.98
(95 % CI 0.96—1.00) and a specificity of 0.28 (0.21—
0.35). The positive predictive value of NEWS-2 total
score =5 has is 0.53 (0.47—0.59), while the nega-
tive predictive value is so high as 0.96 (0.90—1.00).
Hence, the negative predictive value of NEWS-2
score >5 is the most valuable feature of this scale in
clinical practice [3].

NEWS-2 was proposed for assessment of
COVID-19 infection severity. The fact of
COVID-19 infection is not included with the total
score, but it is reasonable to indicate it on a sepa-
rate line for the scientific purpose [4]. Publications
concerning the experience of NEW-2 application
in coronavirus infection have demonstrated some
limitations of its accuracy. In fact, the severity
of the patient’s condition and the effectiveness of
treatment are not strictly interrelated with the
acute pathophysiological abnormalities recorded
by NEWS-2 [4—7]. Probably, individual adaptive
response depending on age, duration of the infec-
tion before admission, concomitant diseases and
medications can affect the informative value of
NEWS-2. Critical analysis by English researchers
underlines such a shortcoming as an assessment of
the oxygen demand as “yes” or “no” answer [6].
The authors emphasize the risk of dramatic com-
plications in patients with progressing hypoxia if
medical personnel is not adequately educated in
this problem. The paper proposes a special algo-
rithm for oxygen demand assessment [6].

Another article discusses the scenarios of corona-
virus pneumonia emphasizing their “impressive uni-
formity” — from “silent” hypoxemia to severe short-
ness of breath [7]. The significant fluctuations in
blood carbon dioxide may be explained in particular
by the disturbed tissue vascular regulatory response.
The concomitant diseases and the time elapsed from
the COVID-19-infection onset may also play a sig-
nificant role [7]. Great variability in “physiological
reserve” in coronavirus infection substantiates reas-
sessment of NEW-2 accuracy and the value of other
routine parameters [5].

The purpose of this study was to determine the
value of the patient’s age and routine laboratory pa-
rameters in the assessment of patient’s general condi-
tion in coronavirus pneumonia and their relation to
NEWS-2 scale parameters.
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Table 1. The NEWS-2 scale
Ta6auua 1. Onenka no mkane NEWS-2

Physiological parameter Score
DU3NOJOTHIECKTT Ouenka
ETPRIIEID 3 2 1 0 1 2 3

Respiratory rate (per min) | _g 9-11 19220 21—24 >95
Yacrora apixanus (B Mun) | = =
Sat O,, % <91 | %% | % >96
Oxygen support Yes No
Kucnopognasa moaaepskka Jla Her
Systolic blood pressure
(mm Hg) 91— | 101—

HUCTOJNIECKOE <90 100 110 111-219 >220
apTepHasbHOE JaBJICHUE
(MM pr. cr.)
s it (por i) <40 1= 51-90 91-110 | 111130 >131
Yacrora myabca (B MuH) 50

CVPU (confusion,
voice, pain,
Consciousness Alert unresponsive)
Cosnanie CoxpaHeHHOE CVPU (cmyran-
CO3HaHHUE HOCTb CO3HAHMSI,
rosoc, 60Jb, OTCYT-
CTBUE PEAKIINH

Body temperature (°C) 35,1—
Temmeparypa tena (°C) <35,0 36,0 36,1-38,0 38,1-39,0 >39,1

18

Materials and methods

50 case reports of patients with COVID-19 in-
fection observed at the University Clinical Hospital
N 2 of the Sechenov University in January—March
2021 were analyzed. 17 (34 %) of patients were males
aged 31 to 89 years (average age 55 years) and 33
(66 %) females aged 40 to 91 (mean age 63).

All the patients were examined according to the
medical insurance standards recommended by the
Ministry of Health of the Russian Federation for
COVID-19 infection and coronavirus pneumonia.
Recommended laboratory tests were performed with
the 3—5 days intervals. The diagnosis of pneumo-
nia was confirmed by computed tomography, and
COVID-19 infection was confirmed by PCR in a
throat swab. At the time of admission and during
the observation, the NEWS-2 scale total score was
assessed.

