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Abstract

Background: Cholera epidemics occur frequently in low-income countries affected by concurrent humanitarian cri-
ses. Evaluations of these epidemic response remains largely unpublished and there is a need to generate evidence on
response efforts to inform future programmes. This review of MSF cholera epidemic responses aimed to describe the

main characteristics of the cholera epidemics and related responses in these three countries, to identify challenges to
different intervention strategies based on available data; and to make recommendations for epidemic prevention and
control practice and policy.

Methods: Case studies from the Democratic Republic of Congo, Malawi and Mozambigue were purposively selected
by MSF for this review due to the documented burden of cholera in each country, frequency of cholera outbreaks,
and risk of humanitarian crises. Data were extracted on the characteristics of the epidemics; time between alert and
response; and, the delivery of health and water, sanitation and hygiene interventions. A Theory of Change for cholera
response programmes was built to assess factors that affected implementation of the responses.

Results and conclusions: 20 epidemic response reports were identified, 15 in DRC, one in Malawi and four in
Mozambique. All contexts experienced concurrent humanitarian crises, either armed conflict or natural disasters.
Across the settings, median time between the date of alert and date of the start of the response by MSF was 23 days
(IQR 14-41). Almost all responses targeted interventions community-wide, and all responses implemented in-patient
treatment of suspected cholera cases in either established health care facilities (HCFs) or temporary cholera treat-
ment units (CTUs). In three responses, interventions were delivered as case-area targeted interventions (CATI) and four
responses targeted households of admitted suspected cholera cases. CATI or delivery of interventions to households
of admitted suspected cases occurred from 2017 onwards only. Overall, 74 factors affecting implementation were
identified including delayed supplies of materials, insufficient quantities of materials and limited or lack of coordina-
tion with local government or other agencies. Based on this review, the following recommendations are made to
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improve cholera prevention and control efforts: explore improved models for epidemic preparedness, including rapid
mobilisation of supplies and deployment of trained staff; invest in and strengthen partnerships with national and
local government and other agencies; and to standardise reporting templates that allow for rigorous and structured
evaluations within and across countries to provide consistent and accessible data.

Keywords: Cholera, Outbreaks, Emergency, Water, Sanitation, Hygiene, Oral cholera vaccination

Introduction

Across Sub-Saharan Africa, an estimated 430 million
people are at risk of cholera [1]. Annually, there are an
estimated 1.3-4.0 million cases of cholera worldwide
resulting in between 21,000 and 143,000 deaths [1]. Many
of the largest epidemics on the continent have occurred
concurrently with armed conflict and ongoing humani-
tarian crises [2-5]. Cholera epidemics can evolve rapidly
and most often occur in settings with limited surveillance
systems to detect the outbreak’s onset.

By 2030, the Global Task Force on Cholera Control
(GTECC) has set a target to reduce cholera mortality by
90% and eliminate cholera in 20 out of 47 countries by
2030 [6]. The renewed focus on cholera provides a frame-
work for synchronising the efforts of countries, donors,
implementing agencies and support coordinated mul-
tisectoral implementation of cholera control measures
[7]. The strategy has three axes: (1) to focus on cholera
hotspots in endemic countries with well targeted inter-
ventions; (2) to reinforce early detection and response to
contain epidemics quickly; and (3) to provide an effective
mechanism for coordinated technical support, financ-
ing and resources at the global and country level [8].
There are five pillars of the GTFCC including surveil-
lance, case management, oral cholera vaccination (OCV),
water, sanitation and hygiene (WASH), and commu-
nity engagement. All pillars interact and play an integral
role in multisector responses in short-term, emergency
responses and for longer term sustainable elimination of
the disease.

Progress towards this target set by the GTCC may ben-
efit from critical review of past responses, particularly as
low- and middle-income country (LMIC) governments,
including Democratic Republic of Congo (DRC), Malawi
and Mozambique, develop multisectoral National Chol-
era Plans (NCPs) to address cholera within their contexts
[9]. Typically, interventions to prevent and control chol-
era epidemics have varied between mass, community-
wide campaigns, in which multisector interventions are
aligned to other WASH-related disease control efforts
and aim to prevent the recurrence of outbreaks [10],
to household-level or case-area targeted interventions
(CATIs), in which services are delivered to a defined
area surrounding a case to take advantage of the natural
clustering of cases within a given radius, so as to contain

or extinguish the outbreaks [11-15]. Whilst cholera
responses will always be specific to the geographical and
social context, it is important that the operational con-
straints for delivering timely interventions are docu-
mented and evaluated. Previous reviews have shown a
dearth of evaluations of epidemic responses, depriving
governmental and other response actors of an evidence
base for improving practice and a baseline against which
to track progress [16, 17]. In particular, delayed detection,
confirmation and response can considerably dampen the
impact of CATI-like approaches, with delays of >2 weeks
expected to result in spill-over beyond the initial out-
break cluster [18]; interventions that seek to contain
outbreaks before they propagate widely, including case-
based or localised distribution of hygiene kits [19] and
vaccination [20, 21] are particularly dependent on early
response, as is case management of cholera cases [22, 23].

