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Abstract

Background/Aim: It is challenging to discriminate between COVID-19 and community-acquired
pneumonia due to similar clinical features, albeit of great importance. This study aimed to compare the
clinical and laboratory characteristics between patients hospitalized due to COVID-19 pneumonia and
those with community-acquired pneumonia (CAP).

Methods: This retrospective cohort study included cases who were hospitalized with the diagnosis of
COVID-19 between April and December 2020 and those hospitalized with the diagnosis of CAP during
the same months in 2019. Statistical differences were investigated by comparing the clinical and laboratory
characteristics of the two groups.

Results: The study included 882 cases, comprising 755 with COVID-19 and 127 with CAP. In the
COVID-19 pneumonia group, the mean age was lower, there were more women, the hospitalization period
was longer, and the rates of hypertension and diabetes mellitus were higher compared to the CAP group
(P<0.05). The white blood cell (WBC), urea, creatinine, albumin and platelet values were higher in the
CAP group (P<0.05). The patients who died due to COVID-19 pneumonia had higher mean age, length of
hospital stay, C-reactive protein, WBC, urea and creatinine values and lower albumin and platelet levels
(P<0.05). The rates of hypertension, stroke history, coronary artery disease, congestive heart failure,
diabetes mellitus and chronic kidney disease were higher among the patients that died in the COVID-19
group (P<0.001 for all).

Conclusion: COVID-19 and community-acquired pneumonia differed from each other in terms of many
clinical and laboratory characteristics.
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Introduction

COVID-19 disease, which quickly spread worldwide,
affects many parts of the body, especially the respiratory system,
and can result in death [1]. According to the data of the World
Health Organization published in April 2021, more than 130
million people have been infected with the disease, and globally,
nearly 3 million people died. In the USA, where the highest
number of cases is seen, over 30 million people were affected by
the disease to date. In Turkey, the virus has been reported in 4
million cases, of which 34,000 have resulted in mortality. The
COVID-19 pandemic remains a serious problem threatening the
human health worldwide [2]. The COVID-19 disease causes
pneumonia by affecting the respiratory system. Although
COVID-19 pneumonia and community-acquired pneumonia
(CAP) have some clinical similarities, their causative agents and
treatments differ. Severe respiratory failure and clinical
conditions related to infection are observed in both diseases [3].
SARS-CoV-2, the agent of COVID-19 pneumonia, is highly
contagious; therefore, patients with this disease are treated in
isolation. In addition, admitting patients with CAP to the isolated
area reserved for COVID-19 cases should be totally avoided due
to the risk of super-infection. Thus, it is very important to
differentiate between COVID-19 pneumonia and CAP for the
effective treatment and management of these diseases [4, 5].

The diagnosis of COVID-19 disease is confirmed using
the reverse-transcription polymerase chain reaction (RT-PCR)
test. However, RT-PCR alone is not sufficient to diagnose
COVID-19 pneumonia [6, 7], as additional laboratory tests are
valuable in PCR-negative patients and those that cannot undergo
radiological imaging. In patients with COVID-19, there may be
an increase in C-reactive protein (CRP) and an increase or
decrease in white blood cell (WBC) count. It has been suggested
that changes in laboratory values are associated with the severity
of the disease which can be accompanied by bacterial infections
[8, 9].

The number of studies comparing the characteristics of
CAP and COVID-19 pneumonia is limited. Our aim in this study
was to compare the clinical and laboratory characteristics of
patients diagnosed with COVID-19 pneumonia and those with
CAP to determine the differences between the two groups.

Materials and methods

Study design and population

The study was conducted retrospectively by screening
patient files in a tertiary hospital and initiated after obtaining
approval from the clinical research Ethics Committee of the
Adiyaman University (no: 2021/03-7 date: 16/03/2021). No
informed consent forms were obtained due to its retrospective
nature.

