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Abstract
Objective: We aimed to compare RT-PCR positive and RT-PCR negative patients with 
radiologically confirmed COVID-19 pneumonia admitted to the intensive care unit in 
terms of outcome and laboratory results in the inflammation process.
Material and method: Patients who were admitted to the intensive care unit due to 
respiratory failure and had typical COVID-19 pneumonia findings on thorax tomograp-
hy were included in the study. Patients were grouped as RT-PCR negative and RT-PCR 
positive. Groups were compared for descriptive and laboratory characteristics, treat-
ments, length of stay and outcome.
Results: Lactate, D-dimer levels, and leukocyte, neutrophil counts of the RT-PCR 
positive group were lower than the other group (p<0.05). Ferritin and CRP values were 
higher in the RT-PCR positive group (p<0.01). The duration between symptom onset 
and admission to intensive care unit was longer in the PCR-positive group(p=0.016). 
PaO2/FiO2 ratio was 193.58±60.26 in RT-PCR negative group, and 111.16±58.51 
in RT-PCR positive group (p=0.01). There was no statistically significant difference 
between the groups in terms of length of stay, respiratory therapies or outcome 
(p>0.05). 
Conclusion: We may say that RT-PCR negative and RT-PCR positive patients were in 
different inflammation period in admission. We concluded that there was no differen-
ce between groups in terms of outcome.

Öz
Amaç: Yoğun bakıma kabul edilen RT-PCR pozitif ve toraks tomografisinde Corona-
virüs-19 pnömonisi bulguları olan RT-PCR negatif hastaları sağkalım ve laboratuvar 
sonuçları açısından karşılaştırmayı amaçladık.
Gereç ve Yöntemler: Solunum yetmezliği ile kabul edilen, görüntülemede tipik pnö-
moni bulguları olan hastalar çalışmaya alındı. Hastalar RT-PCR negatif ve RT-PCR po-
zitif olarak gruplandı. Gruplar tanımlayıcı özellikler, sağkalım, laboratuvar, tedaviler, 
yatış süreleri açısından karşılaştırıldı.
Bulgular: RT-PCR pozitif grubun Laktat, D-dimer, lökosit, nötrofil sayıları diğer grup-
tan düşük (p<0,05), Ferritin ve CRP değerleri yüksekti (p<0,01). Semptom başlan-
gıcı ve kabul arasındaki süre PCR-pozitif grupta yüksekti (p=0,016). RT-PCR negatif 
grupta PaO2/FiO2 oranı 193,58±60,26, RT-PCR pozitif grupta 111,16±58,51 bulundu 
(p=0,01). Gruplar arasında yatış süreleri, solunum tedavileri ve sağkalım açısından 
fark yoktu (p>0,05).
Sonuç: Grupların yoğun bakıma kabullerinde farklı inflamasyon fazlarında olabile-
ceklerini düşünmekteyiz ancak sağkalım açısından gruplar arası farklılık olmadığını 
gördük.
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Introduction

The coronavirus disease 2019 (COVID-19) has spread all 
over the world and has resulted in an important health crisis. 
It has been known that the clinical spectrum of COVID-19 is 
quite wide, varying from asymptomatic course to severe res-
piratory failure and death due to organ damage. In the case 
of severe respiratory involvement, patients experience severe 
dyspnea, tachypnea, hypoxia, and the PaO2/FiO2 ratio may 
decrease below 300 mmHg (1). Intensive care unit (ICU) ad-
mission rate of COVID-19 patients is high due to the need for 
respiratory support, organ failure, and frequent complicati-
ons. Advanced age and the presence of chronic comorbidities 
frequently result in a severe clinical picture, and the need for 
follow-up in the ICU is higher in those COVID-19 patients (2).

