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Cholera remains a significant public health challenge in Nigeria, with recurrent outbreaks exacerbated by inadequate water, 

sanitation, and hygiene (WASH) infrastructure, as well as conflict and displacement. This review examines cholera outbreaks 

in Nigeria from 2010 to 2024, analyzing epidemiological trends, contributing factors, and public health responses. Seasonal 

peaks during periods of heavy rainfall and flooding have consistently facilitated Vibrio cholerae transmission, with Northern 

regions disproportionately affected due to poor infrastructure and ongoing conflicts. Displacement into overcrowded camps 

has heightened vulnerability, particularly in conflict-affected areas such as Borno and Adamawa. The outbreaks have exhibited 

multiple epidemic waves within single periods, reflecting persistent transmission dynamics. Recent outbreaks have seen higher 

incidence rates among children under the age of five and vulnerable populations, highlighting the need for targeted 

interventions. Public health responses have focused on improving surveillance, case management, and WASH infrastructure, 

with coordinated efforts from national and international agencies. Vaccination campaigns, particularly in high-risk areas, have 

proven effective in controlling outbreaks. However, challenges remain, including inadequate healthcare capacity, vaccine 

stockouts, and the emergence of antimicrobial-resistant Vibrio cholerae strains (serogroup O1) resistant to antibiotics such as 

tetracycline, doxycycline, ampicillin, and trimethoprim-sulfamethoxazole, complicating treatment efforts. The COVID-19 

pandemic further strained Nigeria’s healthcare system, underscoring the need for an integrated health system to be 

strengthened to manage concurrent public health crises. This review emphasizes the importance of a multi-sectoral approach to 

cholera prevention and control, addressing underlying social determinants and ensuring sustained investments in public health 

infrastructure to mitigate future outbreaks. 
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Introduction: 

Cholera, an acute diarrheal disease caused by the ingestion of water or food contaminated with the 

bacterium Vibrio cholerae,[1] continues to pose a significant public health threat in many developing 

countries, including Nigeria.[2] [3] The disease is characterized by the rapid onset of severe watery 

diarrhoea, which can lead to dehydration and death if not promptly treated.[4] Despite being easily 

preventable and treatable, cholera remains a major cause of morbidity and mortality in regions with 

inadequate water, sanitation, and hygiene (WASH) infrastructure.[5] 

Nigeria has experienced recurrent cholera outbreaks over the past decades, with significant variations in 

the scale, impact, and geographic distribution of each outbreak. The period from 2010 to 2024 has been 

particularly notable, with several major outbreaks affecting various regions of the country. These 

outbreaks have highlighted the persistent challenges in managing cholera in Nigeria, including the strain 

on the healthcare system, the interplay between conflict and disease transmission, and the underlying 

vulnerabilities within affected communities. [6 - 17] 

The 2010 cholera outbreak was one of the most severe in the country's history, affecting 18 states and 

resulting in 41,787 reported cases and 1,716 deaths, with a case-fatality rate (CFR) of 4.1%, marking the 

beginning of a decade-long struggle against the disease, emphasizing the need for rapid response and 

coordination among public health authorities.[6] Subsequent outbreaks in 2014 and 2017 further 

underscored the critical role of vaccination campaigns, robust surveillance systems, and community 

engagement in controlling the spread of the disease.[10] [13] [18] [19] The 2018 outbreak, one of the largest in 

recent history with a total of 43,996 suspected cases and 836 deaths reported across 20 states, resulting in 

an attack rate of 127.43 per 100,000 population and a case fatality rate (CFR) of 1.9%, revealed 

significant insights into the epidemiology of cholera in Nigeria and the importance of addressing the 

social determinants of health to prevent future outbreaks.[14] [20] 

In the years that followed, the 2020-2021 outbreak was significantly higher with 93,598 cholera cases and 

3,298 deaths, resulting in a case fatality rate (CFR) of 3.5%and highlighting the compounded challenges 

posed by concurrent health crises, such as the COVID-19 pandemic, and the importance of leveraging 

existing disease preparedness and response capacities.[17] [21] [22] The 2022 outbreak, driven by factors 

such as flooding and conflict, once again brought to the forefront the need for targeted interventions and a 

comprehensive approach to cholera prevention and control.[23] [24] 

The cholera outbreaks in 2023 and 2024 have continued to underscore these challenges, with significant 

case numbers and fatalities reported.[16] [17] These recent outbreaks have been exacerbated by similar 

factors, including poor WASH infrastructure, ongoing conflicts, and environmental conditions such as 

flooding as well as cholera vaccine stockouts. The continued high incidence of cholera cases in these 

years highlights the critical need for sustained public health interventions and infrastructure 

improvements to mitigate the disease's impact. 

This paper aims to review cholera outbreaks, trends, contributing factors, and public health responses in 

Nigeria from 2010 to 2024. By examining the epidemiological trends, response strategies, and underlying 

factors contributing to these outbreaks, this review seeks to inform future public health interventions and 

strengthen Nigeria's capacity to manage and mitigate the impact of cholera. 