The study started in April 2020 considering that the first
case of COVID-19 pneumonia in Turkey was reported in March
2020 [2]. The study included patients that presented to the
emergency department and were hospitalized with the diagnosis
of COVID-19 pneumonia over a nine-month period from April
to December 2020. Then, patients that were hospitalized due to
CAP over the same period in 2019 were identified. Age, gender,
length of hospital stay, clinical outcome (mortality and
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recovery), comorbidities [chronic obstructive pulmonary disease
(COPD), hypertension, stroke history, coronary artery disease
(CAD), congestive heart failure (CHF), diabetes mellitus (DM),
chronic kidney disease (CKD), and malignancy history,
laboratory data, including WBC, CRP, platelet, albumin, urea
and creatinine values were obtained from the hospital archive
and recorded in a form prepared by the researchers. The patients
were evaluated in two groups, as those with COVID-19
pneumonia and CAP. The differences were investigated by
statistically comparing the characteristics of the patients. In
addition, the patients in the COVID-19 pneumonia group were
further divided into two subgroups as those that died (mortality)
and those that recovered (recovery). The clinical and laboratory
characteristics of these patients, which had been recorded
previously, were examined to explore factors affecting mortality.

Outpatients were not included in the study. COVID-19
pneumonia group included patients whose diagnoses were
confirmed by a PCR test only. The scientific committee suggests
hospitalization for patients with COVID-19 based on the
presence of one or more of the following criteria: Fingertip
oxygen saturation <92%, CRP >10 mg/dL, D-dimer >1,000
ng/ml, and bilateral diffuse involvement (>50%) in radiological
imaging. These are the basic hospitalization criteria included in
the COVID-19 guidelines, which are constantly updated with
additions and omissions when necessary [10]. Our study
included patients hospitalized based on any one or more of these
criteria. The CAP group included all patients hospitalized with a
diagnosis of CAP between April to December 2019, and
microbiological agents were not investigated.

To avoid selection bias, the patients were recruited
consecutively. Additionally, the diagnoses of all patients were
already standardized and definitively determined by quantitative
criteria. All patients with specified diagnoses (ICD-10 codes:
U07.3, J15, J17.0, J18.0, J18.1, J18.8, J18.9) within the specified
period were included in the study. The data collection and
analysis were performed by different persons.

Statistical analysis

SPSS software program was used for data analysis
(Version 17). Kolmogorov-Smirnov test was used to assess the
suitability of continuous data to normal distribution. Student’s t-
test was used to assess normally distributed data, while the
Mann-Whitney U test was used for non-normally distributed
data. Qualitative data were compared by the Chi-square test.
Normally distributed numerical data were shown as mean
(standard deviation), and non-normally distributed data were
presented as median (min-max). Categorical variables were
expressed as numbers and percentages. P<0.05 was considered
statistically significant.

Results

A total of 882 cases comprising 755 with COVID-19
pneumonia and 127 with CAP were included in the study over a
nine-month period. The mean age of all patients was 68.8 (15.9)
years, 64.5% were over 65 years. While 26.6% of all patients
died at the hospital, the rest were discharged with recovery.
Hypertension, chronic arterial disease, DM, and COPD were the
most common comorbidities (Table 1).
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The mortality rate was 12.6% in the CAP group and
29% in the COVID-19 pneumonia group (P<0.001). The median
age was 72 years in the COVID-19 group and 75 years in the
CAP group (P=0.04). The ratio of females was higher (P=0.07)
and the length of hospital stay was longer (P<0.001) in the
COVID-19 group. The CRP level did not significantly differ
between the two groups (P=0.113) while WBC, urea, creatining,
and platelet levels were significantly higher in the CAP group
(P<0.001). The median albumin value was 3.2 in patients with
COVID-19 pneumonia and 3.3 in those with CAP, indicating a
statistically significant difference (P=0.049) (Table 1).

While the rate of COPD history was 52% among the
patients in the CAP group, it was significantly lower (25%) in
the COVID-19 pneumonia group (P<0.001). Stroke history was
higher in the patients with CAP (P<0.001). Hypertension was
present in 374 patients in the COVID-19 pneumonia group and
48 patients in the CAP group (P=0.014). Similarly, the rate of
DM history was significantly higher among patients with
COVID-19 (P=0.06). There was no significant difference
between the two groups in terms of the rates of CAD, CHF,
CKD, and malignancy history (Table 1).

