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ABSTRACT 
Purpose: Examining clinical and imaging features can help deepen our understanding of the mechanisms of severe disease 
and improve clinical diagnosis and treatment We aimed to describe the relationship between the clinical, laboratory, and 
lung computed tomography (LCT) characteristics of patients with coronavirus 2019 (COVID-19) pneumonia and determine 
the severity of pneumonia in these patients.

Methods: The pneumonia severity index (PSI) score system, LCT images, and laboratory parameters at the time of 
first presentation to the emergency department were examined to assess the severity of COVID-19 pneumonia in adult 
patients.

Results: The sample consisted of 225 patients, 130 (57.8%) men and 95 (42.2%) women. The mean age of the sample 
was determined as 60.4 ± 16.04 years. 161 (71.6%) were have moderate disease, 62 (27.6) were severe disease and 
were followed up in the intensive care unit. Significant relationship was found between COVID-19-associated mortality 
and male gender (p=0.045), advanced age (p<0.001), a high neutrophil count in peripheral blood (p<0.001), a low 
eosinophil count (p<0.001), 5-49% lung involvement on LCT (p<0.001), and PSI groups IV and V (p<0.001). There is no 
statistically significant relationship increase in the CRP level with mortality (p = 0.764).

Conclusion: We determined the most significant factors for mortality as advanced age, low eosinophil and lymphocyte 
counts, increased lactate and ferritin levels, and PSI group V. In this review, we highlight the clinical evidence supporting 
for the risk factors for the severity and mortality of COVID-19.
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ÖZET

Amaç: Klinik ve görüntüleme özelliklerinin incelenmesi, ağır hastalık mekanizmalarına ilişkin anlayışımızı derinleştirmeye 
ve klinik tanı ve tedaviyi iyileştirmeye yardımcı olabilir. Koronavirus 2019 (COVID-19) pnömonisi olan hastaların klinik, 
laboratuvar ve akciğer bilgisayarlı tomografi (LCT) özellikleri arasındaki ilişkiyi tanımlamayı ve bu hastalarda pnömoninin 
şiddetini belirlemeyi amaçladık.

Yöntemler: COVID-19 pnömonisinin şiddetini değerlendirmek için acil servise ilk başvuru anındaki yetişkin hastaların, 
pnömoni şiddet indeksi (PSI) skor sistemi, LCT görüntüleri ve laboratuvar parametrelerini inceledik.

Bulgular: Örneklem 130’u (%57,8) erkek ve 95’i (%42,2) kadın olmak üzere 225 hastadan oluşuyordu. Örneklemin 
ortalama yaşı 60,4±16,04 yıl olarak belirlendi. Bu çalışmada 161 (%71,6) hasta orta derecede hastalık, 62 (%27,6) 
hasta ağır hastalıklı olup yoğun bakımda takip edildi. COVİD-19 ilişkili mortalite ile, erkek cinsiyet (p=0,045), ileri yaş 
(p<0,001), periferik kanda yüksek nötrofil sayısı (p<0,001), düşük eozinofil sayısı (p<0,001), LCT’de %5-49 akciğer 
tutulumu (p<0,001) ve PSI Grup IV ve V (p<0,001) arasında anlamlı ilişki bulundu.. CRP düzeyindeki artış ile mortalite 
arasında istatistiksel olarak anlamlı bir ilişkisi saptanmadı (p=0,764).

Sonuç: Mortalitenin en önemli faktörlerini ileri yaş, düşük eozinofil ve lenfosit sayısı, artmış laktat ve ferritin düzeyleri 
ve PSI Grup V olarak belirledik. Bu derlemede, COVID-19’un ciddiyeti ve mortalitesine ilişkin risk faktörlerini destekleyen 
klinik bulguları vurguluyoruz.

