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Summary

Introduction: Cholera is one of the most frequent
public health emergencies in Sub Saharan Africa.
The disease is targeted for elimination by the
World Health Organization and the Global Task
Force on Cholera Control.

Objective: This study describes the 2021 cholera
outbreaks in West Africa and determines their
public health implication.

Method: This was a descriptive cross-sectional
study. Non-probability method and exhaustive
choice of all countries affected by cholera
outbreaks in West Africa in 2021 were performed.
Data were collected using line-lists, situation
reports, meeting and workshops reports.

Results: A total of 108,859 cases and 3,711 deaths
(case fatality ratio of 3.4%) were reported from 4
January 2021 to 14 November 2021 in seven
countries. The outbreak started on 12 December
2020 in Delta State, Nigeria and was reported later
in Benin, Burkina Faso, Cameroon, Mali, Niger
and Togo. The global attack rate was 355.7 per
1,000,000 inhabitants and was ranged to 527.2 per
1,000,000 inhabitants in Nigeria. Nigeria was the
most affected country with 95% of cases followed
by Niger Republic. The outbreak affected 89% of
States in Nigeria, 88% of regions in Niger and 58%
of departments in Benin. People above 15 years
were the most affected (59%) while the under-five
accounted for 26% of cases. The sex ratio Female /
Male was 1.01 but more deaths were reported
within male. The case fatality ratio ranged to
38.5% in Mali. Six countries out of 7 had a case
fatality rate above 2%. Low access to safe water
and proper sanitation, cross border movements and
inadequate behaviors were the main predisposing
factors. The magnitude of the outbreaks is
unprecedented. The outbreaks were laboratory-
confirmed in all the affected countries. Of the
1,086 stool samples collected, 617 (56.8%) tested
positive by culture. The Vibrio cholerae serogroup
O1 was identified in all the seven countries. The

serotype Ogawa was identified in Burkina Faso,
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Niger and Togo while the serotype Inaba was
identified in Cameroon.

Conclusion: African countries are not yet on track
to achieve the cholera elimination goal by 2030.
Countries  should  quickly  improve the
implementation of the global roadmap and African

region framework for cholera elimination by 2030.

Keywords: cholera, outbreak, West Africa.

1. Introduction

Cholera is an acute diarrheal infection caused by
ingestion of food or water contaminated with the
bacterium Vibrio cholerae of the serogroup O1 and
0139 [1]. The World is experiencing the seventh
pandemic that started in Indonesia in 1961 and
reached Africa in 1970 [2]. Since then, recurrent
cholera outbreaks are being reported in different
subregions in Africa [3]. The burden of the disease
is highest with 3,221,207 cases and 202,456 deaths
reported from 1970 to 2011 [4]. Knowledge on the
disease is being gradually improved and the main
predisposing factors are being known. In African
region, the cholera prone Member States have
established cholera prevention and control
programs and are coordinating the implementation
of key interventions for the control of the disease.
Despite these, the burden and impact of the disease
is the highest especially in sub-Saharan part. At
least, ten Member States are affected by cholera
outbreaks each year in the World Health
Organization (WHO) Region for Africa since
decades [5]. West Africa countries are annually
affected by cholera outbreaks. The disease is
evolving on endemic mode in some settings and on
epidemic mode in other settings. The occurrence of
the disease is being driven by known predisposing
factors. Cholera mostly affects poor communities
with low socioeconomic status. The most
vulnerable populations are those residing in
overcrowded areas with limited safe water and