49 patients were diagnosed with COVID-19 in-
fection with polysegmental pneumonia of variable
severity (41 — bilateral and 8 — unilateral pneu-
monia). In 1 case of bilateral pneumonia, COVID-19
infection was not confirmed by PCR results. Among
the concomitant diseases were coronary disease (n =
11, 22 %), arterial hypertension (n = 21, 42 %), ar-
rhythmia (n = 6, 12 %), dyscirculatory encephalopa-
thy (n = 2, 4 %), aortic aneurism (n = 2, 4 %),
Clostridium difficile-infection (n = 5, 10 %), diabetes

mellitus 2 type (n = 4, 8 %), malignancy (n = 3,
6 %), obesity (n = 14, 28 %), chronic bronchitis (n =
1, 2 %), hypothyroidism (n = 2, 4 %), uncompli-
cated gallstone disease (n = 4, 8 %), uncomplicated
urolithiasis (n = 4, 8 %), peptic ulcer (n =9, 18 %),
iron-deficient anemia (n = 1, 2 %).

Figure 1 shows the patients distribution by the
disease severity at the time of admission according to
the subjective physician (routine) assessment based
on traditional clinical parameters (body temperature,
state of consciousness, severity of intoxication, de-
gree of lung injury, respiratory rate, heart rate) and
laboratory data, as well as according to the NEWS-2
scale. The figure demonstrates that these two ap-
proaches (the subjective assessment and NEW-2
score) may give different results. According to the
physician’s subjective assessment, the condition was
significantly more often assessed as moderate and se-
vere, while the NEWS-2 scale showed a higher pro-
portion of mild cases.

To clarify the mechanism of such a discrepancy,
a correlation analysis of some NEWS-2 parameters
(heart rate, patient’s body temperature, blood oxy-
gen saturation according to pulse oximetry) and also
patient’s age with total NEWS-2 score was carried
out. The table 2 represents the most important re-
sults. Although heart rate and body temperature are
the important components of NEWS-2 total score,
they apparently are not closely related to the total
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result. There was only a weak correlation between
the blood oxygen saturation and the total NEWS-2
score (correlation coefficient 7 0.165, a = 0.1).
We found a mild correlation ( = 0.341, a = 0.1) be-
tween the patient’s age and the total NEWS-2 score,
although age is not included into the scale.

It is well known the severity of inflammation
and damage is also characterized by laboratory tests:
white blood cell count and formula, erythrocyte sed-
imentation rate, serum concentration of C-reactive
protein (CRP), fibrinogen, potassium, sodium, ala-
nine (ALT) and aspartic (AST) transaminases, glu-
cose. These parameters are available for any medical
institution and are easily reproducible. In this study,
we didn’t find any significant correlation of these
tests with total NEWS-2 scale excepting neutrophil
count (» = 0.186, p < 0.05).

Because of laboratory deviations usually should
be assessed as an integral system, correlation analysis
was carried out between different tests, before the
beginning of anti-inflammatory therapy.

Among the most significantly interrelated pa-
rameters were patient’s age, neutrophil count, se-
rum creatinine, CRP and fibrinogen level (Table 3).
These parameters are routinely used for assessment of

O According to physician opinion (routine clinical assessment) /
BpauebHas oLieHKa (06bluHas KMHUYECKas OLeHKa)

B According to NEWS-2 scale / Mo wkane NEWS-2

60

24 %

% of cases / % cnydaes
Py
o

4%

Severe course
Taxenoe TeyeHve

Moderate course
YMepeHHoe TeyeHne

Mild course
Jlerkoe TeueHne

Fig. 1. Patient’s distribution by the disease severity
according to generally accepted clinical criteria and
according to the NEWS-2 scale

Puc. 1. Pacrnipeziesienyie maiueHToB 10 TSKeCTH 3a601e-
BaHMS B COOTBETCTBUU C OOIIENPUHSATHIMEU KITMHUYECKHU-
MU KpuTepusiMu 1 1o imkase NEWS-2