Anahtar Kelimeler: COVID-19; Pnömoni şiddet indeksi; Bilgisayarlı tomografi; Prognoz; Mortalite
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The patients’ demographic characteristics, clinical find-

ings, laboratory results, and the distribution and morphol-

ogy of the lesions detected on LCT at the time of presen-

tation were retrospectively analyzed. Clinical parameters 

included age, gender, symptoms at first admission (head-

ache and sore throat, fever over 38 °C, shortness of breath, 

cough, diarrhea and vomiting, and myalgia), oxygen sat-

uration measured by pulse oximetry, comorbidities [sys-

temic hypertension (HT), diabetes mellitus (DM), coronary 

artery disease (CAD), chronic obstructive pulmonary dis-

ease (COPD), chronic liver disease, and malignancy], and 

laboratory findings were retrospectively examined and 

recorded. The severity of COVID-19 pneumonia was as-

sessed using the pneumonia severity index (PSI), which is 

based on comorbidities, physical examination, laboratory 

and radiologic data. According to the risk of death at 30 

days, patients were classified as low or moderate risk (PSI 

I–III) or high or severe risk (PSI IV–V) and divided into five 

groups according to PSI score.

Patients who did not have respiratory failure at the time 

of first admission to the hospital, those with pneumonia 

findings on LCT, and those admitted to the ward were 

evaluated to have moderate disease. Patients who had 

respiratory failure at admission and were followed up in 

the intensive care unit due to the invasive or non-inva-

sive mechanical ventilator requirement were evaluated to 

have severe disease.

LCT Evaluation

The LCT findings were evaluated by an experienced ra-

diologist. The LCT imaging findings of the patients were 

recorded according to the following characteristics:

1. Lesion localization: right lung [right upper lobe apical 

(RUA), right upper lobe anterior (RUAN), right upper 

lobe posterior (RUP), right middle lobe lateral (RML), 

right middle lobe medial (RMM), right middle lobe an-

terior (RMA), right lower lobe lateral (RLL), right lower 

lobe posterior (RLP), right lower lobe superior (RLS), 

and right lower lobe medial (RLM)] and left lung [left 

upper lobe lingula (LUL), left upper lobe anterior (LUA), 

left upper lobe apicoposterior (LUAP), left lower lobe 

anterior (LLA), left lower lobe lateral (LLL), left lower 

lobe posterior (LLP), and left lower lobe superior (LLS)]

C oronavirus disease 2019 (COVID-19) is an illness 
caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) (1). The symptoms of 

this disease vary from patient to patient. The most com-
mon clinical symptoms are fatigue, cough, fever, anorexia, 
phlegm, shortness of breath (2). Additionally, confusion, 
shortness of breath, sore throat, headache, hemopty-
sis, chest tightness, nausea, vomiting, diarrhea and gas-
trointestinal complaints may also occur (3, 4). Although, 
most patients with COVID-19 have mild symptoms and a 
good prognosis, this infection can cause serious illness-
es, including pulmonary edema, acute respiratory dis-
tress syndrome, multiple organ failure, and even death 
(5). Compared to patients with other diseases, severe 
COVID-19 cases have a poor prognosis and high mortality. 
The first step in managing COVID-19 is the accurate and 
rapid detection of SARS-CoV-2 enabled by the real-time 
reverse transcriptase-polymerase chain reaction (RT-PCR) 
(6). RT-PCR detects SARS-CoV-2 nucleic acids present in 
nasopharyngeal fluids (7). Imaging method such as lung 
computed tomography (LCT) has played an important 
role in the diagnosis and treatment of COVID-19 patients 
(8).  Early and successful treatment of severe and critical 
cases is the key to reducing complications and mortality. 
To this end, it is very important to identify factors related 
to disease severity in clinical practice. We consider that 
examining clinical and imaging features can help deepen 
our understanding of the mechanisms of severe disease 
and improve clinical diagnosis and treatment. Therefore, 
in this study, we aimed to describe the relationship be-
tween the clinical, laboratory, and LCT characteristics of 
patients with COVID-19 pneumonia and determine the 
severity of pneumonia in these patients. 