sanitation services, including unplanned mass

Vol.6 No. 2 — April 2022. [ISSN 2572-9292]. 297



Arch Clin Biomed Res 2022; 6 (2): 296-307

urbanization. Displacements due to conflicts,
natural disasters and extreme climatic changes are
other favorable conditions for cholera outbreaks in
many settings across the globe [6]. In 2017, the
Global task Force on Cholera Control (GTFCC)
adopted the Ending cholera: A global roadmap to
2030 aiming at reducing the global cholera deaths
by 90% and eliminate the disease in 20 countries
by 2030 [7]. WHO is hosting the secretariat of the
GTFCC and is fully committed to the cholera
elimination. In 2018, the 71% session of the World
Health Assembly adopted the Global Strategy for
cholera prevention and control [8]. In line with this
resolution, the WHO African Region Member
States adopted in 2018 the Regional framework for
the implementation of the global strategy for
cholera prevention and control 2018-2030 [6]. This
framework defines clear objectives, targets,
milestones and interventions for cholera prevention
and control in WHO African Region. In line with
the elimination framework, West Africa countries
are implementing planned interventions for cholera
preparedness and  response.  Multisectorial
collaboration is being strengthened as well as
enhanced  surveillance and  cross  border
collaboration. Despite these efforts, new cholera
outbreaks were reported in the subregion since
December 2020. This study describes the
epidemiology of these outbreaks and determines
their public health implications for cholera

elimination in WHO African Region.

2. Settings

The study was conducted on West Africa countries.
This subregion is comprised of 16 countries with
an estimated total number of 397 million
inhabitants in the year 2021. The subregion is
characterized by a high mobility of the population
through major routes where intense population
movements are daily reported. These routes include
the corridor Abidjan Lagos (Nigeria, Benin, Togo,
Ghana and Cote d’Ivoire), the corridor Niamey

Dakar (Niger, Burkina Faso, Mali and Senegal) and
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the Lake Chad basin routes (Nigeria, Niger,
Cameroon and Tchad). While Cameroon and Chad
are not in West Africa geographical area, they were
included in the study as they have regular and
frequent links with cholera outbreaks in West
Africa, especially in Nigeria. The subregion is
affected by humanitarian crises in many countries
including the northern part of Nigeria, the south
eastern part of Nigeria (Bakasi peninsula), in Niger
and Burkina Faso [9]. High malnutrition rate is

registered in some places especially in Sahel [10].

3. Methods

This was a cross sectional descriptive study. The
targeted populations were West Africa countries
where cholera outbreaks were reported as well as
the Lake Chad basin countries affected. The
sampling method was non-probability; and all
affected countries (exhaustive choice) were
included. The data on cases and deaths have been
collected using standardized tools developed for
the outbreak. Each health facility, Cholera
Treatment Unit (CTU) or Cholera Treatment
Center (CTC) had to complete the tool on Excel
format and shared with the national levels. The
compilation of all line-list was performed in each
country and the base was regularly updated. The
data inputted in each line list were also collected
through active case search at community level or
through community-based surveillance mechanism.
Information on sample collection and laboratory
results were not systematically updated in the line
lists. Data on predisposing factors especially water
and sanitation were also collected through
document review. The data analyzed were collected
from 4 January 2021 to 14 November 2021. For
laboratory confirmation, stool samples are
collected systematically on any suspected cases
before the outbreak for laboratory confirmation. In
some settings, a Rapid Diagnostic Test (RDT) was
performed locally on stool samples. If the sample
tested negative, the case is discarded. If the sample

tested positive for RDT, the sample was sent to
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laboratory for culture or Polymerase Chain
Reaction (PCR) test. In other settings, samples are
directly sent to laboratory for confirmation. Once
an outbreak is confirmed in a given geographical
area, the new suspected cases were not sampled
systematically but a minimum number of samples
were periodically collected as per WHO
recommendation for laboratory confirmation
during cholera outbreaks. The main data collection
technique was the exploitation of documents. The
sources of information were line-lists shared by
national government, situational reports
disseminated by national governments, information
from other sources including internet and meetings
reports available at the time of the study.
Information on predisposing factors were collected
from different sources including internet, meeting
reports and countries presentations. The minimum
set of variables in the line list included the general
information  (reporting date, epidemiological
week), patient information (patient's name, sex,
age), location information (name of health district,
health facility or UTC or CTC name, residence
place's name), clinical information (date of diarrhea
onset, symptoms, health facility visit date),
laboratory information (date of lab test, test
performed, Lab results), final epidemiological
classification (suspected disease/confirmed/not a
case), outcome (alive, dead, unknown). The case
was identified using case definition. The case and
outbreak definitions were based on the GTFCC
field manual — response to cholera [11]. Before the
outbreak is confirmed in each country, any person
aged 2 years or older presenting with acute watery
diarrhea and severe dehydration or dying from
acute watery diarrhea was considered as a
suspected cholera case. After the confirmation of
the outbreak, any person presenting with or dying
from acute watery diarrhea was considered as
suspected cholera case. In any case, a confirmed
case was defined as a suspected case with Vibrio
cholerae O1 or 0139 confirmed by culture or PCR.