The definitive diagnosis of COVID-19 is made by a posi-
tive SARS-CoV-2 reverse transcriptase-polymerase chain re-
action (RT-PCR). In patients with pulmonary involvement of 
COVID-19, thorax computed tomography (CT) findings are 
also considered an important guide in the diagnosis and in 
the management of COVID-19, particularly in RT-PCR nega-
tive ones (2-4). In case of low viral load, particularly in the 
early phase of infection, or in cases where sampling is not 
performed properly, RT-PCR test may result in false negative 
results, and CT guides cohorting and treatment in those ca-
ses (3,4). Appearance of characteristic thorax CT findings in 
those patients suggests COVID-19 diagnosis, and are valuab-
le in terms of planning the area of hospitalization (for the iso-
lation of infected patients) as well as starting their treatment 
in the early symptom period.

Although the laboratory values may change in different 
clinical periods, infection and inflammatory response mar-
kers increase, and high CRP, fibrinogen, and ferritin levels 
are expected. High D-dimer level, which is an indicator of the 
pro-coagulation process is also expected, as well as a high 
LDH level, which increases in parallel with lung damage and 
organ failure. In the complete blood count, leukocyte count 
is normal or low, lymphocyte count is low, and platelet count 
is normal in the early period of the disease. In the advanced 
inflammatory phase, thrombocytopenia, leucocytosis, and 
increase in neutrophil count are common, in line with the 
worsening of the inflammatory process. With further lympho-
penia, an increased neutrophil/lymphocyte ratio is observed, 
and a higher neutrophil/lymphocyte ratio may indicate a poor 
prognosis and mortality (5).

Data about diagnostic and clinical processes related to 
covid-19 disease were insufficient at the beginning of the 
pandemic of COVID-19. Also, how to evaluate RT-PCR nega-
tive patients that have characteristic CT findings were indefi-
nite and there were no efficient studies that compare RT-PCR 
negative and positive patients in the literature. We aimed to 
compare RT-PCR positive and RT-PCR negative patients with 
radiologically confirmed COVID-19 pneumonia admitted to 
the ICU in terms of outcome and laboratory results in the inf-
lammation process. 

Material and Methods

Our study has a retrospective design and was carried out 
by the physicians caring for patients in the COVID-ICU of Zon-
guldak State Hospital,

between March and June 2020. The permission for resear-
ch was obtained from the Ministry of Health, and the study 
protocol was approved by the local Ethics Committee (Bulent 
Ecevit University, Turkey, Dec 02, 2020, no: 2020/23-7). Con-
fidentiality of patient identity and patient information were 
ensured during the collection and analysis of the data.

The population of the study consisted of patients with 
tachypnea (respiratory rate> 30/min), hypoxia (oxygen satu-
ration <90% despite 5 L/min inhaled oxygen), and patients 
with COVID-19 pneumonia who were admitted to the adult 
ICU due to hemodynamic instability or organ failure between 
March and June 2020. Admissions to our ICU were from two 
different clinics (emergency medicine and infectious disea-
ses). Patients were in different clinical pictures although their 
conditions met criteria of ICU admission. Although radiologi-
cally confirmed CT images of patients helped to support the 
diagnose, negative test result of SARS-CoV-2 RT-PCR indica-
ted that the diagnose was suspicious. This situation caused 
positive patients to be admitted to the infectious diseases 
service primarily but patients who need intensive care were 
immediately admitted to the ICU. 

Patients with thorax CT findings compatible with COVID-19 
were divided into two groups as PCR-Positive (PCR-Pos) and 
PCR-Negative (PCR-Neg). Patients who had missing data were 
excluded from the study. In order to prevent false negative 
results, patients with at least two consecutive negative PCR 
test results after symptom onset were included in PCR-Neg 
group. The patients were treated in accordance with the CO-
VID-19 treatment guideline of the Turkish Ministry of Health.

