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Abstract
Purpose: We aimed to determine the number of possible and precise cases among the patients hospitalized 
in our clinic and to examine the differences between the sociodemographic, clinical, chest CT and laboratory 
findings of these two groups.
Materials and methods: The data of all patients hospitalized at the department of pulmonology service 
between March 13 as the date of the first case and May 5 with probable and definitive COVID-19 were evaluated 
retrospectively. Patient ward files and hospital data management system were examined. Chest CT findings of 
the patients were interpreted by two radiologists separately according to the CO-RADS classification blinded to 
clinical and PCR test results of the patients and then consensus was achieved with joint evaluation.
Results: A total of 99 patients, 38 RT-PCR positive, 61 RT-PCR negative, were included in the study. Neutrophil-
to-lymphocyte ratio (NLR) values and lymphocyte count were lower at a statistically significant level in positive 
patients (respectively p=0.038, p=0.041). Similarly, CRP values were observed to be lower at a statistically 
significant level in positive patients (p=0.029). When the patients with RT-PCR (+) and RT-PCR (-) but with 
positive chest CT findings according to CO-RADS staging were compared, the values of WBC, LDH and CRP 
level was observed to be high were statistically significant in the group with RT-PCR (-) but positive chest CT 
findings (respectively p=0,001, p=0,033, p=0,004). The highest AUC value was obtained in the model developed 
using cough, WBC, LDH, CRP values and thorax CT score, and it was seen that this model could be successful 
in distinguishing RT-PCR positivity (AUC=0.725, 95% CI:0.619-0.830).
Conclusion: In the presence of clinical findings, without waiting for RT-PCR positivity, the probability of 
COVID-19 disease will increase if there are elevated WBC, CRP and LDH findings with CT findings (stage 4-5 
according to CO-RADS).
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Öz
Amaç: Kliniğimizde takip edilen kesin COVID-19 vakalar ile olası COVID-19 vakalar arasındaki sosyodemografik, 
klinik, BT ve laboratuvar bulgularının farklarını incelemeyi amaçladık.
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Gereç ve yöntem: İlk vaka tarihi olan 13 Mart 2020 ile 5 Mayıs 2020 arasında, olası ve kesin COVID-19 
tanısıyla Göğüs Hastalıkları servisinde yatan tüm hastaların verileri retrospektif olarak incelendi. Hastaların 
toraks BT bulguları, hastaların klinik ve PCR test sonuçlarına körleştirilen iki farklı radyolog tarafından CO-
RADS sınıflamasına göre ayrı ayrı yorumlandı ve daha sonra ortak değerlendirme ile konsensüs sağlandı. 
Klinik, laboratuvar ve görüntüleme bulguları ile çoklu regresyon modellemesi yapıldı. 
Bulgular: Çalışmaya 38 RT-PCR pozitif, 62 RT-PCR negatif olmak üzere toplam 99 hasta dahil edildi. Nötrofil/
lenfosit oranı (NLR) ve lenfosit sayısı, RT-PCR pozitif hastalarda istatistiksel olarak anlamlı düzeyde daha 
düşüktü (sırasıyla p=0,038, p=0,041). Benzer şekilde, pozitif hastalarda CRP değerlerinin istatistiksel olarak 
anlamlı düzeyde düşük olduğu gözlendi (p=0,029). RT-PCR (+) ile RT-PCR (-) ancak toraks BT ‘si CO-RADS 
evrelemesine göre pozitif olan hastaların karşılaştırmalarında, RT-PCR (-) ancak toraks BT pozitif olan grupta 
anlamlı şekilde WBC, LDH ve CRP değerlerinin daha yüksek olduğu görüldü (sırasıyla p=0,001, p=0,033, 
p=0,004). Öksürük, WBC, LDH, CRP değerleri ve toraks BT skoru kullanılarak geliştirilen modelde en yüksek 
AUC değeri elde edilmiş, RT-PCR pozitifliğini ayırt etmede başarılı olabileceği görüldü (AUC=0,725, %95 
CI:0,619-0,830).
Sonuç: Klinik bulgular varlığında RT-PCR pozitifliğini beklemeden COVID-19 uyumlu BT bulguları (CO-RADS'ye 
göre evre 4-5) ile yüksek WBC, CRP VE LDH varsa COVID-19 olasılığı artacaktır.

