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INTRODUCTION 
 

Cholera is caused by Vibrio cholerae and epidemics are 
primarily caused by serogroups O1 and O139. Serogroup O1 
has two biotypes (El Tor and classical) and both biotypes can 
further be classified into three serotypes: Ogawa, Inaba and 
Hikojima. V. cholerae O1 Hikojima is an unstable form and 
rarely occurs in nature1. Cholera is a waterborne, life
threatening form of dehydrating diarrheal disease caused by 
the toxigenic serogroup strains of Vibrio cholerae. It remains a 
public health threat, as evidenced by its substantial 
contribution to morbidity and mortality in lo
countries2. 
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                             A B S T R A C T  
 

Background: In addition to improving water, sanitation and hygiene (WASH) measures 
and optimal case management, the introduction of Oral cholera vaccine (OCV) is a 
complementary strategy for cholera prevention and control for vulnerable population 
groups. Cholera is still a major global health problem, affecting mainly people living in 
unsanitary conditions and who are at risk for outbreaks of cholera. The objective of our 
study is to assess the incidence after a mass vaccination campaign against the cholera 
epidemic in North Kivu Province, especially in four health zone which are near lake Kivu 
and Edward.  
Methods: We did a cross-sectional survey in the areas included as part of the target 
population of the 2019 OCV campaign in North Kivu province, which was organized
May 28 to June 1, 2019. A study team collected data through a survey and in
interviews during two weeks (09-22 december 2019) 
Results: The overall vaccination coverage with at least one dose in this four health zone 
was 101.5%. The highest administrative coverage provided by the Ministry of Health was 
observed among children under 4 years of age in the Goma health zone (188.0%). While 
among those aged 5 to 14, the highest coverage was that observed in the Kirosthe HZ 
(138.2%). On the other hand, among those over 15 years old, the Kibirizi health zone had 
the highest coverage, 85.1%. The incidence of cholera before the OCV mass campaign was 
around 45.6% against 2.4% after. 
Conclusions: The findings revealed a single dose of oral cholera vaccin
means of preventing cholera during an epidemic in North Kivu.
 
 

   
 
 
 

Cholera is caused by Vibrio cholerae and epidemics are 
primarily caused by serogroups O1 and O139. Serogroup O1 
has two biotypes (El Tor and classical) and both biotypes can 

nto three serotypes: Ogawa, Inaba and 
Hikojima. V. cholerae O1 Hikojima is an unstable form and 

. Cholera is a waterborne, life-
threatening form of dehydrating diarrheal disease caused by 
the toxigenic serogroup strains of Vibrio cholerae. It remains a 
public health threat, as evidenced by its substantial 
contribution to morbidity and mortality in low-income 

The Democratic Republic of the Congo (DRC) accounts for an 
estimated 189,000 (5%–14%) of the 1.34
cases worldwide annually3. Vibrio cholerae repeatedly 
reappeared in the DRC throughout the 1970s and became 
endemic around the Great Lakes in eastern DRC in 1978, 
resulting in part from favorable conditions for the bacterium’s 
environmental survival 4. Complex emergencies in eastern 
DRC have since enabled the regular spread of cholera
the lake banks and to surrounding health zones, driven by 
water supply interruptions, high population densities, and 
population movement4.  
 

Cholera continues to be a public health threat in
developing countries as highlighted by recent outbreaks in 
Angola, Zimbabwe, Haiti, the Democratic Republic of the 
Congo and other regions of Africa. Ensuring clean water, 
sanitation and hygiene constitute the main strategies for the 
prevention of the disease. But in endemic areas with seasonal 
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In addition to improving water, sanitation and hygiene (WASH) measures 
and optimal case management, the introduction of Oral cholera vaccine (OCV) is a 
complementary strategy for cholera prevention and control for vulnerable population 

till a major global health problem, affecting mainly people living in 
unsanitary conditions and who are at risk for outbreaks of cholera. The objective of our 
study is to assess the incidence after a mass vaccination campaign against the cholera 

n North Kivu Province, especially in four health zone which are near lake Kivu 

sectional survey in the areas included as part of the target 
population of the 2019 OCV campaign in North Kivu province, which was organized from 
May 28 to June 1, 2019. A study team collected data through a survey and in-depth 