Over the last five decades, the international non-
governmental organisation (NGO), Médecins Sans
Frontiéres (MSF) has intervened in multiple cholera epi-
demics in crisis-affected Sub-Saharan African settings.
In this review, we present three countries (DRC; Malawi;
and Mozambique) as case studies of MSF’s response to
cholera epidemics during the period 2015-2018. The
aim of this study was to describe the main characteristics
of the cholera epidemics and related responses in these
three countries, to identify challenges of different inter-
vention strategies based on available data; and to make
recommendations for epidemic prevention and control
practice and policy.

Methods

Study design, inclusion and exclusion criteria

This review analysed cholera response reports by MSF.
Intervention reports were eligible for inclusion if they
were finalised during 2015-2018 and described or evalu-
ated the organisation’s intervention during a cholera out-
break. Mozambique, Malawi and DRC were purposively
selected due to the documented burden of cholera in each
of the countries [6], frequency of cholera outbreaks [5];
and risk of humanitarian crises [3, 4, 24]. World Health
Organization (WHO) definitions for a cholera alert were
used in both the responses and this analysis [25]. The
review is reported according to the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
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extension for Scoping Reviews (PRISMA-ScR) guidelines
[26] (Additional file 1). The review was not pre-registered
prior to publication.

Theory of change

To guide the review, we developed a Theory of Change
(ToC) diagram to identify requirements for implement-
ing a cholera epidemic response, and pathways whereby
the intended effects on cholera transmission and disease
burden (Impact) may be achieved and/or influenced by
common challenges (Fig. 1). ToC models can be useful
to create alongside evaluations of programmes as they
can provide insights into the key bottlenecks and con-
straints of programme implementation [27-29]. This
ToC was developed with inputs from the study team and
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acts as a framework by which we can understand the
barriers within the past responses. The ToC Inputs are
(1) national and local emergency preparedness supplies,
the supply of interventions to the intervention site and
national and local surveillance systems that can detect
the outbreak; these determine (2) adequate health pro-
motion and timely provision of the interventions to the
target population (Activities); which in turn lead to (3)
the target population understanding the health promo-
tion and intending to accept or utilise the interventions
(Outputs); (4) intervention recipients that are motivated
and have the ability to practice the target behaviour/s or
access cholera control services (Outputs); and, finally to
(5) a reduction in transmission of Vibrio cholerae and
mortality of cholera cases (Outcomes and Impact).
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Fig. 1 Theory of Change of cholera response programmes, with challenges identified in the case studies in DRC, Mozambique and Malawi,




D’Mello-Guyett et al. Conflict and Health (2022) 16:12

Data extraction and analysis
Documents were shared by MSF’s operational desks
overseeing programmes in the three countries, and were
transferred to Endnote X9 (Clarivate Analytics, Boston,
USA). Reports were screened according to the inclusion
criteria described and data extracted by two reviewers
into an MS Excel (Microsoft, Redmond, VA, USA) sheet.
Data extraction was reviewed by two co-authors (LDG
and ER) and any disagreements agreed by consensus.

Qualitative operational factors that affected the
response were extracted from reports and analysis was
conducted in MS Excel (Microsoft, Redmond, VA, USA).
Based on thematic content analysis [30, 31], common
challenges were identified and coded deductively accord-
ing to pathways to the ToC. These have been mapped to
Fig. 1 to show the key challenges affecting an effective
cholera response programme.

Data were extracted on the following, as available:

1. Description of the outbreak (e.g., country, geographi-
cal setting, transmission, and number of cases and
deaths);

2. Time lag from alert (i.e., through formal or informal
surveillance systems) or onset (i.e., report of a sus-
pected cholera case meeting the WHO definition)
to response (i.e., initiation of health and/or WASH
interventions for prevention and control of cholera,
as specified in Table 1);

3. Specific health and WASH interventions imple-
mented (Table 1);

4. Population targeted by interventions (e.g., commu-
nity-wide interventions, CATI, households of cases
or only cases treated at health care facilities, HCF);

5. Operational factors mentioned in the report that
affected the response, organised thematically based
on a Theory of Change (ToC) of cholera responses
(see below and Fig. 1).

Results

Description of outbreaks and intervention sites

Twenty outbreak response reports, of the 35 provided
by MSE, met the inclusion criteria. Of the 15 reports
that were excluded from the analysis, eight were incom-
plete and did not provide enough data for extraction and
seven were duplicative reports from the same outbreak
but written by another person. There were 15 included
reports from DRC, four from Mozambique and one from
Malawi. Twelve outbreaks were in rural settings, seven in
urban and one in both. All contexts experienced concur-
rent humanitarian crises, either armed conflict or natu-
ral disasters. In Mozambique, all outbreaks were among
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populations affected by armed conflict with one outbreak
among a population affected by armed conflict and a nat-
ural disaster (flooding and cyclones). In Malawi, the out-
break started among displaced populations, and, in DRC,
all outbreaks were in areas with ongoing medium-inten-
sity conflict. All 20 reports reported the date of the initial
outbreak alert, but no report detailed the date of onset
of symptoms in the first identified cases. Alerts came
through both formal surveillance systems (70%, n=14)
and informal sources (30%, n=6), and all were addition-
ally investigated by MSFE. Formal surveillance systems
included routine health surveillance systems and senti-
nel sites. Informal sources included community-based
reporting from community health workers (CHWs) to
a local HCEF, typically based on report of a person with
suspected symptoms of cholera. Two of the alerts were
confirmed by culture (10%, n=2), half were reported
as confirmed but the authors did not specify if this was
by culture (50%, n=10) and in two instances the alerts
reported the use of RDTs, but it was unclear if this was
for confirmation of the alert or for general monitoring
of the outbreak (10%, n=2). Other characteristics of the
outbreaks such as previous MSF operations, locations
and/or distances to HCFs, or length of the outbreaks
were not included in any of the reports. Characteristics
of the outbreaks including cumulative cases, cumula-
tive deaths and case fatality rate (CFR) are reported in
Table 2.

