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Abstract
Objectives:  The aims of this paper were to characterize patients with severe Covid-19 and study the prevalence of positive procalcitonin 
test in those patients. 
Methods:  In this retrospective cross-sectional study, data were collected in infectious diseases clinic between June 2020 and July 2021. 
Real time polymerase chain reaction (RTPCR) was conducted to confirm the diagnosis of Covid-19. COBAS system was used to determine 
procalcitonin positivity following the instructions of manufacturer. 
Results:  During the study period, 454 Covid-19 confirmed patients were referred to the clinic. Among those, 55/494 (11.13%) had severe 
Covid-19 infection. Fever (89.1%) was the most common clinical features followed by cough (29.1%) and shortness of breath (20%). In 
this project, we found 4/55 (7.27%) patients had elevated procalcitonin levels. High procalcitonin was not associated with clinical outcome  
(P = 0.99). 
Conclusions:  In agreement with other studies, fever was the most common symptom in patients with severe Covid-19. Small number of 
the patients with severe Covid-19 showed elevated procalcitonin levels. This might indicate that antibiotics should not prescribed 
empirically to such patients. Further studies are needed to investigate this. 
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Introduction
Since the discovery of SARS-Cov-2 virus in Wuhan, China in 
December 2019, Coronavirus disease (COVID-19) spread 
throughout the planet.1 The vast majority of countries, 
including Iraq, decided to take extraordinary measures to stop 
the spread of COVID-19 and reduce the morbidity and mor-
tality.2,3 In Iraq, the status of lockdown was declared with the 
cancellation of gathering and religious rituals, closing schools 
and education institutes and closing airports and boarders.4 
About 80% of Covid-19 patients have mild to moderate symp-
toms and may not require specific treatment.1 However, 20% 
of Covid-19 patients may require hospitalization and ICU 
admission.1 In the absence of agreed guidelines for the treat-
ment of Covid-19 infection, different medications, including 
antibiotics, have been used to treat such patients.5 Before the 
Covid-19 pandemic, antimicrobial resistance was global 
public health issue that claimed more than half a million lives, 
annually.6,7 The pandemic has changed the priorities of health 
system impacting the management of other diseases and the 
attention of public health policy makers diverted to combat 
the pandemic on the expense of other public health projects 
including antimicrobial resistance.8 In addition, it is believed 
that Covid-19 pandemic may escalate the issue of antimicro-
bial resistance because of the antibiotics abuse that we witness 
in the treatment of Covid-19 patients, particularly severe 
cases.5 This may fuel the issue of antimicrobial resistance in 
our region that suffering from such an issue for years. Procal-
citonin is a peptide precursor that increases significantly in 
bacterial infections and sepsis that helps to guide antibiotic 
use.9 The aims of this paper were to characterize patients with 
severe Covid-19 and study the prevalence of positive procalci-
tonin test in those patients.

Materials and Methods

Study Design
This was a retrospective cross-sectional study. The data were 
collected form infectious diseases clinic, the City of Duhok, 
Kurdistan Region of Iraq. This study was conducted during  
the period between June 2020 and July 2021. 

Patients
Suspected patients with symptoms and signs of Covid-19 were 
referred to infectious disease clinic to confirm the diagnosis. 
Suspected case was defined as a patient who had symptoms of 
respiratory tract infection plus a close contact with confirmed 
Covid-19 patients. Confirmed Covid-19 case was defined as a 
suspected case plus either positive RTPCR results or sings of 
Covid-19 infection in CT scan of the lungs.5 Severe Covid-19 
was defined as radiological evidence of pneumonia plus res-
piratory distress, oxygen saturation of ≤93% at rest or arterial 
partial pressure of oxygen (PaO2)/fraction of inspired oxygen 
(FiO2) ≦ 300 mmHg (l mmHg = 0.133 kPa).

RTPCR
Nasal-pharyngeal swab was taken from each patient and 
RTPCR was conducted. Each test included two reaction to 
amplify two genes: E gene and RdRP gene. While the positive 
test required positive amplification of both genes, with the 
positivity of one reaction, the test result was considered inde-
terminate. Negative test result needed negative reaction for 
both genes. 

Procalcitonin 
COBAS system (ROCHE) was utilized to measure the procal-
citonin levels. Elecsys BRAHMS PCT kit was used following 
the instructions of manufacturer.
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Statistics
Binary logistic regression was utilized to study the relationship 
between clinical outcomes and factors. All calculations were 
performed using Minitab 17 software. 

