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ABSTRACT 

Introduction: The Karisimbi health zone reported its first case of Covid-19 in the 
twentieth epidemiological week of 2020, and up to the thirty-third epidemiological 
week, it had reported 223 confirmed cases and 22 deaths. There was widespread fear 
of Covid-19 among the population and healthcare providers. The Karisimbi health 
zone implemented a number of strategies to combat the pandemic, including 
epidemiological surveillance of Covid-19, follow-up of contact cases, isolation of 
confirmed cases and medical management. Nevertheless, the health zone was not 
analyzing Covid-19-related data on a regular basis, and was not communicating 
sufficiently on its evolution due to the non-payment of service providers. This justified 
the present study, the aim of which was to analyze Covid-19-related data and inform 
decision-makers and health providers about its evolution in order to contribute to the 

improvement of Covid-19 control strategies. Methods: This cross-sectional descriptive 
study that used secondary data was carried out in the Karisimbi health zone from the 
20th to the 33rd epidemiological week of the year 2020 with a sample of 109 Covid-19 
patient files. Descriptive analyses were carried out (proportion and mean) for the study 

variables derived from Covid-19 patient records. Results: Of the 109 patient files 
examined, 40.4% (45/109) were asymptomatic for Covid-19, while 59.6% (56/109) 
were symptomatic. The average turnaround time for results from the Institut National 
de Recherche Biomédicale was 7 days. The average age of patients with confirmed 
Covid-19 was 38, and the overall case-fatality rate was 10%. Only 61.5% of cases were 
followed up in Covid-19 treatment centers, and diabetes mellitus was the only 
comorbidity encountered, with a diabetes-specific mortality of 100%. From the 
twentieth epidemiological week to the thirty-third week of 2020, Covid-19 evolved in 
a fluctuating manner, with a peak in week 28 and numerous deaths in week. 

Conclusion: From the twentieth epidemiological week to the thirty-third week of the 
year 2020, Covid-19 evolved in a fluctuating manner, with a peak in week 28 and 
numerous deaths in week 31. Thus, the delay in reporting laboratory results (7 days 
turnaround time) did not enable the surveillance team to halt the spread of the disease 
at an early stage. 
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Introduction 

 

The Covid-19 pandemic, the first case of which was 

recorded in Wuhan, China, since December 2019, is 

marking human history by the thousands of deaths it 

causes through its ferocity [1]. However, the Coronavirus 

(Covid-19) disease had spread worldwide. Preserved for a 

short time, Africa has been affected since March 2020, 

with around 85% of countries affected. Covid-19 has gone 

beyond the threat stage to become a sad reality on the 

continent [2]. 

  

Prior to the arrival of this epidemic in Africa, the World 

Health Organization (WHO) and health experts all 

predicted a rapid spread of Covid-19 in Africa, with 

unprecedented mortality [2-5]. This apocalyptic 

prediction of the impact of the Covid-19 epidemic in sub-

Saharan Africa was based on the combination of several 

factors of vulnerability, including the fragility of the health 

system, the economy, the promiscuity of individuals and 

the extreme poverty of populations living from day to day 

without provisions, the endemic nature of certain chronic 

pathologies that predispose to Covid-19, such as 

HIV/AIDS infection, malaria, sickle-cell anemia and 

malnutrition [6-9]. 

  

Limited access to drinking water and essential medicines, 

denial of the disease due to high illiteracy rates, and 

intense trade with Asian and European countries such as 

China, France, Belgium and Italy all contribute to the 

spread of pandemic [9]. However, the spread of the Covid-

19 epidemic in Africa countries appears to be slower and 

less deadly, with notable differences between countries 

[10]. 

  

According to the Africa Center for Disease Control and 

Prevention, the number of confirmed cases of Covid-19 in 

Africa stood at 1,148,849, while the number of deaths due 

to the pandemic had reached 26,664, representing a case-

fatality rate of 2.3%. At that time, South Africa had the 

highest number of Covid-19 cases on the continent, with 

596,060 cases and the highest recorded number of Covid-

19-related deaths at 12,423 deaths [11]. 

