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To the editor.  

Novel coronavirus disease (COVID-19) or SARS-

CoV-2 was discovered in December 2019 in Wuhan 

City, China. The infection became a global pandemic 

over few months.1 Duhok is a big city in the Kurdistan 

Region of Iraq with a population of 1.3 million. The city 

experienced a large epidemic with one of the highest 

COVID-19 infection and case fatality rates in Iraq.2 The 

centralized COVID-19 database registration system and 

the intensity of infection spread in the city provided an 

excellent opportunity to evaluate the risk of reinfection 

in the city. It is worth mentioning that reinfection may 

be possible after recent reports showing recovered 

patients testing positive after a symptom-free period.3-5 

This study aimed to evaluate the risk of reinfection in a 

cohort of 445,660 COVID-19 RT-PCR-tested cases. 

 

Methods. The database for COVID-19 testing, 

management, and clinical outcomes at Duhok city, 

Kurdistan Region of Iraq, was analyzed. This database 

covers all COVID-19 confirmed cases in the city and 

shows RT-PCR testing results between March 1, 2020, 

and January 24, 2021. Besides, the database contains the 

number of tests performed, number of suspected cases, 

cure rate, case fatality rates, and clinical outcomes. We 

analyzed the centralized and standardized national 

SARS-CoV-2 testing and hospitalization. In addition, 

data from all COVID-19 centers and clinics were 

matched and analyzed. All COVID-19 confirmed cases, 

with at least one RT-PCR positive result after ≥45 days 

after the first positive swab, were considered suspected 

cases. Previous studies showed that a cutoff of 45 days 

could be used as a mark for the end of prolonged PCR 

positivity.6 Suspected cases of reinfection were 

classified as showing either strong or weak evidence of 

reinfection. Strong evidence of reinfection included 

positive RT-PCR cases, the appearance of signs and 

symptoms, resolution of signs and symptoms, negative 

RT-PCR confirming cure (two negative RT-PCR results 

on sequential samples taken at least 24 hours apart), the 

re-appearance of symptoms, and positive RT-PCR after 

≥45 days. Any case that missed one of these conditions 

was considered reinfection with weak evidence and was 

excluded from further analysis.  The risk of reinfection 

was calculated by quantifying the proportion of cases 

with strong evidence for reinfection out of all confirmed 

COVID-19 cases. Apart from the patient with cancer, 

our patients were immunocompetent, and they had no 

disorders that may facilitate reinfection.  

Confirmed cases were defined as patients with 

laboratory confirmation of COVID-19. Mild cases were 

defined as confirmed cases of COVID-19 without 

evidence of viral pneumonia or hypoxia, whereas 

moderate cases were defined as patients with confirmed 

COVID-19 with radiological findings of pneumonia, 

SpO2 ≥ 90% on room air but no signs of severe 

pneumonia.7 Severe cases were defined as patients with 

confirmed COVID-19 with radiological findings of 

pneumonia plus one of the following: respiratory rate > 

30 breaths/min; severe respiratory distress; or SpO2 < 

90% on room air.7  

 

RT-PCR testing. Each RT-PCR testing was composed of 

two reactions using two different kits. First, LightMix 

Modular SARS Wuhan CoV E-gene was used to target 

a 76 bp long fragment from a conserved region in the E 

gene. Second, LightMix Modular Wuhan CoV RdRP-

gene was used to target a 100 bp long fragment from a 

conserved region of the RNA-dependent RNA 

polymerase (RdRP) gene. If the results of both reactions 

were positive, then the test was considered positive. The 

test was considered negative when the results of both 

reactions were negative. If one reaction was positive and 

the other is negative, the test result was considered 

indeterminate. 

 

Results. For the period between March 1, 2020, and 

January 24, 2021, the database showed that the RT-PCR 

test was performed on 445,660 cases. Among those, 

35272 tests were positive. Amongst RT-PCR-positive 
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cases, 30486 (86.4%; 95% CI: 86.1-86.8%) were cured 

and 703 (1.99%; 95% CI: 1.84-2.14%) died, while the 

rest were under medical observation.  Out of 35272 

confirmed COVID-19 cases, 29663 (84%; 95% CI: 

83.7-84.5%) had only one positive RT-PCR result and 

therefore were excluded from the study. Of the 

remaining 5609 cases with more than one positive swab, 

only 34 (0.6%; 95% CI: 0.42-0.84%) cases had at least 

one subsequent positive swab that was ≥45 days from 

the first positive swab and thus qualified for inclusion in 

analysis. Detailed history taking with individual 

investigations of the 34 cases yielded 11 cases with 

strong evidence for reinfection. This gave reinfection 

risk rate of 0.031% (95% CI:0.012-0.049%) (Figure 1). 

Among our cases, 6/11 (54.54%; 95% CI:23-83%) were 

males. All patients were not related, apart from patients 

8 and 9, who were twins (Table 1). The average age was 

39.5±14.6 years (range: 26-79), and the average time 

between the first swab and the reinfection swab was 

79.9±38.3 days (range: 49-174). The infection in 4/11 

(36.36%; 95% CI:10-69%) patients was more severe 

than the first round of infection. The infection was 

severe in both rounds in one patient. 