Overview of Cholera 

Etiology and Pathogenesis 

Cholera is an acute diarrheal illness caused by infection with the bacterium Vibrio cholerae.[1] The 

disease is characterized by the sudden onset of profuse, watery diarrhoea, often accompanied by 
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vomiting, leg cramps, and rapid dehydration.[25] [26] [27] The loss of fluids and electrolytes can lead to 

severe dehydration and shock, which, if untreated, can result in death within hours.[4] 

The causative agent, Vibrio cholerae, is a gram-negative, comma-shaped bacterium.[28] There are more 

than 200 serogroups of Vibrio cholerae, but only two serogroups, O1 and O139, are known to cause 

outbreaks.[29] The O1 serogroup is further divided into two biotypes: Classical and El Tor, with El Tor 

being responsible for most of the cholera outbreaks since the 1960s.[30] [31] 

Transmission of Vibrio cholerae occurs primarily through the ingestion of water or food contaminated 

with the faeces of an infected person.[32] The bacteria can survive in both fresh and brackish water,[33] [34] 

making regions with poor sanitation and inadequate water treatment facilities particularly vulnerable to 

outbreaks.[35] [36] Once ingested, Vibrio cholerae colonizes the small intestine and produces cholera toxin 

(CTX), a potent enterotoxin.[37] Cholera toxin disrupts the normal ion transport mechanisms in the 

intestinal epithelial cells, leading to the secretion of large volumes of water and electrolytes into the 

intestinal lumen, resulting in severe diarrhoea.[38] [39] Toxigenic Vibrio cholerae produces multiple 

virulence factors that contribute to its ability to cause disease. The exact pathogenic mechanism is not yet 

comprehensively understood, but it is commonly acknowledged that it entails the combined action of 

various virulence factors and the capacity to inhabit and thrive in the small intestine. After being 

ingested, Vibrio cholerae can withstand the acidic conditions of the stomach by activating an acid 

tolerance response. Vibrio cholerae utilises its flagellum to navigate through the mucus layer in the small 

intestine and successfully reach the epithelial surface. This enables the bacterium to overcome the host's 

immune system and the natural defense mechanisms of the gut microbiota that prevent colonisation. To 

establish a presence in the small intestine, the bacterium expresses specific virulence factors, including 

toxin-coregulated pilus (TCP) and cholera toxin. During the process of infection, other virulence 

factors like HapA, GbpA, and NanH are also produced to aid the pathogenic process.[40] 

 

 

Figure 1: Pathogenesis of toxigenic Vibrio cholerae [40] 
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Clinical Manifestation, Diagnosis and Treatment 

Cholera symptoms can range from mild to severe.[25] Mild cases may present with moderate diarrhoea 

that can be easily mistaken for other gastrointestinal illnesses. Severe cases of cholera are characterized 

by profuse watery diarrhoea, often described as "rice-water stools" due to its pale, milky appearance, 

along with vomiting that can occur in the early stages of the illness.[41] Patients may experience leg 

cramps due to rapid loss of electrolytes.[42] Dehydration signs include thirst, decreased skin turgor, dry 

mucous membranes, sunken eyes, and decreased urine output. In extreme cases, severe dehydration can 

lead to hypovolemic shock, which is marked by a rapid, weak pulse, low blood pressure, and cold, 

clammy skin.[43] [44] 

The World Health Organization (WHO) has established a case definition for cholera, recognizing that 

laboratory tests are not essential for diagnosis due to the distinctive clinical presentation of acute, non-

bloody, profuse, watery diarrhoea leading to dehydration.[45] However, WHO recommends collecting 

samples from the first ten to twenty cases to confirm an outbreak, and periodically thereafter for 

antibiotic sensitivity testing and epidemiological studies. The Centers for Disease Control (CDC) and 

WHO regard the isolation and identification of Vibrio cholerae serogroups O1 or O139 via stool culture 

as the gold standard for diagnosis.[46] [47] V. cholerae requires selective thiosulfate-citrate-bile salts agar 

(TCBS) for growth, and Carey-Blair medium or peptone water should be used for sample transport.  

Serogroup and serotype identification can be performed using specific antisera, while dark field 

microscopy can rapidly identify V. cholerae in stool samples by observing their characteristic darting 

movements, which are inhibited by specific antisera.[48] Rapid diagnostic tests, such as the Crystal VC 

dipstick, exist but have suboptimal sensitivity and specificity; thus, positive results should be confirmed 

by stool culture.[47] [49] Polymerase chain reaction (PCR) methods have been developed, demonstrating 

high sensitivity and specificity, and can differentiate virulent V. cholerae from other Vibrio species and 

bacteria through the identification of toxigenic genes.[49] 

Prompt treatment is crucial for survival. [51] The mainstay of cholera treatment is rapid rehydration, with 

oral rehydration salts (ORS) solution being the preferred method for most patients,[52] as it can be 

administered quickly and easily. For patients with severe manifestations of cholera, intravenous (IV) 

fluids are necessary.[42] Antibiotics, such as doxycycline, azithromycin, or ciprofloxacin, can reduce the 

duration of diarrhoea and bacterial shedding, but they are considered adjunctive therapy to rehydration 

and should be based on local antibiotic resistance patterns.[42] [53] 

Preventive measures are essential to control cholera outbreaks. These include ensuring access to safe 

drinking water, improving sanitation and hygiene practices, and promoting the use of oral cholera 

vaccines (OCVs).[42] [54] In endemic areas, vaccination campaigns can significantly reduce the incidence 

of cholera, providing both direct protection to vaccinated individuals and indirect protection through herd 

immunity.[55] 

Historical Perspective 

Cholera has been a global health challenge for centuries, with seven major pandemics recorded since the 

early 19th century.[1] The disease, caused by the bacterium Vibrio cholerae, originated in the Ganges 

Delta in India and spread along trade routes to Asia, Europe, Africa, and the Americas.[56] [57] Each 

pandemic highlighted vulnerabilities in public health infrastructure and the need for effective water, 

sanitation, and hygiene (WASH) practices. 