  

The Democratic Republic of Congo has not been spared 

by this pandemic. The country´s first Covid-19 index case 

was declared on March 10, 2020 in the provincial city of 

Kinshasa, the country's capital and considered the 

epicenter in the country. This led President Félix 

Tshisekedi to declare a state of emergency and national 

containment to deal with the Covid-19 epidemic on 

March 24, 2020. The lockdown lasted six months and was 

lifted on July 23, 2020 [12,13]. 

  

Covid-19 was confirmed in Goma in April 2020. While 

this province had just emerged from the Ebola epidemic 

that claimed thousands of lives, the population and 

healthcare providers were gripped by fear of a new 

disease. According to the epidemiological bulletin of 

August 31, 2020, 17 provinces out of 26, or 65% of the 

country's provinces were affected, with a total of 1,0104 

confirmed cases, of which 9,322 were declared cured and 

259 deaths. The cure rate was 92.3% and the case fatality 

rate was 2.6% [14]. 

  

North Kivu had a total of 762 confirmed cases and 99 

deaths, representing a case-fatality rate of 13%; and it is 

the province with the highest case-fatality rate due to 

Covid-19 compared with other affected provinces in the 

country [15]. This situation is explained by intense 

mobility of people in the province, because of its 

international airport, two main terrestrial points of entry 

to Rwanda, maritime ports and other roads linking the 

city to other parts of the country. During the period of 

confinement, the city of Goma recorded a migratory flow 

of 30,148 between April and July 2020 [16]. 

  

The Karisimbi health zone is one of the three health zones 

in the city of Goma affected by this pandemic, with a 

cumulative total of 223 confirmed cases and 22 deaths, 

representing a case-fatality rate of 9.87%. This health zone 

had the highest Covid-19 case-fatality rate in the whole 

province [12]. With a surface area of 48.27 km2 and 

581501 inhabitants, it also has a spatial density of 

12046.8407 inhabitants per square kilometer. It has a total 

of 262 health structures, 67 of which are integrated into 

the system, spread over 19 health areas, the Goma 

international airport and a border post between the town 

of Goma and the Republic of Rwanda are located in the 

Karisimbi health zone. 

  

The Karisimbi health zone reported its first case of Covid-

19 in the twentieth epidemiological week of 2020, and by 

the thirty-third epidemiological week, had reported 223 

confirmed cases and 22 deaths. The Karisimbi health zone 

put in place a number of strategies to combat the 

pandemic, including epidemiological surveillance of 

Covid-19, follow-up of contact cases, isolation of 

confirmed cases and medical management. Nevertheless, 

the health zone was not analyzing Covid-19-related data 

on a regular basis, and was not communicating 

sufficiently on its evolution due to the non-payment of 

service providers. This justified the present study, the aim 

of which was to analyze Covid-19-related data and inform 

decision-makers and providers about its evolution in order 

to contribute to the improvement of Covid-19 control 

strategies. 

  

Research objectives 

  

To carry out this study, we set three specific objectives: to 

determine the evolution of Covid-19 in the health zone by 

epidemiological week, to describe the characteristics of 

people with Covid-19 and to determine the average time 

taken for laboratory results to be returned. 
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Methods 

 

Study setting 

  

This study was conducted in the Karisimbi health zone of 

the North Kivu Provincial Health Division in the 

Democratic Republic of Congo. 

  

Type of study 

  

This is a descriptive cross-sectional study using secondary 

data extracted from records of Covid-19 patients notified 

from the 20th to the 33rd epidemiological week of the year 

2020 in the Karisimbi health zone. 

  

Sampling 

  

A total of 223 confirmed cases of Covid-19 were recorded 

in the Karisimbi health zone between the 20th and 33rd 

epidemiological weeks of the year 2020. Thus, of the 223 

confirmed cases, only 107 Covid-19 case files were found 

at the health zone central office and were considered the 

sample size for this study. 

  

Study population 

  

The study population was any record of a patient with 

Covid-19 notified between the 20th and 33rd 

epidemiological week of the year 2020 in the Karisimbi 

health zone and whose medical record was kept at the 

Karisimbi health zone central office. Patient files were 

examined to extract data for this study. 

