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Abstract Cholera remains a major public health threat in humanitarian settings such as the Rohingya 

refugee camps of Cox’s Bazar, Bangladesh, which are characterised by congestion, inadequate 

water and sanitation, and overstretched health services. This study analysed the temporal and 

spatial patterns of cholera in the camps to identify seasonal variation and distribution across 

camps and to inform control. We used secondary data from the World Health Organization’s Early 

Warning, Alert and Response System (EWARS), sentinel surveillance, and laboratory surveillance 

to construct annual weekly trend lines and epidemic curves for acute watery diarrhoea and culture-

confirmed cholera, and to map case distribution across the 33 camps from 2018 to 2026. Syndromic 

surveillance showed year-round acute watery diarrhoea transmission with multiple non-stable 

seasonal peaks and a steady decline over seven years, from about 231,000 cases in 2018 to about 

122,000 in 2025. Laboratory surveillance indicated that cholera was endemic, characterized by 

recurrent upsurges; the largest outbreak occurred in 2024 with 534 culture-confirmed cases. The 

dominant cholera peak occurred in the post-monsoon period (mid-September to December), 

diverging from the April–June pre-monsoon peak historically reported for south-eastern 

Bangladesh. Transmission was largely sporadic across camps without persistent hotspots, except 

during the 2021 and 2024 outbreaks, and shifted over time from early Teknaf-based coastal camps 

to the densely populated inland-located Ukhiya-based camps. These findings indicate a need to 

update earlier seasonality evidence and to target preventive water, sanitation, hygiene and 

vaccination interventions to the post-monsoon period and the high-density Ukhiya camps. 
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Introduction 

Cholera remains a major global public health 

problem, disproportionately affecting low- and 

middle-income countries and humanitarian 

settings [1]. It is an acute diarrhoeal disease 

caused by the bacterium Vibrio cholerae and is 

transmitted through the ingestion of food or 

water contaminated with faecal matter; 

common sources include unsafe drinking water 

and contaminated or undercooked food, 

including shellfish [2]. Without prompt 

treatment, severe cholera can kill within hours 

through profuse watery diarrhoea and 

dehydration [1]. Globally, an estimated 1.3 to 

4.0 million cases and 21,000 to 143,000 deaths 

occur each year, although the true burden is 

under-ascertained [2, 3]. 

Seven cholera pandemics have occurred 

since 1817; the seventh, caused by the El Tor 

biotype, began in 1961 and continues today [4]. 

The Bay of Bengal has historically been a major 

hub for global cholera spread, having seeded 

six of the seven pandemics [5]. Approximately 

1.3 billion people are at risk worldwide, 

including in Bangladesh, where transmission is 

persistent; surveillance compiled by the World 

Health Organization (WHO) from 45 countries 

reported 535,321 cases and 4,007 deaths in 

2023 [6]. The recent global resurgence of 

cholera has been linked to conflict, climate-

related disasters, displacement, and chronic 

under-investment in water, sanitation and 

hygiene (WASH) [7]. 

The WHO defines cholera as endemic when 

confirmed cases occur in at least three of the 

previous five years [8]. In Bangladesh, cholera 

is endemic with year-round transmission and 

seasonal outbreaks. Long-running surveillance 

at the International Centre for Diarrhoeal 

Disease Research, Bangladesh (icddr,b) in 

Dhaka has described peaks before and after the 

monsoon, with lower incidence during cooler 

months and the height of the monsoon [9]. 

Importantly, the literature reports 

geographically distinct peak seasons: in 

northern Bangladesh, transmission peaks in 

October and November, whereas in the south, 

including Cox’s Bazar, where Rohingya 

refugee camps are situated, earlier studies 

described a peak from March to April [10]. 

Foodborne-illness surveillance by icddr,b and 

the Institute of Epidemiology, Disease Control 

and Research (IEDCR) reported about 8% 

culture-confirmed cholera among diarrhoeal 

specimens in Cox’s Bazar, designating the 

district a high-transmission area [11]. 