Ethics 
The study methodology was approved by the Ethics Com-
mittee in the College of Medicine, University of Zakho, Kurd-
istan Region of Iraq. Written consent was obtained for 
recruited patients. 

Results

Patients’ Characteristics 
During the study period, 1084 patients were referred to the 
clinic. Among them, 454 patients were confirmed as Covid-19. 
Among those, 55/494 (11.13%) had severe Covid-19 infection. 
The average age of patients with severe Covid-19 was 67 ± 14 
years and 27/55 (49.09%) of them were males. Fever was the 
most common clinical features followed by cough and short-
ness of breath (Table 1).

Procalcitonin and Clinical Outcomes
The average duration of treatment was 10.9 ± 5.1 days. The 
average duration before treatment was 7.25 ± 4.1 days. In 
this project, we found 4/55 (7.27%) patients had elevated 
procalcitonin. Among our 55 patients, 3 (4.45%) patients 
passed away. 

Factor Associated with Clinical Outcomes
The factor associated with clinical outcomes was studied. 
Binary logistic regression was utilized to investigate the impact 
of gender, chronic diseases, smoking, duration of symptoms 
and age. No significant association was found between those 
factors and clinical outcome (Table 2). 

Discussion
In this study, among those who diagnosed with Covid-19, 
11.13% had severe disease. This is in agreement with other 
studies that showed the percentage of severe disease is 
around 10% among diagnosed patients.1,10 It was shown 
previously that fever, myalgia, cough, shortness of breath, 
sore throats, diarrhea were the most common symptoms in 
patients with Covid-19.10 In this study, the vast majority of 
patients with severe Covid-19 had fever and cough. This is 
in agreement with studies previously conducted in the 
region and elsewhere.11 In contrast to other studies, diar-
rhea and vomiting were uncommon in our patients.12 This 
might be explained by different variants that caused the 
disease. 

Procalcitonin remains negative in patients with viral 
infections including Covid-19.9 Increased procalcitonin 
levels may reflect bacterial coinfection and is associated with 
increase severity and high mortality rate in patients with 
Covid-19.9 Antibiotic has been used in the treatment of 
severe Covid-19 without evidence of bacterial infection.5,13 
This may cause unnecessary side effect for such patients with 
severe illness. In addition, the burden is already doubled on 
the health system due to the high number of patients. Using 
unnecessary medications such as antibiotics, increase the 
economic burden on the health system. Testing for procalci-
tonin may help determining which patients may need anti-
biotics and help understanding the progress of the disease. 
In our study, 4/55 (7.27%) of our patients showed positive 
procalcitonin test that might indicate bacterial coinfection. 
In contrast to other studies,9 no association was found 
between procalcitonin positivity and clinical outcome. This 
might be due to the small sample size used in this study. 
More studies recruiting larger sample size is recommended 
to explore the impact of procalcitonin positivity on clinical 
outcomes. In contrast to other studies that found associa-
tions between age or gender and clinical outcomes,5 no asso-
ciation was found between age or gender and clinical 
outcomes in this study. In this project, the case fatality rate 
in severe Covid-19 was 5.45% which was lower than that 
reported in other studies.14,15 This might be explained 

Table 1.  Symptoms of patients with Severe Covid-19 patients

Symptoms Number %

Fever 49 89.1

Cough 16 29.1

Shortness of breath 11 20.0

Fatigue 11 20.0

Myalgia 10 18.2

Loss of appetite 10 18.2

Loss of smell 4 7.3

Epigastric pain 3 5.5

Diarrhea 2 3.6

Vomiting 2 3.6

Loss of taste 1 1.8

Table 2.  Factor associated with clinical outcomes in patients with severe Covid-19 patients

  Cured Died P OR CI

Gender (Male) 23/51 4/4 (100%) 0.99 87 0

Chronic diseases 43/51 (84.3%) 3/4 (75%) 0.64 0.56 0.0514–6.0650

Positive procalcitonin 4/4 (100%) 0/100 (0%) 0.99 0 0

Smoking 4/51 (7.8%) 1/4 (25%) 0.33 3.83 0.3200–45.9171

Duration of symptoms 7.47 ± 4.1 4.5 ± 3.2 0.12 0.79 0.5502–1.1207

Age 61 ± 12.3 56 ± 28.4 0.5 0.98 0.9164–1.0427
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partially by the difference in patients genetic makeup and 
the variations in virus variants.

To conclude, fever was the most common symptom in 
subjects with severe Covid-19. Few patients with severe 
Covid-19 showed elevated procalcitonin levels. This might 
indicate that antibiotics should not prescribed empirically 

to such patients. Further studies are needed to investigate 
this. 
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