The cholera outbreak was defined by the
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occurrence of at least one confirmed case of
cholera and evidence of local transmission [11].

4. Results

4.1.Epidemiological data

Table 1 presents key figures of the cholera
outbreaks per affected country from the
epidemiological week 1 (4 to 10 January 2021) to
the epidemiological week 45 (week ending 14
November 2021). From 4 January to 14 November
2021, a total of 108,859 cases and 3,711 deaths
were reported from seven (7) countries. The overall
Case Fatality Ratio (CFR) was 3.4% and was
ranged to 38.5% in Mali. According to the outbreak
case definition, Burkina Faso was not affected by
cholera outbreak as the two documented cases were
imported cases without proof of local transmission.
The national Attack Rate (AR) ranged to 527 per
1,000,000 inhabitants in Nigeria. Figure 1 presents
the attack rate per second administrative levels in
affected countries. Nigeria was the first country to
report the outbreak in Delta State on 12 December
2020. The index case in Niger, reported on 13
March 2021, had recent history of travel and living
in Sokoto States, Nigeria where cholera outbreak
was ongoing. The two cases reported in Burkina
were two drivers that spend days in Niamey where
cholera outbreak was ongoing. The first cholera-
related death reported in Gao, Mali occurred in a
family that received, two days before the death,
visitors from Ayorou, Niger where cholera
outbreak was ongoing. The first cases in South
West region in Cameroon were reported from
Nigerian fishermen in Bakasi area where intense
movements across borders are reported. There was
no link reported between Benin and Togo
outbreaks with others. A timeline of the outbreaks
in affected countries is presented in (Figure 2).
Several waves of cholera outbreaks were reported

in Benin and Cameroon.
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Proportion of Proportion of
AR (per regions / States districts / LGA
Country | Population | Cases | Deaths | CFR 1,000,000) affected affected Onset date
Nigeria 194,766,361 | 102,684 | 3,519 | 3.40% 527.2 89.20% 51.60% 12-Dec-20
Niger 22,944,730 5,552 163 2.90% 242 87.50% 44.40% 13-Mar-21
Benin 12,535,929 454 9 2.00% 36.2 66.70% 25.70% 22-Mar-21
Cameroon | 26,153,961 119 11 9.20% 4.5 40.00% 2.50% 4-Jan-21
Burkina
Faso* 21,478,529 2 0 0.00% 0.1 7.70% 2.90% 15-Aug-21
Mali 20,153,290 13 5 38.50% 0.6 11.10% 1.50% 11-Sep-21
Togo 7,972,962 35 4 11.40% 44 16.70% 2.60% 3-Nov-21
West
Africa 306,005,763 | 108,859 | 3,711 | 3.40% 355.7 57.90% 35.90% 12-Dec-20
Source: Situation reports * Imported cases without local transmission

Table 1: Cases, death, case fatality ratio and attack rate of cholera outbreaks in West Africa, 4 January to 14

November 2021.

Cholera outbreak attack
rate in West Africa
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Figure 1: Map of cholera attack rate per second administrative levels in countries affected by cholera outbreaks

in West Africa, 4 January 2021 to 14 November 2021.
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Figure 2: Timelines of cholera outbreaks in West Africa and exposure countries, Week 1 to Week 45, 2021

4.2. Lab confirmation

The outbreak was laboratory confirmed in affected
second administrative level in each country. A total
of 1,086 stool samples were collected and sent to
reference laboratories for culture. This number
represents 1.0% of reported cases. Of the samples
collected, 617 tested positive leading to a positivity
rate of 56.8%. The Vibrio cholerae serogroup O1
was identified in all the seven countries (Benin,
Burkina Faso, Cameroon, Mali, Niger, Nigeria,
Togo). The serotype Ogawa was identified in
Burkina Faso, Niger and Togo while the serotype

Inaba was identified in Cameroon.