Table 1: Comparison of the baseline characteristics, laboratory findings and comorbidities of
the patients

Variables All COVID-19 CAP P-value
n=882 n=755 n=127
Age 68.8 (16) 68.4 (15.5) 71.2 (18) 0.04
Female gender 396 (44.9%) 353 (46.8%) 43 (33.9%)  0.07
Died 235 (26.6%) 219 (29%) 16 (12.6%)  <0.001
Length of hospital stay | 8 (1-68) 8 (1-68) 6 (1-38) <0.001
Laboratory findings
CRP (mg/dL) 8.1(0.1-44.7) 7.9(0.2-28.4) 9.2 (0.1-44.7) 0.113
WBC(x10°%/L) 8.4 (1.5-49) 8(2.7-23.7) 12.6(1.5-49) <0.001
Albumin (g/dL) 32(1.2-49) 3.2(1.2-44) 33(L7-49) 0.049
Urea (mg/dL) 39(11-280) 38(13-128) 51 (11-280) <0.001
Creatinine (mg/dL) 0.9(0.4-8.7) 09(05-8.7) 1.1(0.4-3.8) <0.001
Platelet (x10%/L) 202 (2-697) 196 (2-697) 246 (48-635) <0.001
Comorbidities
Chronic obstructive 255 (28.9%) 189 (25%) 66 (52%) <0.001
pulmonary disease
Hypertension 422 (47.8%) 374 (49.5%) 48 (37.8%)  0.014
Stroke history 121 (13.7%) 89 (11.8%) 32 (25.2%)  <0.001
Malignancy history 73 (8.3%) 60 (7.9%) 13 (10.2%)  0.386
Coronary artery disease | 293 (33.2%) 254 (33.6%) 39 (30.7%) 0.516
Congestive heart failure | 91 (10.3%) 72 (9.5%) 19 (15%) 0.063
Diabetes mellitus 281 (31.9%) 254 (33.6%) 27 (21.3%)  0.006
Chronic kidney disease | 83 (9.4%) 71 (9.4%) 12 (9.4%) 0.987

CAP: community-acquired pneumonia, CRP: C-reactive protein, WBC: while blood cell

Among patients with COVID-19 pneumonia, age,
length of hospital stays, and CRP, WBC, urea and creatinine
levels were higher while the albumin and platelet levels were
lower in the mortality subgroup (P<0.05). In addition, the
mortality subgroup of COVID-19 pneumonia had higher rates of
hypertension, stroke history, CAD, CHF, DM and CRF
compared to the recovery subgroup (P<0.001) (Table 2).
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Table 2: Characteristics of the patients with COVID-19 pneumonia according to patient
outcome

Variables Died Recovery P-value
(n=219) (n=536)

Age 76 (40-92) 66 (23-104) <0.001
Female gender 96 (43.8%) 257 (47.9%) 0.304
Length of hospital stay 10 (1-45) 8 (1-68) 0.002
Laboratory findings

CRP (mg/dL) 9.5(0.6-28.4) 7.5(0.2-23.5)  <0.001
WBC(x10%/L) 8.4(2.9-22.1)  7.6(2.7-23.7)  0.003
Albumin (g/dL) 3 (1.2-4.4) 3.3(14-44)  <0.001
Urea (mg/dL) 48 (19-125) 35 (13-128) <0.001
Creatinine (mg/dL) 1.1 (0.5-8.7) 0.85(0.5-7.4)  <0.001
Platelet (x10%L) 186 (35-697)  201(2-688) 0.007

Comorbidities

Chronic obstructive pulmonary disease | 63 (28.8%) 126 (23.5%) 0.13

Hypertension 156 (71.2%) 218(40.7%) <0.001
Stroke history 57 (26%) 32(6%) <0.001
Malignancy history 21 (9.6%) 39 (7.3%) 0.286

Coronary artery disease 114 (52.1%) 140(26.1%) <0.001
Congestive heart failure 51 (23.3%) 21(3.9%) <0.001
Diabetes mellitus 99 (45.2%) 155(28.9%) <0.001
Chronic kidney disease 42 (19.2%) 29 (5.4%) <0.001