In August 2017, approximately 700,000 

Rohingya refugees fled targeted violence in 

Myanmar and entered Cox’s Bazar, and the 

new wave of influx in 2024 has been estimated 

at 150,000 refugees arriving in camps, bringing 

the total displaced population to roughly 

1.2million across 33congested camps in the 

Ukhiya and Teknaf sub-districts by 30 June 

2026 [12]. Rapidly constructed shelters and 

spontaneous settlements on hilly, deforested 

terrain were vulnerable to monsoon flooding, 

landslides, and storm surges that repeatedly 

damaged WASH infrastructure [13]. Limited 

sanitation, suboptimal hygiene, high acute 

malnutrition and initially limited cholera 

vaccination increased vulnerability to acute 

watery diarrhoea (AWD) and recurrent cholera 

outbreaks from 2018 onward [14]. 

Following the influx and upsurge of 

communicable diseases, WHO, in collaboration 

with the Civil Surgeon’s Office, the Refugee 

Relief and Repatriation Commissioner and the 

Health and WASH Sectors, established an 

Early Warning, Alert and Response System 

(EWARS) for priority conditions, including 

cholera [15]. A multi-layered surveillance 

architecture—combining community-based 

surveillance, indicator-based syndromic 

surveillance, sentinel-site rapid diagnostic 

testing and laboratory culture confirmation—

supports early detection, investigation and 

response [16]. Despite this system and 

sustained humanitarian investment, cholera has 

persisted and periodically surged, indicating 

that the drivers of transmission remain 
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incompletely understood [9]. This study, 

therefore, analysed the temporal and spatial 

patterns of AWD and culture-confirmed 

cholera in the camps from 2018 to 2026, 

intending to characterise seasonal variation and 

spatial distribution and compare current 

seasonality with previously reported regional 

patterns to inform context-specific control. 

Materials and Methods 

Study Site 

The study was conducted in the 33 officially 

designated Rohingya refugee camps of Cox’s 

Bazar district, south-eastern Bangladesh, which 

host approximately 1.2 million displaced 

persons across the Ukhiya and Teknaf sub-

districts. Twenty-five camps are in Ukhiya 

Upazila, including the Kutupalong mega-

settlement, and the remaining eight are in 

Teknaf, several of which border the Bay of 

Bengal. The district experiences a tropical 

monsoon climate with a pronounced wet season 

between June and September, during which the 

camps are exposed to heavy rainfall, flooding 

and landslides that periodically damage WASH 

infrastructure [13]. 

Data Sources 

Secondary data generated through the 

WHO’s Early Warning and Alert Response 

System (EWARS), sentinel 

testing/surveillance, and laboratory 

surveillance were extracted and re-analysed. 

Weekly AWD counts from indicator-based 

syndromic surveillance and weekly culture-

confirmed cholera counts from laboratory 

surveillance, confirmed by the IEDCR field 

laboratory in Cox’s Bazar Medical College, 

were obtained, reviewed and synthesised for 

2018 to 2026. A camp-by-year matrix of 

culture-confirmed cases across the 33 camps 

was used for the spatial analysis. 

Meteorological context was drawn from 

Bangladesh Meteorological Department 

records for the Cox’s Bazar and Teknaf 

stations. 

Statistical Methods 

Weekly cholera and AWD data were cleaned 

and converted into complete weekly time 

series, with epidemiological weeks lacking 

reported cases retained as zero-case weeks to 

preserve continuity. Annual weekly trend lines 

and epidemic curves were plotted on a common 

scale to enable comparison across years. Cases 

were aggregated to annual and monthly totals 

and classified into four climatic seasons—

winter (December–February), pre-monsoon 

(March–May), monsoon (June–September), 

and post-monsoon (October–November)—to 

characterise seasonal structure. For the spatial 

analysis, sentinel-site and laboratory data were 

used to construct a camp-by-year case matrix 

and to compare the Ukhiya-based and Teknaf-

based camp clusters over time. Descriptive 

results were cross-checked against operational 

WHO epidemiological bulletins to confirm 

fidelity. Analyses were conducted using 

standard statistical software. 

