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To the editor.  

Coronavirus disease 2019 (COVID-19), which is 
caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), is an emerging 
infectious disease that was identified in December 
2019 in Wuhan, China.1 In February 2020, the first 
cases of COVID-19 were recorded in Southern Iraq. 
With the appearance of these cases, strict control 
measures were implemented in the Kurdistan Region. 
These measures included the closure of schools and 
universities, the closing of borders and airports, 
cancellation of public and religious gatherings, and 
mandatory quarantine for persons returning from 
traveling abroad and contacts of confirmed cases. 

Despite these measures, the first case of COVID-19 
was diagnosed in the region on March 1, 2020. All 
individuals diagnosed with SARS-CoV-2 infection 
were admitted to designated COVID centers regardless 
of symptoms and were treated according to the 
Ministry of Health guidelines. This report describes the 
first three months of the SARS-CoV-2epidemic in the 
Kurdistan Region of Iraq, including the case fatality 
rate and the recovery rate and factors related to 
COVID-19-related deaths. 
 
Materials and methods. 
Study setting. Patients included in this study were from 
the Kurdistan Region, Northern Iraq. The region 
borders on Turkey and Iran, which both have COVID-
19 epidemics. This region, which comprises four cities: 
Erbil, Duhok Sulaymaniyah, and Halabja,  has a total 
population of 5,816,000. A COVID center has been 
established in each city for the management and 
treatment of confirmed cases. As a national program, 
all data regarding COVID-19 are published and 
updated daily through the COVID-19 information 
center, a Regional Government of Kurdistan website. 
 

Patients. Patients were defined as any individual with a 
positive SARS-CoV-2 polymerase chain reaction 
(PCR) test result regardless of the presence of 
symptoms. The PCR test was conducted in duplicate. A 
suspected patient was defined as an individual with 
acute respiratory illness who had either traveled to an 
area with person-to-person transmission of SARS-
CoV-2 or had close contact with a confirmed case 
within 14 days before symptom onset. Individuals who 
returned from abroad or been in contact with confirmed 
cases were quarantined. 

Quarantine was defined as confining individuals in 
a dedicated facility. In quarantine, patients were 
examined clinically for signs and symptoms of 
COVID-19. Patients were tested by PCR at the 
beginning and the end of the quarantine period. On 
discharge from hospital or quarantine centers, they 
were instructed to remain in quarantine in their homes 
for a further14 days. 
 
Treatment. All patients received two doses of oral 
hydroxychloroquine 400 mg on the first day, then 
200 mg twice a day, and 75 mg oral oseltamivir twice a 
day for the duration of their stay in the COVID center. 
Some patients were prescribed antibiotics or other 
medications as needed. Recovery was defined as the 
disappearance of symptoms with negative SARS-CoV-
2 reverse transcription (RT)-PCR results. Patients 
admitted to COVID centers were tested using RT-PCR 
twice a week. If the test was negative, it was repeated 
after 24 hours. Patients were considered cured when 
two RT-PCR results on two consecutive days were 
negative. The significance of differences between 
confirmed, recovered, and death cases were determined 
by Chi-square and Fisher’s exact tests. P values of < 
0.05 were considered statistically significant. 

Ethical approval was obtained from the ethics 
committee in the College of Medicine, University of 
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Zakho. 
 

Results.  
Patients. In the Kurdistan Region, 64591 people were 
tested for SARS-CoV-2 using RT-PCR up to May 21, 
of whom 452 (0.7%) were positive. The patient 
characteristics are shown in Table 1. The majority of 
cases were diagnosed in two cities: Erbil and 
Sulaymaniyah (Of the patients, 49.1% were male, and 
88.9% were below the age of 60 years (Table 1). The 
majority (80%) were asymptomatic. The most common 
symptoms were fever, dry cough, and shortness of 
breath. The time to recovery ranged from 7 to 32 days. 
The criteria for severity of COVID-19 were defined 
according to The Official Chinese Government Guide 
to Diagnosing and Treating the Novel Coronavirus (7th 
version).2 

 
Table 1. Characteristics of patients with SARS-CoV-2 infection in 
Kurdistan Region, Iraq, March 1 to May 21, 2020 (N=452). 

Variable Frequency Percentage (%)  
Sex   

Male 222 49.11 
Female 230 50.89 

Age group (year)   
0-19 125 27.66 
20-39 180 39.82 
40-59 97 21.46 
≥60 50 11.06 

City   
Erbil 233 51.55 
Sulaymaniyah 178 39.38 
Duhok 19 4.2 
Halabja 22 4.87 

Symptoms   
Fever 43 9.51 
Dry cough 55 12.17 
Shortness of Breath 30 6.64 

Total 452 100 

 
Case Distribution. Following the diagnosis of the first 
case on March 1, 2020, there was a steady increase in 
the number of cases. The highest rate of infection was 
recorded in Erbil (Table 2). The highest number of 
patients was recorded (44 patients) on April 6, 2020. 
These patients were interviewed, and it was discovered 
that they had all attended a funeral, which was 
forbidden under the social distancing rules that were in 
place. Case tracing led to the diagnosis of 129 funeral-
related cases in Erbil city.  

 
Case fatality and recovery rates. Five of the confirmed 
cases (1.1%) died. Four of them had ischemic heart 
disease and hypertension. One patient had diabetes and  
 

Table 2. Case fatality rate of SARS-CoV-2 infection in Kurdistan 
Region, Iraq, March 1 to May 21, 2020. 