Materials and Methods

A total of 225 patients who were consecutively diagnosed 
with COVID-19 pneumonia, treated, and followed up at 
Ağrı State Hospital between January 18,2021 and March 
24,2021 were included in this study. Ethical approval was 
obtained from the Planning and Coordination Board of 
the hospital with decision number 34.

The sample consisted of patients with a positive SARS-
CoV-2 nucleic acid RT-PCR reaction in the nasopharyngeal 
and oropharyngeal upper respiratory tracts and radiologi-
cal findings in LCT. Patients with normal LCT examinations 
were excluded from the study.
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symptoms of the patients at the time of first admission 

were as follows: fever over 38 °C in 62 (27.6%) patients, 

myalgia in 107 (47.6%), headache or sore throat in 73 

(32.4%), cough in 144 (64.0%), shortness of breath in 163 

(72.4%), and diarrhea or vomiting in 18 (8.0%).

Of these patients, 161 (71.6%) were assessed to have 

moderate disease while 62 (27.6%) patients were eval-

uated to have severe disease and were followed up in 

the intensive care unit. Mortality occurred in 53 (23%) 

patients, of whom three patients (1%) had been initially 

evaluated to have moderate disease. Fifty (22%) patients 

that were assessed to have severe disease at first admis-

sion died during intensive care follow-up. While no mor-

tality was observed among the patients aged 18-35 years 

(p < 0.001), 48 (90.5%) of those who died were aged 60-90 

years (p < 0.001). Thirty-seven (69%) of the patients in the 

mortality group were male. All the patients in this group 

had dyspnea symptoms at the time of first admission to 

the hospital (p < 0.001).

Oxygen saturation ranged from 40% to 98%, with a mean 

value of 83.88% ± 12.59%.

Laboratory Examinations

We detected an increase in C-reactive protein (CRP) lev-

els in a total of 224 (99.6%) patients. Due to the increase 

in the diffuse CRP level, no statistically significant rela-

tionship could be established with mortality (p = 0.764). 

Although thrombocytopenia is common among severe 

viral infections, we found a decrease in platelet count in 

42 (18.7%) of our patients and 10 (18.8%) of those who 

died (p = 0.966). We observed a normal international nor-

malized ratio (INR) level in 210 (93.3%) patients and a high 

fibrinogen level in 152 (67.6%). Mortality had a statisti-

cally significant correlation with a low basophil count in 

peripheral blood (p = 0.002), low lymphocyte count (p < 

0.001), low eosinophil count (p < 0.001), increased lactate 

dehydrogenase (LDH) (p < 0.001), and increased d-dimer 

(p = 0.003). Table 1 shows the laboratory examinations of 

the patients included in the study.

2. Involvement areas of lesions: focal (single lesion), mul-
tiple (limited to two lobes in the lung), diffuse (multi-
lobe; i.e., involvement of more than two lobes), unilat-
eral, and bilateral

3. Distribution characteristics of lesions: subpleural, 
peribronchial, and random

4. Lesion density: ground glass opacity, consolidation, or 
mixed type

5. Evaluation of ground glass nodules, cobblestone ap-
pearance, halo sign, reversed halo sign, and air bron-
chogram according to the recommendations of the 
Nomenclature Committee of the Fleischner Society (9)

6. Scoring for the measurement of the total size of each 
lobe: score 0, uptake 0%; score 1, less than 5% involve-
ment; score 2, 5-25% involvement; score 3, 26-49% in-
volvement; score 4, 50-75% involvement; and score 5, 
more than 75% involvement.

Statistical Analysis

Statistical analyses for the study were undertaken using 
SPSS v. 11.5 (IBM Inc., Chicago, IL, USA) software. The re-
lationship between the variables evaluated in the study 
and the patients’ survival status was investigated using 
the chi-square test. In order to determine factors affecting 
the risk of mortality, the logistic regression analysis was 
performed with the stepwise model selection algorithm, 
and the variables that were significant in the multivariate 
model were reported using the odds ratio and 95% confi-
dence interval. A p value of <0.05 was considered statisti-
cally significant.