Results 

Temporal Trends in Acute Watery 

Diarrhoea 

Indicator-based syndromic surveillance 

indicated year-round AWD transmission with 

multiple peaks of varying intensity (Figure 1). 

The highest activity occurred between August 

and December (epidemiological weeks 35–50; 

post-monsoon), with a second, moderate peak 

from mid-April to June (epidemiological weeks 

17–24; pre-monsoon); transmission decreased 

from mid-January to mid-April and during July 

and August. The overall AWD burden declined 

steadily across seven years, from 

approximately 231,000 cases in 2018—when 

WASH services were least developed—to 

approximately 122,000 in 2025, a reduction of 

nearly half (Table 1). This decline is consistent 

with the maturation of WASH infrastructure, 

hygiene promotion, and health-service 

coverage over time. 
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Figure 1. Annual Weekly Trends of Acute Watery Diarrhoea, Rohingya Refugee Camps, 2018–2026 

Table 1. Annual Acute Watery Diarrhoea and Culture-confirmed Cholera Burden, Rohingya Refugee Camps, 

2018–2026 

Year AWD cases Confirmed 

cholera 

Notable feature 

2018 231,378 — Highest AWD; pre-confirmation baseline 

2019 193,083 183 First major confirmed cholera year 

2020 147,689 5 Pandemic restrictions; reduced testing 

2021 151,861 136 Resurgence: outbreak declined, reactive OCV campaign 

in October and November 2021 

2022 157,945 70 Sustained endemic transmission 

2023 138,903 81 Ad hoc waterline-linked outbreak 

2024 132,522 534 Largest outbreak on record 

2025 121,951 59 Lowest AWD; post-outbreak decline triggered by the 

reactive OCV campaign 

2026* 47,063 8 To epidemiological week 22 

*2026 data are partial (to epidemiological week 22). AWD declined steadily, while confirmed cholera cases fluctuated 

episodically after the reactive OCV outbreak campaign in January 2025. OCV = oral cholera vaccine. 

Temporal Trends in Culture-Confirmed 

Cholera 

Laboratory surveillance indicated endemic 

cholera, with cases reported year-round for 

more than three years (Figure 2). Confirmed 

cases numbered 183 in 2019, fell to 5 in 2020—

a year of COVID-19 pandemic-related 

restrictions and reduced testing—then rose to 

136 in 2021 before settling at 70 and 81 in 2022 

and 2023, respectively (Table 1). In 2024, the 

count surged to 534 confirmed cases, 

documenting the largest outbreak on record due 

to more than three years of waned population 

immunity after the 2021 OCV campaign. The 

2025 outbreak (59 cases) continued the large 

outbreak in 2024, which was contained in 

January by the scale-up of the oral cholera 

vaccine (OCV) campaign. The highest annual 

peak consistently occurred between 

epidemiological weeks 39 and 50 (mid-

September to December; post-monsoon), with 

a milder peak in epidemiological weeks 25 to 

30 (mid-June to July; monsoon). More than five 

outbreaks were observed over the period, 

except in 2020. 
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Figure 2. Weekly Culture-confirmed Cholera Cases by Year, Rohingya Refugee Camps, 2019–2026 

Superimposing the AWD and culture-

confirmed cholera curves (Figure 3) showed 

similar peak timing (epidemiological weeks 

35–46) in 2019, 2021, and 2024, with variation 

in other years. The 2023 event was an ad hoc 

outbreak linked to waterline contamination in 

two camps (Camps 2W and 6) and was 

reportedly contained within three weeks 

(epidemiological weeks 13–15) by a joint 

Health and WASH response. The most intense 

transmission occurred during the 2024 

outbreak, from epidemiological week 44 of 

2024 to early 2025, aligning with the post-

monsoon period. The divergence between the 

steadily declining AWD trend and the 

episodically surging cholera trend indicates that 

confirmed cholera transmission follows a 

dynamic distinct from that of the general 

diarrhoeal disease burden. 

