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Predictive value of the Elixhauser comorbidity index

in assessing the risk of coronavirus disease (COVID-19) mortality

in patients with pneumonia
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Aim. To determine the spectrum of comorbid pathology and to find out the prognostic value of the Elixhauser Comorbidity Index
(ECI) in assessing the risk of death from coronavirus disease (COVID-19) in patients with pneumonia.

Material and methods. The study included 123 patients with COVID-19 with pneumonia who were examined and treated according
to the Order of the Ministry of Health of Ukraine of 28.03.2020 No. 722. Depending on the disease outcome, the patients were
divided into groups: 77 patients who recovered and 46 patients who died. The ECI was calculated for all the patients. Statistical
processing of the data was performed using Statistica for Windows 13 (StatSoft Inc., No. JPZ8041382130ARCN10-J).

Results. In patients with COVID-19 and pneumonia, comorbid conditions were most often represented by chronic cardiovascular
disease (63.4 %), obesity (28.5 %), endocrine pathology (26.0 %) and discirculatory encephalopathy (23.6 %). Among patients
with a fatal outcome, coronary heart disease with cardiac arrhythmias, obesity, endocrine diseases, primarily diabetes mellitus, and
discirculatory encephalopathy were more common (p < 0.05) as compared to patients who recovered. Among the comorbidities
integrated into the ECI, the most commonly diagnosed comorbidities in COVID-19 patients with pneumonia were hypertension
(58.5 %), congestive heart failure (33.3 %), obesity (28.5 %), neurodegenerative disorders (23.6 %), and diabetes, both without
(13.8 %) and with chronic complications (7.7 %). The following ECI components were more common in patients with COVID-19
pneumonia who died as a result of COVID-19 than in patients who recovered: congestive heart failure (p = 0.008), cardiac ar-
rhythmias (p = 0.001), neurodegenerative disorders (p = 0.0003), diabetes mellitus (p = 0.004) including diabetes without chronic
complications (p = 0.01), and obesity (p = 0.04). The ECI score in patients with a fatal outcome was 2.2 times higher (p < 0.05)
than that in patients with COVID-19 pneumonia who recovered. The ECI >7 was predictive of the likelihood of COVID-19 death
in patients with pneumonia (AUC = 0.656, p = 0.002).

Conclusions. The frequency of chronic comorbidities in patients with COVID-19 and pneumonia has been determined taking into
account the ECI components. The prognostic significance of the ECI score >7 in assessing the risk of fatal outcome has been
established.
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MporHocTMuHe 3HaueHHA iHAeKcYy komopbiaHocTi Enikexaysepa
B OLiHIOBaHHi PU3UKY A€TaAbHOrO0 HaCAIAKY KOPOHaBipycHoi XxBopo6u (COVID-19)
Y NauieHTiB i3 NHEBMOHI€I0

1. 0. Kyaeww, O. B. PabokoHb, K. B. KanalwH1k

Merta po60oT1 - BU3HauMTK CNEKTP KOMOPGIAHOT NaToNOTii Ta 3'ACYBaTU MPOrHOCTUYHE 3HAYeHHS! iHAEeKCy kKomop6iaHocTi Enikcxaysepa
(ECI) B ouUiHI0OBaHHI pU3unKy NeTanbHOro Hacniaky kopoHaeipycHoi xeopotu (COVID-19) y nalieHTiB i3 THEBMOHIEHO.