Anahtar kelimeler: CO-RADS, olası COVID-19, RT-PCR, SARS-CoV-2.

Uğurlu E, Çetin N, Ufuk F, Yiğit N, Yavaş HG, Kolak S, Çalışkan A, Dursunoğlu N, Başer S, Altınışık G, Pekcan S. 
Olası ve kesin COVID-19 vakalarının sosyodemografik, klinik, radyolojik ve laboratuvar bulgularının retrospektif 
olarak karşılaştırılması. Pam Tıp Derg 2021;14:706-716.

Introduction 

Cases of the New Corona Virus infection 
first appeared in China in December 2019 after 
which it spread globally in a very short amount 
of time. The World Health Organization (WHO) 
declared a global pandemic on March 11, 2020 
[1]. Coronavirus disease (COVID-19) is the 
name given to a syndrome caused by the new 
coronavirus renamed as SARS-CoV-2 due to 
its resemblance of the severe acute respiratory 
syndrome CoV (SARS-CoV) [2].

The first step in diagnosing the disease is the 
epidemiological history of the patient such as 
the trips made to regions where the disease is 
present, contact with sick people or complaints 
of fever during the previous two weeks. The 
second stage is the presence of bilateral 
opacities in the computed chest tomography 
(CT) taken due to symptoms of fever, coughing 
or shortness of breath [3].

Our Ministry of Health issued a guideline 
on March 25, 2020 following the first case in 
Turkey [4]. The definitions for probable and 
definitive cases were made in this guideline. 
Definitive diagnosis is made by detecting SARS 
Co-V-2 using Real Time Reverse Transcriptase 
Polymerase Chain Reaction (RT-PCR) method 
on the swab samples obtained from the 
nasopharynx or oropharynx of the patient. All 
others are considered under the definition of 
probable case. 

Based on the latest reports, the sensitivity of 
RT-PCR varies between 60-71% [5-7]. As can 
be understood from these ratios, some of the 
cases are accepted and treated as probable 
cases according to clinical and computed chest 
tomography (CT) findings. 

The aim of our study was to determine 
the number of probable and definitive cases 
among the patients hospitalized at our 
clinic and to contribute to the literature by 
examining the differences if any between the 
sociodemographic, clinical, chest CT and 
laboratory findings between these two groups. 

Materials and method 

Study population 

All patients hospitalized at the department 
of pulmonology service between March 13 
as the date of the first case and May 5 were 
included in the study. It was observed when 
the hospitalization criteria of the patients were 
examined that patients were hospitalized in cases 
of at least one of the fever or acute respiratory 
tract disorder symptoms and findings (coughing 
and labored breathing) along with the failure to 
explain the clinical table with a different reason/
disease as well as history within the past 14 
days of visiting a foreign country with COVID-19 
or having a relative/friend visiting a foreign 
country with COVID-19 within the past 14 days 
or coming into close contact with a definitive 
COVID-19 case within the past 14 days prior to 

Pamukkale Medical Journal 2021;14(3):706-716 Ugurlu ve ark.



708

Clinics, laboratory and BT findings in COVID-19

the onset of at least one of the symptoms and 
findings of the disease (coughing and shortness 
of breath). Patients with positive RT-PCR test 
results were accepted as definite cases. No 
RT-PCR test result or negative but which is not 
considered as COVID-19 patients with clinical 
and radiological findings were considered as 
possible cases. Patient ward files and hospital 
data management system were examined. 
Patients with incomplete clinical and laboratory 
data or those with severe artefact observed in 
the chest CT were excluded from the study. In 
total, 99 patients who meet the aforementioned 
criteria were included in the study.

RT-PCR 

For RT-PCR nasopharyngeal samples 
were acquired from each patient at the time of 
hospitalization. Tests were repeated throughout 
the hospitalization period for patients with 
negative test results. Bio-speedy COVID-19 
RT-qPCR Detection Kit (1000-test version 2) 
developed in cooperation with TR Ministry of 
Health General Directorate of Public Health and 
Bioksen Company was used for detecting the 
SARS-CoV-2 virus. 