Time from alert to response

Across the three countries, median time from the date of
the alert to date of case confirmation was 10 days (IQR
3-28). The median time between the date of alert and
date of the start of the response by MSF was 23 days (IQR
14-41). Among the eight reports that also reported when
WASH interventions started, there was a further median
delay of 8 days (IQR 6-12) from the launch of a response
to the launch of any WASH intervention. Median
time from alert to response overall and by country are
reported in Table 3.

Delivery of health and WASH interventions
Almost all responses targeted interventions community-
wide, and all responses implemented in-patient treat-
ment of suspected cholera cases in either established
HCFs or temporary cholera treatment units (CTUs). In
three responses, interventions were delivered as CATI
and four responses targeted households of admitted
suspected cholera cases. CATI responses or delivery of
interventions to households of admitted suspected cases
occurred from 2017 onwards only (Table 4).

Among the 20 responses, OCV was deployed only
twice (both in DRC) and no response across the three
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Table 1 Categories and definitions of cholera prevention and control interventions included in the review

Health interventions [32]

WASH interventions [10]

Case management

Oral Cholera Vaccination (OCV)

Antibiotic chemoprophylaxis

Other health interventions

Improving the access to water sources and/or quantity of
water

Improving the quality of water: water treatment at source

Improving the quality of water: point of use (POU) and safe
storage

Improving the access to and use of sanitation facilities and
reducing exposure to faeces

Treatment is based on the degree of dehydration of the
patient: no dehydration, some dehydration or severe dehydra-
tion. Patients with no signs or some signs of dehydration are
treated with ORS (plan A and plan B, respectively). Patients
with severe dehydration require IV rehydration (Plan C).
Antibiotics are indicated in patients with severe dehydration
and, in patients with high purging or treatment failure or in
patients with coexisting conditions or comorbidities. In chil-
dren aged 6 months to 5 years, zinc supplementation (20 mg
p.0. zinc sulphate per day for 10 days) should be started
immediately [32]

Any of the two types of OCV, WC-rBS, killed whole cell
monovalent (O1) vaccines with a recombinant B subunit of
cholera toxin (Dukoral®) and (i) WC, killed modified whole
cell bivalent (O1 and O139) vaccines without the B subunit
(Shanchol™, Euvichol® and mORCVAX™), currently available
and recommended by WHO [33]. Vaccination campaigns are
guided by a series of criteria, governed by the GTFCC [20]

Any antibiotic chemoprophylaxis, with doxycycline, azithro-
mycin or ciprofloxacin, is currently not recommended by
WHO. However, selective prophylaxis of household contacts
of cholera cases (i.e., considered at high risk of being infected
with Vibrio cholerae) has been implemented in the past

As applicable

Any intervention to provide a new and/or improved water
supply or distribution system, or both, i.e,, to reduce direct
and indirect exposure with contaminated water (e.g., installa-
tion of piped water supply, hand pumps, boreholes; installa-
tion or extension of distribution networks; water trucking or
tankers; and protection of water sources)

Any intervention to improve the microbiological quality

of drinking water at the source, including: assessment and
monitoring of water quality i.e,, microbiological, chemical
and physical quality removing or inactivating microbiological
pathogens (e.g., water source level water treatment systems,
filtration, sedimentation, chemical treatment, heat treatment,
ultraviolet (UV) radiation or flocculation)

Any intervention to expand use of or improve the microbio-
logical quality of drinking water at the point of use (POU),
including:

Assessment and monitoring of water quality i.e., microbiologi-
cal, chemical and physical quality

Protecting the microbiological quality of water prior to con-
sumption (e.g., chemical treatment, filtration, heat treatment,
flocculation, UV radiation, residual disinfection, protected
distribution, improved storage)

Any intervention to introduce, improve or expand the cover-
age of facilities for the safe management, disposal and treat-
ment of excreta, i.e., to reduce direct and indirect contact with
human faeces, and to promote the use of sanitation facilities
by the population (e.g. latrine construction, pour flush,
composting or water sealed flush toilet, piped sewer system,
septic tank, simple pit latrines, VIP latrine, defecation trenches
or use of a potty or scoop for the disposal of child faeces)
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Behaviour change interventions to improve personal,

domestic and food hygiene practices

Distribution of hygiene materials or non-food items (NFls)

Promotion or distribution of disinfection and cleaning of
households and community spaces and/or materials

Improving dead body management and safe funeral

practices

Improving the management of wastewater and faecal

sludge

Provision of interventions that improve solid waste disposal

Use of vector control interventions to reduce flies

Other WASH interventions

Any intervention to improve hygiene, including:

Promotion of hygiene behaviours, norms or practices sur-
rounding personal, food and hand hygiene

Assessment and monitoring of hygiene behaviours, norms or
practices, including adaptation of activities