  

Data analysis 

  

We used EPI DATA 2013 to code and categorize the data, 

which was then exported to SPSS version 23 for analysis. 

Descriptive analyses were carried out (proportion and 

mean) for the study variables derived from Covid-19 

patient records. 

  

Ethical approval 

  

We obtained ethical approval after presentation and 

discussion of the study protocol with the ethics committee 

of the Karisimbi health zone. We obtained ethical 

approval after presentation and discussion of the study 

protocol with the ethics committee of the Karisimbi health 

zone. 

  

  

Results 

 

The Karisimbi health zone investigated and sampled 

1,590 suspected Covid-19 cases and sent them to the 

laboratory for confirmation. Only 223 cases tested 

positive for Covid-19, i.e. 223/1590*100=14%, which 

was taken as the frequency of confirmed Covid-19 cases 

in the health zone. 

  

Evolution of Covid-19 by epidemiological week 

  

From epidemiological week 20 to week 33 of 2020, 

reported cases of Covid-19 fluctuated, peaking in week 28. 

Most deaths occurred in epidemiological weeks 28 and 29, 

accounting for 50% of all deaths during this period 

(Figure 1). 

  

Of the 107 patient files examined, 40.4% were 

asymptomatic for Covid-19, while 59.6% were 

symptomatic. Of the cases presenting clinical signs of 

Covid-19, 70% had cough, 60% had a temperature above 

37°C and 50% had severe weakness and pain (Table 1). 

  

Characteristics of Covid-19 cases 

  

Among confirmed cases of Covid-19 in the Karisimbi 

Health Zone, 63.3% (69/109) were men and 36.6% 

(41/109) women. The average age of patients with Covid-

19 was 38 years (range 3 to 90), and the overall case-

fatality rate due to Covid-19 was 10% (11/109). In terms 

of medical management, 61.5% (67/109) of Covid-19 

patients were treated at the treatment center and 38.5% 

(42/109) at home. 

  

Of the 109 patient files examined, 40.4% (45/109) were 

asymptomatic for Covid-19, while 59.6% (65/109) were 

symptomatic. The distribution of the different clinical 

signs of Covid-19 among the symptom cases is shown 

below: 72.3% (47/65) had a cough, 63.1% (41/65) had a 

temperature above 37°C, 55.4% (36/65) had headache, 

53.8% (35/65) had pain, 49.2% (32/65) had intense 

fatigue, 30.8% (20/65) had a nasal discharge, 29. 2% 

(19/65) had shortness of breath, 18.5% (12/65) had 

nausea, 18.5% (12/65) had sore throat, 13.8% (9/65) had 

vomiting and 7.8% (5/65) had diarrhea (Table 1). 

  

Of the confirmed cases, 66.1% (72/109) were contacts of 

known confirmed or probable cases, and 22% (24/109) 

were healthcare workers, 8.3% (9/109) had been 

hospitalized or visited a health facility within 14 days 

prior to the date of symptoms onset and 0.9% (1/109) 

were known to have travelled within 14 days of the onset 

of symptoms (Table 2). 

  

Complications identified among COVID-19 cases 

  

Of the 109 cases, only 10/109 (9.2%) cases experienced 

complications. Among these cases, 90% (9/10) had acute 

respiratory distress, 70% (7/10) were admitted to the 

intensive care unit, 60% (6/10) received oxygen therapy 

and 40% (4/10) were in a comatose state (Table 3). Our 

study showed that diabetes mellitus was the only 
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comorbidity encountered, with a diabetes-specific 

mortality of 100%. 

  

Average time taken for receiving results 

  

The average turnaround time for Covid-19 sample results 

from the Institut National de Recherche Biomédicale in 

Kinshasa to the Karisimbi Health Zone response team 

was 7 days, ranging from 3 to 25 days. 

  

  

Discussion 

 

The present study was initiated to analyze the records of 

patients with Covid-19, and to inform decision-makers 

about the evolution of the disease in the Karisimbi Health 

Zone of North Kivu Province in the Democratic Republic 

of Congo in order to contribute to improving the fight 

against the pandemic. The frequency of Covid-19 

infection in the Karisimbi Health Zone was 14%. 