Marepianu i metopu. [lo gocnimkeHHs 3anyydeHo 123 xeopux Ha COVID-19 i3 NHEBMOHI€I0, SKMX 0BCTEXWNM Ta NpUSHa4YUIN
nikyBaHHs BignosigHo o Hakady MO3 Ykpainu Big 28.03.2020 p. Ne 722. 3anexHo Big Hacniaky Xx8opobu nauieHTiB noginunm
Ha rpynun: 77 oci6, ski ogyxanu, Ta 46 xBopux, koTpi nomepnu. B ycix xBopux obpaxysanu iHaekc komopbigHocTi Enikcxaysepa.
CratncTvyHo aani onpautoBani B nporpami Statistica for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Pesyabtatn. Y xsopux Ha COVID-19 i3 nHeBMOHie0 ik KOMOPOIAHI CTaHu HarmyacTille BUSIBMNANN XPOHIYHY CepLeBO-CyaNHHY
natonorito (63,4 %), oxupiHHA (28,5 %), eHpokpuHHY natonorito (26,0 %) Ta aucuMpkynsTopHy eHuedanonariio (23,6 %). Y
nauieHTiB i3 neTanbHUM Hacnigkom xBopobu yacTilue (p < 0,05), Hix y XBOpKX, KOTPi 0Ayxanu, giarHocTyBanu iLiemiuHy xsopoby
CepLs 3 CepLeBOI0 apUTMIEID, OXMPIHHS, EHAOKPUHHI 3aXBOPIOBaHHS, Hacamnepen fiabeT, ANCLMPKYNSTOpHY eHuedarnonario.
Cepen komopbigHux cTaHiB, siki Bpaxosye ECI, y xBopux Ha COVID-19 i nHeBMOHIto HaltvacTilue BusiBnsnm rinepteHsito (58,5 %),
3acTiliHy cepueBy HegocTaTHICTb (33,3 %), oxupiHHs (28,5 %), HelipopereHepaTuBHi posnaam (23,6 %), a Takox aiabet — i 6e3
XPOHiYHUX ycknagHeHb (13,8 %), i 3 Humm (7,7 %). Y xsopux Ha COVID-19 i3 nHeBMOHi€to, ski nomepnu BHacnigok COVID-19,
yacTilue, Hix y nawjieHTiB, KOTPi opyxanu, BUsiBnsnu Taki komnoHeHT ECI: 3acTiitHy cepueBy HegocTaTHicTb (p = 0,008), cepuesi
apumii (p = 0,001), HelipopereHepaTueHi poanagm (p = 0,0003), giabet (p = 0,004), 3okpema aiabeT 6e3 XPOHIYHMX yCKNaaHEHDb
(p=0,01), oxupiHns (p = 0,04). MokasHuk ECI y nauieHTiB i3 neTanbHAM Hacnigkom B 2,2 pasa Buwwmii (p < 0,05), Hix y XBOpuX Ha
COVID-19 i nHeBMOHit0, KOTpi oayxanu. MporHoCTUYHE 3HAYEHHS LLOAO OLLIHIOBaHHS IMOBIPHOCTI neTanbHoro Hacnigky COVID-19
y XBOpMX i3 NHeBMOHieto MaB ECI >7 (AUC = 0,656, p = 0,002).

BucHoBKHU. Bu3HauYeHO 4acToTy XpOHiYHNX koMopBigHux cTaHiB y xsopux Ha COVID-19 i3 nHeBMoHi€t0, Bepyyn Lo yBaru kom-
noHeHTu ECI. BctaHoBNEHO NPOrHOCTUYHY 3HauyLUicTb nokasHuka ECI >7 nig yac OuiHIOBaHHS pUanKy neTanbHoOro Hacnigky
XBOpOOMU.

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.
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Starting with the first wave of the coronavirus disease
(COVID-19) pandemic, many studies have discussed risk
factors that predicted the severity of the infection and ad-
verse outcomes. The risk factors for COVID-19 mortality that
researchers most often highlighted were patient age over
65, male gender, lower socioeconomic status, and various
comorbidities [1,2,3,4]. At the same time, their combination
predicted poorer treatment outcomes and, accordingly, a
higher risk of death. However, the burden of chronic comor-
bidities in these studies was assessed by simply counting
the number of conditions that could affect the course of
COVID-19 with a certain probability [5,6]. Meanwhile, the
results of such studies by different authors have been quite
controversial regarding the role of various chronic diseases
in predicting clinical outcomes of COVID-19 [1,7,8].

Today, an integral assessment of the comorbidity impact
on the risk of potential complications and death is a promis-
ing area for improving the efficiency of predicting the course
of various diseases. The Elixhauser Comorbidity Index (ECI)
is adapted for use with the International Classification of
Diseases, 10th Revision and is most often used in clinical
trials to assess the mortality risk [9,10,11]. Integral comor-
bidity indices, in particular the ECI, are not specialized for
use with a specific underlying patient pathology. Therefore,
it is necessary to conduct a number of studies to determine
their prognostic value in different pathologies, for example,
to determine the high risk of surgical bleeding [12], readmis-
sion in patients with chronic obstructive pulmonary disease
[13], to assess the risk of in-hospital and one-year mortality
and length of hospital stay in patients with cardiovascular
disease [14], efc.