Any named method of delivery of hygiene promotion (e.g,,
interpersonal channels, house-to-house visits, community
meetings, mass and social media, targeted areas or informa-
tion, education and communication (IEC) materials, or other
hygiene promotion activities)

Any named theory, framework or technique for hygiene
promotion (e.g., behaviour change communication (BCC),
community engagement, social marketing and demand crea-
tion, integrated hardware)

Any intervention that provides hygiene materials or use of
hygiene materials (e.g., soap, hygiene kits, handwashing
stands, sinks and other facilities)

Any intervention that provides or distributes disinfection
materials (e.g., chlorine spraying, disinfection of clothes,
disinfectants, disinfection of bedding or vehicles) or promotes
household cleaning (e.g., safe laundry practices, cleaning of
floors and furniture)

Any intervention to improve safe funeral practices, funeral
gatherings and management of corpses in the community

Any intervention to improve management of wastewater and
faecal sludge

Any intervention to improve solid waste disposal, particularly
in public places

Any intervention to improve fly control and/or other vectors

As applicable

countries included antibiotic chemoprophylaxis. WASH
interventions deployed across responses varied between
years and contexts, but the most widely implemented
interventions were distribution of point-of-use (POU)
water treatment, distribution of non-food items (NFIs)
and behaviour change interventions that promoted hand
washing with soap (Table 4).

Common challenges affecting cholera responses

For each outbreak, challenges that delayed the response
and affected the implementation of programme activi-
ties were extracted from reports and mapped to the ToC
(Fig. 1). Overall, 74 challenges were identified across
reports: 33 from DRC, 29 from Mozambique and 12
from Malawi (Table 5). Among the Inputs for programme
delivery, delayed supplies of materials (c) and hiring or
availability of health promotion staff (g and i) were fre-
quently cited as challenges. In addition to delays, insuf-
ficient quantities of materials were delivered for effective
programme delivery (d) and an insufficient number of
key staff hired, particularly staff for infection, preven-
tion and control (IPC) in the HCFs (h). The most widely

reported challenge affecting Activities was the limited
or lack of coordination with local government or other
agencies (a), which is likely related to the second most
commonly mentioned challenge of incomplete or inaccu-
rate epidemiological data collection during the response
(b), which could have affected timeliness of response
initiation, the appropriateness of the response strategy
and real-time adaptation of the response. Activities were
also affected by the distances between households and
HCFs and the ability to reach the population during bad
weather or insecurity (j, k and n). Among Outputs, ade-
quate case management was constrained by staff inexpe-
rience with cholera case management protocols (e) and
in some cases, the response was affected by stigma and
fear of cholera among the population (f). Other aspects
of programme delivery that were frequently reported as
challenging included limited water supply available to
the population (1), which may affect their ability to adopt
hygiene behaviours, and the inadequate medical waste
management in HCFs, which could pose a nosocomial
transmission risk (m).
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Table 2 Description of outbreaks in the Democratic Republic of Congo, Malawi and Mozambique between 2015 and 2018

Country Year District Geographical Transmission Political Cumulative Cumulative Case Alert
context instability® ascertained ascertained fatality confirmed by
cases deaths ratio (%)
DRC 2015 Maniema Urban Endemic Medium-inten- 3316 70 2.1 Confirmed but
sity conflict not specified
DRC 2016  Maniema Rural Endemic Medium-inten- 319 16 5.0 Confirmed but
sity conflict not specified
DRC 2016  Tshopo Rural Endemic Medium-inten- 1758 241 13.7 Confirmed but
sity conflict not specified
DRC 2016 Tshopo Rural Endemic Medium-inten- 72 3 4.2 Culture
sity conflict
DRC 2016  Tshopo Rural Endemic Medium-inten- 688 44 6.4 Confirmed but
sity conflict not specified
DRC 2016  Tshopo Rural Endemic Medium-inten- 137 11 80 Confirmed but
sity conflict not specified
DRC 2016 Mongala Rural Endemic Medium-inten- 12 292 32 03 Culture
sity conflict
DRC 2016 Equateur Rural Endemic Medium-inten- 620 20 32 Confirmed but
sity conflict not specified
DRC 2016  Kinshasa Urban Endemic Medium-inten- 8 1 12.5 Confirmed but
sity conflict not specified
DRC 2016  Kinshasa Urban Endemic Medium-inten- 15 3 200 Confirmed but
sity conflict not specified
DRC 2017 Kongo Lomami Rural Endemic Medium-inten- 786 60 76 Not specified
sity conflict
DRC 2018 Kasai-Oriental ~ Urban Endemic Medium-inten- 130 0 0.0 Not specified
sity conflict
DRC 2018 Kasai-Oriental  Rural Endemic Medium-inten- 666 32 48 Confirmed but
sity conflict not specified
DRC 2018 Kinshasa Urban Endemic Medium-inten- 1153 35 30 Not specified
sity conflict
DRC 2018 Mai Ndombe Urban/Rural Endemic Medium-inten- 473 28 59 Not specified
sity conflict
Malawi 2015 Nhamayabue  Rural Endemic Population 489 2 04 Confirmed but
and Caia displacement by use of RDT
Mozambique 2015 Mocuba Urban Endemic Armed conflict 317 2 0.6 Not specified
Mozambique 2015 Tete Urban Endemic Armed conflict 3591 22 06 Not specified
Mozambique 2017 Meconta and Rural Endemic Armed conflict 607 0 0.0 Confirmed but
Monapo / Natural not specified
disaster
Mozambique 2018 Memba Rural Endemic Armed conflict 409 2 0.5 Confirmed but

by use of RDOT

2 Political instability defined by World Bank Fragile and conflict-affected situations list FY06 to FY20 [3], Complex Emergency Database [24] and International Disaster