4.3. Time, place, persons analysis

In terms of places, Niger and Nigeria had the
highest proportion of regions / States and districts
or Local Government Areas (LGA) affected (Table
1). A total of 33 States out of 37 (89%) were
affected in Nigeria; seven regions out of eight
(88%) were affected in Niger; eight departments
out of 12 (58%) were affected in Benin, four
regions in Cameroon and one region in Mali and
Togo. Figure 1 presents the attack rate per States
in Nigeria and per region or department in other
countries. Figure 3 presents the weekly trend of
cases during the outbreak. The global peak of the
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outbreak was reported in the week 33 (week ending
22 August 2021) with a cumulative number of
9,694 cases. The peak was reported the same week
in Nigeria and Niger. The outbreaks in Benin,
Cameroon and Togo were still increasing in the
epidemiological week 45 and their peaks were not
yet reached. Concerning the death, the overall peak
was reported in the epidemiological week 30 (week
ending 1% August 2021) with a total of 399 deaths.
This was mainly driven by Nigeria who reported
395 deaths this week. The peak of the death in
Niger was reported in week 33 (week ending 22
August 2021) with 46 deaths. The global sex ratio
Female / Male in the subregion was 1.01. This ratio
was 1.24 in Niger, 0.72 in Benin and Cameroon
and 1.00 in Togo. Globally, females are slightly
more affected than males. But, regarding deaths,
the sex ratio Female / Male was 0.82. The number
of deaths reported within male was higher than
female. People above 15 years were the most
affected (59%). This trend was reported in all
affected countries. The under-five accounted for

26% of cases.
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4.4. Predisposing factors

From the review of key documents on the
outbreaks, low access to Water, Sanitation And
Hygiene (WASH) was reported in all the affected
countries as the main predisposing factors (Table
2). This included lack of potable water in rural
areas and urban slums in all affected countries, low
access to adequate sanitation, poor hygiene
practices. The access to safe water was deprived in
Lac district in Togo by the closing of potable water
sources and by the contamination of water sources
following floods in Niger and Nigeria. Inadequate

community behaviours were also reported. These

DOI: 10.26502/achr.50170245

included low compliance with hygiene practices,

intentional release of stool waste in run-off,
reticence to the use of latrines and practices of
large-scale opened defecation (Niger, Nigeria,
Togo). The ongoing rainy seasons in Niger,
Nigeria, Cameroon with heavy rains and floods,
humanitarian situation and security issues in
Mali,

camps

Cameroon, Niger and Nigeria; and

overcrowded were also reported as
predisposing factors. Cross-border movements and
ongoing outbreaks in neighbouring countries were

instrumental in the spread of the outbreak.

Figure 3: Cholera cases onset date weekly trend in affected countries in West Africa, week 1 to week 45 2021.

Proportion of
healthcare facilities

Proportion of
population using

Proportion of
population using

Proportion of
population

Proportion of
population with
hand-washing

with hand-washing
facility with soap

County | vt sources (00| sanaon 00| Pt open | fcltywithsoap | Sl
asie basic basic hygiene

Total Urban Rural Total Urban Rural Total Urban Rural Total Urban Rural Total Urban Rural
Benin 65 73 58 17 27 8 52 31 70 12 17 8 90 97 87
Burkina Faso | 47 80 33 22 40 13 40 6 55 9 17 5 91 91 95
Cameroon 66 82 44 45 61 23 6 1 12 36 47 22 71 -* -
Mali 83 96 72 45 56 37 5 1 9 17 27 9 - - -
Niger 47 86 39 15 52 7 68 11 79 23 39 20 68 80 58
Nigeria 78 92 62 43 52 33 19 8 32 33 25 41 63 80 56
Togo 69 91 52 19 30 8 45 12 70 17 27 10 91 95 -

Source: WHO-UNICEF joint monitoring programme, progress on household drinking water, sanitation and hygiene 2021

-* Data not available

Table 2: Status of key WaSH indicators in West African countries in 2020.
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5. Discussion

