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Abstract

Background/Aim: COVID-19 is a serious disease, primarily affecting the respiratory system. The disease
spreads from person to person and has become a global health problem of great concern worldwide. The
aim of this study was to compare the clinical and laboratory characteristics and the mortality rates of
suspected and confirmed COVID-19 cases admitted to the intensive care unit with severe pneumonia.
Methods: A retrospective case-control study examination was made of 397 patients diagnosed with
suspected or confirmed COVID-19 who were followed up in the intensive care unit (ICU) of
Afyonkarahisar Health Sciences University Medical Faculty Hospital between 20 March 2020 and 31
December 2020. The cases were compared in respect of demographic, clinical and laboratory
characteristics, prognosis, and mortality rates.

Results: 397 patients comprised of 37 (9.3%) with suspected COVID-19 and 360 (90.7%) confirmed
COVID-19. No difference was determined between the suspected and confirmed cases in respect of age,
gender, and comorbidities (P < 0.05). Malignancy was determined in 14 (37.8%) and in 33 (9.2%) of the
suspected and confirmed COVID-19 cases, respectively. PaO2 and PaO2/FiO: values of the confirmed
COVID-19 patients were found to be significantly lower than those of suspected COVID-19 cases (P =
0.027 and P = 0.018, respectively). No statistically significant difference was determined between the
mortality rates of suspected and confirmed COVID-19 patients (59.5% and 56.1%, respectively, P =
0.731).

Conclusion: When the blood analyses of 397 patients who were hospitalized in ICU with an initial
diagnosis of severe COVID-19 pneumonia, regardless of COVID-19 RT-PCR test results, were compared,
the LDH and CK values were determined to be significantly high, whereas PaO2 and PaO2/FiO2 values
were significantly low. Since the sensitivity of RT-PCR test is low especially in cancer patients, it leads to
false negative tests in a significant proportion of patients in acute phase of the disease. Therefore, the
majority of patients with COVID-19 are not detected by this test, and clinical symptoms, as well as CT
scans, are important to identify patients with COVID-19. Since COVID-19 infection has similar initial
symptoms to other pneumonias, it is recommended to study other respiratory viral agents in patients with a
negative RT-PCR test.
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. Statistical analysis
Introduction Data obtained in the study were analyzed statistically
The novel severe acute respiratory syndrome using SPSS vn. 26.0 software (|B|\/| Corpn, Armonk, NY, USA).

coronavirus 2 (SARS-CoV-2) causing the coronavirus disease
2019 (COVID-19) first emerged in Wuhan, China, in December
2019, and the disease was defined as an infectious disease
affecting the human respiratory system [1]. From January 2020,
the disease spread rapidly across the globe, was reported as a
severe threat to human life, and was declared a global pandemic
by the World Health Organisation in March 2020 [2].

SARS-CoV-2 infection can be asymptomatic, cause
mild upper respiratory tract infection or severe viral pneumonia
that can result in respiratory failure or death [3]. Although the
disease is basically characterised by lung inflammation, it may
also cause damage to the gastrointestinal system, the liver, and
the nervous system [4-5].

In the diagnosis of COVID-19, the reverse-transcriptase
polymerase chain reaction (RT-PCR) method is often used,
based on the amplification of the virus in nasal and
oropharyngeal smears taken from infected individuals. However,
there are views that the sensitivity of the RT-PCR test is
insufficient in the diagnosis of COVID-19 as some infected
patients can have at least one false-negative result [6].

As the PCR test does not provide sufficiently rapid
results and sensitivity falls to 50%-70% especially in samples
with a low viral load, non-contrast computed tomography (CT)
of the lungs is frequently used at the diagnosis stage. In a study
in China, CT examination was found to be 88% diagnostic and
was positive in 97% of PCR-positive patients [7]. Therefore,
clinical, laboratory, and thorax CT findings of the patient should
be evaluated together for the diagnosis of the disease [8, 9].

The aim of this study was to compare the clinical and
laboratory characteristics and the mortality rates of suspected
COVID-19 cases and confirmed RT-PCR COVID-19 cases who
were treated in the Intensive Care Unit because of severe
pneumonia.