Database [4]

Discussion

Responses to cholera epidemics among populations
affected by humanitarian crises can be complex, com-
prising multiple interacting components, and are often
applied in both urban and rural contexts. The case stud-
ies included in this review relate to largescale responses
by one major humanitarian agency to cholera epidemics
in three countries. The package of interventions mobi-
lised for each response varied but common challenges
were identified. The findings from this review are dis-
cussed in relation to three key areas: (1) characteristics

of the included cholera epidemics; (2) time from alerts to
response experienced by MSF; and (3) delivery of inter-
ventions and factors affecting implementation.

Characteristics of included cholera epidemics

All epidemics reviewed here occurred in identified
cholera hotpots in Sub-Saharan Africa [21], which have
documented weak surveillance systems [34], low cover-
age of WASH services [35] and high global acute mal-
nutrition (GAM) prevalence (2.7%, 6.1%, and 8.10% in
Malawi, Mozambique and DRC, respectively [36]), which
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Table 4 Implementation of cholera responses in the Democratic Republic of Congo, Malawi and Mozambique, 2015-2018

Country DRC alawi i Tot
District Manie | Maniem | Tshop | Tshop | Tshop | Tshop | Mongal | Equateu | Kinshas | Kinshas | Kongo | Kasai- | Kasai- | Kinshas | Mai | Nhamayabu | Mocub | Tete | Mecont | Memb | al

ma a ° ° ° ° a T a a Lomam | Orienta | Orienta a Ndom | e and Caia a aand a

i 1 1 be Monapo

Year 2015 | 2016 | 2016 | 2016 | 2016 | 2016 | 2016 2016 2016 2016 | 2017 | 2018 | 2018 | 2018 | 2018 2015 2015 | 2015 | 2017 | 2018
Target population
Community-wide 19
Case Area Targeted Interventions 3
(CATI)
Households of cases 4
Health Care Facilities (HCF) only 20
Health interventions
ocv | I [ [ I [ [ I [ [ I [ [ [ I | | [ [ I ] 2
Antibiotic | I | [ [ I [ [ | [ [ [ I [ I | | [ | [ | o
Water, sanitation and hygiene
(WASH) interventions
Improving the access to water 8
sources and/or quantity of water
Improving the quality of water: water 8
treatment at source
Improving the quality of water: point 14
of use (POU) and safe storage
Improving the access to and use of 9

sanitation facilities and reducing
exposure to faeces

Behaviour change interventions to 1
improve personal, domestic and
food hygiene practices
Distribution of hygiene materials or 12
non-food items (NFls)
Promotion or distribution of 5
disinfection and cleaning of
households and community spaces
and/or materials

Improving dead body management 8
and safe funeral practices

Improving the management of 1
wastewater and faecal sludge

Provision of interventions that 4
improve solid waste disposal

Use of vector control interventions 0
to reduce flies

Other WASH interventions o

HCF Health Care Facilities, CATI Case Area Targeted Interventions, OCV Oral Cholera Vaccination, POU Point of Use, WASH Water, Sanitation and Hygiene

Table 5 Common challenges found in implementing cholera responses, by country

DRC Mozambique Malawi Total

Number of reports (n) 15 4 1 20
Coordination with government or other agencies

(a) Limited coordination with local government or other agencies during response 7 6 1 14
Surveillance

(b) Epidemiological data was inaccurate or incomplete 6 3 1 10
Supply

(c) Delayed supply of materials 5 1 1 7

(d) Insufficient quantity of materials delivered 6 1 2 9
Case management

(e) Staff inexperienced with cholera case management protocols 3 1 2 6
Community engagement

(f) Stigma and fear of cholera among population inhibited community engagement - 4 1 5
Human resources

(9) Delayed hiring of health promotion staff 2 2 - 4

(h) Inadequate number of staff hired for infection, prevention and control (IPC) in HCFs - 1 2 3

(i) Limited health promotion staff available for adequate health promotion 1 2 - 3
Geographical context

(j) Population was difficult to reach due to distances 1 2 - 3

(k) Population was difficult to reach due to weather e.g., storms, floods - 1 - 1
Water supply

(I) Limited water supply among population 1 1 1 3
Medical waste management at health care facilities (HCFs)

(m) Medical waste disposed of an incorrect and unsafe manner - 2 1 3
Safety and security

(n) Risk of violence to staff from population/area 1 2 - 3

Total 33 29 12 74
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all increase risk and severity of outbreaks. Additionally,
presence of armed conflict and population displacement
likely exacerbated V. cholerae transmissibility and case
fatality among symptomatic cases, as demonstrated by
other research documenting the overlap between crises
and cholera epidemics [37-40]. CFR was high in DRC
compared to Mozambique and Malawi; however, any
comparison may be erroneous as it does not reflect data
from individual treatment centres, and varying levels of
misclassification and under-ascertainment may apply
to both the numerators and denominators to calculate
CFRs. Additional efforts to estimate overall CFR need
to be undertaken during and after outbreaks to identify
the circumstances where cholera cases are dying and to
develop strategies to prevent those deaths.