Results

Clinical Symptoms and Characteristics 

The sample consisted of 225, patients: 130 (57.8%) men 
and 95 (42.2%) women. None of the patients were chil-
dren or pregnant. The mean age of the sample was deter-
mined to be 60.4 ± 16.0 years.

There was a history of DM in 47 (20.9%) patients, HT in 
83 (36.9%), CAD in 53 (23.6%), COPD in 36 (16.0%), CLD in 
four (1.8%), and malignancy in three (1.3%). The clinical 
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Table 1: Laboratory examinations of the patients

Variable Survivor
n (%)

Non-survivor
n (%) p

WBC (x10^3/µL)
<4 30 (17.4) 1 (1.9) <0.001*

4-10 120 (69.8) 27 (50.9)

10< 22 (12.8) 25 (47.2)

NEU (x10^3/µL)
<2 18 (10.5) 2 (3.8) <0.001*

2-7 116 (67.4) 13 (24.5)

7< 38 (22.1) 38 (71.7)

BASO (x10^3/µL)
0-0.01 57 (33.1) 6 (11.3) 0.002*

0.01< 115 (66.9) 47 (88.7)

EOS (x10^3/µL)
<0.02 86 (50.0) 43 (81.1) <0.001*

0.02-0.5 44 (25.6) 8 (15.1)

0.5< 42 (24.4) 2 (3.8)

LYM (ml)
<800 31 (18.0) 37 (69.8) <0.001*

800< 141 (82.0) 16 (30.2)

CRE (mg/dL)
<0.67 37 (21.5) 4 (7.5) <0.001*

0.67-1.17 109 (63.4) 25 (47.2)

1.17< 26 (15.1) 24 (45.3)

Urea (mg/dL)
<17 9 (5.2) 0 (0.0) <0.001*

17-43 117 (68.1) 12 (22.6)

43< 46 (26.7) 41 (77.4)

ALT (U/L)
0-50 150 (87.2) 45 (84.9) 0.666

50< 22 (12.8) 8 (15.1)

AST (U/L)
0-50 154 (89.5) 33 (62.3) <0.001*

50< 18 (10.5) 20 (37.7)

POTAS (mEq/L)
<5.1 164 (95.3) 40 (75.5) <0.001*

5.1< 8 (4.7) 13 (24.5)

Lactate (mmol/L)
0.5-1.6 120 (69.8) 16 (30.2) <0.001*

1.6< 52 (30.2) 37 (69.8)

LDH (U/L)
0-248 76 (44.2) 2 (3.8) <0.001*

248< 96 (55.8) 51 (96.2)

TROP (ng/ml)
0-19.8 150 (87.2) 23 (43.4) <0.001*

19.8< 22 (12.8) 30 (56.6)

D-dimer (ng/ml)
0-0.5 26 (15.1) 0 (0.0) 0.003*

0.5< 146 (84.9) 53 (100.0)

Ferritin (ng/ml)
<306 103 (59.9) 8 (15.1) <0.001*

306< 69 (40.1) 45 (84.9)

WBC: White blood cell, NEU: Neutrophil, BASO: Basophil, EOS: Eosinophil, LYM: Lymphocyte, CRE: Creatinine, ALT: Alanine aminotransferase, AST: Aspartate 
aminotransferase, POTAS: Potassium, LDH: Lactate dehydrogenase, TROP: Troponin, *p < 0.05
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LCT Findings
Lesion localization
There were 188 (83.5%) patients with the involvement of 
both lungs, 36 (16%) with the involvement of one lung, 
195 (87.1%) with left lung involvement, and 216 (96.4%) 
with right lung involvement. In the mortality group, signif-
icant uptake was observed in the RML (p = 0.004), RLP (p = 
0.001), and LLP (p < 0.001) segments (Table 2).