Materials and methods

This retrospective study was conducted in the COVID-
19 Intensive Care Unit of Afyonkarahisar Health Sciences
University Medical Faculty Hospital between 20 March 2020
and 31 December 2020. The study was conducted following the
Declaration of Helsinki, and patients gave their written consent.

Two groups of patients were included in the study. The
first group included patients defined as suspected COVID-19
cases according to the COVID-19 diagnosis, treatment, and
follow-up guidelines of the Turkish Republic Ministry of Health,
who had severe pneumonia but SARS-CoV-2 could not be
determined with the RT-PCR test. The second group was defined
as confirmed COVID-19 cases with severe pneumonia and
SARS-CoV-2 positivity determined with the RT-PCR test in
nasopharyngeal or respiratory samples [10].

All patients were evaluated in respect of demographic
data, comorbidities, clinical and laboratory findings, prognosis,
and mortality rates. The data were retrieved from the hospital’s
electronic patient records system. At the end of the study, the
evaluated data were compared between the suspected and
confirmed COVID-19 patient groups.

The patients were separated into two groups as suspected and
confirmed COVID-19 cases (according to the RT-PCR test result
as positive and negative). In the comparison of categorical
variables between the groups, Chi-square test was used.
Conformity of continuous variables to normal distribution was
assessed visually with histograms and with the analytical method
of the Kolmogorov-Smirnov test and the Shapiro-Wilk test.
Continuous variables showing normal distribution were stated as
mean (standard deviation) values, and those not showing normal
distribution, as median and interquartile range values. In the
comparison of continuous variables between the groups, the
Independent Samples t-test and the Mann Whitney U-test were
used as appropriate to the parametric assumptions. A two-tailed
P-value of < 0.05 was accepted as statistically significant.

Results

Evaluation was made of a total of 397 patients 37
(9.3%) comprised of COVID-19 cases and 360 (90.7%)
confirmed cases. No difference was determined between the
suspected and confirmed cases in respect of age, gender and
comorbidities (hypertension, diabetes, heart failure, coronary
artery disease, asthma, COPD, chronic liver disease, chronic
renal failure) (P < 0.05). Malignancy was determined in 14
(37.8%) suspected and in 33 (9.2%) confirmed COVID-19 cases.
The frequency of malignancy was determined to be statistically
significantly higher in suspected cases (P < 0.001). The
comparison of the comorbidities between groups is shown in
Table 1.

Table 1: Comparison of the groups according to gender and comorbidities

Possible Definitive P-value

COVID-19 COoVID-19
Female sex (n-%) 11-29.7 114-31.7 0.809*
Median age (interval) 69 (31-92) 68 (27-95)  0.639**
Hypertension (n-%) 17-45.9 168-46.7 0.933*
Diyabetes mellitus (n-%) 9-24.3 118-32.8 0.357*
Congestive heart failure (n-%) 11-29.7 94-26.1 0.696*
Coronary artery disease (n-%) 5-13.5 94-26.1 0.111*
Asthma- Chronic obstructive lung disease (n-%) | 10-27 69-19.2 0.279
Liver disease (n-%) 0 7-1.9 0.392*
Cerebrovascular disease (n-%) 0 15-4.2 0.379*
Chronic kidney failure (n-%) 2-54 30-8.3 0.755*
Malignancy (n-%) 14-37.8 33-9.2 <0.001*

Fisher’sexact test, ** Mann-Whitney U test

In comparison of two groups mentioned, in respect of
initial symptoms and physical examination findings, PaO, and
PaO,/FiO; values of the suspected COVID-19 patients were
found to be significantly higher than values of confirmed
COVID-19 cases (P = 0.027 and P = 0.018, respectively). No
significant difference was determined between the groups in
respect of the other findings evaluated. The initial symptoms and
physical examination findings of the suspected and confirmed
COVID-19 patients are shown in Table 2.