Time from alert to response

Overall, from 2015 to 2018, median time from epidemic
alert to confirmation, by national surveillance systems,
was 10 days. Between alert and response by MSF, median
time was 22.5 days. In Malawi, DRC and Mozambique,
up to 31, 78 and 126 days were observed from alert to
response by MSF, respectively. Epidemic detection and
time to response in our review of MSF data were compar-
atively longer compared to a recently published review
by Ratnayake et al. [18], which found delays of 5 days
between alert and confirmation and 10 days between
alert and response, but similar to a review by Bruckner
and Checchi [41] of other infectious disease outbreaks
in fragile states which showed median delays of 29 days
between alert and confirmation or 55 days from alert to
response. In most case studies described here, epidem-
ics were confirmed but the methods were not specified.
Additionally, our data indicated that epidemiological data
were often inaccurate or incomplete: reliance on under-
resourced surveillance systems may have led to the data
delays in the alert, delayed confirmation and delays to
the resulting response [34].

Delivery of interventions and factors affecting
implementation

Delivery of interventions to case-households and/or
through CATI was only identified in seven case stud-
ies from MSEF, all from 2017 onwards. The majority of
responses implemented interventions community-wide.
Although community-wide interventions are a theoreti-
cally equitable approach to intervention delivery, chol-
era control in outbreaks needs to focus on the dominant
transmission pathways between cases and non-cases
[10]. Cholera clusters in both space and time within
case-households and the areas surrounding case house-
holds (~150-200 m radius around case households [42])
due to short incubation periods [43], bacterial shedding

Page 10 of 13

from both symptomatic and asymptomatic cases [44] and
shared WASH risk factors and behaviours [45].

OCYV has been recommended since 2010 for epidemic
response and in humanitarian crises [46] since 2013, and
made available for deployment from a global OCV stock-
pile, funded by GAVI (the Vaccine Alliance) since 2016.
In a recent summary of the 83 deployments and 104 OCV
campaigns globally between 2013 and 2018, there were
14 instances where Malawi deployed OCV to the popula-
tion and 1-3 in DRC [47]. However, only two responses
included in this review included vaccination. In both
instances in DRC, OCV was provided to MSF through
the national government to use leftover and expiring sup-
plies and not as the main intervention strategy. Reports
provided little to no information on what factors affected
delivery of vaccination in the two instances it was avail-
able in DRC. Although OCYV is available for deployment,
our review highlights that there may still be barriers to
humanitarian agencies such as MSF accessing or using
those stockpiles and further work is required to under-
stand these challenges. Antibiotic chemoprophylaxis was
also not employed in any of the responses, despite being a
potentially cost-effective option for cholera control [48].

Among the WASH interventions deployed across the
20 cholera epidemics, the most commonly implemented
interventions were the distribution of POU water treat-
ment products, NFIs and behaviour change interventions
to promote handwashing with soap. There is consider-
able evidence to support the effectiveness of these inter-
ventions especially when delivered to case-households
or areas surrounding suspected cholera cases [49-51],
though high coverage needs to be accompanied by efforts
to promote and facilitate their use [19]. Generally, the
heterogeneity in interventions and the need to come up
with a context appropriate response package suggests
problems with structured decision-making on the most
locally appropriate intervention package. Although guid-
ance for outbreak response has been provided by many
agencies [25, 32, 52-57], there is currently no standard
package of WASH interventions for cholera outbreaks
in humanitarian contexts and there is disagreement
between guidelines on intervention strategies [10].

By the time interventions were implemented, it is
likely that their potential effects were reduced as some
of the reports stated themselves. Limited coordina-
tion is not new in outbreak response nor public health,
but the frequency in which this challenge was cited
across reports indicates that more attention to partner-
ship with local governments and other actors is required
both to enhance the ability to detect outbreaks but also
to maximise efficiency [6]. Similarly, epidemic prepar-
edness, whereby supplies are pre-positioned or ready to
distribute, has been noted as a challenge previously and
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remains a consistent barrier to feasible and effective chol-
era control [10]. Supply chain challenges will diminish
the effectiveness of any intervention, underscoring the
importance of strengthened national and local supply
chains [14, 19, 21]. Both supply of materials and human
resources were challenges across these case studies and
the development of operational models for scaling up
both staffing capacity and the supply of materials is an
area that could be explored further.

Of immediate concern across the case studies was the
reported inexperience of staff with cholera case manage-
ment protocols and/or lack of training they received if
they had little to no experience in cholera case manage-
ment. Inadequate care was potentially provided to admit-
ted cases, and this will not only affect the CFR among
the population [44] but will likely affect the population’s
perception and uptake of the intervention [58, 59]. Treat-
ment of cholera cases relies on a strong supply chain of
essential medicines and both training and supervision of
health care providers on site. Additionally, medical waste
management in HCFs needs to be monitored due to both
the occupational hazard it poses to both patients and
staff and also to avert nosocomial transmission.