Radiologist interpretation 

The required chest CT for all patients 
hospitalized is shown in Figure 1. Chest CT 
images were obtained using a multidetector 
CT system (Brilliance 16, Philips Medical 
Systems) at deep inspiration in the supine 
position. The chest CT parameters were 1.5 
mm slice thickness, 250 mm field of view, 100-
120 kilovoltage peak (kVp) tube voltage, 50-100 
mA tube current, and 512×512 matrix. Chest 
CT findings of the patients were interpreted 
by two radiologists separately according to the 
CO-RADS [8] classification blinded to clinical 
and PCR test results of the patients (Table 1). 
Two radiologists re-evaluated the CT images 
with stage difference according to CO-RADS 
based on their initial evaluations and reached 
a consensus. The CT scans of stage 4 and 5 
patients according to CO-RADS classification 
were evaluated as radiologically COVID-19 
positive. The typical radiological characteristics 
for COVID-19 are presented in Table 2 [8].

This study was carried out in accordance 
with the Helsinki Declaration and was approved 
by the Ethical Council of our university with the 
decree dated 14.04.2020 and numbered 07. 

Figure 1. CT sections of the patient whose thorax CT was reported as CO-RADS 5; patchy sub-
pleural and bilateral ground glass opacities
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Table 1. CO-RADS classification

CO-RADS*
(COVID-19 Reporting and Data System)

Level of suspicion for pulmonary 
involvement of COVID-19 Brief

CO-RADS 0 Not interpretable Scan technically insufficient for assing a score

CO-RADS 1 Very low Normal or non infectious

CO-RADS 2 Low Typical for other infection but not COVID-19

CO-RADS 3 Equivocal/unsure Features compatible with COVID-19, but also 
other diseases

CO-RADS 4 High Suspicious for COVID-19

CO-RADS 5 Very high Typical for COVID-19

CO-RADS 6 Proven RT-PCR positive for SARS-CoV-2

* Referances [8]

Table 2. Typical CT findings of COVID-19 pulmonary involvement*

Obligatory features
	 ground-glass opacities, with or without consolidations, in lung regions close to 

visceral pleural surfaces, including the fissures (subpleural sparing is allowed) AND
	 multifocal bilateral distribution

Confirmatory patterns
	 ground-glass regions

- unsharp demarcation, (half) rounded shape
- sharp demarcation, outlining the shape of multiple adjacent secondary pulmonary lobules

	 crazy paving
	 patterns compatible with organizing pneumonia

- thickened vessels within parenchymal abnormalities found in all confirmatory patterns

* Referances [8]

An application was made for our study with 
the form named 2020-04-30T15_15_59 and 
approval was obtained from the Ministry of 
Health.

Statistical analysis

A statistical software package 
(IBM SPSS Statistics 25 software (Armonk, 
NY: IBM Corp.)) was used to perform all 
analyses. Continuous variables were expressed 
as median and range (minimum - maximum 
values), categorical variables were expressed 
as counts (percentages). Shapiro–Wilk and 
Kolmogorov Smirnov tests were used for 
testing normality. For independent groups 
comparisons, we used Independent samples 
t test when parametric test assumptions were 
provided, and Mann-Whitney U test were 
used when parametric test assumptions were 
not provided. To determine the factors which 
are affecting PCR results, we used Multiple 

Logistic Regression models. Accuracy, 
sensitivity, specificity were used for to analyse 
the performance of PCR and bt measurements. 
Also; Roc analysis was performed with the 
predicted probabilities obtained from logistic 
regression models to examine the estimation 
level of pcr results of models established with 
clinical variables. p value less than 0.05 was 
considered statistically significant. 