The first cholera pandemic (1817–1824) originated near Calcutta, India, in 1817 and spread rapidly due 

to the Kumbh Mela pilgrimage along the Ganges River, affecting Asia and Africa's coastlines.[58] [59] The 

lack of prior knowledge about cholera led to various unscientific treatments and responses, with some 
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Western countries mistakenly believing it was not contagious.[60] The second pandemic (1829–1837) saw 

cholera spread via steamships to North America, the Caribbean, and Britain, prompting substantial public 

health reforms.[61] Reports of a more virulent strain of V. cholerae during this pandemic led to significant 

changes in public health policy and infrastructure worldwide.[62] The third pandemic (1852–1860) was 

the deadliest of the 19th century, causing over a million deaths in the Russian Empire and 23,000 in Great 

Britain. British physician John Snow's work during the 1854 London outbreak identified contaminated 

water as the infection source, highlighting the importance of clean drinking water in controlling 

disease.[63] [64] The fourth pandemic (1863–1875) began in the Ganges delta and spread with Muslim 

pilgrims to Mecca, causing significant mortality. Epidemiologist William Farr linked the East London 

Water Company to cholera contamination, building on Snow's work.[65][66] The fifth pandemic (1881–

1896) was notable for scientific advances, with Robert Koch identifying V. cholerae as the causative 

agent, confirming the germ theory of disease and revolutionizing public health practices.[63] [67] The sixth 

pandemic (1899–1923) began in India and spread globally, marked by significant outbreaks during events 

like the Haridwar Kumbh Mela and the Second Balkan War, leading to increased international 

cooperation in disease control.[65] [68] [69] The seventh pandemic (1961–1975, with sporadic re-

emergences) introduced the El Tor biotype, which spread from Indonesia to Asia, Africa, and the 

Americas, highlighting the importance of vaccines and coordinated international responses.[1] [70-72] 

Nigeria has a long history of cholera outbreaks, reflecting challenges with water and sanitation 

infrastructure, population density, and public health issues. The first significant outbreak in Nigeria was 

recorded in 1970,[2] resulting in a significant number of cases and deaths, and exposing critical gaps in 

public health response. Notable outbreaks in the 1990s and early 2000s, including a major outbreak in 

1991 with 59,478 cases and a case fatality ratio (CFR) of 13%,[3] [45] underscored the devastating impact 

of cholera. 

Epidemiology of Cholera in Nigeria 

Current Cholera Outbreaks in Nigeria: 2023 and 2024  

The cholera outbreaks in Nigeria during 2023 and 2024 have highlighted ongoing public health 

challenges in the country. By the end of epidemiological week 52 (31 December 2023), Nigeria reported 

a total of 3,683 suspected cholera cases, resulting in 128 deaths, equating to a case fatality rate (CFR) of 

3.5%. This marked a significant reduction compared to the previous year, with an 85% decrease in cases 

and a 79% reduction in deaths.[16] The 2023 outbreak predominantly affected children under the age of 

five, followed by those in the 5-14 age group. Gender distribution among the cases was relatively 

balanced, with 51% of the cases being male and 49% female.[16] 

Cholera cases were reported in 31 states, with Zamfara State reporting the highest number of suspected 

cases, accounting for 25% (914 cases) of the total. In Cross River State, Obubra LGA reported 515 cases, 

making up 14% of the national total. Other significantly affected states included Cross River with 718 

cases, Katsina with 343 cases, Bayelsa with 319 cases, Ogun with 295 cases, Ebonyi with 236 cases, and 

Niger with 195 cases. These states collectively accounted for 57% of the suspected cases (Figure 2).[16] 

The monthly distribution of suspected cases and deaths varied throughout the year. The highest number 

of cases was reported in February (1,097 suspected cases and 31 deaths), and the lowest was in December 

(52 suspected cases and 4 deaths). [16]The national response to the cholera outbreak was coordinated by 

the multi-sectoral Technical Working Group (TWG), involving various federal ministries and 

development partners. Key activities included ongoing surveillance through Integrated Disease 

Surveillance and Response (IDSR) and Event-Based Surveillance (EBS), coordination of response 

efforts, and continuous data collation and harmonization. [16] 
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Figure 2: Map of Nigeria showing states with suspected cases and deaths in 2023[16] 

In 2024, Nigeria continues to face challenges related to cholera outbreaks, with ongoing efforts to 

monitor and respond to the situation. As of the latest reports (Epidemiological week 25: (17 June 2024 - 

23 June 2024), the outbreak has persisted in several regions, exacerbated by factors such as flooding, 

inadequate water supply, and poor sanitation infrastructure. Up to mid-2024, the number of cholera cases 

and related deaths has shown a concerning trend, with an increase in reported cases compared to the same 

period in 2023. The exact figures are subject to ongoing verification as the situation evolves. As of June 

23, 2024, Nigeria has reported a total of 1,579 suspected cholera cases, including 54 deaths, resulting in a 

case fatality rate (CFR) of 3.4%. The outbreak has affected 32 states, with the most vulnerable age groups 

being children under five years, followed by those aged 5-14 years, evenly distributed among males and 

females. Notably, Lagos State has reported the highest number of suspected cases, accounting for 34% 

(537 cases) of the total. Southern Ijaw LGA in Bayelsa State follows with 151 cases, making up 10% of 

the national total. Bayelsa State itself has reported 466 cases, while other affected states include Abia 

(109 cases), Zamfara (64 cases), Bauchi (46 cases), Katsina (45 cases), Cross River (43 cases), Ebonyi 

(38 cases), Rivers (37 cases), Delta (34 cases), Imo (28 cases), Ogun (21 cases), Nasarawa (19 cases), 

Ondo (17 cases), Kano (13 cases), Niger (11 cases), and Osun (11 cases), collectively accounting for 

97.5% of the suspected cases (Figure 3).[17] 

Encouragingly, there has been a 37% decrease in suspected cholera cases and a 21% reduction in 

cumulative deaths compared to the same period in 2023. This decline may reflect improved public health 

measures and responses to the ongoing cholera threat. The response to the 2024 cholera outbreak includes 

enhanced surveillance, rapid diagnostic testing, and targeted public health interventions. Efforts are being 

made to improve water, sanitation, and hygiene (WASH) infrastructure, particularly in high-risk areas. 