During the COVID-19 pandemic, it became clear that
the burden of comorbidities is a significant predictor of criti-
caliliness in hospitalized patients. Therefore, over time, the
literature has published the results of studies to determine
the information content of existing comorbidity indices and
compare the effectiveness of their use in clinical practice.
One of the first publications [15], which was a systematic
review and meta-analysis determining the feasibility of using
the Charlson Comorbidity Index in COVID-19, conducted
before 15 July 2020, has demonstrated the informativeness
of this index. It has been shown that a Charlson Comorbidity
Index of 23 indicated an increased risk of developing a fatal
outcome of COVID-19, and a one-point increase in this
index resulted in a 16 % increase in risk [15].

Astudy [16] analyzed all cases of hospital admissions
for COVID-19 in 8 public hospitals in Catalonia (Spain) for
the period from 15 June to 8 December 2020 using three
integral indices, namely the Charlson index, the ECI and
the Queralt index. It has been demonstrated that each of
these indices had a certain informativeness in assessing
the risk of developing critical COVID-19, including the
presence of indications for transfer to the intensive care
unit, the need for invasive mechanical ventilation, or death
in hospital [16]. At the same time, the information content
of existing integrative prognostic indices for certain cate-
gories of patients with COVID-19 is being evaluated. For
example, when assessing the prognostic significance of
the Charlson index and the ECI, a study [17] additionally
took into account a smoking history, and a study [18]
also considered the ethnic component when applying the
above indices.

Thus, research is needed to determine the informative
value of comorbidity indices for certain categories of patients
with COVID-19.

Aim
To determine the spectrum of comorbid pathology and to
find out the prognostic value of the Elixhauser Comorbidity

Index in assessing the risk of death from COVID-19 in
patients with pneumonia.

Material and methods

The study included 123 patients with COVID-19 and pneu-
monia who were examined and treated according to the
Order of the Ministry of Health of Ukraine dated 28.03.2020
No. 722 “Organisation of medical care for patients with
COVID-19". The diagnosis of COVID-19 in all the patients
was confirmed by the detection of RNA-SARS-CoV-2 in
nasopharyngeal mucus by polymerase chain reaction.
Pneumonia was confirmed by imaging methods (chest
X-ray or computed tomography). All the patients were
admitted to the Municipal Non-Profit Enterprise “Regional
Infectious Disease Clinical Hospital” of the Zaporizhzhia
Regional Council. The patients were included in the study
with informed consent. Depending on the disease outcome,
the patients were divided into groups: 77 patients who re-
covered and 46 patients who died. The ECI was calculated
for all the patients [19,20].

Statistical data processing was performed using
the software Statistica for Windows 13 (StatSoft Inc.,
No. JPZ8041382130ARCN10-J). For the differential applying
of parametric or non-parametric methods of statistical data
analysis, the distribution normality for the data on studied
parameters was determined using the Shapiro-Wilk test.
To define differences between qualitative variables in
independent groups, the non-parametric method of the
¥? criterion was used. The parametric Student’s t-test was
applied to determine differences in ECI between the stu-
died groups. The results of the quantitative ECI index were
presented in the form of the mean value and the standard
error of the mean value M = m. To establish the diagnostic
value of the ECI in predicting the risk of developing a fatal
outcome of COVID-19 with pneumonia, a ROC analysis
was performed to determine the cut-off point. Differences
at p < 0.05 were considered significant.

Results

When analysing the list of chronic comorbidities in patients
with COVID-19 and pneumonia, a wide range of comorbid
conditions was identified. Chronic cardiovascular disease
(63.4 %) was the most commonly reported condition, with
hypertension (58.5 %) and coronary heart disease (52.0 %)
predominance. It should be noted that among patients who
died as a result of COVID-19, coronary heart disease was
more common than that in patients who recovered (73.9 %
vs. 38.9 %, x?=14.10, p = 0.0002) as well as the presence of
cardiac arrhythmia in the form of permanent atrial fibrillation
(26.1%vs.5.2%, x2=11.11,p=0.001). Aimost one in three
patients with COVID-19 pneumonia was obese (28.5 %),
and the frequency of this comorbidity was statistically sig-
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nificantly higher in patients who died compared to the group
of patients who recovered (39.1 % vs. 22.1 %, x? = 4.1,
p = 0.04). One in four patients with COVID-19 pneumonia
had endocrine pathology (26.0 %), and among patients who
died, comorbid endocrine diseases were more common
(41.3% vs. 16.9 %, x*=8.92, p =0.003), primarily diabetes
mellitus (34.8 % vs. 13.5 %, x¥?=8.21, p=0.004). Almost one
in four patients had comorbid discirculatory encephalopathy
(23.6 %), which was also more common in patients who
died (41.3 % vs. 13.0 %, X2 = 12.82, p = 0.0003) (Table 1).