Table 2: Lesion involvement areas of the patients on lung 
computed tomography

Variable Survivor
n (%) 

Non-survivor
n (%) p

RUA 45 (26.2) 28 (52.8) <0.001*

RUAN 88 (51.2) 37 (69.8) 0.017*

RUP 88 (51.2) 39 (73.6) 0.004*

RML 90 (52.3) 40 (75.5) 0.003*

RMM 59 (34.3) 31 (58.5) 0.002*

RLA 80 (46.5) 36 (67.9) 0.006*

RLL 83 (48.3) 39 (73.6) 0.001*

RLP 114 (66.3) 48 (90.6) 0.001*

RLS 99 (57.6) 41 (77.4) 0.009*

RLM 63 (36.6) 32 (60.4) 0.002*

LUL 86 (50.0) 43 (81.1) <0.001*

LUA 69 (40.1) 36 (67.9) <0.001*

LUAP 85 (49.4) 36 (67.9) 0.018*

LLA 70 (40.7) 31 (58.5) 0.023*

LLL 81 (47.1) 40 (75.5) <0.001*

LLP 102 (59.3) 48 (90.6) <0.001*

LLS 84 (48.8) 40 (75.5) 0.001*

Focal 26 (15.1) 1 (1.9) 0.010*

Diffuse, multi-lobe 127 (73.8) 49 (92.5) 0.004*

Bilateral 138 (80.2) 50 (94.3) 0.015*

Subpleural 142 (82,6) 33 (62,3) 0.002*

Peribronchial 4 (2.3) 0 (0.0) 0.339

Random 27 (15.7) 20 (37.7) 0.001*

RUA: Right upper lobe apical, RUAN: Right upper lobe anterior, RUP: right 
upper lobe posterior, RML: right middle lobe lateral, RMM: right middle 
lobe medial, RIA: right lower lobe anterior, RLL: right lower lobe lateral, 
RLP: right lower lobe posterior, RLS: right lower lobe superior, RLM: 
right lower lobe medial, LUL: left upper lobe lingula, LUA: left upper lobe 
anterior, LUAP: left upper lobe apicoposterior, LLA: left lower lobe anterior, 
LLL: left lower lobe lateral, LLP: left lower lobe posterior, LLS: left lower 
lobe superior, *p < 0.05

Lesion Involvement Score
We found a significant correlation between the percent-
age of involvement on LCT and high ferritin, increased 
CRP, increased d-dimer, and low lymphocyte levels. In the 
survivor group, 88 (51.1%) patients had a score of 2.5 and 
five (2.9%) had a score of 5 in terms of lung involvement 
areas at the time of first admission. In the mortality group, 
LCT involvement was observed in 15 (28.3%) patients with 
a score of 2, 15 (28.3%) with a score of 3, and nine (16.9%) 
with a score of 5 (Figure 1). The risk of mortality increased 
as the percentage of involvement on LCT rose above 5% 
(p < 0.001).

Figure 1: Percentages of lesion involvement areas on lung computed 
tomography for the survivor and non-survivor groups

Lesion Morphology
In our sample, 205 (91.3%) patients presented with ground 
glass opacities and dominant bilateral lower zone involve-
ment, which is considered typical COVID 19 involvement. 
These patients were diagnosed with COVID-19 in a short 
time due to LCT findings at first admission. Five (2.2%) pa-
tients had pulmonary edema due to heart failure and 20 
(8.8%) had atypical LCT findings. Sixteen (30%) patients 
had air bronchograms, 35 (66%) had a ground glass ap-
pearance, and 15 (23.3%) had a cobblestone appearance 
(Table 3). According to the statistical analysis, there was 
a significant correlation between mortality and the pres-
ence of an air bronchogram (p = 0.01) and cobblestone 
appearance (p < 0.001) on LCT (Table 3).
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Table 3: Comparation of lung computed tomography lesion morphology of the patients

Variable Survivor 
n (%)

Non-survivor 
n (%) p

Ground glass opacity 0.170

130 (75.6) 35 (66.0)