Results 

The clinical and sociodemographic 
characteristics of the patients are shown in Table 
3. There were 61 RT-PCR negative patients and 
38 RT-PCR positive patients. The most frequent 
symptoms were coughing with 80.81% (n=80), 
fatigue with 55.56% (n=55), shortness of breath 
with 50.51% (n=50) and fever with 48.5% (n=48). 
Fever complaints were observed more at a 
statistically significant level in RT-PCR positive 
patients (p=0.034) and fever was also observed 
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Table 3. Demographic and clinical characteristics 

Characteristic PCR positive 
(n=38)

PCR negative
(n=61) p value*

Age, year (median-range) 50.5 (19-99) 48 (20-87) 0.892

Sex, n (%)

Female 12 (31.58) 24 (39.34) 0.435

Male 26 (68.42) 37 (60.66)

Smoke, n (%)

Non smoker 21 (55.26) 32 (52.46) 0.171

Ex smoker 13 (34.21) 14 (22.95)

Smoker 4 (10.53) 15 (24.59)

Comorbidities, n (%)

Diabetes 6 (15.79) 12 (19.67)  0.626

Cardiovascular disease 9 (23.68) 9 (14.75) 0.263

Chronic lung disease 6 (15.79) 19 (31.15) 0.087

Malignancy 2 (5.26) 6 (9.84) 0.707

Nervous system disease 0 5 (8.2) 0.153

Hypertension 9 (23.68) 21 (34.43)  0.258

Rheumatological disorders 1 (2.63) 1 (1.64) 1

İmmunosuppression 1 (2.63) 5 (8.2) 0.402

Signs and symptoms, n (%)
Cough 29 (76.32) 51 (83.61) 0.370

Fatigue 24 (63.16) 31 (50.82) 0.230

Fever 23 (60.5) 25 (41) 0.05

Dyspnea 16 (42.11) 34 (55.74) 0.187

Myalgia 12 (31.58) 15 (24.59) 0.448

Expectoration 8 (21.05) 14 (22.95) 0.825

Headache 8 (21.05) 9 (14.75) 0.419

Nausea, vomiting 6 (15.79) 5 (8.2) 0.326

Diarrhea 5 (13.16) 7 (11.48) 1

Loss of taste or smell 3 (7.89) 7 (11.48) 0.737

Rhinorrhea 2 (5.26) 0 0.145

Sore throat 2 (5.26) 5 (8.2) 0.704

Dizziness 0 2 (3.28) 0.522



to be higher at a statistically significant level at 
the time of application (p=0.008). Hospitalization 
durations were observed to be longer at a 
statistically significant level for positive patients 
(p=0.0001). The most frequently accompanying 
diseases were hypertension with 30.3% (n=30), 
chronic lung disease with 25.25% (n=25), 
cardiovascular diseases with 18.18% (n=18), 
diabetes mellitus with 18.18% (n=18) and 
malignities with 8.08% (n=8). 

The comparison of the laboratory findings of 
the patients are shown in Table 4. WBC value 
was observed to be higher at a statistically 
significant level in negative patients (p=0.0001). 
Neutrophil-to-lymphocyte ratio (NLR) values and 
lymphocyte count were lower at a statistically 
significant level in positive patients (respectively 
p=0.038, p=0.041). Similarly, CRP values 
were observed to be lower at a statistically 
significant level in positive patients (p=0.029). 
Table 5 presents the comparison made between 
patients with RT-PCR (+) and RT-PCR (-) but 
with positive chest CT findings according to CO-

RADS staging. It was observed as a result of 
that WBC, LDH and CRP values were high at 
a statistically significant level in the group with 
RT-PCR (-) but with positive chest CT findings. 
(p=0.001, p=0.033, p=0.004).

The study flowchart including the chest 
CT and PCR assessments of our patients 
is presented in Figure 2. The sensitivity and 
specificity of chest CT were determined as 71% 
and 39% respectively. 

We examined the distinctiveness with regard 
to RT-PCR results of the model examined via 
ROC analysis based on the result probabilities 
acquired from the model developed via multiple 
logistic regression method using the WBC, LDH, 
CRP, Ferritin, lymphopenia, chest CT score, 
coughing, fatigue and fever variables. It was 
observed that the highest AUC value is obtained 
from the model developed using the WBC, LDH, 
CRP, chest CT score and coughing parameters 
(AUC=0.725, 95% CI:0.619-0.830) and that it 
displays the highest success in distinguishing 
RT-PCR. This is shown in Figure 3. 
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Table 4. Laboratory parameters

Parameters 
(median-range) 

PCR positive 
(n=38)