In the next part of our work, we analysed the frequency
of comorbid conditions integrated into the EClin COVID-19
patients with pneumonia and compared the frequency of
their detection depending on the lethal disease outcome.
The most common comorbidities in COVID-19 patients
with pneumonia were the following components of the ECI:
hypertension (58.5 %), congestive heart failure (33.3 %),
obesity (28.5 %), neurodegenerative disorders (23.6 %),
and diabetes mellitus both without chronic complications
(13.8 %) and with chronic complications (7.7 %). Compa-
rison of the chronic comorbidity incidence in patients with
COVID-19 pneumonia with different disease outcomes
has shown that patients who died as a result of COVID-19
were more likely to have comorbid congestive heart failure
(x* = 6.95, p = 0.008), cardiac arrhythmias (x? = 11.11,
p = 0.001), neurodegenerative disorders (x? = 12.82,
p = 0.0003), diabetes mellitus (x> = 8.21, p = 0.004), in-
cluding diabetes without chronic complications (x? = 6.28,
p = 0.01), and obesity (x? = 4.11, p = 0.04) than patients
who recovered (Table 2).

According to our study results, the ECI score was
5.07 £ 0.50 points in patients with COVID-19 and pneu-
monia. Comparison of the ECI score depending on the
COVID-19 outcome has shown a statistically significantly
higher level in the group of patients who died compared
to the group of recovered patients: 7.72 + 1.03 points
versus 3.48 + 0.48 points (2.2 times, p < 0.05) (Fig. 1A).
To determine the threshold level of the ECI in patients with
COVID-19 pneumonia for predicting the probable lethal
disease outcome, a ROC analysis was performed to deter-
mine the cut-off point. Based on the ROC analysis results,
the diagnostic value of the ECI in patients with COVID-19
pneumonia has been established. The ECl score >7 indicat-
ed a high probability of mortality (AUC = 0.656, p = 0.002)
(sensitivity — 50.0 %, specificity — 81.7 %) (Fig. 1B).

Discussion

Many studies have been focused on the prognostic value of
the chronic comorbidity burden in patients with COVID-19,
which could significantly affect the course and outcome
of COVID-19 [5,6,21]. However, the results of studies by
different authors are quite controversial regarding the role
of various chronic diseases in predicting clinical outcomes
of COVID-19 [1,7,8].

In our study, when clarifying the spectrum of comor-
bidities in patients with COVID-19 and pneumonia, it has
been found that chronic cardiovascular disease, obesity,
endocrine pathology and discirculatory encephalopathy
were most common. Among patients with a fatal outcome,
coronary heart disease with cardiac arrhythmia, obesity,
endocrine diseases, especially diabetes mellitus, and

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

Table 1. List of comorbid conditions in COVID-19 patients with pneumonia and
comparison of their frequency depending on the disease outcome, abs. (%)

Indicator, units of measure

Cardiovascular pathology:
- coronary heart disease
— permanent form of atrial fibrillation
- stage II-IIl hypertension
- post-infarction cardiosclerosis
— ischemic stroke in a history
Discirculatory encephalopathy
Chronic obstructive pulmonary disease:
— chronic obstructive pulmonary disease
— bronchial asthma
— pulmonary sarcoidosis

— pulmonary circulatory disorders
“pulmonary heart”

Endocrine diseases:
— diabetes mellitus
—autoimmune thyroiditis
Stage II-IIl chronic kidney disease
Obesity
Diseases of the gastrointestinal tract:
— peptic ulcer without bleeding
— liver diseases
Oncopathology in remission
Rheumatoid arthritis
Obliterating endarteritis
Haemophilia