In the comparison of the laboratory values of the
patients, D-dimer, procalcitonin and troponin levels were
determined to be statistically significantly higher in suspected
COVID-19 cases (P < 0.05). In the same group, LDH, creatinine
kinase, potassium, magnesium, albumin, and fibrinogen levels
were found to be significantly lower (P < 0.05). The comparison
of the laboratory values of the groups is shown in Table 3.
Bacterial growth was determined in the blood and tracheal
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aspirate cultures of 10 (27%) suspected COVID-19 cases,
divided in 6 tracheal aspirate and 4 blood cultures.

Table 1: Comparison of the groups according to clinical symptoms and physical examination
findings

JOSAM

Possible Definitive P-value
COoVID-19 COoVID-19

Fever (n-%) 6-16.2 34-9.4 0.244*
Shortness of breath (n-%) 37-100 358-99.4 1*
Dry cough (n-%) 27-73 213-59.2 0.114*
Fatigue (n-%) 6-16.2 83-23.1 0.412*
Myalgia (n-%) 1-2.7 26-7.2 0.494*
Headache (n-%) 1-2.7 19-5.3 1*
Systolic pressure(mmHg) 130 (90-145) 130 (110-210)  0.881
Diastolic pressure (mmHg) | 78 (50-89) 74.5 (90-157) 0.086
Heart rate (/min) 89 (69-116) 87 (62-174) 0.397
Breath rate(/min) 26 (20-32) 26 (18-45) 0.408
SpO: (%) 87 (55-93) 87 (56-98) 0.451
PaO; (%) 64.5(50-120)  61.2 (25-120)  0.027
Pa02/FiO2 120 (80-240) 110 (58-1120)  0.018
SOFA 5(1-9) 4(1-9) 0.115
GKS 13 (3-15) 12 (3-15) 0.958
SOFA: Sequential Organ Failure Assessment, GKS: Glasgow coma scale
Table 3: Comparisons of the laboratory values of the patients

Suspected Confirmed P-value

CoVID-19 COVID-19
WBC (10%uL) 10140 (1400- 9005 (1290- 0.430*

24550) 12980)
Lymphocyte (10%/uL) 570 (90-1670) 690 (74-1310) 0.116*
Hemoglobin (g/dL) 11.6 (6.6-19.6) 12.75 (6.4-16.2)  0.008*
Platelet (10%/uL) 223 (6-611) 209 (16-883) 0.702*
C-reactive protein, (mg/dL) 13.78 (10.7) 13.16 (8.9) 0.877**
Procalcitonin (ng/mL) 3,15 (7.5) 2.33(11.9) 0.026**
Lactate (mg/dL) 16 (7-45) 18 (6-120) 0.370*
d-Dimer (pug/mL) 6.59 (14.7) 3.61(9.3) <0.001**
Ferritin (ng/mL) 453 (6-9600) 733 (28-4021) 0.093*
Lactate dehydrogenase (LDH) (U/L) 326 (65-1430) 470 (17-1910) <0.001*
Creatinine kinase (CK) (1U/L) 68 (32-757) 106.5 (12-9345)  0.001*
Aspartate aminotransferase (AST) 32 (11-945) 43 (11-707) 0.054*
(U/L)
Alanine aminotransferase (ALT) (U/L) | 24 (3-489) 25 (6-321) 0.136*
Gamma glutamyl transpeptidase 50 (8-581) 45.5 (4-718) 0.459*
(GGT) (VL)
Alkaline phosphatase (ALP) (U/L) 86 (36-813) 71.5 (23-416) 0.031*
Creatinine (mg/dL) 1.87 (3.1) 1.39 (1.6) 0.953**
Glomerular filtration rate (eGFR) 68.16 ( 31.7) 69.44 (28.1) 0.667**
(mL/dk/1.73 m?)
Sodium (mmol/L) 137.7 (6.6) 137.2(7.1) 0.261**
Potassium (mmol/L) 4.28 (0.7) 4.51(0.7) 0.05**
Magnesium (mg/dL) 2.05 (0.36) 2.21(0.47) 0.032**
Phosphorus (mg/dL) 3.33(0.6) 3.46 (0.8) 0.107**
Albumin (g/dL) 3.01 (0.5) 3.14 (0.5) 0.035**
Fibrinogen (mg/dL) 461.2 (155.2) 523.5 (150.4) 0.018**
Sedimentasyon (mm/h) 54 (5-103) 65 (2-124) 0.097*
Troponin (ng/mL) 0.125(0.3) 0.056 (0.2) 0.001**