The patients’ history and observation charts, discharge 
reports, and medication orders were examined retrospecti-
vely. The duration between symptom onset and admission to 
the ICU, consulted clinic (emergency medicine or infectious 
disease), the length of stay in the ICU and hospital, outcome, 
the severity of Acute Physiology and Chronic Health Evalua-
tion (APACHE II) score, sequential organ failure assessment 
(SOFA) score were evaluated.  The ratio of partial arterial oxy-
gen pressure to fractionated oxygen in the inspired air (PaO2/
FiO2 ratio), whether they received vasopressor therapy, whet-
her there was an additional organ failure, respiratory therapy 
applied, [(nasal cannula, oxygen mask, high flow nasal can-
nula, non-invasive mechanical ventilation (NIMV), invasive 
mechanical ventilation (IMV)] and pharmacologic treatments 
were recorded. Also, laboratory findings at admission [(D-di-
mer, ferritin, C-reactive protein (CRP), leukocyte, lymphocyte, 
platelet and neutrophil counts, lactate dehydrogenase (LDH), 
lactate and fibrinogen levels) were enrolled. Acute phase re-
actants (CRP, ferritin, fibrinogen) and blood cell levels (leuko-
cyte, lymphocyte, platelet, and neutrophil) were evaluated as 
markers of inflammation period.

Number Cruncher Statistical System (NCSS) software was 
used for the statistical analysis. Descriptive statistical met-
hods (mean, standard deviation, median, frequency, percen-
tage, minimum, maximum) were used while evaluating the 
study data. The conformity of the quantitative data to the 
normal distribution was tested with the Shapiro-Wilk test and 
graphical examinations. Levene’s test was used to test ho-
mogeneity. Two-group comparisons of normally distributed 
quantitative variables were done with Student-t test, and two-
group comparisons of non-normally distributed quantitative 
variables were analyzed with Mann-Whitney U test and Wil-
coxon t-test. Pearson Chi-square test, Fisher’s exact test, and 
Fisher-Freeman-Halton test were used for the comparison of 
qualitative data. Statistical significance was set at p<0.05.
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Results

In this period, 144 patients who met the criteria were 
found. 30 patients were excluded from the study due to mis-
sing data. 45 patients were PCR-Pos and 69 patients were 
PCR-Neg of the remaining 114 patients. In order to ensure 
age, gender, and comorbidity homogeneity between these 
two groups, a preliminary matching (1-n matching) was done 
and 45 PCR-Neg patients were selected among 69 PCR-Neg 
patients with CT findings compatible with COVID-19 pneumo-
nia. As a result, total of 90 patients were selected which 45 
(50%) were PCR-Pos, 45 (50%) were PCR-Neg. 

66.7% (n=30) of PCR-Pos patients were referred from the 
infectious disease clinic, 80% (n=36) of PCR-Neg patients 
were referred from the emergency medical clinic, there was 
a difference between the groups in terms of clinics they were 
consulted (p=0.001). The duration between symptom onset 
and admission to ICU was 9.55±6.39 days in PCR-Pos, and 
6.97±3.01 days in PCR-Neg patients (p=0.016) (Table 1).

86

VARIABLE
RT - PCR P 

VALUENegative
N=45

Positive
N=45

Consulted clinic, n (%)
Emergency medicine
Infectious diseases 

36 (80.0)
9 (20.0)

15 (33.3)
30 (66.7)

a0.001

Duration between symptom onset-
admission (days) Mean±SD

6.97±3.01 9.55±6.39 b0.016

Length of stay in ICU (days) Mean±SD 12.58±10.89 13.04±10.17 c0.677

Length of stay in hospital (days) 
Mean±SD

17.02±12.14 19.62±12.56 c0.340

Outcome n (%)
Died 
Discharged 

 
20 (44.4)
25 (55.6)

 
23 (51.1)
22 (48.9)

a0.527

APACHE II
Min-Max (Median)
Mean±SD

7-34 (22)
20.78±7.24

11-42 (22)
22.64±6.91

d0.214

SOFA
Min-Max (Median)
Mean±SD

 
2-10 (5)

5.47±2.57

 
2-14 (5)

6.20±3.12

c0.361

Organ failure n (%) 14 (31.1) 7 (15.6) a0.081

Respiratory therapy n (%)
Nasal + Mask 
NIMV
High-flow
IMV

 
8 (17.8)
3 (6.7)