COVID-19 COVID-19 patients with
patients with | pneumonia

pneumonia, )
n=77 n=46

78 (63.4) 44 (57.1) 34(73.9)
64 (52.0) 30(38.9) 34 (73.9)*

6(13.0) 4(5.2) 12 (26.1)*
72 (58.5) 44 (57.1) 28 (60.9)
8(6.5) 3(3.9) 5(10.9)
8 (6.5) 4(5.2) 4(8.7)
29(23.6) 10 (13.0) 19 (41.3)*
9(7.3) 4(5.2) 5(10.9)
5(4.1) 2(2.6) 3(6.5)
3(24) 2(2.6) 1(22)
1(0.8) - 1(22)
1(0.8) - 1(22)
32(26.0) 13 (16.9) 19 (41.3)*
26 (21.1) 10 (13.0) 16 (34.8)*
6(4.9) 3(3.9) 3(6.5)
7(5.7) 3(3.9) 4(8.7)
35(28.5) 17 (22.1) 18 (39.1)*
10 (8.1) 8(10.4) 2(4.3)

2(1.6) 2(2.6) -

8 (6.5) 6(7.8) 2(4.3)
2(1.6) 1(1.3) 1(22)
6 (4.9) 2(2.6) 4(8.7)
1(0.8) - 1(22)

1(0.8) 1(22)

*: significant differences compared to patients with COVID-19 pneumonia who recovered (p < 0.01).

Table 2. Comparison between the incidence of comorbid conditions integrated into
the ECI calculation in patients with COVID-19 pneumonia depending on the disease

outcome, abs. (%)

Indicator, units of measure

Congestive heart failure

Cardiac arrhythmias

Pulmonary circulation disorders

Peripheral vascular disorders

Hypertension

Neurodegenerative disorders

Chronic lung diseases

No diabetes mellitus

Diabetes mellitus without chronic complications
Diabetes mellitus with chronic complications
Hypothyroidism

Renal failure

Liver diseases

Ulcer disease without bleeding

Solid tumor without metastases
Rheumatoid arthritis / collagenosis
Coagulopathy

Obesity

COVID-19 COVID-19 patients with
patients with | pneumonia

pneumonia, .

n=77 n=46
41(33.3) 19 (24.7) 22 (47.8)
16 (13.0) 4(5.2) 12 (26.1)*
1(0.8) - 1(2.2)
1(0.8) - 1(2.2)
72 (58.5) 44 (57.1) 28 (60.9)
29 (23.6) 10 (13.0) 19 (41.3)*
9(7.3) 4(5.2) 5(10.9)
97 (78.9) 67 (87.0) 30 (65.2)*
17 (13.8) 6(7.8) 11(23.9)
9(7.3) 4(5.2) 5(10.9)
6(4.9) 3(3.9) 3(6.5)
7(5.7) 3(3.9) 4(8.7)
8(6.5) 6(7.8) 2(4.3)
2(1.6) 2(2.6) -
2(1.6) 1(1.3) 1(22)
6 (4.9) 2(2.6) 4(8.7)
1(0.8) - 1(22)
35(28.5) 17 (22.1) 18 (39.1)*

*: significant differences compared to patients with COVID-19 pneumonia who recovered (p < 0.01).
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1B

7.72%

3.48

Sensitivity

M recovered died

discirculatory encephalopathy were documented more
often (p < 0.05) as compared to patients who recovered.
However, when compared with the results of other studies,
it is noteworthy that some of them have demonstrated the
greatest significance of certain comorbidities. For example,
a study has shown that the presence of diabetes mellitus
was statistically significantly associated with the risk of death
from COVID-19 [7].

However, the results of a meta-analysis [8] have only
identified a list of certain comorbid conditions, including
cardiovascular disease, hypertension, diabetes mellitus,
congestive heart failure, chronic kidney disease, and onco-
logy, which posed a greater risk of mortality in patients with
COVID-19 compared to those without these comorbidities.

In view of the above, the resullts of studies on integrated
comorbidity indices for the assessment of chronic comor-
bidity burden and the risk of critical course and death from
COVID-19 deserve special attention today. The calculation
of comorbidity indexes involves the sum of scores based
on the risk weight of each comorbidity [22,23]. Considering
the weighted value given to each comorbidity ultimately
provides more meaningful information, as the weight
assigned to each comorbidity reflects the higher, lower,
or neutral impact of the respective comorbidity on the risk
of death for a particular patient [10]. For example, the ECI
was developed based on the International Classification of
Diseases algorithms with a corresponding weighting factor
for each selected comorbid condition. The assignment of
appropriate weighting factors to certain comorbidities made
it possible to describe the burden of a particular comorbidity
and increase the efficiency of using this model [19,20,24,25].