PCR negative 
(n=61) p value*

Hemoglobin (K/uL) 13.95 (9.3-16.9) 13.4 (4.4-17.2) 0.194

White blood cells count (K/uL) 5.83 (3.36-16.41) 9.4 (1.14-30.11) <0.001

Lymphocyte count (K/uL) 1.43 (0.33-3.78) 1.59 (0.41-10.64) 0.041

NLR 2.46 (0.1-24.24) 3.92 (0.28-36.64) 0.038

LDH U/L 214 (136-417) 244.5 (128-840) 0.06

CRP (mg/L) 18.23 (0.35-213.5) 38.83 (0.62-400) 0.029

Procalcitonin (ng/mL) 0.07 (0.02-1.26) 0.07 (0.02-8.7) 0.774

Ferritin (ug/L) 160.8 (5.61 - 1698) 154 (4.89 - 1731) 0.478

D-dimer (ng/mL) 251 (28 - 1972) 287 (79 - 8160) 0.09

Troponin (ng/L) 4.26 (1.07 – 63.75) 4.93 (3 - 86.28) 0.505

25-OH-Vitamin D (ug/L) 12.87 (3 - 100) 11.45 (5.03 - 100) 0.949

NLR: neutrophil-to-lymphocyte ratio; LDH: Lactate Dehydrogenase; CRP: C-reactive protein
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Table 5. Comparison of clinical features of PCR positive patients and PCR negative, BT positive 
(CO-RADS 4/5) patients

Features 
(median-range) 

PCR positive 
(n=38)

PCR negative BT CO-RADS 4/5 
(n=61) p value*

Hemoglobin (K/uL) 13.95 (9.3-16.9) 13.4 (4.4-17.2) 0.464

White blood cells count (K/uL) 5.83 (3.36-16.41) 8.97 (1.14-30.11) 0.001

Lymphocyte count (K/uL) 1.43 (0.33-3.78) 1.55 (0.41-3.34) 0.081

NLR 2.46 (0.1-24.24) 4.25 (0.94-36.64) 0.068

LDH U/L 214 (136-417) 267 (128-840) 0.033

CRP (mg/L) 18.23 (0.35-213.5) 69.73 (2.17-362.29) 0.004

Procalcitonin (ng/mL) 0.07 (0.02-1.26) 0.06 (0.02-5.19) 0.413

Ferritin (ug/L) 160.8 (5.61 - 1698) 186 (13.48 - 1731) 0.778

D-dimer (ng/mL) 251 (28 - 1972) 309 (91 - 2567) 0.065

Troponin (ng/L) 4.26 (1.07 – 63.75) 4.64 (3 – 86.28) 0.733

25-OH-Vitamin D (ug/L) 12.87 (3 - 100) 13.22 (5.03 - 100) 0.495

Time between first pcr and complaints 3 (0-16) 4 (0-16)  0.153

NLR: neutrophil-to-lymphocyte ratio; LDH: Lactate Dehydrogenase; CRP: C-reactive protein

Figure 2. A flow chart showing the chest CT and PCR assessments of our patients

Figure 3. ROC curve of the model developed using the WBC, LDH, CRP, chest CT score and 
coughing parameters
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Discussion 

The sensitivity of the RT-PCR test varies 
between 60-71% based on the latest reports 
[5-7]. The sensitivity of the RT-PCR test was 
determined to be lower in our study with 42.19% 
compared to the findings in literature. The ratio 
of detecting the virus from the nasopharyngeal 
samples taken for the RT-PCR test was 63%, 
while the ratio for the oropharyngeal samples 
was 32% [9]. The accuracy of the RT-PCR test 
can be affected from many factors such as the 
viral load in the respiratory tract, source of the 
sample, sampling procedures and timing, quality 
control of the test and the natural performance 
of the test kits [10]. The viral load in the throat 
samples peaks in around 5-6 days and the 
viral load in the sputum samples is significantly 
greater than that of the throat samples [11]. 
If the virus has a tendency to infect the lungs 
rather than the upper respiratory tract, it may 
not be isolated in the nasopharyngeal or 
oropharyngeal samples [12]. RT-PCR test could 
not be made at our hospital during the onset 
of the pandemic and the samples were sent to 
the capital city with the results taking about 2-3 
days. Our hospital became the first laboratory 
for the whole province after the test was started 
at our hospital as well. Treatment was started for 
the first tests sent to the capital city for Ministry 
of Health Laboratory without waiting for the 
results since it took a long time for the results to 
reach us. Starting the treatment without waiting 
for the test results reduced the probability of 
a positive result in the second test. When the 
literature is examined that the ratio of detecting 
the virus in the sputum and bronchoscopic 
lung lavages of the RT-PCR samples is much 
greater than detecting in the nose or throat 
due to the fact that the main invasion location 
of SARS CoV-2 is the lower respiratory tract, it 
is indicated that it is necessary to examine the 
sputum or bronchoscopic lavage or stool as well 
for the RT-PCR samples that were negative 
in the nose or throat [13]. However, RT-PCR 
was not examined in the sputum since sputum 
complaint was only present in a small number 
of patients. Since contamination will increase in 
bronchoscopic procedures, it was not performed 
for protecting the healthcare staff, diagnosis 
was placed, and treatment was started by 
taking into consideration the clinical findings, 
epidemiologic history, chest CT and laboratory 
findings. When all these factors are taken into 