  

The study involved a sample of 109 Covid-19 patients, 

63.3% of whom were men and 36.7% women. The high 

frequency of Covid-19 cases among men could be 

explained by the fact that, in the Karisimbi Health Zone, 

it is mostly men whose occupations and family survival 

require them to go out a lot and be in contact with the 

outside world, exposing them to the circulating virus, 

rather than the women who commonly stay at home to 

look after their children. 

  

The results of this study are similar to those of a study 

carried out in Iceland by D.F Gudbjartsson et al who 

showed that children under 10 and women were less 

affected by corona virus infection than men [17]. While 

40% of cases were asymptomic and the response strategy 

consisted of screening only contact cases showing signs 

linked to Covid-19, this strategy run counter to the 

conclusions of a meta-analysis study by Diana Buitrago-

Garcia et al who estimated that 17-25% of people infected 

with Covid-19 would remain asymptomatic throughout 

the course of their infection [18]. 

  

The finding that 40% of the cases were asymptomatic is 

consistent with the Diamond Princess publication which 

revealed that 48% of cases confirmed by respiratory 

sampling were totally asymptomatic [19]. Melissa M. et al 

on the other hand showed a higher frequency with more 

than half the residents with positive results being 

asymptomatic at the time of testing [20]. 

  

The most frequent symptoms and clinical signs found in 

the files of patients suffering from Covid-19 were: cough, 

temperature above 370C, and pain representing 70%, 60% 

and 50% respectively. The presence of these symptoms 

which are linked to Covid-19 infection, confirms that the 

patients in this study had the disease. A study by Haiyan 

Qiu et al showed that the most common symptoms on 

admission were fever (36%) and dry cough (19%) in all 

patients confirmed positive for Covid-19 [21]. And a study 

by Fang Zheng et al found that cough and fever were the 

main symptoms, with 44% and 52% respectively [22]. 

  

The Covid-19 case-fatality rate of 10% in Karisimbi health 

zone was higher than the rate in other health zones in the 

country, which was around 1%. This may be explained by 

the lack of early case reporting, which would also justify 

the lack of adjustment of control strategies by decision-

makers. However, the Karisimbi zone case fatality rate are 

in line with studies carried out by Richardson S et al and 

Groenewegen K. A et al, who found 9.6% Covid-19 case-

fatality [23]. 

  

The average turnaround time for laboratory results was 7 

days. This is due to the fact that the Karisimbi Health 

Zone does not have the necessary capacity for the 

biological analysis of Covid-19 samples and samples had 

to be sent to the National Laboratory, which prevented 

the response team from stopping the circulation of the 

virus in the Karisimbi Health Zone at an early stage. 

  

Our study revealed certain complications among ten 

COVID-19 cases, including 90% of patients presenting 

with acute respiratory distress, 70% admitted to the 

intensive care unit, 60% receiving oxygen therapy, 40% in 

a comatose state, whereas a study by William Murk et al 

showed that pneumonia, acute respiratory distress 

syndrome, acute lower respiratory tract infection and 

respiratory failure were complications identified [24]. 

  

In terms of comorbidity, only diabetes mellitus was 

identified, with a diabetes-specific mortality of 100%. This 

agrees with the various daily epidemiological reports of 

the Multisectoral Committee for the Fight against Covid-

19 indicating that mortality is very high among patients 

with comorbidities [13]. 

  

  

Conclusion 

 

In conclusion, the results of this study carried out in the 

Karisimbi Health Zone highlight a fluctuating evolution 

of Covid-19 over the epidemiological weeks studied, with 

a peak observed in week 28 and most deaths in weeks 28 

and 29. Characteristics of Covid-19 cases showed that the 

majority of patients were symptomatic, presenting mainly 

with symptoms of cough, fever, weakness, severe pain, 

runny nose, shortness of breath, nausea, sore throat, 

diarrhea, vomiting, and headache. Men were more 

affected than women, with an average age of affected 

patients of 38. The overall case-fatality rate was 10%, with 

diabetes mellitus as the only comorbidity associated with 

a specific mortality of 100%. Complications were rare but 

serious, notably acute respiratory distress and admission 
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to intensive care. Finally, the average time taken to receive 

results from the Institut National de Recherche 

Biomédicale in Kinshasa to the Karisimbi health zone 

intervention team was 7 days, with a variability ranging 

from 3 to 25 days. These results underline the importance 

of continuous monitoring and appropriate management 

to combat Covid-19 in the study area. 