Cholera is known as a major public health
emergency in the WHO African Region and high
burden cholera outbreaks were reported in the past
[12-14]. However, the 2021 cholera is
unprecedented in number of cases reported and
geographic spread in terms of numbers of States
and Regions affected in Niger and Nigeria [15 -
16]. This is the ever-biggest documented cholera
outbreak in West Africa. The number of cases
reported is closed to the total cumulative number of
cholera cases reported in all West African countries
from 1995 to 2005 during 124 outbreaks [2]. The
scale of the outbreak was mainly driven by Nigeria
figures that account for around 95 % of cases and
deaths. The cases reported in Nigeria made up for
close to the half of the total cumulative number of
cholera cases reported in the country from 1970 to
2011 [4]. The 2021 outbreak is also unprecedented
in number of deaths. The disease so far claimed
more than 3,700 deaths and led to high CFR in all
affected countries. This level of deaths was never
documented in any single cholera outbreak in West
Africa especially in Nigeria and Niger since 1991
[15, 16]. The magnitude of the outbreak can be
explained by many factors. The already weak
health systems of affected countries were
overwhelmed by the ongoing covid-19 pandemic;
The novelty and burden of Covid-19 mobilized
political leaders and resources at the earlier stage of
the response to these cholera outbreaks. Other
competing outbreaks and emergencies were also
ongoing in affected countries. These include
Yellow fever in Nigeria, circulating vaccine-
derived poliovirus outbreaks in both countries and
humanitarian crises. All these public health events
were to be managed by the same health system
workforce with not enough additional manpower
provided. On other hand, the level of preparation of
countries to adequately and timely detect and
respond to cholera outbreaks was insufficient. A
readiness assessment conducted in seven countries
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(Burkina Faso, Cameroon, Cote d’Ivoire,
Democratic Republic of Congo, Ghana, Kenya and
Togo) in October 2021 reveals that the overall
readiness rate was 54%. Only laboratory
confirmation capacity reached the level of 80%
while risk communication, surveillance, WASH
and case management rates were below 50%. The
magnitude and the spread of the outbreak can also
be explained by the high susceptibility of affected
communities to cholera in both countries. While
cholera is endemic in some settings in Nigeria and
Niger, the spread of the outbreak to non-endemic
areas met cholera susceptible people. This
susceptibility can explain the high attack rates
reported in some settings [18]. Insufficient
vaccination coverage in major hotspots could have
contributed to this susceptibility. In fact, if oral
cholera vaccines (OCV) campaigns were organized
in targeted and geographically limited hotspots in
response to outbreaks in West Africa [19-21], the
limited availability of OCV in the stockpile as well
as the delay in completing hotspot analysis and
vaccines requests to GTFCC did not allow
preventive vaccination in major hotspots before the
outbreak. Despite the increased efforts in availing
vaccines by GTFCC, the different cholera
outbreaks reported across the World is regularly
affecting the stock. Also, OCV is known to be
more effective when campaigns are implemented in
the situation of early outbreak detection and timely
response. In these cases, rapid implementation of
OCV campaign is instrumental in preventing
further spread of the outbreak and quick control in
a very limited geographical area. During the 2021
outbreaks in West Africa, huge delays were
reported in the detection of the outbreak and
especially in requesting vaccines from International
coordination group or GTFCC. The community
susceptibility was potentialized by known
predisposing factors such as low access to WASH
services [3, 22, 23] including inadequate hygiene

practices [22, 24] and inadequate community
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behaviours that led to spread of the Vibrio
cholerae. The overall CFR during the outbreak was
too high. The Regional framework for the
implementation of the global strategy for cholera
prevention and control 2018-2030 targets a CFR
below 1 % [6]. The high CFR reported was already
found during previous cholera outbreaks including
in Nigeria [13]. Late care seeking [25] and high
proportion of malnutrition in some settings [10]
were reported as contributing factors in different
reports. This late care seeking was linked to the
inadequate perception of the disease in some
settings. In some communities by examples, some
patients prefer to wait until night before going to
health facilities for treatment. In the interim, their
disease usually worsened and led to deaths. The
large scale of the outbreak led also to management
of severe cases in some health facilities. But the
health workers were overwhelmed by competing
emergencies (Covid-19, Yellow fever, circulating
vaccine-derived poliovirus epidemics); coupled of
known shortage of human resources, this could
have led to weaknesses in case treatment and
proper follow of severe cases. The absence of the
community component in case management
systems can also explain the high CFR. In fact, the
establishment of oral rehydration places in
community was extremely rare in all affected
countries [26]. Despite these potential reasons, the
number of reported deaths is concerning and need
further deep investigation. In fact, there was no
cholera deaths case definition used during these
outbreaks. Then, the number of reported deaths
could have included deaths related to other diseases
associated to cholera. The outbreak was managed
while covid-19 pandemic was ongoing. But, there
was no mechanism in place to check if there was
any potential association of covid-19 with cholera.
On other hands, while females were the most
affected gender, deaths were mainly reported
within male. During the 2018 cholera outbreak in