The National Centre for Disease Control (NCDC) and other health agencies are working closely with 

international partners to provide vaccines, medical supplies, and technical support to affected regions.[17] 
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Figure 3: Map of Nigeria showing states with suspected cases and deaths up to mid-2024[17] 

Recent Cholera Outbreaks in Nigeria  

The 2010 Outbreak 

The 2010 cholera outbreak in Nigeria was one of the most severe in the country's history, affecting 18 

states and resulting in 41,787 reported cases and 1,716 deaths, with a case-fatality rate (CFR) of 4.1%, 

significantly higher than the World Health Organization's (WHO) acceptable rate of 1%.[6] This high 

mortality rate underscored the urgent need for improved cholera surveillance and response mechanisms. 

A retrospective analysis of data from 10 of the affected states revealed an overall attack rate of 47.8 cases 

per 100,000 population and a CFR ranging from 3.8% to 8.9%, with the highest age-specific CFR 

observed among individuals aged 65 years and above, reaching 14.6%. The outbreak exhibited three 

distinct peaks, with the third coinciding with significant flooding in five states, which contributed to the 

spread of the disease to previously unaffected Local Government Areas (LGAs).[6] 

Further investigation in a cholera-naïve rural community in northern Nigeria identified poor hand hygiene 

practices as a significant risk factor for the outbreak. The study found that cases were less likely to wash 

their hands with soap before eating or after using the toilet compared to controls, with adjusted odds 

ratios of 0.27 and 0.34, respectively. Despite the high incidence of cholera, Vibrio cholerae O1 was only 

isolated from stool samples and not from any open-well water samples, highlighting the role of personal 

hygiene in preventing the spread of the disease.[71] 

The 2010 outbreak highlighted critical challenges in managing public health crises in Nigeria, including 

suboptimal surveillance, inadequate healthcare infrastructure, and insufficient public education on 

hygiene practices. The outbreak emphasized the endemic nature of cholera in northern Nigeria and the 

need for a harmonized and coordinated approach to cholera prevention and control. Key measures 

identified for future mitigation included the enhancement of surveillance and response systems, improved 

training and motivation of frontline health workers, and comprehensive community education on hygiene 

practices.[6] [73] 
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The 2011 Outbreak 

The 2011 cholera outbreak in Nigeria presented another significant public health challenge, with varying 

impacts across different regions.  In Plateau State, the outbreak between May 7 and August 25, 2011, 

resulted in 651 cases and 13 deaths, with a CFR of 2.12%. A notable 40.3% of these cases occurred at the 

Federal College of Education (FCE) Pankshin, where a cross-sectional study among 238 students 

revealed that only 20.2% knew the cause and transmission mode of cholera, while 14.13% believed it was 

a spiritual issue. Despite a high rate of water treatment and coverage, hand-washing practices were found 

to be inadequate, with only 51.8% washing hands with soap and water. The study recommended regular 

health sensitization seminars to improve knowledge and preventive measures among students and 

staff.[74] 

In Osun State, the outbreak began on August 19, 2011, with 11 initial cases confirmed using cholera 

rapid diagnostic tests. A field investigation recorded 148 cases and 8 deaths, resulting in a case fatality 

rate (CFR) of 5%. The outbreak affected 12 out of 30 districts, with a higher incidence among females 

(51%) and individuals aged 15 years and above (61%). The findings from this outbreak highlighted the 

critical need for ongoing public education on household hygiene and rigorous monitoring of cholera cases 

to prevent future outbreaks.[8] Additionally, a study in Bauchi, reviewing cholera admissions from 

November 1, 2010, to October 31, 2011, found that late presentation to hospitals was linked to higher 

mortality rates, emphasizing the need for better hygiene and sanitation campaigns.[9] 

The cholera outbreak in Oyo State in 2011 provided an opportunity to compare water hygiene and 

sanitation practices in cholera-affected communities (CAC) and non-cholera-affected communities 

(NCAC) in Ibadan, Nigeria. Among 400 household heads surveyed from each community, 27% of 

households in CAC were affected by cholera, while none in NCAC reported cases. The study found that 

poor knowledge of cholera and inadequate water hygiene and sanitation practices were significantly more 

prevalent in CAC than in NCAC. The research concluded that these factors contributed to the higher 

vulnerability of CAC to cholera, highlighting the importance of community-based health education 

programs to address these gaps.[75] 

The 2014 Outbreak 

The 2014 cholera outbreak in Nigeria posed a significant public health challenge, with studies 

highlighting the epidemiology, risk factors, and the influence of climate and socioeconomic conditions on 

its spread. In November 2014, an increase in suspected cholera cases was reported in Gomani, Kwali 

Local Government Area (LGA). The Nigeria Field Epidemiology and Laboratory Training Programme 

(NFELTP) conducted an unmatched case-control study to verify the diagnosis, identify risk factors, and 

implement control measures. The study involved 43 cases and 68 controls, with stool samples and 

community water sources testing positive for Vibrio cholerae. Key findings revealed significant 

associations between cholera cases and factors such as drinking from the Zamani River, living in 

households with more than five persons, and poor hand hygiene. The outbreak had a high attack rate of 

4.3% and a case fatality rate (CFR) of 13%, underscoring the importance of hand hygiene and water 

treatment in controlling the spread.[76] 

In Kaduna State, the 2014 cholera outbreak was analyzed for its magnitude, pattern, and trends. The 

outbreak affected seven out of 23 LGAs, resulting in 1,468 cases and 54 deaths, with a CFR of 3.68%. 