 

Figure 3. Superimposed Monthly Trends of Acute Watery Diarrhoea, Culture-confirmed Cholera and OCV 

Campaigns Conducted from 2018–2026 
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Seasonal Distribution 

When confirmed cases were aggregated by 

climatic season, the post-monsoon season 

carried the highest mean monthly burden (27.5 

cases per month), more than double that of the 

monsoon (12.8) and winter (11.0) seasons, and 

more than six times that of the pre-monsoon 

season (4.4) (Table 2). The post-monsoon and 

monsoon seasons together accounted for the 

majority of confirmed cases. Negative binomial 

regression confirmed that the post-monsoon 

season carried an approximately six-fold higher 

cholera case rate than the pre-monsoon season. 

This post-monsoon dominance diverges from 

the April–June pre-monsoon peak historically 

described for south-eastern Bangladesh by 

scientists [10]. 

Table 2. Seasonal Distribution of Culture-confirmed Cholera Cases, Rohingya Refugee Camps, 2019–2025 

Season Total cases Mean 

cases/month 

Median 

cases/month 

Share of cases 

Winter (Dec–Feb) 232 11.0 1.0 21.7% 

Pre-monsoon (Mar–May) 92 4.4 1.0 8.6% 

Monsoon (Jun–Sep) 359 12.8 2.0 33.6% 

Post-monsoon (Oct–Nov) 385 27.5 4.5 36.0% 

The post-monsoon season carries the highest mean monthly burden, indicating a dominant post-monsoon peak that 

diverges from the historically reported March–April peak for south-eastern Bangladesh. 

Spatial Distribution 

The camp-by-year analysis showed that, in 

most years, cases were distributed sporadically 

across many camps without persistent, year-on-

year hotspots—a pattern consistent with 

widespread environmental seeding rather than a 

single fixed-point source (Figure 4 and 5). The 

principal exception was the 2024 outbreak, 

during which cases clustered intensely in a 

subset of densely populated Ukhiya camps. 

Cumulatively, a minority of camps accounted 

for a disproportionate share of confirmed cases. 

 

Figure 4. Culture-confirmed Cholera Cases by Camp and Year, Rohingya Refugee Camps, 2019–2026 
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Figure 5. Distribution of Cholera Cases in Ukhya and Teknaf-based Camps in 2021 and 2022 

Aggregating cases by sub-districts/Upazilas 

hosting Rohingya refugee camps revealed a 

striking spatial dynamic (Figures 6 and 7). In 

2019, confirmed cholera was concentrated 

overwhelmingly in the Teknaf-based coastal 

camps, which recorded 98 cases compared with 

14 in the Ukhiya-based camps, consistent with 

the proximity of these camps to the brackish 

coastal aquatic reservoir of V. cholerae [13]. 

From 2021 onward, the pattern reversed 

decisively: the Ukhiya-based camps came to 

dominate transmission, recording 467 

confirmed cases against only 30 in the Teknaf-

based camps in 2024. This shift towards the 

densely populated Ukhiya mega-settlement 

reflects the role of population density and 

person-to-person amplification in sustaining 

transmission once the pathogen is established. 

 

Figure 6. Distribution of Culture-confirmed Cholera Cases in Ukhiya-based Versus Teknaf-based Rohingya 

Refugee Camps, 2019–2026 
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Figure 7. Distribution of Culture-confirmed Cholera Cases in Teknaf and Ukhya-based Rohingya Refugee 

Camps in Cox’s Bazar, Bangladesh from 2019 to mid-2026 

Discussion 

This analysis shows that AWD transmission 

is year-round, while cholera is endemic with 

recurrent seasonal and occasional ad hoc 

outbreaks in the Rohingya camps. AWD peaks 

mainly in the pre-monsoon and post-monsoon 

periods and has declined steadily over seven 

years, consistent with maturing WASH 

services. Cholera transmission is also year-

round, with peak activity from mid-September 

to December (post-monsoon). This differs from 

earlier published findings suggesting peak 

transmission in south-eastern Bangladesh from 

March to April [10], highlighting the need to 

review and update seasonality evidence for the 

Rohingya camps and possibly the wider Cox’s 

Bazar district [9]. 