Consolidation 0.087

2 (1.2) 3 (5.7)

Mixed type 0.262

36 (20.9) 15 (28.3)

Air bronchogram 0.010*

25 (14.5) 16 (30.2)

Cobblestone appearance <0.001*

9 (5.2) 15 (28.3)

Halo sign 0.479

6 (3.5) 1 (1.9)

Reversed halo sign 0.400

7 (4.1) 1 (1.9)

Ground glass nodule 0.059

11 (6.4) 0 (0.0)

*p < 0.05

COVID-19 PSI 

We found that 64 (37.2%) of the surviving patients were 
in PSI group II at the time of first admission. In the mor-
tality group, no patient was in PSI group I at admission (p 

< 0.001) (Figure 2). Of the patients who died, three (5.7%) 
were in PSI group II (p < 0.001), four (7.5%) were in PSI 
group III (p = 0.046), 21 (39.6%) were in PSI group IV (p < 
0.001), and 25 (47.1%) were in PSI group V (p < 0.001).

Figure 2: PSI (Pneumonia severity index) of the surviving and non-surviving patients

In this study, the relationships between parameters that 
were statistically significantly correlated with mortali-
ty were also examined in the logistic regression analysis 

by creating a multivariate model. The data are presented 
in Table IV (Hosmer Lemeshow Test p=0.287; Nagelkere 
R2=0.570).
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Table 4: Results of univariate and multivariate analyses with the logistic regression

Univariate Multivariate

Variable Non-survivor
n (%) Odds p Odds p

Gender 
Female 16 (16.8) 1
Male 37 (28.5) 1.964 (1.017-3.796) 0.045*

Age
<60 years 5 (6.6) 1 1
≥60 years 48 (37.8) 8.628 (3.254-22.879) <0.001* 3.532 (1.130-11.037) 0.030*

PSI group V 25 (78.1) 21.046 (8.313-53.284) <0.001* 8.393 (2.869-24.551) <0.001*

EOS (x10^3/µL)
<0.02 43 (33.3) 4300(2.031-9.105) 3.162 (1.141-8.759)
≥0.02 10 (10.4) 1 <0.001* 1 0.027*

LYM (ml)
<800 37 (54.4) 10.518(5.204-21.258) 4.049 (1.706-9.611)
≥800 16 (10.2) 1 <0.001* 1 0.002*

Lactate (mmol/L)
0,5-1.6 16 (11.8) 1 1
>1.6 37 (41.6) 5.337 (2.729-10.436) <0.001* 3.196 (1.315-7.765) 0.010*

Ferritin (ng/ml)
<306 8 (7.2) 1 1
≥306 45 (39.5) 8.397 (3.730-18.903) <0.001* 4.327 (1.461-12.816) 0.008*

COPD 14 (38.9) 2.448 (1.148-5.218) 0.020*

CAD 19 (35.8) 2.268 (1.155-4.456) 0.017*

Bilateral involvement 
on LCT 50 (26.6) 4.106 (1.207-13.964) 0.024*

Subpleural 
involvement on LCT 33 (18.9) 0.349 (0.176-0.689) 0.002*

Involvement 
percentage

<5% (Score 1) 6 (11.5) 1
5-25% (Score 2) 15 (14.6) 1.307 (0.475-3.594) 0.604
26-49% (Score 3) 15 (36.6) 4.423 (1.53-12.791) 0.006*

50-75% (Score 4) 8 (53.3) 8.762 (2.331-32.928) 0.001*

>75% (Score 5) 9 (64.3) 13.800 (1.233-5. 243) <0.001*

WBC (x10^3/µL)
<10,000 28 (15.7) 1 <0.001*

≥10,000 25 (53.2) 6.088 (3.021-12.268)
NEU (x10^3/µL)