  

We recommend that the Karisimbi Health Zone (should) 

integrate Covid-19 data analysis into routine activities, 

and present evolving trends in the Covid-19 situation at 

the weekly Health Zone epidemiological surveillance unit 

meeting. And the government of Congo should train 

health professionals in matters of Covid-19 management, 

and then equip the Health Zone with Lab equipment for 

biological analysis of Covid-19 samples to facilitate timely 

diagnosis and institution of public health measures to 

control spread of the disease. 

 

What is known about this topic 

 

• Cough and fever are the main symptoms (rarely 

serious). 

• Mortality is very high in patients with 

comorbidities. 

• A smaller percentage of individuals infected with 

Covid-19 remain asymptomatic throughout the 

course of their infection. 

 

What this study adds 

 

• The average time taken by the Institut National 

de Recherche Biomédicale de Kinshasa to return 

Covid-19 sample results to the Karisimbi Health 

Zone response team was 7 days. 

• The mean age of Covid-19 patients was 38 years. 

• Diabetes mellitus was the only comorbidity 

encountered, with a diabetes-specific mortality of 

100%. 
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Table 1: Clinical characteristics of Covid-19 patients notified from epidemiological week 20 to 33 of 2020 in the Karisimbi 
health zone 

Signs Signs (n=65) Percentage 

Fever at 380C 

No 24 36,9 

Yes 41 63,1 

Nasal discharge 

No 45 69.2 

Yes 20 30.8 

Shortness of breath/Dyspnea 

No 46 70.8 

Yes 19 29.2 

General Weakness/Intense Fatigue 

No 33 50,8 

Yes 32 49,2 

Nausea 

No 53 81.5 

Yes 12 18.5 

Sore Throat 

No 53 81.5 

Yes 12 18.5 

Diarrhoea 

No 60 92.2 

Yes 5 7.8 

Cough 

No 18 27.7 

Yes 47 72.3 

Vomiting 

No 56 86.2 

Yes 9 13.8 

Headache 

No 29 44.6 

Yes 36 55.4 

Pain 

No 30 46.2 

Yes 35 53.8 

65 patients who showed clinical signs of Covid-19, 7/10 had cough, 6/10 had a temperature over 370C 5/10 had severe 
weakness and pain 
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Table 2: Sources of exposure of Covid-19 patients from epidemiological week 20 to week 33 of 2020 in the Karisimbi 

health zone 

Signs Signs (n=109) Percentage 

Notion of hospitalization/consultation/visit to a health facility within 14 days prior to the date of onset of 

symptoms 

No 100 91,7 

Yes 9 8,3 

Health Care Provider 

No 85 78,0 

Yes 24 22,0 

Travel in the 14 days 

prior to the appearance of the sign 

No 108 99,1 

Yes 1 ,9 

Close contact with a probable or confirmed case in the 14 days preceding the case. 

No 37 33,9 

Yes 72 66,1 

Of the cases,7/10 where contacts of confirmed or probable cases, 2/10 were health personnel 
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Table 3: Complications identified in Covid-19 patients from epidemiological week 20 to week 33 of 2020 in the Karisimbi health 

zone 

Signs Signs(n=10) Percentage 

Patients admitted to an intensive care unit 

No 3 30 

Yes 7 70 

Patients who have been ventilated 

No 5 50 

Yes 5 50 

Patients who have received oxygen therapy 

No 4 40 

Yes 6 60 

Coma     

No 6 60 

Yes 4 40 

Patients with acute respiratory distress syndrome 

No 1 10 

Yes 9 90 

Of the cases that experienced complications, 9/10 had acute respiratory distress, 7/10 were admitted to an intensive care unit, 

6/10 received oxygen therapy, 4/10 were in a comatose state 
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Figure 1: Covid-19 trends from epidemiological week 20 to week 33 of 2020 in the Karisimbi health zone 

 

 