*Mann-Whitney U test, ** t test

When the prognoses of the two groups were evaluated,
the mortality rate was determined to be 59.5% in suspected and
56.1% in confirmed cases. The mortality rates were found to be
similar (P = 0.731). The mortality rates of two groups are shown
in Figure 1.
Figure 1: Mortality rates of the suspected and confirmed COVID-19 patient groups
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Discussion

Although PCR tests are mostly accurate for the
diagnosis of SARS-CoV-2 infection, they are suboptimal for
upper respiratory tract samples [11]. Previous studies have
reported that COVID-19 basically involves the lower respiratory
tract and rates of nucleic acid determination with nasopharyngeal
smear are low (30%-50%) [12]. Lei et al. [13] stated that infected
patients can be overlooked when only nucleic acid tests are used.
In some studies that have evaluated antibody response in
COVID-19 patients using serological tests, it is stated to be
useful for the diagnosis of patients with negative RT-PCR results
[14, 15]. Serological tests have been developed using spike (S)
and nucleocapsid (N) high antigenic structure proteins as the
target. In most people, measured antibodies develop within days
or weeks of the onset of symptoms [16], and therefore
serological tests are limited to the early stage of infection [17].

Song et al. [18] recommended thorax CT as a tool that
can be used for screening suspected COVID-19 patients. In a
study of 205 COVID-19 patients by Wang et al. [19], 1070
samples were collected and the rates of positive determination in
those samples were as follows; the highest positivity rate was in
bronchoalveolar lavage fluid samples (14/15, 93%), followed by
sputum (72/104, 72%), nasal smears (5/8, 63%), and pharyngeal
smears (126/398, 32%). According to the results from that study,
it was stated that more accurate results could be obtained with
the use of thorax CT together with RT-PCR testing.

Shah et al. [20] reported that of a total of 316 patients,
31 other respiratory tract viruses were determined in 283
COVID-19-negative patients. In the current study, 9.3% of the
cases had a negative RT-PCR test result for COVID-19. As there
were not sufficient facilities available for COVID-19 antibody
testing or for other respiratory tract viral agents in negative
patients, these were not studied as a limitation of the study.

In this study, the confirmed COVID-19 patients who
were in the Intensive Care Unit (ICU) with clinical findings of
severe COVID-19 infection and thorax CT findings consistent
with COVID-19 pneumonia, were compared with suspected
COVID-19 patients in respect of age, gender, comorbidities,
symptoms, blood tests, and mortality rates. No difference was
determined between the groups in respect of age. When
comorbidities were evaluated, only the frequency of malignancy
was found to be significantly higher in the suspected COVID-19
patients. Assad et al. [21] reported that of 302 cancer patients
who presented with suspected COVID-19, 247 (81.8%) were
SARS-CoV-2 RT-PCR negative, and 55 (18.2%) were
determined as positive. In cancer patients in particular,
serological tests have low sensitivity [22]. Therefore, in the vast
majority of cancer patients, COVID-19 cannot be determined
with serological tests, and it is important to identify COVID-19
patients with both CT scans and clinical symptoms.

The most common symptoms of COVID-19 are fever,
dry cough, shortness of breath, and listlessness [23]. The clinical
symptoms of both groups in the current study were similar, with
the most common symptoms of shortness of breath and cough.
As these symptoms can be caused by other respiratory tract
viruses, and acute respiratory tract infections are common, it is
difficult to bring this pandemic under control.
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In patients infected with COVID-19, acute phase
reactants show pathological changes with hematological,
biochemical, and coagulation tests. Of the hematological
changes, lymphopenia, leukocytosis, leukopenia, and mild
thrombocytopenia may be seen [24].

Although there was no difference between the current
study groups in the lymphocyte values, they were reduced in
both groups. This result demonstrates the similarity of COVID-
19 to many other respiratory tract infections, triggering of the
natural immune response by inflammation and the destruction of
lymphocytes after infection [25, 26].