The overall vaccination coverage with at least one dose in this four health zone 
administrative coverage provided by the Ministry of Health was 

observed among children under 4 years of age in the Goma health zone (188.0%). While 
among those aged 5 to 14, the highest coverage was that observed in the Kirosthe HZ 

and, among those over 15 years old, the Kibirizi health zone had 
the highest coverage, 85.1%. The incidence of cholera before the OCV mass campaign was 

The findings revealed a single dose of oral cholera vaccine can be used as a 
means of preventing cholera during an epidemic in North Kivu. 

The Democratic Republic of the Congo (DRC) accounts for an 
14%) of the 1.34–4.01 million cholera 

. Vibrio cholerae repeatedly 
reappeared in the DRC throughout the 1970s and became 
endemic around the Great Lakes in eastern DRC in 1978, 

in part from favorable conditions for the bacterium’s 
. Complex emergencies in eastern 

DRC have since enabled the regular spread of cholera along 
the lake banks and to surrounding health zones, driven by 
water supply interruptions, high population densities, and 

Cholera continues to be a public health threat in many 
developing countries as highlighted by recent outbreaks in 
Angola, Zimbabwe, Haiti, the Democratic Republic of the 
Congo and other regions of Africa. Ensuring clean water, 
sanitation and hygiene constitute the main strategies for the 

e disease. But in endemic areas with seasonal 
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cholera outbreaks, these basic needs are often not met and 
cholera outbreaks during natural or man-made disasters are 
usually associated with infrastructure breakdown. In October 
2009, the World Health Organization’s Strategic Advisory 
Group of Experts on Immunization recommended that oral 
cholera vaccination should be considered as a reactive strategy 
during outbreaks, in addition to the already recommended 
preventive use of oral cholera vaccination in endemic areas5.  
DRC is no stranger to cholera. The disease repeatedly 
reappeared in DRC throughout the 1970’s, becoming endemic 
in eastern DRC by 1978. Now, DRC makes up approximately 
5-14% of annual cholera cases worldwide. In 2017, there were 
53,037 cases and 841 deaths. In 2018, there were 29,304 
suspected cholera cases and more than 930 deaths. According 
to literature, complex emergencies in eastern DRC have 
enabled cholera to continue its spread along the banks of the 
Great Lakes and into surrounding areas due to water supply 
interruptions, high population densities and population 
movement. The 2019 outbreak is affecting 20 of DRC’s 26 
provinces, particularly Haut-Katanga, South Kivu, 
Tanganyika, Haut-Lomami and North Kivu 
 

Cholera is still a major global health problem, affecting mainly 
people living in unsanitary conditions and who are at risk for 
outbreaks of cholera. During the past decade, outbreaks are 
increasingly reported from more countries6. From the early 
killed oral cholera vaccine, rapid improvements in vaccine 
development occurred as a result of a better understanding of 
the epidemiology of the disease, pathogenesis of cholera 
infection and immunity. The newer-generation oral killed 
cholera vaccines have been shown to be safe and effective in 
field trials conducted in cholera endemic areas. Likewise, they 
have been shown to be protective when used during outbreak 
settings. Aside from providing direct protection to vaccinated 
individuals, recent studies have demonstrated that these killed 
oral vaccines also confer indirect protection through herd 
immunity. Although new-generation oral cholera vaccines 
should not be considered in isolation from other preventive 
approaches in countries where they are most needed, 
especially improved water quality and sanitation, these 
vaccines serve as immediately available public health tools for 
preventing further morbidity and mortality from cholera. 
 