consideration, we can state the reason for the 
low sensitivity of the RT-PCR samples acquired 
from the patients. As a general evaluation, we 
are of the opinion that the RT-PCR test is not 
reliable and independent for the diagnosis and 
screening of COVID-19. 

The sensitivity of chest CT was observed 
in our study as 71% while the specificity was 
determined as 39%. Ai et al. [5] carried out a 
study on 1014 patients in China as a result 
of which the sensitivity and specificity values 
were determined for chest CT as 97% and 25% 
respectively. Sensitivity was determined to be 
much higher in this study compared to our own 
findings. A reason for this may be the fact that 
in the study by Ai et al. [5], the radiologists had 
prior knowledge of the epidemiologic histories 
and clinical symptoms (fever/coughing) of their 
patients contrary to our study. The reason for 
blindness of radiologist to the clinical finding 
in our institution is the timing of radiological 
examination at emergency room stay and the 
urgency for evaluating patients according to 
COVID-19 possibility. Classification can be put 
forth as a second reason. In the study by Ai 
et al. [5], radiologists classified the CTs either 
as positive or negative. Whereas CO-RADS 
classification was used in our study and the 
responses were classified under five stages 
as negative, low probability, uncertain, high 
probability and very high probability. Hence, 
we are of the opinion that sensitivity will be 
increased by giving a response as positive or 
negative. Fang et al. [6] carried out a study on 
51 patients as a result of which it was concluded 
that the sensitivity of chest CT is 98%, however 
it has not been clearly indicated in the study how 
radiologists evaluate the CTs and whether they 
have prior knowledge on the patients or not. 
He et al. [14] carried out a study on 82 patients 
as a result of which chest CT sensitivity was 
determined as 77%. The radiologists in this study 
also had prior knowledge on the epidemiological 
histories and clinical characteristics of their 
patients contrary to our study.

The most frequently observed symptoms 
for COVID-19 patients were coughing with 
80.81% (80), fatigue with 55.56% (55), 
shortness of breath with 50.51% (50) and fever 
with 44.44% (44). The other less frequently 
observed symptoms were sputum with 22.22% 
(22), diarrhea with 12.12% (12), loss of taste-
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scent with 10.1% (10), throat ache with 7.07% 
(7). It can be observed when the literature is 
examined that the most frequently observed 
symptoms are fever, coughing, fatigue and 
labored breathing, as was the case in our study 
[15-17]. Fever was ranked as number 1 in all 
these studies followed by coughing. While fever 
is ranked last at, number four in our study among 
all these symptoms. The duration of time that 
passed between the starting of the complaints 
and applying to the hospital was determined 
in our study as 4.15±2.93 days. This was not 
mentioned in other studies. This may be the 
reason for the change in the order of the most 
frequently observed symptoms. 