Previous studies have reported that an excessive
immune response plays an important role in severe influenza or
the pathogenesis of SARS [27]. Elevated CRP, which is an acute
phase reactant, may be linked to an excessive immune response
[28]. In the current study, elevated CRP levels were determined
in both suspected and confirmed COVID-19 patients.

In the suspected COVID-19 cases of the current study,
the leukocyte and procalcitonin levels were higher than those of
the confirmed COVID-19 cases. The reason for this could be that
the potential for bacterial infection could be high in the suspected
COVID-19 group. There was determined to be nosocomial
bacterial infection in the suspected COVID-19 patients in the
current study. Prompt determination of bacterial infections is
very important to be able to start antibiotic treatment in time
during treatment.

Some studies have reported abnormalities of varying
degrees in the liver function tests of COVID-19 patients [29, 30].
In a study that compared the level of markers related to liver
functions in patients with and without COVID-19, it was
reported that the liver function test levels were significantly
higher in the COVID-19 patients, suggesting acute liver damage
[31]. In the current study, the liver function test markers (ALT,
AST, GGT) were observed to be significantly high in both
groups.

LDH is an enzyme that contributes to energy production
with the conversion of lactate to pyruvate, and present in almost
all cells of the body, with highest in the heart, liver, lungs,
muscles, kidneys and blood cells. LDH is a marker of acute and
chronic tissue damage, and accepted as an inflammatory marker
[32]. In a case series in literature, it was reported that LDH was
high in cases with cardiac involvement, those with a severe
clinical course, and mortal cases [33]. Shi et al. [34] reported that
an elevated LDH level was an independent risk factor for
exacerbation in mild COVID-19 patients. Poggiali et al. [35]
reported that LDH could be a precursor marker in the evaluation
of respiratory function (PaO; / FiO,) and respiratory failure in
COVID-19 patients.

Consistent with findings in literature, LDH and CK
values of the confirmed COVID-19 patients in ICU were found
to be statistically significantly high. Furthermore, the PaO, value
and PaO; / FiO. ratio were found to be statistically significantly
lower than those of suspected COVID-19 patients. In a study by
Zheng et al. [36], the viral load of patients with severe COVID-
19 was significantly higher than patients with mild COVID-19,
and it was reported that high viral load could be a risk factor for
severe disease.

JOSAM
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In a study by Ke et al. [37] that compared patients who
were PCR(+) and had clinical symptoms with patients who were
diagnosed from clinical symptoms despite a negative PCR test,
the BUN and D-dimer levels were reported to be significantly
higher in the clinically diagnosed group than in the PCR(+)
group, and the hemoglobin level was lower. In the current study,
the creatinine level was higher in the suspected COVID-19 group
than in the confirmed COVID-19 patients, the D-dimer level was
statistically significantly higher and the hemoglobin level was
statistically significantly lower. In addition the potassium,
magnesium, and albumin values were significantly low and the
troponin level was significantly high in the suspected COVID-19
group compared to the confirmed COVID-19 group. These
results were thought to be due to the greater number of patients
with malignancy, COPD, and CRF in the suspected COVID-19
patient group.

The mortality rates were similar in both groups of this
study. However, the higher mortality rate in the suspected
COVID-19 group can be explained by the fact that there was a
significantly higher number of patients with malignancy in that
group.

Conclusions

When the blood analyses of the 397 patients
hospitalized in ICU with an initial diagnosis of severe COVID-
19 pneumonia were compared with positive and negative
COVID-19 RT-PCR tests, LDH and CK values were determined
to be significantly high and the PaO2, and PaO2/FiO2 values
were significantly low in confirmed cases group. Since the
sensitivity of RT PCR test is low especially in cancer patients, it
leads to false negativity in a significant proportion of patients in
the acute phase of the disease. Therefore, the majority of patients
with COVID-19 are not detected by this test, and clinical
symptoms, as well as CT scans, are important to identify patients
with COVID-19. Since COVID-19 infection has similar initial
symptoms to other infections, it is recommended to study other
respiratory viral agents in patients with a negative RT-PCR test.
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