Several mechanisms may account for the 

apparent seasonal shift. The post-monsoon 

period follows the inundation, infrastructural 

damage, and faecal–oral contamination of the 

monsoon but occurs once standing water has 

begun to recede and human activity resumes—

conditions that may favour both environmental 

persistence and person-to-person amplification 

[17, 18]. The offset between the rainfall 

maximum (monsoon) and the cholera peak 

(post-monsoon) is the temporal signature 

expected if transmission is driven by the 

delayed consequences of monsoon flooding 

rather than by rainfall itself [19]. Whatever the 

precise mechanism, the operational implication 

is that preventive interventions calibrated to a 

pre-monsoon peak would be mistimed. 

Sentinel and laboratory data suggest cholera 

transmission intensified between 2021 and 

2024 relative to 2019–2020, despite ongoing 

WASH and health-sector interventions. These 

observations are consistent with surveillance 

findings reported for diarrhoea and cholera 

early warning among Rohingya populations 

[20]. Geospatial analysis indicates that 

transmission is generally sporadic and lacks 

well-defined clustering across camps, except 

during the large 2024 outbreak, a pattern 

consistent with widespread water 

contamination and limited persistent secondary 

transmission in endemic years [21]. The 

distinction between dominant sporadic, 

environmentally seeded transmission noted 

over the seven years and limited clustered, 

density-driven outbreak transmission noted in 
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2024 has direct implications for control: the 

former calls for area-wide measures, the latter 

for targeted, case-area interventions [22]. 

From the available data, cholera appears to 

have originated in the Teknaf-based camps 

bordering the Bay of Bengal during the 2019 

outbreak, consistent with the role of coastal 

aquatic reservoirs in seeding transmission [23]. 

It then spread to the 25 Ukhiya-based camps, 

where intensified transmission has been 

sustained, while transmission in Teknaf slowed 

after 2020. This evolution—from an 

environmentally seeded coastal focus to a 

density-driven inland epidemic—implies that 

prevention should be both spatially and 

temporally targeted, directed at the highest-

burden Ukhiya camps in the run-up to the post-

monsoon season [24]. These findings should be 

interpreted considering the limitations of 

surveillance data, which are subject to under-

ascertainment and reporting variation, and the 

reliance on culture confirmation, which may 

underestimate true incidence [25]. 

Conclusion 

Cholera remains endemic in the Rohingya 

refugee camps, with year-round transmission 

and recurrent outbreaks, while AWD 

transmission is persistent across the year, 

coupled with multiple peaks, and has gradually 

declined from 2018 to mid-2025. Recent 

surveillance indicates that the cholera peak 

season has shifted from the previously reported 

April–June period to mid-September–

December, suggesting changes in seasonal 

dynamics and the need to update prior evidence 

[10]. Cholera outbreaks intensified in 2021–

2024 compared with 2019–2020, despite 

ongoing WASH and health-sector 

interventions, while AWD declined steadily. 

Spatial patterns are largely sporadic across 

camps, with notable clustering mainly during 

the 2024 outbreak, likely to reflect widespread 

water contamination [21]. Transmission 

appears to have begun in the Teknaf-based 

camps during the 2019 outbreak and to have 

seeded the densely populated Ukhiya-based 

camps, which have sustained persistent, 

intensified annual transmission. These findings 

support context-specific prevention—reactive 

oral cholera vaccination and WASH 

intensification timed to precede the post-

monsoon season and targeted to the high-

density camps [24, 26]. Further research, 

including molecular characterisation of 

circulating strains and time-series modelling, is 

needed to strengthen early warning and control 

[27, 28]. 

Conflict of Interest 

The authors declare that they have no 

conflict of interest. 