Provision of safe food and water, adequate sanitation, 
implementation of personal and community hygiene are 
considered as public health interventions to prevent and 
control diarrheal diseases. The most vulnerable to these 
diseases live in developing countries where quick and full 
implementation of these measures in the near future is unlikely 
due to lack of funds and infrastructure. In emergencies 
following man-made or natural disasters, such measures are 
unlikely to be implemented timely. Previously, vaccination has 
not been considered as a control measure for endemic cholera 
because of concerns with vaccine efficacy, availability, costs 
and feasibility. Failure of standard prevention and control 
measures in low-income countries has increased the 
acceptability of cholera vaccination as an additional public 
health prevention and control tool in resource poor 
settings(Philippe Cavailler , Marcelino Lucas,  2006) 
 

Despite available data on the protection conferred by OCVs, 
governments may require local evidence of impact to justify an 
initial vaccination campaign, for advocacy, to maintain public 
confidence in the vaccine or to guide future decisions 

regarding scaling-up of vaccination or inclusion of the vaccine 
in their public health program. The objective of our study is to 
assess the incidence after a mass vaccination campaign against 
the cholera epidemic in North Kivu Province 
 

METHODS 
 

Study Design 
 

Six months after the first passage of the OCV campaign, we 
carried out a cross-sectional survey in the areas included as 
part of the target population of the 2019 OCV campaign in 
North Kivu province, which was organized from May 28 to 
June 1, 2019. 
 

Study Setting 
 

The province of North Kivu is located in the Great African 
Rift bordered by lakes Edouard and Kivu and by the northern 
part of Lake Tanganyika. The climate in this region is 
characterized by a rainy season, from October until the end of 
May, and a dry season the rest of the time. From January 2000 
through December 2019, reports of cholera cases and deaths 
were collected weekly from each health district (HD) of North 
Kivu provinces. Case-patients of cholera were defined as 
recommended by the World Health Organization (WHO): 
‘‘any person 5 years of age or older in whom severe 
dehydration develops or who dies from acute watery 
diarrhoea’’, with an age limit lowered to 2 years for cases 
associated with confirmed cholera outbreaks (4. Also as 
recommended by the WHO, each new important outbreak was 
confirmed by culture and identification of Vibrio cholera O1 
from stool samples 4 . 
 

North Kivu (53,855 km2, 4,667,699 inhabitants, 19 HDs) is 
located in the Great Rift Valley, and border Lake Edward, 
Lake Kivu, and the north edge of Lake Tanganyika. In Kivu, 
the climate is characterized by a rainy season from October to 
the end of May and a dry season the rest of the year. However, 
the rainy season is partially interrupted by a short dryer period 
in January and February. The relief of the Kivu provinces is 
dominated by several volcanic chains. Nyiragongo, the most 
active volcano, is located approximately 20 kilometres north of 
the city of Goma (400,000 inhabitants) near Lake Kivu       
 

 
 

Source: GIS / OVG 2018 Goma geographic system, Goma Volcanological 
Observatory 

 

Figure 1 Location of health zone in the North Kivu province 
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Data collection 
 

Upon arrival at the household, a list of all members was 
created, and one individual was randomly selected for 
interview. After obtaining written consent, data were collected 
through standardized paper-based questionnaires during face
to-face interviews in Swahili (local language). Cholera 
immunization status was ascertained through oral reporting 
(history) and vaccination cards. 
 

The questionnaire included sections for socio
status, vaccination status (card-confirmed and orally 
and the presence of cholera in the household after the 
vaccination campaign mass. A study team collected data 
through a survey and in-depth interviews during two weeks 
(09-22 december 2019) 
 

Data analysis 
 

Data was analyzed using SPSS 23.0 software.
 

Ethical consideration 
 

All respondents gave written consent before participating in 
the study. The research review committee and the ethics 
review committee of the provincial health division of North 
Kivu Province approved the study. 
 

RESULTATS 
 

Table I Socio-demographic characteristics interviewed after a 
community mass vaccination campaign in North Kivu 

Province. 
 