CRP: C-reactive protein, WBC: white blood cell

Discussion

The COVID-19 disease, which continues to spread
unabated across the world, has highly infectious properties that
can affect all parts of the body, especially the respiratory system
[11]. There are not many studies in the literature on the
differentiation of COVID-19 pneumonia and CAP [12, 13]. In
the current study, in which we compared the clinical
characteristics of COVID-19 pneumonia and CAP, we
determined the mortality rate as 29% in the former, which was
lower compared to the latter. Richardson et al. [14] reported that
the mortality rate of patients hospitalized due to COVID-19 was
21%. In another study, Ciceri et al. [15] determined the mortality
rate as 34% in COVID-19 pneumonia. In patients with CAP, the
mortality rate is lower [16]. In contrast, there is also research
showing no statistically significant difference in mortality rates
between COVID-19 pneumonia and CAP [17]. Our results
clearly revealed that COVID-19 pneumonia was more mortal,
but we consider that the reason for the high mortality rates in
both groups is that all patients had the severe form of pneumonia
that required hospitalization.

There are not many studies comparing laboratory tests
between CAP and COVID-19 pneumonia. Han et al. [18] found
normal WBC values in 97% of the patients with COVID-19
pneumonia and high CRP levels in 99%. Zhou et al. [19] found
no significant difference in albumin, urea, creatinine, and platelet
counts between the two groups, while the patients with CAP
were shown to have higher WBC and CRP counts. Tian et al.
[17] reported that the patients with COVID-19 had lower WBC
and CRP values compared to those with CAP. Similarly, Lin et
al. [20] found that the WBC and CRP values were lower in the
COVID-19 group compared to the CAP cases. This is in
agreement with our finding indicating a higher increase in the
number of WBC among the patients with CAP. However, in our
study, no difference was observed in the CRP levels between the
groups. In addition, unlike the study conducted by Zhou et al.,
we determined that the urea and creatinine levels and platelet
counts were higher in the CAP group and the albumin level was
lower in the COVID-19 pneumonia group. The high levels of
urea and creatinine in CAP may be due to the use of CURB-65
criteria, which is based on urea and creatinine levels to determine
hospitalization indication in this disease.
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In a study conducted by Du et al. [21], a history of
cerebrovascular disease and that of cardiovascular disease were
emphasized as predictors of mortality and hospitalization in
COVID-19 pneumonia. Zhou et al. [19] determined that the
diseases accompanying COVID-19 pneumonia were mostly
hypertension, CAD and DM in hospitalized patients while the
rates of COPD and malignancy were higher in CAP. In contrast,
they did not detect any difference between COVID-19 and CAP
in terms of concomitant chronic diseases. Similarly, Lin et al.
[20] found no difference in the comorbidities of the two types of
pneumonia. In our study, while hypertension and DM were more
common in the COVID-19 group, stroke history and COPD were
more frequent among those with CAP.

In studies examining the relationship between COVID-
19 pneumonia and mortality, the mortality rate is higher in
COVID-19 pneumonia cases with comorbidities [22-24]. The
rates of a history of HT, DM, CAD and CRF were significantly
higher in the group that did not survive among the patients with
COVID-19. In the same study, the WBC, urea and creatinine
values were higher, and the albumin and platelet levels were
lower in the mortality group [25]. Similarly, in our study, we
observed that the rates of HT, stroke history, CAD, CHF, CRF
and DM were higher in the mortality subgroup of COVID-19
pneumonia. In addition, age, length of hospital stays, and the
WBC, CRP, urea and creatinine values were higher in the
mortality subgroup compared to the recovery subgroup.

Limitations

The main limitation of this study concerns its
retrospective and single-center design. In addition, all cases
hospitalized with a diagnosis of pneumonia in 2019 were
considered to be community-acquired without investigating of
the possibility of a viral origin. All patients within the specified
period were included in the study retrospectively. Therefore, an
equality between the genders could not be ensured.

Conclusion

COVID-19 pneumonia has higher rates of mortality,
female gender, hypertension and DM, and longer hospitalization
period than CAP. Many laboratory values and the presence of
comorbidities affected mortality among the patients with
COVID-19 pneumonia. These results reveal that the mortality
rate is high in patients with COVID-19 pneumonia, especially
among those with more comorbidities; therefore, a detailed
evaluation and close follow-up is required in this patient group.
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