Acknowledgements 

The authors thank Sami Momtahin, Rafi 

Abdur, and Islam Md Sahidul of the World 

Health Organization Health Emergencies 

Programme in Cox’s Bazar, who assisted with 

data cleaning and preparation of the graphs for 

this manuscript; the Civil Surgeon’s Office, 

Refugee Relief and Repatriation 

Commission(RRRC) for collaborative support 

and authorizing the use of the refugee data. 

Ethical Approval 

The study used routine, de-identified 

surveillance, laboratory, and meteorological 

data generated through the operations of the 

World Health Organization, the Institute of 

Epidemiology, Disease Control and Research, 

and the Bangladesh Meteorological 

Department, used with appropriate 

authorization for academic purposes. Ethical 

oversight was sought from the relevant national 

and institutional review bodies (local IRB at 

Cox’s Bazar Medical College and Refugee 

Relief and Repatriation Commission). 

Author Contributions 

O. D. Otieno conceptualised the study, 

curated and analysed the data, and drafted the 

manuscript. M. F. Khan and H. S. Sabbir 

contributed to data acquisition, surveillance 

https://doi.org/10.21522/TIJPH.2013.14.03.Art008


https://doi.org/10.21522/TIJPH.2013.14.03.Art008 

data review, and critical revision of the 

manuscript. Toha M R. Apolot, K. S. Kaddu 

and P. Abiodun contributed to the final revision 

of the manuscript. All authors read and 

approved of the final manuscript. 

Data Availability 

The surveillance, laboratory and 

meteorological datasets analysed in this study 

were generated through the routine operations 

of the World Health Organization Health 

Emergencies Programme in Cox’s Bazar, the 

Institute of Epidemiology, Disease Control and 

Research, and the Bangladesh Meteorological 

Department. Aggregated data supporting the 

findings are available from the corresponding 

author on reasonable request and subject to the 

data-sharing policies of the responsible 

institutions. 

Funding 

This research received no specific grant from 

any funding agency in the public, commercial, 

or not-for-profit sectors. 

References 

[1]. World Health Organization. Cholera. Fact sheet 

[Internet]. Geneva: World Health Organization; 

2024 [cited 2026 Jul 14]. Available from: 

https://www.who.int/news-room/fact-

sheets/detail/cholera 

[2]. Ali M, Nelson AR, Lopez AL, Sack DA. 

Updated global burden of cholera in endemic 

countries. PLoS Negl Trop Dis. 

2015;9(6):e0003832. Available from: 

https://doi.org/10.1371/journal.pntd.0003832 

[3]. Deen J, Mengel MA, Clemens JD. 

Epidemiology of cholera. Vaccine. 2020;38(Suppl 

1):A31-40. Available from: 

https://doi.org/10.1016/j.vaccine.2019.07.078 

[4]. Hu D, Liu B, Feng L, Ding P, Guo X, Wang M. 

Origins of the current seventh cholera pandemic. 

Proc Natl Acad Sci U S A. 2016;113(48):E7730-9. 

Available from: 

https://doi.org/10.1073/pnas.1608732113 

[5]. Moore S, Thomson N, Mutreja A, Piarroux R. 

Widespread epidemic cholera caused by a restricted 

subset of Vibrio cholerae clones. Clin Microbiol 

Infect. 2014;20(5):373-9. Available from: 

https://doi.org/10.1111/1469-0691.12610 

[6]. World Health Organization. Cholera annual 

report 2023. Wkly Epidemiol Rec. 

2024;99(36):481-96. Available from: 

https://www.who.int/publications/journals/weekly-

epidemiological-record 

[7]. Global Task Force on Cholera Control. Ending 

cholera: a global roadmap to 2030 [Internet]. 

Geneva: World Health Organization; 2017 [cited 

2026 Jul 14]. Available from: 

https://www.gtfcc.org/about-cholera/roadmap-

2030/ 

[8]. World Health Organization. Cholera fact sheet 

[Internet]. Geneva: World Health Organization; 

2021 [cited 2026 Jul 14]. Available from: 

https://www.who.int/news-room/fact-

sheets/detail/cholera 

[9]. Khan AI, Islam MT, Qadri F. Epidemiology of 

cholera in Bangladesh: findings from nationwide 

hospital-based surveillance. Clin Infect Dis. 