The value of WBC was observed to be higher 
at a statistically significant level in patients with 
RT-PCR (-). Lymphocyte values were observed 
to be lower at a statistically significant level in 
patients with RT-PCR(+). These findings are 
in accordance with the literature [14, 16, 18, 
19]. Lymphopenia is an effective and reliable 
indicator for determining hospitalization and 
severity of the disease for COVID-19 [20, 
21]. Endothelium dysfunction may lead to the 
damaging of intercellular connections, death of 
endothelium cells thus resulting in the disruption 
of the blood tissue barrier thereby leading to 
leucocyte adhesion and extravasation for elderly 
individuals and chronic patients. This can explain 
lymphopenia in severe COVID-19 patients 
[22]. The connection between endothelium 
dysfunction and lymphopenia has been proven 
for community-acquired pneumonia [23].

It was observed as a result of the comparison 
made between the laboratory findings of 
patients with RT-PCR (+) and with RT-PCR (-) 
but with chest CT findings positive for COVID-19 
that WBC, LDH and CRP were higher at a 
statistically significant level in patients with RT-
PCR (-) but with chest CT findings (+). CRP 
and LDH are acute phase reactants and have 
been used in the diagnosis and prognosis 
assessment of SARS and MERS, which are 
previous coronavirus contagions [24]. CRP and 
LDH were high in COVID-19 as well and have 
been used for evaluating prognosis [25-27]. 
Combination of hypoalbuminemia, lymphopenia 
and high CRP and LDH may predict severe lung 
damage in COVID-19 patients after admission 
to the hospital [27]. High values of LDH and CRP 
in our patients with positive chest CT support 

these literature findings. Qin et al. [28] carried 
out a study on 452 patients by classifying the 
COVID-19 patients as severe and non-severe 
as a result of which it was determined that the 
WBC levels were higher in the severe group 
patients in comparison with the patients in 
the other group. The course of the COVID-19 
disease has been evaluated in three stages 
with ground glass infiltrations indicated as the 
3rd and final stage [29]. As shown in stage 3 
patients, the detection of higher WBC values in 
patients with infiltrates on chest CT in our study 
is consistent with the literature.

In our study, modeling was done with WBC, 
LDH, CRP, chest CT and cough parameters. 
Similar to our study, Dofferhoff et al. [30] carried 
out a modelling study on 312 patients as a 
result of which a different algorithm was tried 
to be developed for diagnosis by classifying the 
patients into 3 groups as definitive COVID-19, 
strong suspicions on COVID-19 and lower 
suspicions on COVID-19 according to RT-PCR 
result, fever level, lymphopenia, LDH level 
and staging of chest CT based on CO-RADS 
staging.

The main limitation of our study was the low 
number of patients and that RT-PCR could not 
be performed at our hospital at the beginning 
of the epidemic with the samples being sent to 
capital city about 500 km away. We are of the 
opinion that the possible decreases in the quality 
of the test due to the probable negativities that 
may develop during transport since the test was 
performed in only one city in our country and all 
samples taken in the country were sent to this 
laboratory and due to the long waiting times of 
the samples prior to being worked on thereby 
leading to longer test result times in addition to 
the hectic work schedule of this laboratory. The 
test was performed with a busy schedule as well 
after we started working as the only laboratory 
performing the test in our institution. This led to 
delays for repeated tests and treatments were 
started without waiting for the tests since the 
results came in very late. Starting the treatment 
without waiting for the test results decreased 
the probability of a positive result in the second 
test. As indicated in the literature, it is suggested 
to check the sputum, bronchoscopic lavage fluid 
or stool for those with negative RT-PCR samples 
from the nose or throat. However, sputum test 
was not performed since it was present in a very 
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small number of patients and for protecting the 
healthcare staff since interventional procedures 
such as bronchoscopy may increase the risk 
of contamination. These were among the other 
limitations of our study. 

In conclusion, a definitive diagnosis cannot 
be placed for the COVID-19 disease except 
by isolating the SARS-CoV-2 virus in RT-PCR. 
Since the sensitivity of the RT-PCR method 
is very low, cases may be missed leading to 
problems with methods such as quarantine and 
isolation thus making it impossible to take the 
epidemic under control. It was determined as a 
result of the findings of our study that high serum 
WBC, CRP and LDH values are the laboratory 
findings that support this preliminary diagnosis 
of the clinician in cases with no PCR test result 
or negative, but with clinical and radiological 
suspected COVID-19. The probable diagnosis 
of the disease may be placed without the need 
for RT-PCR by way of various models using 
similar parameters with larger data sets. 
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