Table 2. The results of the correlation analysis between the total NEWS-2 score and some important

clinical parameters

Tabauya 2. Koppensuus Mexay oM GamioM no mkaise NEWS-2 u nuz6pantbiMu 6a30BbIMU KJIH-

HUYECKUMHU MapaMeTpaMu

Correlation Correlation
Parameter for correlation analysis with total NEWS-2 score coefficient, » significance, p
[Mapamerp asst aHamH3a Koppeasiun ¢ o6muM 6amnom NEWS-2 Koadbdurnment 3HaYIMOCTD
KOPPEJISIUHT, KOPPEJISILUH, P
Heart rate
YacroTa cep/ie4HbIX COKpAIEHUN 0.057 >0.05
Body temperature
Temmeparypa tena 0.040 >0.05
Blood oxygen saturation
Hacprmenne KpoBu KUCJI0POIOM —L 167 <0.05
Patient age
Bospacr marmenta 0.341 <0.05
Table 3. The results of correlation analysis of laboratory parameters
Tabauya 3. Koppesuust Mesk1y Ja6opaTOPHBIME TTapaMeTpaMu
Correlation Correlation
Parameters for correlation analysis coefficient, » significance, p
ITapameTpsl A/ aHAIM3a KOPPETSIIT Koadbdumment 3HAYNMOCTD

KoppeJsdanuu, r KoppeJsdanuu, p

Neutrophils count and serum CRP level

Yucsio HeUTPODWIOB U YPOBEHD CBIBOPOTOUHOTO (huOpUHOTEHA

UYucso HeUTPODUIOB U YPOBEHDb CBIBOPOTOUHOTO C-peakTHBHOTO 6esika .3ty <0.05

Patient age and serum creatinine level

B 0.258 <0.05
03PaCT MAIUEHTa U YPOBEHb ChIBOPOTOYHOTO KPEATHHUHA

White blood cell count and serum fibrinogen level

q o 0.415 <0.05
HCJIO JIEHKOIUTOB M YPOBEHD CHIBOPOTOUYHOTO (PHOPHHOTEHA

Neutrophils count and serum fibrinogen level 0.599 <0.05
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Table 4. The indices (“relative weight”) of estimated laboratory parameters

Tabauya 4. VIHAEKCH «OTHOCUTENILHOTO BeCa» OIEHMBAEMbIX JaO0PAaTOPHBIX MTAPaMETPOB

20

Age Body Neutrophyl Creatini Fles
eatinine Fibrinogen
Parameter (A) | temperature SatO count (N) (Cr) CRP (F)
Bos- (T) 2 Yuco
[Tapamerp (S) . Kpeatunun | (C) | ®ubpunoren
pact | Temmepary- HeI/ITpO(gl/IJIOB (Cr) (F)
(A) | pa rena (T) (N
Correlation with NEWS-2 (7)
Koppeasmas ¢ NEWS-2 (r) 0.34 0.04 —0.17 0.186 NS NS NS
ﬁfgé‘m 16 6 8 13 16 26 15
Correlation with X (r) 0.37 023 | —0.37 0.42 0.31 0.96 0.64
Koppensuusa ¢ X (r)

disease severity and are recommended as important
markers in national guidelines for diagnostics and
management of coronavirus infection [8].

On the next step, each of the clinical and labora-
tory parameters, for which a reliable relation with
other tests has been shown, was assigned with its
own special index. The index reflected the relative
contribution (or “relative weight”) of this param-
eter in the integral score of disease severity and was
calculated in proportion to the corresponding r and
then empirically adjusted according to routine clini-
cal assessment (provided that the sum of all indices
should be 100).

Seven most closely interrelated parameters were
selected: age, body temperature, blood oxygen satu-
ration according to the results of pulse oximetry, the
neutrophils count, creatinine, CRP, fibrinogen. The
correspondent indices are presented in the Table 4.