Limitations

This review is based on the retrospective review of pro-
grammatic data of only one humanitarian agency’s chol-
era responses in three Sub-Saharan African countries.
Thus the generalisability of our findings may be limited
as we only have limited data from one agency and three
countries. The data were neither publicly available nor in
a prescribed format for this analysis. The review relied
on the manual compilation of reports from the MSF
archives in each target country and what was available
at the time of request. There is no compilation of cholera
responses or cholera data internally in MSF or globally.
We therefore expect to have unintentionally excluded
some reports in our data harvest from the organisation.
The information presented across the reports may reflect
biases of the report authors, or areas of emphasis typi-
cal of MSF’s organisational culture, to an unquantifiable
level. Reports are written subjectively, did not follow a
set format nor allow implementers to capture challenges
or compare responses against one another. For example,
the dates of programme delivery and activities may not
be collected systematically, nor the dates recorded accu-
rately. As noted in the search strategy, many of the ini-
tial reports retrieved were duplicative as they were from
the same outbreaks but written by different authors. This
questions if the numerous reports written from one out-
break are an efficient use of human resources, and that
there could potentially be other ways of writing to sup-
port capturing lessons from outbreak responses [16, 17,
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60]. The lack of a systematic structure reduces the utility
of the reports to capture useful accounts of responses.

There are many more reports available from DRC
than either Malawi or Mozambique. This could poten-
tially skew the results and challenges extracted from
these outbreak responses. Whilst DRC has frequent out-
breaks and can provide transferable lessons to the sub-
Saharan African region, further retrospective reviews of
outbreak responses would need to cover a broader geo-
graphical range and time frame to draw out generalis-
able recommendations. Interviews with individuals from
operational agencies could also prove useful to further
elucidate challenges.

Lastly, whilst our analysis draws out common chal-
lenges cited in the reports, it does not take into account
the contextual constraints of these countries. The
response may have been affected by the under-resourced
national public health systems in these three coun-
tries, concurrent crises or the epidemiology of the set-
tings, such as previous outbreaks, previous vaccination
campaigns or the timing of the epidemics, which could
all affect both the epidemic propagation and response
efforts.

Conclusions and recommendations
Documentation and evaluation of cholera responses are
limited and heterogenous. The case studies included in
this review show that responses to cholera epidemics by
MSF have varied in implementation strategy, selection of
interventions and have incurred considerable delays from
alert to response.

Based on this review, we can make a number of recom-
mendations to improve the development of evidence-
based, rapid epidemic cholera control efforts:

+ Explore improved models for epidemic preparedness,
including rapid mobilisation of supplies and deploy-
ment of trained staff;

» Focus on the competencies and processes required
to rapidly take decisions on the appropriate pack-
age of interventions and modality (e.g., community-
based interventions versus CATI delivery);

+ Invest in and strengthen partnerships with national
and local government and other agencies as part of
epidemic preparedness activities and invest in coor-
dination mechanisms;

+ Dedicate time and staff to training and supervising
health care providers to provide adequate case man-
agement to admitted cholera patients;

+ Conduct rigorous and structured evaluations of
cholera response programmes to understand factors
for delays, the interlink between health and WASH
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interventions and provide evidence-based guidance
to programmes;

« Standardise reporting templates within and across
countries, and across international humanitarian
agencies, to provide consistent and accessible data by
internal and external staff and collate learnings.

Abbreviations

CHW: Community Health Worker; CTC: Cholera Treatment Centre; CTU:
Cholera Treatment Unit; DRC: Democratic Republic of Congo; HCF: Health Care
Facility; IPC: Infection, Prevention and Control; MSF: Médecins Sans Frontieres;
MoH: Ministry of Health; NGO: Non-Governmental Organisation; OCV: Oral
Cholera Vaccination; ORP: Oral Rehydration Point; PNECHOL-MD: Programme
National d’Elimination du Choléra et de lutte contre les autres Maladies
Diarrhéiques; POU: Point of use; RDT: Rapid Diagnostic Test; WASH: Water,
sanitation and hygiene.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/513031-022-00445-1.

Additional file 1. Preferred Reporting Items for Systematic Reviews and
Meta Analyses extension for Scoping Reviews (PRISMA-ScR) checklist.

Acknowledgements

We are grateful to the support of several colleagues who have engaged in the
practical and academic aspects of this scoping review both in DRC, Mozam-
bique, Malawi, Belgium and the UK. We also thank Ahmed Abd-Elrahman,
Emmanuel Lampaert and Catherine Van Overloop from MSF Brussels; and to
Katie Greenland and Ruwan Ratnayake at LSHTM. Last but by no means least,
we thank the communities of DRC, Mozambique and Malawi in which these
responses were conducted.

Disclaimer

The findings and conclusions in this report are those of the author(s) and do
not necessarily represent the official position of the individuals involved or
funding agency.

Authors’ contributions

LDG conceived and designed the study, with input from OC, RD, RVDB, PM
and FC. LDG and ER extracted the data, LDG analysed the data with input from
FC and OC. LDG drafted the manuscript and all co-authors contributed revi-
sions to the manuscript. LDG had final responsibility for the decision to submit
for publication. All authors read and approved the final manuscript.

Funding

This study was funded by Médecins Sans Frontieres. The ethics committee of
MSF reviewed the study reviewed the study protocol but had no role in study
design, data analysis or decision to publish.