Demographics of respondents Effective
Sex  

Male 187 
Feminine 184 

Age  
18 to 24 128 
25 to 34 122 

35 to 44 years 81 
45 to 55 34 
Over 55 6 

Marital status  
Married 207 
Single 120 

Divorced 41 
Widowers 3 
Religion  
Catholic 110 

Protestant 150 
Muslim 87 
other ( 24 

Professional activities  
Trader 120 
Farmer 218 
Artisan 26 

Health professional 1 
Other (Teacher) 6 

Seniority in the residential 
environment 

 

Less than a year 13 
Two years 27 

Three years 61 
Over 3 years 270 

Household size  
1-5 133 
6-10 166 

11-15 72 
 

It appears from this table that over half, or 50.4% of 
respondents were male sex and 49.6% female. In relation to 
age, 34.5% of respondents aged between 18 and 24 years; 
32.9% between 25 and 34 years and 1.6% were over 55 years. 

Current Advanced Research Vol 9, Issue 06(A), pp 22380-22384, June 2020
 

22382

Upon arrival at the household, a list of all members was 
created, and one individual was randomly selected for 
interview. After obtaining written consent, data were collected 

based questionnaires during face-
interviews in Swahili (local language). Cholera 

immunization status was ascertained through oral reporting 

The questionnaire included sections for socio-demographic 
confirmed and orally reported), 

and the presence of cholera in the household after the 
vaccination campaign mass. A study team collected data 

depth interviews during two weeks 

are. 

All respondents gave written consent before participating in 
the study. The research review committee and the ethics 
review committee of the provincial health division of North 

demographic characteristics interviewed after a 
community mass vaccination campaign in North Kivu 

Effective Percentage 
 

50.4 
49.6 

 
34.5 
32.9 
21.8 
9.2 
1.6 

 
55.8 
32.3 
11.1 
0.8 

 
29,6 
40,4 
23,5 
6,5 

 
32.3 
58.8 
7.0 
3 

1.6 

 

3.5 
7.3 

16.4 
72.8 

 
 
 
 

It appears from this table that over half, or 50.4% of 
respondents were male sex and 49.6% female. In relation to 
age, 34.5% of respondents aged between 18 and 24 years; 
32.9% between 25 and 34 years and 1.6% were over 55 years. 

Regarding marital status, 55.8% were married, 32.3% of single 
and 0.8% widowers. Regarding religion, the majority 
respondents 40.4% are Protestant, 29.6% Catholic and 23.5% 
of Muslims. In connection with seniority in the place of 
residence, 72.8% of respondents have already more 
years, 16.4% have already been 3 years in zones and a 
minority of respondents have already done within a year or 
3.5%. In reading this table, we find that 44.7% of respondents 
have an average size of 6 to 10 people, while 35.8% had a size 
of 5 persons and 19.4% between 11 to 15 people in the 
housework. 
 

OCV coverage 
 

The results of the highest administrative coverage provided by 
the Ministry of Health were observed among children under 4 
years of age in the Goma health zone (188.0%). While among 
those aged 5 to 14, the highest coverage was that observed in 
the Kirosthe HZ (138.2%). On the other hand, among those 
over 15 years old, the Kibirizi health zone had the highest 
coverage, 85.1%. The overall vaccination coverage with at 
least one dose in this four health zone was 101.5% (fig 1). 
 

Fig 1 Vaccination coverage (%) by age in the areas targeted for vaccination in 
2019.

 
Table 2 Incidence of cholera before and after the vaccination 

campaign in the 4 health zones in North Kivu Province
 

cholera cases 
presence in the 

household 

Before the mass 
campaign

Effective Percentage
Yes 169 
No 202 

 

It appears from this table that the incidence of cholera before 
the mass campaign was around 45.6% against 2.4% after.
 