<7000 15 (10.1) 1
≥7000 38 (50.0) 8.933 (4.446-17.950) <0.001*

BASO (x10^3/µL)
0-0.01 6 (9.5) 1
>0.01 47 (29.0) 3.883 (1.567-9.617) 0.003*

CRE (mg/dL)
<1.17 29 (16.6) 1
≥1.17 24 (48.0) 4.647 (2.347-9.201) <0.001*

Urea (mg/dL)
<43 12 (8.7) 1
≥43 41 (47.1) 9.359 (4.526-19.352) <0.001*

AST (U/L)
0-50 33 (17.6) 1
>50 20 (52.6) 5.185 (2.475-10.862) <0.001*

POTAS (mEq/L) 
<5.1 40 (19.6) 1
≥5.1 13 (61.9) 6.662 (2.587-17.161) <0.001*

TROP (ng/ml)
0-19.8 23 (13.3) 1
>19.8 30 (57.7) 8.893 (4.400-17.976) <0.001*

PT (sec)
<16 44 (21.2) 1
≥16 9 (52.9) 4.193 (1.529-11.499) 0.005*

INR
<1.24 46 (21.7) 1
≥1.24 7 (53.8) 4.210 (1.349-13.141) 0.013*

COPD: Chronic obstructive pulmonary disease, CAD: Coronary artery disease, PSI: Pneumonia severity index , WBC: White blood cell, NEU: Neutrophil, BASO: 
Basophil, EOS: Eosinophil, LYM: Lymphocyte, CRE: Creatinine, AST: Aspartate aminotransferase, POTAS: Potassium, TROP: Troponin, PT: Prothrombin time, INR: 
International normalized ratio, LCT: Lung computed tomography, *p < 0.05, Hosmer Lemeshow Test p=0.287; Nagelkere R2=0.570
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Discussion

In our study, we found that severe COVID-19 was more 
common in patients aged 60-90 years and those with co-
morbidities, such as COPD, DM, HT, and CAD. When the 
moderate-risk patient group was compared with the se-
vere cases, the symptoms of headache, sore throat, and 
dyspnea were more common in the latter. In both the 
survivor and mortality groups, we found a higher rate 
of severe disease among the male patients. In contrast, 
some studies reported that gender was not a risk factor 
for COVID-19 (5, 10).

Concerning the laboratory findings, we found that in-
creased leukocyte-neutrophil count, lactate, LDH, tro-
ponin, and ferritin levels, decreased lymphocyte-baso-
phil-eosinophil count were associated with mortality of 
COVID-19. Unlike the results of previous studies, our study 
showed that severe illness or an intensive care require-
ment due to SARS-CoV-2 pneumonia was associated with 
leukocytosis rather than leukopenia (11, 12). In a study 
by Li et al., (13) a correlation was found between severe 
COVID-19 and high alanine aminotransferase, aspartate 
aminotransferase, and creatinine levels. However, we did 
not observed such a relationship in our study. Qin et al. 
(14) suggested that lymphocyte count should be moni-
tored in terms of a possible decrease in the early screen-
ing of severe COVID-19 and diagnosis and treatment of 
the disease. A decrease in basophil count was present 
in almost all of our patients that died. A decrease in ba-
sophil count can also assist in the early diagnosis of the 
disease. The significant decrease in the eosinophil level 
in the early period is also remarkable. Our multivariate 
logistic regression analysis revealed that low eosinophil 
and lymphocyte counts and increased lactate and ferri-
tin levels were the most significant parameters affecting 
mortality. Fibrinogen is frequently elevated in patients 
with sepsis but may also be low in severe cases of dissem-
inated intravascular coagulation (DIC). Decreased fibrin-
ogen is also an important criterion for the diagnosis of 
overt DIC (15). Although the degree of elevation has not 
been shown to be consistently associated with mortality, 
it has been found to be strongly associated with the in-
terleukin (IL)-6 level (16). In some studies, the progressive 
decrease in the fibrinogen level has been strongly associ-
ated with mortality, but this tends to occur very late in the 
disease course (17). In our study, increased fibrinogen was 
observed in 40 (75%) of the patients that died and 112 
(65.1%) of the survivors. Since, the increase in fibrinogen 
was increased in both survivor and mortality groups, we 

did not find a significant relationship between this protein 
and mortality.