The median age of the case patients was 15 years, with a notable 55.08% being female. The highest 

attack rate was recorded in Igabi LGA, while Chikun LGA had the highest CFR. The outbreak spread 

across contiguous LGAs over 33 weeks, beginning from the first epidemic week of 2014. The study 

recommended strengthening the state's disease surveillance system for timely detection and response to 

future outbreaks, emphasizing the need for better outbreak management strategies.[10] 
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A separate study explored the impact of meteorological and socioeconomic factors on the spatiotemporal 

variability of cholera morbidity and mortality in Nigeria. Using stepwise multiple regression and 

generalized additive models, the study analyzed data across various states, highlighting that both climate 

variables, such as temperature and rainfall, and socioeconomic factors, including poverty, literacy, and 

access to piped water, significantly influenced cholera's spatial and temporal variability. The study 

underscored the regional importance of different factors and proposed that predictive models could aid 

authorities in implementing effective control measures focused on prevention and efficient response to 

cholera outbreaks.[77] 

The 2015 Outbreak 

The 2015 cholera outbreak in Nigeria was marked by significant morbidity and mortality across various 

states, with environmental, behavioural, and socio-cultural factors playing critical roles in the spread of 

the disease. In January 2015, an outbreak in Ebonyi State affected 38 communities, leading to 551 cases 

and a high case fatality rate (CFR) of 8.6%. Vibrio cholerae was identified as the causative agent, with 

key risk factors including inadequate safe water supplies, poor sanitation, and unhygienic practices. 

Socio-cultural behaviours, such as attendance at burials and communal eating, further exacerbated the 

outbreak. Recommendations focused on promoting behaviour change communication and engaging in 

community dialogue to control the spread of cholera.[11] 

Later in the year, a cholera outbreak in Maiduguri, Borno State, particularly affected internally displaced 

persons (IDP) camps, resulting in 385 cases and 13 deaths, with a CFR of 3.4%. The outbreak was linked 

to poor hygienic practices among IDPs, with significant risks associated with contact with infected 

individuals. The outbreak's spread was further facilitated by the movement of people from outside the 

camp to within it. Control measures emphasized improving sanitation and personal hygiene through 

targeted awareness campaigns.[12] Additionally, Andoni LGA in Rivers State reported 62 cases of cholera 

in January 2015, where the primary risk factors were unhygienic hand-washing practices and drinking 

contaminated water from wells and ponds. Community health education on personal hygiene and the 

superchlorination of wells were recommended as key interventions to curb the outbreak.[78] 

Throughout the year, various regions reported localized cholera outbreaks linked to environmental 

factors. For example, a study using GIS and microbial analyses in a rapidly urbanizing environment 

revealed that proximity to waste dump sites, markets, and rivers significantly correlated with higher 

cholera incidences. The study emphasized the need for strategic planning and environmental supervision 

to mitigate cholera risks.[79] In Kaduna State, the Dutsen-Abba Ward experienced 50 cholera cases in 

August 2015, with a high CFR of 14%. Poor hygienic practices, particularly drinking un-boiled water and 

inadequate hand washing, were identified as major risk factors. The study recommended improving 

sanitation and encouraging regular hand washing to prevent future outbreaks.[80] Similarly, the Gajala 

community in Jigawa State reported 50 cases in September 2015, where poor hand hygiene and a lack of 

cholera knowledge were significant contributors to the outbreak. Public health education on cholera 

prevention and proper hand hygiene practices were underscored as critical control measures.[18] 

The 2017 Outbreak 

The 2017 cholera outbreak in Nigeria was a significant public health crisis, especially in Borno State, 

which was already under severe strain due to ongoing conflict and the displacement of large populations. 

The outbreak predominantly affected areas with internally displaced persons (IDP) camps, highlighting 

the immense challenges in managing public health emergencies in conflict zones. Borno State reported 

5,889 cases across five local government areas (LGAs) hosting IDPs, with an overall attack rate of 395.3 

per 100,000 population. Despite the challenging conditions, the case fatality rate (CFR) was relatively 
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low at 0.87%, although it varied across different LGAs, with the highest CFR observed among 

individuals aged 60 years and above.[13] 

The outbreak was exacerbated by the destruction of critical infrastructure due to the Boko Haram 

insurgency, which severely impacted health facilities, sanitation systems, and water supplies. The Muna 

Garage camp for IDPs was identified as the initial focal point of the outbreak, which then spread to 

neighbouring LGAs. The response to the crisis involved coordinated efforts from various organizations, 

including the Nigeria Center for Disease Control (NCDC), the World Health Organization (WHO), and 

Médecins Sans Frontières (MSF). A key component of the response was the establishment of an 

Emergency Operations Center (EOC) by the State Ministry of Health, which significantly improved 

coordination and intervention efforts.[81] 

A reactive oral cholera vaccine (OCV) campaign was launched, targeting nearly one million people in 

IDP camps and surrounding communities across six LGAs. The campaign achieved a high coverage rate, 

with 90% of the target population receiving at least one dose of OCV. The success of these vaccination 

efforts, along with other multisectoral interventions such as improved surveillance, water, sanitation, and 

hygiene (WASH) initiatives, played a crucial role in containing the outbreak. However, the outbreak 

underscored the ongoing need for robust emergency response mechanisms and the importance of 

addressing underlying determinants of health to prevent future cholera outbreaks in conflict-affected 

areas.[81] [82] 

The 2018 Outbreak 

The 2018 cholera outbreak in Nigeria highlighted the ongoing public health threat that cholera poses in 

the country. Spanning from January to November, the outbreak resulted in 43,996 reported cases and 836 

deaths across 20 states, with an attack rate of 127.43 per 100,000 population and a case fatality rate 

(CFR) of 1.90%.[14] The most affected demographic was individuals aged 15 years or older, with an 

almost equal gender distribution among the cases. The outbreak occurred in four distinct waves, with the 

third and fourth waves seeing the highest fatalities, particularly in the northwest and northeast regions, 

which reported the highest attack rates.[14] In Sokoto State, 14 local government areas were affected, 

recording 1,602 suspected cases and a CFR of 5.2%.[83] 

Several factors were identified as contributing to cholera-related deaths during this period, including 

older age, male gender, residency in peri-urban or flood-prone areas, and delays in seeking healthcare. 