2020;71(Suppl 1):S1-8. Available from: 

https://doi.org/10.1093/cid/ciaa440 

[10]. Sack RB, Siddique AK, Longini IM, Nizam A, 

Yunus M, Islam MS. A 4-year study of the 

epidemiology of Vibrio cholerae in four rural areas 

of Bangladesh. J Infect Dis. 2003;187(1):96-101. 

Available from: https://doi.org/10.1086/345865 

[11]. Institute of Epidemiology, Disease Control 

and Research. Cholera and acute watery diarrhoea 

surveillance in Cox’s Bazar [Internet]. Dhaka: 

IEDCR; 2023 [cited 2026 Jul 14]. Available from: 

https://www.iedcr.gov.bd/ 

[12]. United Nations High Commissioner for 

Refugees. Rohingya refugee response: Cox’s Bazar 

operational data portal [Internet]. Geneva: UNHCR; 

2024 [cited 2026 Jul 14]. Available from: 

https://data.unhcr.org/en/situations/myanmar_refug

ees 

[13]. Jutla A, Whitcombe E, Hasan N, Haley B, 

Akanda A, Huq A. Environmental factors 

influencing epidemic cholera. Am J Trop Med Hyg. 

https://doi.org/10.21522/TIJPH.2013.14.03.Art008
https://www.who.int/news-room/fact-sheets/detail/cholera
https://www.who.int/news-room/fact-sheets/detail/cholera
https://doi.org/10.1371/journal.pntd.0003832
https://doi.org/10.1016/j.vaccine.2019.07.078
https://doi.org/10.1073/pnas.1608732113
https://doi.org/10.1111/1469-0691.12610
https://www.who.int/publications/journals/weekly-epidemiological-record
https://www.who.int/publications/journals/weekly-epidemiological-record
https://www.gtfcc.org/about-cholera/roadmap-2030/
https://www.gtfcc.org/about-cholera/roadmap-2030/
https://www.who.int/news-room/fact-sheets/detail/cholera
https://www.who.int/news-room/fact-sheets/detail/cholera
https://doi.org/10.1093/cid/ciaa440
https://doi.org/10.1086/345865
https://www.iedcr.gov.bd/
https://data.unhcr.org/en/situations/myanmar_refugees
https://data.unhcr.org/en/situations/myanmar_refugees


https://doi.org/10.21522/TIJPH.2013.14.03.Art008 

2013;89(3):597-607. Available from: 

https://doi.org/10.4269/ajtmh.12-0721 

[14]. Colwell RR. Global climate and infectious 

disease: the cholera paradigm. Science. 

1996;274(5295):2025-31. Available from: 

https://doi.org/10.1126/science.274.5295.2025 

[15]. World Health Organization. Early Warning, 

Alert and Response System (EWARS) bulletins, 

Cox’s Bazar [Internet]. Dhaka: WHO Bangladesh; 

2024 [cited 2026 Jul 14]. Available from: 

https://www.who.int/bangladesh 

[16]. Ratnayake R, Finger F, Azman AS, Lantagne 

D, Funk S, Edmunds WJ. Highly targeted 

spatiotemporal interventions against cholera 

epidemics, 2000-19: a scoping review. Lancet Infect 

Dis. 2021;21(3):e37-48. Available from: 

https://doi.org/10.1016/S1473-3099(20)30479-5 

[17]. Pascual M, Rodo X, Ellner SP, Colwell R, 

Bouma MJ. Cholera dynamics and El Nino-

Southern Oscillation. Science. 

2000;289(5485):1766-9. Available from: 

https://doi.org/10.1126/science.289.5485.1766 

[18]. Emch M, Feldacker C, Islam MS, Ali M. 

Seasonality of cholera from 1974 to 2005: a review 

of global patterns. Int J Health Geogr. 2008;7:31. 