LCT findings constitute another groups of prognostic fac-
tors that directly reflect the extent of pneumonia. Diffuse 
pneumonia is also a previously known prognostic factor 
in Middle East respiratory syndrome and SARS pneu-
monia (17). According to a recent study, less than <73% 
inflated lungs was an indicator of intensive care require-
ment and death (18). Therefore, measuring the pneumo-
nia burden using the LCT score and the number of lobes or 
segments will help classify patients according to severity 
(18). Previous studies reported that 56% of LCT scans were 
normal in the early phase (0-2 days after symptom onset) 
while abnormal LCT findings became more frequent six 
to 11 days after symptom onset (19, 20). In the current 
study, we examined the LCT images taken at admission in 
the early stage of the disease and found a significant pos-
itive correlation between the percentage of involvement 
on LCT and mortality. We found that LCT involvement of 
5-49% at the time of admission was a significant indicator 
of mortality, and the number of deaths increased as the 
percentage of involvement increased. Although, an LCT 
score of 2 and above does not necessarily indicate diffuse 
pneumonia, it should not be overlooked, and these pa-
tients should be carefully followed up to monitor the pro-
gression of severe pneumonia.

In our study, we detected ground glass opacity appear-
ance, bilateral, subpleural, and involvement of more than 
two lobes on LCT very common. In severe cases, air bron-
chogram and cobblestone appearance were more com-
mon than in non-severe cases. The LCT scores of the whole 
lung and each lobe were significantly higher in the severe 
group than in the non-severe group. Among the non-sur-
vivors, the involvement of the RML, RLP, RLS, LUL, LLL, LLP, 
and LLS segments was more frequently seen compared 
to the remaining patients. In a study by Chon Y et al., (21) 
although consolidation opacity was frequently observed 
in patients in the severe group, it was not found to be an 
indicator of poor prognosis. In our study, although consol-
idation was detected in a small number of patients in the 
whole study group, air bronchograms were significantly 
more common in the mortality group. Five (2.2%) patients 
had pulmonary edema due to heart failure and 20 (8.8%) 
had atypical LCT findings. These patients could not be 
diagnosed with COVID-19 for a long time, which caused 
delayed treatment and prolonged their length of hospi-
tal stay. Although the appearance of pulmonary edema is 
rare, it should be kept in mind in patients with COVID-19.
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PSI is a well-known scoring system to assess the severi-
ty of community-acquired pneumonia and has also been 
validated in the practice of viral pneumonia (22). To de-
termine whether PSI can be used to assess COVID-19 dis-
ease severity, we calculated this score for each patient. In 
our mortality group, 21 of the patients were in PSI group 
IV and 25 were in PSI group V, and we found a significant 
relationship between an increase in the PSI score and the 
number of deaths. In addition, there was a significant cor-
relation between the PSI score and increased ferritin, in-
creased d-dimer, decreased lymphocytes, and increased 
CRP levels, which are known as mortality indicators. The 
multivariate logistic regression analysis showed that be-
ing in PSI group V was one of the most significant factors 
affecting mortality.

 This was a multifaceted study involving the combination 
of clinical, laboratory, and radiological evaluations. As a 
limitation, the relatively small sample size of the severe 
group can be considered. 

Conclusion

This review summarizes the potential risk factors for 
COVID-19 infection, severity, and mortality in adults. In 
this single-center retrospective study, we determined the 
most significant factors for mortality as advanced age, low 
eosinophil and lymphocyte counts, increased lactate and 
ferritin levels, and PSI group V.  In this review, we highlight 
the clinical evidence supporting for the risk factors for the 
severity and mortality of COVID-19. Identifying potential 
risk factors for COVID-19 severity and mortality may im-
prove the management of COVID-19 patients.
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