Conversely, living in urban areas, hospitalization, and treatment at secondary hospitals were found to be 

protective factors.[84] The recurring transmission of cholera in Nigeria is heavily influenced by a complex 

interplay of social, environmental, and health system factors. Notably, regions with poor water and 

sanitation infrastructure, particularly those affected by conflict, were more vulnerable to outbreaks. In 

Maiduguri, northeastern Nigeria, the outbreak was predominantly driven by the Ogawa serogroup, with 

strains of this serotype showing resistance to several antibiotics like trimethoprim/sulfamethoxazole and 

tetracycline, underscoring the importance of continuous surveillance of antimicrobial resistance 

patterns.[85] 

The 2018 outbreak underscores the critical need for a comprehensive, multi-sectoral approach to cholera 

prevention and control in Nigeria. Addressing the underlying social determinants of health, such as 

improving water and sanitation infrastructure, is essential. Additionally, ensuring timely access to 

healthcare services and maintaining regular surveillance of antimicrobial resistance are key components 

of effective outbreak management. These measures are vital to reducing the incidence and severity of 

future cholera outbreaks in Nigeria.[14] [85] 
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The 2019 Outbreak 

In 2019, Nigeria faced significant cholera outbreaks, particularly in the Northeast and Adamawa State, 

underscoring the ongoing challenges in managing the disease in regions with inadequate water, 

sanitation, and hygiene (WASH) infrastructure. A notable outbreak in Bauchi State resulted in 9,725 

cases with a low case fatality rate (CFR) of 0.3%. Dass Local Government Area (LGA) reported the 

highest CFR at 14.3%, while Bauchi LGA had the highest attack rate (AR) of 1,830 cases per 100,000 

persons. Key risk factors identified included attending social gatherings and drinking unsafe water. Public 

health interventions, such as chlorination of wells and public education on cholera prevention, were 

critical in mitigating the outbreak, highlighting the need for sustained improvements in WASH 

practices.[86] 

In Adamawa State, another cholera outbreak occurred between May and August 2019, affecting several 

Local Government Areas (LGAs). The World Health Organization (WHO) reported 687 cholera patients 

during this period, with only four deaths, resulting in a CFR of 0.6%. The most affected area was Yola 

North, with a majority of cases involving females and children aged 1-14 years. Despite demographic 

differences, there was no significant association between mortality and various factors such as culture 

status or hospitalization. The study emphasized the importance of effective treatment, with a high 

survival rate of 99.4%, and the need for continuous monitoring and public health interventions to control 

cholera's spread.[87] 

Globally, cholera continued to be a significant public health issue, particularly in resource-limited 

countries. In 2019, Nigeria had the highest age-standardized rate (ARS) of cholera mortality at 39.19 per 

100,000 population, followed by the Central African Republic. The rising cholera-related mortality in 

Africa, particularly for both males and females, highlights the need for intensified cholera management 

efforts and comprehensive public health strategies to address the persistent challenges of cholera 

outbreaks.[88] 

The 2020-2021 Outbreak 

The 2020-2021 cholera outbreak in Nigeria represented a major public health crisis, exposing significant 

weaknesses in the healthcare system. Over this period, a retrospective analysis of national surveillance 

data revealed 93,598 cholera cases and 3,298 deaths, resulting in a case fatality rate (CFR) of 3.5%. The 

outbreak's severity was most pronounced in the North-West region, which recorded the highest attack 

rate (AR) of 102 per 100,000 persons. Key factors contributing to the increased mortality included older 

age, male gender, residency in the North-Central region, and severe dehydration.[15] The outbreak was 

exacerbated by ongoing conflicts, water scarcity, and poor sanitation infrastructure, particularly in 

Northern Nigeria, where flooding and displacement further amplified the risk of cholera transmission.[89] 

The concurrent COVID-19 pandemic added strain to Nigeria's already challenged healthcare system, 

necessitating a multifaceted public health response. This included leveraging the disease preparedness 

and response capacities developed for COVID-19 to manage the cholera outbreak more effectively.[21] In 

Katsina State, the outbreak affected 33 Local Government Areas (LGAs), with older adults experiencing 

the highest case fatality rates. Continuous monitoring and rapid response were essential to control the 

outbreak's persistence beyond initial peaks.[21] In conflict-affected regions like North-East Nigeria, varied 

capacities within healthcare facilities, particularly in water, sanitation, and hygiene (WASH) and 

surveillance, highlighted the need for strengthened coordination and targeted interventions.[90] 

An important aspect of the response was the implementation of case-area targeted interventions (CATIs) 

in Northeast Nigeria. These targeted strategies, which involved providing a package of interventions to 

affected households and their neighbours, significantly reduced cholera clustering despite operational 

challenges. The success of CATIs emphasized the importance of rapid implementation and scaling up of 
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targeted interventions, particularly in conflict settings with limited WASH access.[91] The 2020-2021 

cholera outbreak in Nigeria emphasized the need for resource availability, enhanced healthcare worker 

knowledge, and the implementation of targeted strategies to effectively manage and mitigate the impact 

of cholera outbreaks, especially in regions affected by conflict and water scarcity. 

The 2022 Outbreak 

In 2022, Northern Nigeria faced significant cholera outbreaks, primarily driven by flooding and conflict. 

The situation escalated notably from June 2022, with over 10,000 probable cholera cases reported by 

September, particularly concentrated in the Northeastern states of Borno, Adamawa, and Yobe. Borno 

State was the hardest hit, accounting for 70.13% of the 7,700 cases and 324 deaths reported in these states 

by December 24, 2022.[89] Flooding, limited access to hygiene services, and water contamination were 

major contributors to the cholera spread. Furthermore, ongoing insurgency and armed banditry in the 

Northeast and Northwest exacerbated the situation by displacing millions, thereby limiting their access to 

clean water and food, leading to recurring outbreaks with high morbidity, increased hospitalizations, and 

significant mortality. The complex security challenges in these regions have made it difficult to 

accurately assess the cholera burden due to reporting and access issues, underscoring the need for 

improved awareness and robust prevention strategies.[89] In response to these challenges, various public 

health interventions were implemented, though they often encountered significant operational difficulties 

due to prevailing hostilities.  