 

Discussion. In the Duhok City, in the Kurdistan Region 

of Iraq, strict measures were put to combat COVID-19 

infection spread. Such measures started March 1, 2020, 

and continued until May 21, 2020.8,9 Then, political 

necessity and mounting economic pressure on the local 

government demanded the start of a reopening process 

at a progressively rapid pace.8 After reopening, the 

number of COVID-19 cases increased sharply, with a 

concurrent increase in the number of symptomatic 

patients and a two-fold increase in the case-fatality rate.2 

In this study, we found that our cases' cure and case 

fatality rates were 86.4% and 1.99%, respectively. In a 

study conducted in China, the cure and case fatality rates 

were estimated to be 85.97% and 14.03%, 

respectively.10 In a study conducted in Iran and Turkey, 

neighboring countries to Iraq, the case fatality rates were 

6.35% and 2.6%, respectively.11 The variation in cure 

and case fatality rates among different geographical 

regions can be explained in part by the variation in 

preventive measures, the health system's efficiency, the 

genomic makeup of the virus, and host genetics. 

International cooperation and more studies are needed to 

explore this. 

Additionally, the risk of reinfection was 0.031% in 

the city. The risk of reinfection in our study is 

comparable to what was found in Qatar as they found 

risk of reinfection at 0.04%.6 However, it seemed that 

reinfection is a rare phenomenon and may not pose a 

considerable threat. Previous case reports showed 

different severity in reinfection. While a case report 

from the USA showed increased symptoms in the 

reinfection that required giving antiviral treatment,12 

 
Figure 1. Flow chart showing the selection process of COVID-19 eligible cases and summarizing the results of their reinfection status.  
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Table 1. Characteristics of patients showing strong evidence for reinfection 

Patients Age Sex 
First 

infection 

Clinical 

features 

Time between 

first and second 

RT-PCR (Days) 

Second 

infection 

Clinical 

features 
Outcome 

Chronic 

disease 

Patient 1 32 M Mild Myalgia, fever 82 Mild Myalgia Cure No 

Patient 2 40 M Severe 

Fever, loss of 

smell, Myalgia, 

dyspnea 

50 Mild 
Fever, Sore 

throat 
Cure No 

Patient 3 46 M Mild 
Fever, dry 

cough 
74 Moderate 

Fever, Sore 

throat, loss 

of taste and 

smell 

Cure No 

Patient 4 39 M Severe 
Fever, dry 

cough, dyspnea 
122 Mild 

Fever, sore 

throat 
Cure No 

Patient 5 32 F Mild 

Fever, dry 

cough, loss of 

smell, sore 

throat 

174 Mild 

Fever, sore 

throat, 

myalgia 

Cure No 

Patient 6 44 M Mild Fever, myalgia 51 Mild myalgia Cure 
Colon 

Cancer 

Patient 7 26 F Mild 

Headache, 

sweating, loss 

of taste 

84 Mild 
Headache, 

Myalgia 
Cure No 

Patient 8 26 F Mild 
Headache, loss 

of taste 
84 Moderate 

Myalgia, 

cough, 

dyspnea 

Cure No 

Patient 9 36 F Mild 
Sore throat, 

fever 
51 Severe 

Fever, 

myalgia, 

cough, 

dyspnea 

Cure Diabetes 

Patient 10 34 M Mild 
Headache, 

fever 
49 Severe 

Myalgia, 

fever, 

headache, 

anorexia 

Cure No 

Patient 11 79 F Severe dyspnea, fever 58 Severe 

Cough, 

anorexia 

fever 

Cure 

Heart failure 

and 

hypertension 

 

reports from Hong Kong, Belgium and Netherlands 

demonstrated that the severity of reinfection cases was 

the same in both rounds of infection.4,5 In this study, four 

patients showed more severe symptoms that required 

giving antiviral treatment, and that can be explained by 

a very high dose of virus that led to a high viral load. 

Other possibility is that the reinfection might be caused 

by mutated version of the virus. Viral load studies and 

genetic comparison, both of which not available in Iraq, 

were needed to confirm this. The majority of the patients 

had mild or minimal symptoms and none of reinfection 

cases were critical or fatal. This may suggest that the 

vast majority of the patients developed immunity against 

the infection that may last for months and if reinfection 

occurs, it might be mild and none fatal. Long-term 

follow up study is suggested to determine the waning 

time of immunity. Our study has limitations. Firstly, this 

study provided epidemiological evidence for 

reinfections that needs confirmation by sequencing 

analysis of the paired viral samples. Secondly, we may 

have missed some cases that received treatment in non-

governmental clinics. However, we are confident that 

the vast majority of patients were covered in this study. 

To conclude, COVID-19 reinfection appeared to be 

possible but rare; most patients showed mild infection, 

and further research is needed to investigate the reasons 

behind that.   
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