DISCUSSION 
 

The aim of this study is to assess the pre and post vaccination 
incidence of the inhabitants against the cholera epidemic in the 
Province of North Kivu .The overall vaccination coverage with 
at least one dose in this four health zone was 101.5%. In other 
similarly challenging African setting, authors have reported a 
higher vaccine coverage with at least one dose of more than 
70% from OCV campaigns, such as from Guinea 
al., 2013) 10, Malawi 11 and from Beira, Mozambique 
Nonetheless, during the OCV campaign in Nampula all OCV 
doses were used and the administrative coverage was higher 
than 100% in all neighbourhoods except for Carrupeia and 
Natikiri 12. 
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72.8% of respondents have already more than 3 
years, 16.4% have already been 3 years in zones and a 
minority of respondents have already done within a year or 
3.5%. In reading this table, we find that 44.7% of respondents 
have an average size of 6 to 10 people, while 35.8% had a size 

ns and 19.4% between 11 to 15 people in the 

The results of the highest administrative coverage provided by 
the Ministry of Health were observed among children under 4 
years of age in the Goma health zone (188.0%). While among 
those aged 5 to 14, the highest coverage was that observed in 

HZ (138.2%). On the other hand, among those 
over 15 years old, the Kibirizi health zone had the highest 
coverage, 85.1%. The overall vaccination coverage with at 
least one dose in this four health zone was 101.5% (fig 1).  
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doses were used and the administrative coverage was higher 
than 100% in all neighbourhoods except for Carrupeia and 

5-14 yr ≥ 15 yr

92
80.874.8

85.1

138.2

71.6

116.4

86.3

Kirotshe Goma 



Incidence of Cholera After A Mass Campaign Oral Cholera Vaccine Response During an Epidemic in North Kivu, Democratic 
Republic of Congo 
 

 

22383 

When OCV is deployed on a large-scale in an endemic area, 
particularly with the aim of disease elimination, the annual 
incidence of cholera during the period before and after 
deployment of the vaccine could be compared to show vaccine 
impact, as has been done for other vaccine5. Our result show 
that the incidence of cholera before the mass campaign was 
around 45.6% against 2.4% after. The effectiveness of one 
dose of oral cholera vaccine is likely to depend on historical 
population-level exposure to cholera, with immunologically 
primed populations likely to benefit more than those who have 
never had cholera before. It is known that indirect effects of 
OCV play an important role in reducing disease transmission 
in the community. Recent mathematical models suggest that 
vaccinating at least 50% of a population exposed to Vibrio 
cholerae could reduce the incidence of cholera disease by up to 
88% in the first year following vaccination 
 

However, a cause-and-effect relationship would be difficult to 
establish since cholera outbreaks are unpredictable even over a 
multi-year time horizon and other factors such as 
improvements of water supply and sanitation, changes in 
socio-economic status or environmental factors affecting V. 
cholerae ecology 13may decrease disease transmission.  
 

Omowunmi Aibana et al. demonstrates that an OCV campaign 
with a strong public health education component was 
associated with increase in knowledge of cholera transmission, 
preventive measures, and methods of treating water. We also 
observed significant improvement in health practices essential 
for prevention of waterborne diseases after the vaccine 
campaign14. This may explain in our context a decrease in the 
incidence of cholera after these mass vaccination campaigns. It 
is known that indirect effects of OCV play an important role in 
reducing disease transmission in the community. Recent 
mathematical models suggest that vaccinating at least 50% of a 
population exposed to Vibrio cholerae could reduce the 
incidence of cholera disease by up to 88% in the first year 
following vaccination15. 
 

While long-term cholera control or elimination will likely 
depend on tackling cholera in areas with persistent 
transmission, it is during epidemics that the cholera burden is 
most devastating16. In the 21st century, with means available 
to both prevent and treat cholera, we should not accept 
thousands of cholera deaths reported every year. OCVs might 
not be a perfect outbreak response tool, but we must strive to 
use all available effective interventions and explore innovative 
ways to deliver them to those most at risk to prevent avoidable 
deaths today.  
Limitation  
 

CONCLUSION 
 

This study was conducted in four health zone which is near 
Lake Kivu and Edward to assess the incidence after a mass 
vaccination campaign against the cholera epidemic in North 
Kivu Province. This showed that the incidence of cholera 
before the mass campaign was around 45.6% against 2.4% 
after. The findings revealed a single dose of oral cholera 
vaccine can be used as a means of preventing cholera during 
an epidemic in North Kivu.  
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