A separate outbreak in Degema Local Government Area (LGA) of Rivers State, occurring between 

December 2021 and February 2022, was managed through an interventional epidemiological study that 

followed WHO’s case definition of acute watery diarrhoea. The outbreak in this rural community saw 

two distinct waves, with the highest frequency among children aged 0-5 years. Although standard 

outbreak investigation procedures, including active case search, case management, and WASH 

interventions, were implemented, the attack rate and case fatality rate stood at 0.01% and 8%, 

respectively. The study emphasized the need for vaccine deployment and improved access to potable 

water to enhance future cholera outbreak responses.[24] 

Trends and Patterns of Cholera Outbreaks in Nigeria 

Cholera outbreaks in Nigeria from 2010 to 2024 have shown distinct trends and patterns shaped by 

various epidemiological and contextual factors. A key trend is the seasonal variability in cases, often 

peaking during periods of heavy rainfall and flooding, which leads to increased water source 

contamination and facilitates the spread of Vibrio cholerae.[14] [89] The distribution of outbreaks across 

Nigeria has been uneven, with Northern states, particularly those affected by conflict and inadequate 

water and sanitation infrastructure, experiencing more frequent and severe outbreaks. This regional 

disparity underscores the importance of targeted interventions in these vulnerable areas.[14] [89] 

Conflict and displacement have also significantly influenced cholera outbreaks, particularly in the 

northeastern states of Borno and Adamawa. Displacement into overcrowded camps with poor sanitation 

has heightened vulnerability, contributing to recurrent outbreaks in these regions.[81] [87] The persistence 

of multiple epidemic waves within a single outbreak period reflects ongoing transmission challenges and 

underscores the need for sustained surveillance and response strategies.[84] [22] Demographically, recent 

outbreaks have shown higher incidence rates among older adults and vulnerable populations in conflict-

affected or underserved areas, highlighting the need for targeted interventions to address these shifts.[87] 

[90] 

The management of cholera outbreaks in Nigeria has faced numerous challenges, including inadequate 

healthcare facilities, limited resources, and healthcare worker capacity. Coordinated efforts from national 
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and international health agencies have focused on enhancing surveillance, case management, and public 

health interventions amidst these systemic challenges. The emergence of antimicrobial-resistant strains of 

Vibrio cholerae has added further complexity to outbreak management, emphasizing the need for regular 

monitoring to guide treatment protocols and control the disease's spread.[82] [85] The intersection of global 

health trends, such as the COVID-19 pandemic, with cholera outbreaks has strained healthcare systems 

and necessitated adaptive strategies for prevention and control, underscoring the importance of 

integrating cholera response efforts with broader health system strengthening initiatives to build 

resilience against future epidemics.[21] 

Contributing Factors 

Cholera outbreaks in Nigeria from 2010 to date have been driven by several contributing factors that have 

exacerbated the disease's spread and severity. A key factor has been the inadequate Water, Sanitation, and 

Hygiene (WASH) infrastructure, particularly in northern regions, where access to clean water and proper 

sanitation is limited. The destruction of essential infrastructure due to the Boko Haram insurgency during 

the 2017 outbreak in Borno State is a prime example, where contaminated water sources played a 

significant role in the outbreak's spread.[81] Additionally, conflict and displacement have further 

heightened the vulnerability of populations to cholera, especially in overcrowded and poorly managed 

camps for internally displaced persons (IDPs), as seen during the same 2017 outbreak.[13] 

Environmental factors such as seasonal flooding have also critically influenced cholera outbreaks by 

contaminating water sources and disrupting sanitation systems. The 2022 outbreak in Northern Nigeria, 

driven by flooding, underscores this environmental dimension.[23] High population density and rapid 

urbanization without adequate infrastructure have intensified cholera transmission, particularly in urban 

slums and peri-urban areas, as illustrated by the 2018 outbreak.[14] Socioeconomic factors like poverty 

and limited access to healthcare have further perpetuated the persistence of cholera, with delays in 

seeking healthcare being a significant risk factor for cholera-related deaths, as noted in an analysis of the 

2018 outbreak.[20] 

Moreover, the inadequate health system response, compounded by concurrent health crises such as the 

COVID-19 pandemic, has hindered effective cholera outbreak management, as evidenced during the 

2020-2021 outbreak.[21] Cultural and behavioural factors, including attending social gatherings and using 

unsafe water sources, have also contributed to cholera transmission, with the 2019 Bauchi State outbreak 

highlighting the role of these behaviours in the spread of the disease.[86] Addressing these multifaceted 

factors through targeted public health interventions is crucial for mitigating future outbreaks. 

The 2024 cholera outbreak in Nigeria has highlighted critical vaccine shortages, emphasizing the urgent 

need for local vaccine production capacity. The oral cholera vaccine (OCV), effective for both outbreak 

response and prevention, is currently limited in supply due to high global demand. Past campaigns using 

OCV in states like Borno, Yobe, and Adamawa have proven successful; however, ongoing shortages 

underline the necessity for Nigeria to invest in local vaccine manufacturing infrastructure to mitigate 

future stockouts and enhance preparedness for epidemic-prone diseases like cholera.[92] [93] Establishing 

local production facilities would enable Nigeria to ensure a reliable supply of vaccines, strengthen public 

health defences, and align with broader health security goals. 

Antimicrobial resistance (AMR) in Vibrio cholerae poses a significant challenge to cholera management 

in Nigeria. The predominant serogroups responsible for cholera outbreaks are O1 and O139, with 

serogroup O1 being more prevalent. Studies have reported resistance in these serogroups to antibiotics 

such as tetracycline, doxycycline, ampicillin, and trimethoprim-sulfamethoxazole. For instance, a meta-

analysis indicated that the average resistance rate for serogroup O1 to tetracycline was 50% and for 

doxycycline was 28%.[94] Additionally, research from sub-Saharan Africa, including Nigeria, has 
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documented resistance to ampicillin, chloramphenicol, and streptomycin in V. cholerae isolates.[95] These 

findings underscore the necessity for establishing regional laboratory AMR surveillance systems to 

monitor resistance patterns and inform treatment protocols effectively. 