Variable No. of confirmed 
cases 

Fatality 
rate (%) P-value 

Sex 
   

Male 222 3 (1.35) 0.68 
Female 230 2 (0.87)  

Age group (year) 
   

0-19 125 0 (0)  
20-39 180 0 (0) 0.001 
40-59 97 0 (0)  
≥60 50 5 (10)  

City 
   

Erbil 233 1 (0.43)  
Sulaymaniyah 178 4 (2.25) 0.32 
Duhok 19 0 (0)  
Halabja 22 0 (0)  

 
Table 3. Characteristics associated with recovery from SARS-CoV-
2 infection in Kurdistan Region, Iraq, March 1 to May 21, 2020. 

Variable No. of 
recovery  

Recovery 
rate (%) P-value 

Sex    
Male 189 49.09 0.98 
Female 196 50.91  

Age group (year)    
0-19 108 28.05  
20-39 155 40.26 0.28 
40-59 84 21.82  
≥60 38 9.87  

City    
Erbil 210 54.55  
Sulaymaniyah 134 34.81 0.5 
Duhok 19 4.94  
Halabja 22 5.71   

 
chronic renal insufficiency. All five patients were over 
60 years old and had a history of diabetes or ischemic 
heart diseases. The case fatality rate increased 
significantly with age (p=0.001) but not with sex 
(p=0.68) (Table 2). Meanwhile, 385/452 (85.18%) 
recovered. No association was found between age or 
sex and the recovery rate (Table 3).  
 
Discussion. In the Kurdistan Region of Iraq, 452 cases 
of SARS-CoV-2 infection were recorded between 
March 1 and May 21, 2020, and the highest incidence 
was in Erbil city. The higher rate might be related to 
Erbil’s location. The capital city shares a border with 
the Islamic Republic of Iran, the epicenter of infection 
in the Middle East. 

It has previously been reported that the incidence of 
both SARS-CoV and SARS-CoV-2 infections is higher 
in males than in females.3,4 However, in this study, 
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their number did not differ according to sex. This is 
difficult to explain and might be due to the relatively 
small number of infected patients. More studies are 
needed to determine the reason for sex-related 
differences in the incidence of infection. 

During the study period, five patients died because 
of the infection. All of them had comorbidities, such as 
ischemic heart disease and diabetes in agreement with 
a study conducted in China, where cardiovascular 
diseases, diabetes millets, chronic obstructive 
pulmonary diseases, hypertension, and cancers were 
found as the main risk factors for death.5 Previous 
studies found that the case fatality rate increases with 
age, particularly in patients older than 60 years.6 In 
agreement with this, we found a significant association 
between age and case fatality rate, and all the patients 
who died were older than 60 years old. Case fatality 
rates vary according to country; for example, case 
fatality rates of 4%, 4–8%, and 1.2% have been 
reported in China,7 Italy,8 and Germany,9 respectively. 
In our study, the case fatality rate was 1.1%, while the 
recovery rate was 85%. The low case fatality rate and 
high cure rate in the Kurdistan Region may be partially 
attributable to the early diagnosis of the infection and 
the early initiation of treatment. The majority of cases 
were young or middle-aged adults. If a higher 
proportion of the infections had occurred among older 
adults, such as in Italy, the fatality rate would probably 
have been higher.  

Notably, the Kurdistan Region imposed physical 
distancing and health-education programs sooner than 
some other countries and some other parts of Iraq, and 
that may have played a role in the low case fatality 
rate. The case fatality rate in Kurdistan may increase as 
the epidemic progresses. Early pharmaceutical 
intervention may also have played a role in the high 
recovery rate. However, this should be interpreted with 
caution as our study did not test drug efficacy.  

The most common clinical features associated with 
the infection have been reported to be fever, dry cough, 
shortness of breath, rhinitis, and hemoptysis.10 In our 

study, the most common symptoms were fever (9.5%), 
dry cough (12%), and mild shortness of breath (6.5%); 
however, most patients were either asymptomatic or 
had mild symptoms. None of the patients in our study 
required mechanical ventilation. 

It has been shown that strict social distancing 
helped control the outbreak in this region.11,12 The 
highest number of patients was recorded in Erbil city 
on April 6. Interviewing those patients revealed that all 
attended a prohibited funeral. Tracing the persons 
attending the funeral resulted in the identification of 
129 people who had become infected. Consequently, 
state-imposed community-wide containment was 
declared, including a state-imposed curfew, and which 
controlled the spread of the infection, and the number 
of cases declined.  

One of the limitations of our study was that centers 
used different definitions for the duration of recovery. 
In some centers, the length was calculated from the 
first positive PCR of the diagnosis to the first negative 
PCR of the recovery. In contrast, other centers used 
different approaches, such as the duration of hospital 
admission. Therefore, the calculation of the time to 
recovery and its relationship to age and sex could not 
be assessed. 

To conclude, a majority of the patients diagnosed 
with COVID-19 were in Erbil city and were 
asymptomatic. Most patients recovered without 
complications. The case fatality rate was low and 
increased with age. Comprehensive research is needed 
to investigate regional variation in virus strains, the 
role of host genetic factors, and immune responses in 
different populations 
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