13 (28.9)
21 (46.7)

 
5 (11.1)
1 (2.2)

14 (31.1)
25 (55.6)

c0.589

Pharmacologic treatment* n (%)
Favipiravir
Hydroxychloroquine
Methylprednisolone
IVIG
C.Plasma 
Tocilizumab
Azithromycin 

 
26 (57.8)
43 (95.6)
15 (33.3)

3 (6.7)
7 (15.6)
1 (2.2)

19 (42.2)

 
37 (82.2)

45 (100.0)
20 (44.4)
12 (26.7)
9 (20.0)

11 (24.4)
22 (48.9)

a0.011
f0.494
a0.280
a0.011
a0.581
a0.002
a0.525

PaO2/FiO2
Min-Max (Median)
Mean±SD

85-315 (185)
193.58±60.26

45-340 (95)
111.16±58.51

c0.001

Table I. Comparisons by RT-PCR result

APACHE II: Acute Physiology and Chronic Health Evaluation II, SOFA: sequential organ 
failure assessment score, PaO2/FiO2: The ratio of partial arterial oxygen pressure to 
fractionated oxygen in the inspired air, NIMV: non-invasive mechanical ventilation, IMV: 
invasive mechanical ventilation, IVIG: intravenous immune globulin, C.Plasma: conva-
lescent plasma * The patients were administered combination of pharmacologic agent 
aPearson Chi-Square Test    bLevene’s Test       cMann Whitney U Test       dStudent-t Test      
eFisher Freeman Halton Test    fFisher’s Exact Test     

Vasopressor therapy n (%) 8 (17.8) 14 (31.1) a0.141

VARIABLE
RT - PCR P 

VALUENegative
N=45

Positive
N=45

D-Dimer (0-500 ng/ml (FEU)
Min-Max (Median)
Mean±SD

180-9530 (1772)
3357.80±3193.77

190-9500 (1057)
1847.13±2145.22

c0.016

Ferritin (30-400 µg/L)
Min-Max (Median)
Mean±SD

27-2000 (280)
484.00±539.59

115-2000 (530)
809.64±629.26

c0.001

CRP (0-5 mg/L)
Min-Max (Median)
Mean±SD

3-384 (37)
96.64±105.68

11-506 (166)
182.58±109.41

c0.001

Leucocyte (4-10 109/L)
Min-Max (Median)
Mean±SD

3.70-70 (13)
16.53±11.79

0.25-32 (10)
10.56±5.79

c0.003

Lymphocyte (0.8-4 109/L)
Min-Max (Median)
Mean±SD

 
0.15-3.70 (0.8)

1.08±0.79
0.2-2.1 (0.8)
0.84±0.50

c0.302

Platelet (150-400 109/L)
Min-Max (Median)
Mean±SD

61-551 (243)
251.56±109.40

65-607 (269)
271.07±114.02

d0.410

Neutrophil (2-7 109/L)
Min-Max (Median)
Mean±SD

 
2.1-70 (11.6)
14.41±11.84

 
0.01-29 (8)
9.10±5.41

c0.009

LDH (120-246 U/L)
Min-Max (Median)
Mean±SD

 
123-3290 (290)
467.76±543.88

 
100-790 (330)

361.36±146.07

c0.366

Lactate (0.5-1.6 mmol/L)
Min-Max (Median)
Mean±SD

 
0.6-13 (1.60)

2.39±2.12

 
0.6-8 (1.3)
1.69±1.40

c0.011

Fibrinogen (200-400 mg/dL)
Min-Max (Median)
Mean±SD

 
122-863 (397)

430.98±160.73

 
190-779 (460)

457.84±130.28

c0.136

Table II. Comparison of Laboratory data by RT-PCR result.