Public Health Response 

The public health response to cholera outbreaks in Nigeria from 2010 to 2024 has been multifaceted, 

evolving to meet the challenges posed by conflict, displacement, and infrastructural deficiencies. Key 

elements of this response include enhanced surveillance systems for early detection, such as the 

establishment of Emergency Operations Centers (EOCs), which have facilitated timely reporting and 

intervention. A notable example is the improved surveillance during the 2017 outbreak in Borno State, 

which was crucial for effective outbreak management.[13] Vaccination campaigns, particularly the use of 

oral cholera vaccines (OCV), have also played a pivotal role in controlling outbreaks. The reactive OCV 

campaign during the 2017 Borno State outbreak, which targeted approximately one million people, was 

instrumental in containing the spread of the disease.[19] 

Water, sanitation, and hygiene (WASH) interventions have been central to cholera prevention efforts, 

with initiatives such as chlorination of water sources, distribution of water purification tablets, and public 

education on hygiene practices proving effective. For instance, during the 2019 Bauchi State outbreak, 

these WASH interventions were critical in mitigating cholera spread.[85] Additionally, effective case 

management and treatment, leveraging capacities developed during other health crises like COVID-19, 

have been essential in reducing cholera-related mortality.[21] These efforts have been supported by multi-

sectoral coordination among government bodies, NGOs, and international partners, which has ensured 

comprehensive and unified responses, particularly during complex outbreaks like that of 2018.[14] 

Innovative strategies have further enhanced the response to cholera outbreaks, with Case-Area Targeted 

Interventions (CATIs) proving effective in reducing cholera clustering in resource-constrained and 

conflict-affected settings, such as Northeast Nigeria during the large-scale epidemic.[91] Additionally, the 

monitoring of antimicrobial resistance among cholera strains has guided treatment protocols, ensuring the 

use of effective antibiotics and preventing the spread of resistant strains, as highlighted during the 2017 

outbreak in Ilorin.[81]The public health response in Nigeria has been comprehensive and adaptive, 

addressing the multifaceted challenges posed by cholera through surveillance, vaccination, WASH 

improvements, and innovative interventions, significantly advancing the control and mitigation of cholera 

outbreaks. 

Lessons Learned 

The recurrent cholera outbreaks in Nigeria from 2010 to 2024 have underscored several critical lessons 

for better epidemic management and prevention. A primary lesson is the importance of rapid response 

and coordination, as delays during the 2010 outbreak exacerbated the disease's spread. The establishment 

of an Emergency Operations Center (EOC) in 2017 improved response efforts significantly, illustrating 

the value of centralized coordination.[13] [96] Additionally, the success of reactive oral cholera vaccine 

(OCV) campaigns, particularly during the 2017 outbreak, highlights vaccination as a key strategy in 

controlling cholera, with high coverage rates playing a crucial role in reducing cases.[19] 

Surveillance and data utilization have also proven essential, as effective surveillance systems enabled 

early detection and informed public health strategies, particularly evident during the 2020-2021 

outbreak.[15] Regular monitoring of antimicrobial resistance, as seen in the 2018 outbreak, is critical for 

guiding effective treatment protocols.[81] The recurring outbreaks further emphasize the need for robust 

Water, Sanitation, and Hygiene (WASH) infrastructure, with inadequate facilities exacerbating the 2010 

and 2018 outbreaks, particularly in conflict-affected areas.[14] Public health actions such as chlorination of 
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water sources during the 2019 Bauchi State outbreak were effective in reducing cases, demonstrating the 

importance of WASH interventions.[83] 

Finally, the importance of community engagement and integrated health system strengthening has been 

highlighted. Rapid formative research and community involvement during the 2017 outbreak enhanced 

emergency response effectiveness, while the dual burden of cholera and COVID-19 in 2020-2021 

showcased the benefits of leveraging existing disease preparedness capacities.[3] [20] Addressing the social 

and environmental determinants of health, such as poverty, conflict, and displacement, remains essential 

for long-term cholera prevention, as demonstrated by the challenges faced in Northern Nigeria.[22] The 

application of case-area targeted interventions (CATIs) in Northeast Nigeria further highlighted the 

effectiveness of targeted strategies in reducing cholera clustering, particularly in conflict settings with 

limited WASH access.[87] These lessons emphasize the need for a comprehensive and adaptive approach 

to cholera response in Nigeria 

Conclusions 

Cholera continues to be a significant public health challenge in Nigeria, with outbreaks from 2010 to 

2024 underscoring persistent vulnerabilities in the country's healthcare and WASH infrastructure. 

Recurrent outbreaks, fuelled by inadequate access to clean water, poor sanitation, environmental 

conditions, conflict, vaccine stockouts, and the emergence of antimicrobial-resistant Vibrio cholerae 

strains highlight the need for a multifaceted approach to prevention and control. Key lessons from these 

outbreaks emphasize the importance of rapid, coordinated responses, robust surveillance systems, and 

effective vaccination campaigns. The compounded impact of concurrent health crises like COVID-19 

further underscores the need for integrated disease preparedness and response capacities. The recent 

outbreaks in 2023 and 2024 reinforce the urgency of sustained investments in healthcare and WASH 

infrastructure as well as comprehensive public health strategies, including community engagement, 

vaccination, and healthcare worker training. Learning from past outbreaks and implementing evidence-

based interventions is crucial for Nigeria to strengthen its capacity to prevent and control cholera, 

ultimately reducing the disease's burden and improving public health outcomes. 
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