In our study, we have determined the informative
value of the ECI in assessing the risk of death from
COVID-19 in patients with pneumonia. It should be noted
that in the spectrum of comorbidities integrated into the
ECI, patients with COVID-19 pneumonia most often had
hypertension (58.5 %), congestive heart failure (33.3 %),
obesity (28.5 %), neurodegenerative disorders (23.6 %),

100 [
80 N
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20 - AUC = 0.656
B p =0.002
0 TR TR T A

0 20 40 60 80 100
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Fig. 1. Comparison of the ECI score in patients with COVID-19 pneumonia depending on the disease outcome (A) and the threshold ECI score for the mortality risk assessment (B).
*: significant differences compared to patients with COVID-19 pneumonia who recovered (p < 0.01).

and diabetes mellitus both without chronic complications
(13.8 %) and with chronic complications (7.7 %). Patients
with COVID-19 pneumonia who died from this pathology
were more likely to have the following ECI components
(p < 0.05) than those who recovered: congestive heart
failure, cardiac arrhythmias, neurodegenerative disorders,
diabetes mellitus, including diabetes without chronic com-
plications, and obesity. In patients with COVID-19 and fatal
pneumonia, the ECI score was 2.2 times higher (p < 0.05)
than that in patients who recovered. Based on the ROC
analysis results, we have established a threshold ECl level
of >7 (AUC = 0.656, p = 0.002). That is, if this ECI value is
exceeded in a particular patient, the risk of death should
be considered significant.

The COVID-19 pandemic has posed unprecedented
challenges to healthcare systems around the world [26].
New evidence suggests that patients’ chronic diseases
and certain genetic factors play a crucial role in predicting
the severity of COVID-19, that is why this research area is
the most relevant. A study [26] based on a sample of more
than 500,000 individuals from three biobanks has found a
significant association of severe COVID-19 with obesity,
metabolic disorders, and cardiovascular disease, which, on
the one hand, has confirmed the already known risk factors
and, on the other hand, expanded the understanding of
the relationship between existing clinical phenotypes and
COVID-19 outcomes. At the same time, more recent studies
have provided increasing evidence that the presentation of
concomitant chronic pathology not only in the form of spe-
cific diagnoses, but also in the form of comorbidity indices
(Charlson or Elixhauser), insured the greatest improvement
in prognostic models [27,28].

Conclusions

1. In patients with COVID-19 and pneumonia, comorbid
conditions are most often represented by chronic cardiovas-
cular disease (63.4 %), obesity (28.5 %), endocrine patho-
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logy (26.0 %) and discirculatory encephalopathy (23.6 %).
Among patients with a fatal outcome, coronary heart disease
(p = 0.0002) with cardiac arrhythmia (p = 0.001), obesity
(p=0.04), endocrine diseases (p = 0.003), primarily diabe-
tes mellitus (p = 0.004), and discirculatory encephalopathy
(p =0.0003) were more common as compared to patients
who recovered.

2. Among the comorbidities integrated into the Elix-
hauser Comorbidity Index, patients with COVID-19 and
pneumonia most often have hypertension (58.5%), con-
gestive heart failure (33.3 %), obesity (28.5 %), neurode-
generative disorders (23.6 %), and diabetes mellitus both
without chronic complications (13.8 %) and with chronic
complications (7.7 %). Patients with COVID-19 pneumo-
nia who died from COVID-19 were more likely to have
the following components of the Elixhauser Comorbidity
Index as compared to patients who recovered: congestive
heart failure (p = 0.008), cardiac arrhythmias (p = 0.001),
neurodegenerative disorders (p = 0.0003), diabetes mellitus
(p=0.004), including diabetes without chronic complications
(p =0.01), and obesity (p = 0.04).

3. The Elixhauser Comorbidity Index in patients with
a fatal outcome is 2.2 times higher (p < 0.05) than that in
patients with COVID-19 and pneumonia who recovered. The
Elixhauser Comorbidity Index >7 (AUC = 0.656, p = 0.002)
is predictive of the probability of mortality from COVID-19
in patients with pneumonia.

Prospects for further research. In our opinion, prospects
for further research are to determine the prognostic value of
ECl among different age groups of patients with COVID-19.
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