CRP: C reactive protein, LDH: lactate dehydrogenase
cMann Whitney U Test   dStudent-t Test                     

There were no differences between the groups for length 
of ICU or hospital stay, outcome, APACHE II and SOFA scores, 
need for vasopressor therapy, organ failure, or respiratory 
therapies applied (p>0.05) (Table 1). PaO2/FiO2 ratio was 
111.16±58.51 in PCR-Pos group and 193.58±60.26 in PC-
R-Neg (p=0.001) (Table 1). Favipiravir, intravenous immune 
globulin (IVIG) and tocilizumab treatments were more used in 
PCR-Pos group (p<0.05).

The comparison of the groups in relation with the labora-
tory data is presented in Table 2. PCR-Pos group had lower 
D-Dimer (p=0.016), higher ferritin (p=0.001), higher CRP 
(p=0.001), and lower leukocyte (p=0.003) and neutrophil 
(p=0.009) counts compared to PCR-Neg group. The lactate 
level was lower in PCR-Pos group (p=0.011). Lymphocyte and 
thrombocyte counts, and LDH and fibrinogen levels of two 
study groups were similar (p>0.05) (Table 2).
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Discussion

According to our results, there was no difference betwe-
en PCR-Pos and PCR-Neg groups in terms of outcome. In the 
PCR-Pos group; ferritin and CRP values were higher, D-Dimer 
and neutrophil counts were lower than PCR-Neg group. Althou-
gh SARS-CoV-2 PCR test is used for the definitive diagnosis of 
COVID-19, thorax CT has an important role in detecting and 
following up COVID pneumonia in patients presenting with res-
piratory distress (3,4). 

Thorax CT aided us in the diagnosis before the RT-PCR re-
sults are available. According to our results, PCR-Neg patients 
with thorax CT findings compatible with COVID-19 pneumonia 
were mostly referred to ICU from the emergency medical clinic. 
We investigated PCR-Neg patients’ laboratory results and par-
ticularly CT findings into account in order to minimize their stay 
in the emergency room and to start treatments in ICU as soon 
as possible.

Literature data indicate that worsening of respiratory failu-
re can be observed approximately 7-9 days after symptom on-
set (6-8). Our patients’ mean duration between symptom onset 
and admission was compatible with worsening of respiratory 
failure period that was referred in the literature. However, the 
duration between symptom onset and admission to the ICU 
was longer in the PCR-Pos group. We can attribute this to the 
higher rate of PCR-Pos patients being admitted from the infec-
tion clinic. The fact that they received medical and respiratory 
support treatments in the infection clinic may have delayed 
their admission to the intensive care unit. And also, the reason 
of lower PaO2/FiO2 ratio found in the PCR-Pos group compared 
to the PCR-Neg group may be considered as worsening res-
piratory failure with longer duration of symptoms. There were 
no differences between ICU scores of groups. Considering the 
differences in PaO2/FiO2 ratios between the groups, the clinical 
picture of PCR-Pos patients seemed worse than PCR-Neg pa-
tients, but clinical severity was not compared at the time of ad-
mission to the ICU, since clinical severity grading was not per-
formed. Besides, we did not consider the quantities of lesions 
related to COVID-19 pneumonia in thorax CT. An evaluation of 
severity on CT could reflect the clinical severity (mild, severe, or 
critical) of patients (4). Despite differences between two study 
groups for the time between symptom onset and ICU admissi-
on and PaO2/FiO2 ratios, there was no difference between the 
two groups in terms of respiratory therapies administered and 
the need for mechanical ventilation.

Lymphopenia was dominant in our patients, as mentioned 
in a number of previous studies (5-7,9). A study indicated a 
markedly decreased contribution of cytotoxic T lymphocytes in 
severe cases compared with moderate cases (10). However, 
there was no difference between two study groups for the lym-
phocyte counts. We are of the opinion that plasma and steroid 
treatments may have affected the lymphocyte level. Although 
usually a normal leukocyte count is expected for COVID-19 in 
the early period, leucocytosis may be seen in the period of 
progressive infection. Apart from a secondary bacterial infec-
tion, an increase in leukocyte and neutrophil counts may be 
observed in the hyper-inflammatory phase or cytokine storm 
period of viral infections (5,11-14). In parallel with the litera-
ture, the mean leukocyte and neutrophil counts were high in 
our study population, however, they were higher in PCR-Neg pa-
tients compared to the PCR-Pos ones. The shorter time betwe-
en symptom onset and admission to the intensive care unit in 
the PCR-Neg group suggests that these patients were admitted 
to the intensive care unit before the lymphopenia deepened.