Nigeria, Elimian et Al. found that male gender was
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positively associated with cholera death [25]. This
author also found other factors including older age,
living in peri-urban areas or in flooded states,
infection during the rainy season [25]. All these
conditions were met during the current outbreak

and can explain the high CFR reported.

The 2021 cholera outbreak in West Africa
highlights again the role of cross-border migration
[3, 27] in outbreak spread as well as the role of
specific populations such as travelers, migrants,
truck drivers, fishermen in spreading the disease.
The site of exposure of index cases, in 4 out the 7
countries, provides evidences on cross-border
spread. Cholera outbreak is always reported in
Niger Republic when ongoing in Nigeria. Vibrio
cholerae O1 was the serogroup identified in all the
affected countries. The serotype Ogawa was
isolated by laboratories in six out of seven
countries while the serotype Inaba was identified in
Cameroon. Despites these findings, the absence of
the vibrio sequencing does not allow formal
establishment of links between affected countries.
But, efforts are being made to systematize vibrio
sequencing during future outbreaks. On other
hands, a regional approach should quickly be
established in responding to any cholera outbreak;
this includes strengthened cross-border
collaboration as well as rapid improvement of the
readiness in at risk countries. The current outbreak
is a huge bottleneck on the road to the achievement
of the expected results of the regional framework
for the implementation of the global roadmap for
cholera prevention and control in the WHO African
Region [6]. While one of the global roadmap
objectives was to reduce by 90% the number of
cholera related deaths, the figures reported during
this outbreak is compromising the achievement of
this objective. This applies also for the high CFR
reported across affected countries. Countries are
not yet fully committed to the implementation of

the cholera elimination framework. None of the
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affected countries had long-term  cholera
elimination plan as per the global task force for
cholera control recommendations before the
outbreak. It is now urgent to WHO, Member States
and partners to commit more to the implementation
of the global roadmap and the African region
cholera elimination framework. This is necessary to
avoid new high burden cholera outbreaks with
negative social and economic impacts; and to put
the region on track for the elimination of cholera by
2030. The current study has reached the expected
results. The epidemiology of the outbreaks was
described. The potential limitations (under
reporting, delay in reporting, low laboratory
confirmation rate) does not affect the conclusion. It
is obvious that data are under-estimated and further
efforts are needed to ensure completeness and
promptness of reporting during cholera outbreaks.
However, the high-level commitment of all
stakeholders involved in the management of the
outbreaks need to be raised. The response to the
outbreaks were taken seriously in all countries by
political leaders and technical teams; adequate
interventions implemented led to the quick control
of the outbreaks in Burkina Faso, Mali and Togo.
The trend of the outbreak has sharply decreased in
Niger and Nigeria at the time of the study

indicating possible control in the following weeks.

6. Conclusion

The high burden of the 2021 cholera outbreak
shows that West Africa and all the WHO African
region Member States are not yet on track to
achieve the cholera elimination goal by 2030.
Countries  should  quickly  improve the
implementation of the global roadmap and African
region framework for cholera elimination by 2030.
Strong and adequate measures are needed to
improve country preparedness and readiness and
enable early cholera outbreak detection and
response. The deficit in term of access to WASH

services is a mirror of the debilitating
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underinvestment in the sector over several years; if
any successful intersectoral interventions are to be
made to control or eliminate cholera in the region,
improving WASH conditions should be prioritized
effectively at all levels. Also, cross-border
collaboration should be systematically strengthened
at the earlier stage of any given outbreak and
subregional response mechanism supported for
adequate  coordination  of  response  and
preparedness interventions. Cholera outbreaks need
better and timely attention from government and
partners at earlier stage to avoid their worsening
especially when they occur at the same time with

other emergencies.
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