O Routine clinical assessment / O6bluHan KNMHUYECKas OLEeHKa
W NEWS-2 score / OueHka NEWS-2
O X-criterion / Kputepuin X

80
2%

64 %

[}
o

56 %

30%
24% 24 %

i

Severe course
Taxenoe TeyeHne

% of cases / % cnydaes
Py
o

N
o

12%

4% |:|
o 1

Mild course
Jlerkoe TeueHune

Moderate course
YMepeHHoe TeueHne

Fig. 2. Distribution of analyzed cases of COVID-19
infection according to disease severity by routine
clinical assessment, NEWS-2 rating scale and the X
criterion

Puc. 2. Pacnpezenenne n3y4eHHBIX cy4aeB HHQEKINN
COVID-19 1o Tsrectn 3a6071€BaHIS TPH OOBIYHON KJTH-
Hudeckoil ouenke, no mkare NEWS-2 u kpurepuio X

Based on represented indices, an aggregated score
(criterion X) was proposed for assessment of disease
severity:

X =0.01-(164 + 6T + 8S + 13N + 16Cr +
+ 26C + 15F).

Comment: X is the number of calculated points
characterizing the severity of the patient’s condition;
coefficient 0.01 was introduced to reduce the rank
(the total sum of estimated indices is accepted to be
100); the values of indices and the names of estimat-
ed parameters are represented in brackets (A — age,
T — body temperature, S — blood oxygen satura-
tion, N — neutrophils, Cr — creatinine C — CRP,
F — fibrinogen).

In the studied group of patients X criterion
ranged from 36 to 106. Matching X criterion for
each case according to the physician’s subjective as-
sessment of the disease severity, the following inter-
vals were found: X criterion score <40 indicates a
mild form of the disease; 41 < X < 63 indicates a
moderate severity; X > 63 — a severe form of the
disease. According to this, the severity of 50 cases
analysed in the study might be assessed as mild in 6
(12 %), moderately severe in 32 (64 %), and severe
in 12 (24 %) cases (Fig. 2).

Discussion

Any of prognostic scale helps to assess the pa-
tient’s condition only with some approximation. In
this study we noted the significant discrepancies in
COVID-19 infection severity assessment according
to subjective physician assessment and according to
NEWS-2 scale (Fig. 2). This fact seems to be the
most important in cases of coronavirus pneumonia
which is characterized by highly dynamic patho-
physiological changes with impaired vascular re-
sponse especially in patients in advanced age, hav-
ing concomitant pathologies and longer duration of
disease. Other authors also underline the insufficient
reliability of NEWS-2 scale for nearest prognosis in
COVID-19 infection [4—7].

The proportions of mild, moderate, and severe
cases according to NEWS-2 were 56 %, 30 % and
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14 %, respectively, versus 12 %, 64 % and 24 %
according to criterion X (Fig. 2). Thus, it may be
concluded NEWS-2 in some degree may ‘underes-
timate’ the severity of coronavirus pneumonia. At
the same time, this fact may be not so critical as
far as the negative predictive value is most valuable
in NEWS-2. The absence of reliable relationship
between classical serum inflammatory parameters
and NEWS-2 score in our study may be explained
by the limited group size and wide reference range
of some NEWS-2 constituents in (e.g., heart rate,
blood oxygen saturation).

The critical assessment of NEWS-2 in coronavi-
rus pneumonia moved us to match the relative sig-
nificance of routine inflammatory parameters which
are traditionally used for assessment of severity of
acute illnesses. Laboratory parameters are objective,
sensitive, easily reproducible, and accessible to most
medical institutions. The close interrelations of dif-
ferent test help to characterize them as an integral
system that may be considered as a great advantage
of such approach.

We tried to combine by equation seven clini-
cal and laboratory parameters showing the closest
interrelation in the investigated group. One of the
most significant parameters was the patient’s age
which demonstrated the highest correlation with
NEWS-2 score and also some lab tests (in particu-
larly, creatinine level). Patient’s age is not included
in NEWS-2 although this parameter seems to be
very important from the point of view of low physi-
ological reserves. Other parameters in our equation
are body temperature, blood oxygen saturation, the
neutrophils count, creatinine, CRP, fibrinogen. The
criterion X correlates well enough with the values
of parameters estimated in it (Table 4). The most
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significant correlations are shown for neutrophils
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