We did not perform routine bacterial cultures in admission to 
the ICU, for this reason bacterial seconder infections could not 
be ruled out.  Symptoms related to infection were attributed to 
COVID-19. We think that the alterations of inflammatory para-
meters and complete blood count may be affected from secon-
der infections.

Thrombocytopenia can be observed in the severe inflam-
mation process of COVID-19 (15); however, the mean platelet 
counts of our study population were within normal limits, and 
the platelet counts were similar in two study groups. An increa-
se in LDH, fibrinogen, D Dimer, ferritin, and CRP levels are also 
expected in COVID-19 (16, 17). Although the laboratory results 
of our study patients were compatible with the literature, there 
was no difference between the groups for LDH or fibrinogen 
levels. In the PCR-Pos group, ferritin and CRP levels were hi-
gher, however, the D-Dimer level was lower compared to the 
PCR-Neg group. Acute phase reactants are used for the early 
diagnosis and they are critical for evaluation of the response to 
treatments (18). Their levels may be affected by other nonin-
fectious inflammatory situations and may change in different 
clinical periods. Although the treatments administered were 
not homogeneous in two study groups and those treatments 
may had anti-inflammatory effect, we think that these diffe-
rences in laboratory values may indicate that the groups were 
in different inflammation phases when they were admitted to 
the ICU. However, we are of the opinion that more studies with 
homogenous groups are needed to assess the inflammatory 
process of patients.

Hyperlactatemia is recognized as one of the signs of tissue 
hypoxia, particularly due to infections and in case of increa-
sed anaerobic tissue metabolism, therefore high lactate levels 
are expected in COVID-19 (19). Although the time between sy-
mptom onset and admission to the ICU was shorter and the 
PaO2/FiO2 ratio was higher in PCR-Neg group compared to the 
PCR-Pos group, contrary to our expectation, lactate level was 
higher in the PCR-Pos group. We think that this may be due to 
the high lactate levels of patients in the PCR-Neg group with 
additional clinical complications.

This study was conducted with patients admitted to the in-
tensive care unit in the early period of the pandemic. PCR-Neg 
patients were most likely admitted to the ICU in the early stages 
of the disease, mostly from the emergency department and 
considering the date of symptom onset. PCR-Pos patients were 
admitted to the intensive care unit when more severe clinical 
manifestations occurred during treatment in the infection cli-
nic. We think that it may be possible to explain the differences 
in symptom duration, oxygenation status (PaO2/FiO2 ratio) and 
heterogeneous treatment during admission to the intensive 
care unit, with the admission site of the patients. Indeed, there 
was no difference between PCR-Neg and PCR-Pos patients in 
terms of length of stay in ICU or hospital, APACHE II, SOFA sco-
res, organ failure or vasopressor requirement, and mortality. 
The mortality rate in our study was similar to previous studies, 
and we could not find any difference in outcome between the 
two study groups (20, 21).

This study has several limitations. Our study was retrospec-
tive and low number of patients were included. Also, we did not 
classify patients clinically in intensive care admission whether 
they were moderate, severe, or critical.
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Conclusions

Based on our data, we suppose that the PCR-Neg and 
PCR-Pos groups may be in different inflammation or disease 
phases. However, the groups were similar in terms of outco-
me and length of stay. Patients’ PCR result and phases of 
inflammation do not seem to affect the outcome. Therefore, 
immediate care should be initiated in all patients, regardless 
of PCR test result and disease progress. We consider that 
prospective studies on larger number of homogenous groups 
of patients are needed to assess which inflammation phase 
they are in.
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