Available from: https://doi.org/10.1186/1476-

072X-7-31 

[19]. Qadri F, Islam T, Clemens JD. Cholera in 

Yemen - an old foe rearing its ugly head. N Engl J 

Med. 2017;377(21):2005-7. Available from: 

https://doi.org/10.1056/NEJMp1712099 

[20]. Khan AI, Chowdhury F, Harris JB, LaRocque 

RC, Faruque ASG, Ryan ET. Diarrhoea and cholera 

surveillance for early warning and preparedness 

among Rohingya populations. PLOS Glob Public 

Health. 2024;4(2):e0002791. Available from: 

https://doi.org/10.1371/journal.pgph.0002791 

[21]. Rebaudet S, Sudre B, Faucher B, Piarroux R. 

Environmental determinants of cholera outbreaks in 

inland Africa. J Infect Dis. 2013;208(Suppl 1):S46-

54. Available from: 

https://doi.org/10.1093/infdis/jit195 

[22]. Lessler J, Moore SM, Luquero FJ, McKay HS, 

Grais R, Henkens M. Mapping the burden of cholera 

in sub-Saharan Africa. Lancet. 

2018;391(10133):1908-15. Available from: 

https://doi.org/10.1016/S0140-6736(17)33050-7 

[23]. Islam MS, Zaman MH, Islam MS, Ahmed N, 

Clemens JD. Environmental reservoirs of Vibrio 

cholerae. Vaccine. 2020;38(Suppl 1):A52-62. 

Available from: 

https://doi.org/10.1016/j.vaccine.2019.06.033 

[24]. Codeco CT. Endemic and epidemic dynamics 

of cholera: the role of the aquatic reservoir. BMC 

Infect Dis. 2001;1:1. Available from: 

https://doi.org/10.1186/1471-2334-1-1 

[25]. Luquero FJ, Grout L, Ciglenecki I, Sakoba K, 

Traore B, Heile M. Use of Vibrio cholerae vaccine 

in an outbreak in Guinea. N Engl J Med. 

2014;370(22):2111-20. Available from: 

https://doi.org/10.1056/NEJMoa1312680 

[26]. Hsiao A, Desai SN, Mogasale V, Excler JL, 

Digilio L. Lessons learnt from 12 oral cholera 

vaccine campaigns in resource-poor settings. Bull 

World Health Organ. 2017;95(4):303-12. Available 

from: https://doi.org/10.2471/BLT.16.175166 

[27]. Azman AS, Rudolph KE, Cummings DAT, 

Lessler J. The incubation period of cholera: a 

systematic review. J Infect. 2013;66(5):432-8. 

Available from: 

https://doi.org/10.1016/j.jinf.2012.11.013 

[28]. Sack DA, Sack RB, Nair GB, Siddique AK. 

Cholera. Lancet. 2004;363(9404):223-33. Available 

from: https://doi.org/10.1016/S0140-

6736(03)15328-7 

 

https://doi.org/10.21522/TIJPH.2013.14.03.Art008
https://doi.org/10.4269/ajtmh.12-0721
https://doi.org/10.1126/science.274.5295.2025
https://www.who.int/bangladesh
https://doi.org/10.1016/S1473-3099(20)30479-5
https://doi.org/10.1126/science.289.5485.1766
https://doi.org/10.1186/1476-072X-7-31
https://doi.org/10.1186/1476-072X-7-31
https://doi.org/10.1056/NEJMp1712099
https://doi.org/10.1371/journal.pgph.0002791
https://doi.org/10.1093/infdis/jit195
https://doi.org/10.1016/S0140-6736(17)33050-7
https://doi.org/10.1016/j.vaccine.2019.06.033
https://doi.org/10.1186/1471-2334-1-1
https://doi.org/10.1056/NEJMoa1312680
https://doi.org/10.2471/BLT.16.175166
https://doi.org/10.1016/j.jinf.2012.11.013
https://doi.org/10.1016/S0140-6736(03)15328-7
https://doi.org/10.1016/S0140-6736(03)15328-7