Availability of data and materials
The datasets generated and/or analysed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

No individual patient data were used in this study. All study procedures were
approved by the Research Ethics Committee of the London School of Hygiene
and Tropical Medicine (No. 17994) and received an ethics exemption from the
International Ethics Board of Médecins Sans Frontiéres.

Consent for publication
Not applicable.

Page 12 of 13

Competing interests

On behalf of all authors, there are no competing interests to declare that could
be construed to have influenced the work. The authors alone are respon-

sible for their views expressed in this article and they do not represent the
views, decisions or policies of the institutions with which they are associated.
Authors from MSF (RD, EM, MM, RVDB), UNICEF (PM) and respective Ministries
of Health (PW) contributed independently in their own rights as individuals.

Author details

'Department of Disease Control, Faculty of Infectious and Tropical Diseases,
London School of Hygiene and Tropical Medicine, London, UK. 2Médecins
Sans Frontiéres, Kinshasa, Democratic Republic of Congo. *Environmental
Health Unit, Médecins Sans Frontiéres, Brussels, Belgium. “LuxOR, Luxembourg
Operational Research Unit, Médecins Sans Frontiéres, Luxembourg, Luxem-
bourg. *Programme National d'Elimination du Choléra et de lutte contre les
autres Maladies Diarrhéiques, Kinshasa, Democratic Republic of Congo. SWASH
Section, UNICEF, Kinshasa, Democratic Republic of Congo. ’Department

of Infectious Disease Epidemiology, Faculty of Epidemiology and Population
Health, London School of Hygiene and Tropical Medicine, London, UK.

Received: 14 July 2021 Accepted: 16 March 2022
Published online: 29 March 2022

References

1. AliM, Nelson AR, Lopez AL, Sack DA. Updated global burden of cholera in
endemic countries. PLoS Negl Trop Dis. 2015;9(6):e0003832.

2. WHO. Cholera 2017. Wkly Epidemiol Rec. 2018;38(93):489-500.

3. World Bank. Fragile and conflict-affected situations lists from FY06 to
FY20.2020. https://pubdocs.worldbank.org/en/176001594407411053/
FCSList-FY06toFY20.pdf.

4. CRED.The International Disaster Database 1990 to present. http://www.
emdat.be/.

5. WHO. Weekly epidemiological record: cholera articles. https://www.who.
int/cholera/statistics/en/.

6. Global Task Force on Cholera Control. Ending cholera: a global roadmap
t0 2030. 2017.

7. LancetT. Cholera: ending a 50-year pandemic. Lancet. 2017;390:1623.

8. Legros D. Global cholera epidemiology: opportunities to reduce the
burden of cholera by 2030. J Infect Dis. 2018;218(suppl_3):5137-40.

9. GTFCC. Interim guiding document to support countries for the develop-
ment of their national cholera plan. 2020.

10. D'Mello-Guyett L, Gallandat K, Van den Bergh R, Taylor D, Bulit G, Legros D,
et al. Prevention and control of cholera with household and community
water, sanitation and hygiene (WASH) interventions: a scoping review of
current international guidelines. PLoS ONE. 2020;15(1):0226549.

11. Rebaudet S, Bulit G, Gaudart J, Michel E, Gazin P, Evers C, et al. The case-
area targeted rapid response strategy to control cholera in Haiti: a four-
year implementation study. PLoS Negl Trop Dis. 2019;13(4):e0007263.

12. Roskosky M, Acharya B, Shakya G, Karki K, Sekine K, Bajracharya D, et al.
Feasibility of a comprehensive targeted cholera intervention in the Kath-
mandu Valley, Nepal. Am J Trop Med Hyg. 2019;100(5):1088-97.

13. von Seidlein L, Deen JL. Preventing cholera outbreaks through early
targeted interventions. PLoS Med. 2018;15(2):e1002510.

14. Finger F, Bertuzzo E, Luquero FJ, Naibei N, Touré B, Allan M, et al. The
potential impact of case-area targeted interventions in response to
cholera outbreaks: a modeling study. PLOS Med. 2018;15(2):e1002509.

15. Ratnayake R, Finger F, Azman AS, Lantagne D, Funk S, Edmunds WJ, et al.
Highly targeted spatiotemporal interventions against cholera epidemics,
2000-19: a scoping review. Lancet Infect Dis. 2020;21:e37-48.

16. Warsame A, Murray J, Gimma A, Checchi F. The practice of evaluating epi-
demic response in humanitarian and low-income settings: a systematic
review. BMC Med. 2020;18(1):315.

17. Warsame A, Blanchet K, Checchi F. Towards systematic evaluation of
epidemic responses during humanitarian crises: a scoping review
of existing public health evaluation frameworks. BMJ Glob Health.
2020;5(1):2002109.


https://doi.org/10.1186/s13031-022-00445-1
https://doi.org/10.1186/s13031-022-00445-1
https://pubdocs.worldbank.org/en/176001594407411053/FCSList-FY06toFY20.pdf
https://pubdocs.worldbank.org/en/176001594407411053/FCSList-FY06toFY20.pdf
http://www.emdat.be/
http://www.emdat.be/
https://www.who.int/cholera/statistics/en/
https://www.who.int/cholera/statistics/en/

D’Mello-Guyett et al. Conflict and Health (2022) 16:12

20.

21

22.

23.
24.
25.
26.

27.

28.

29.

30.

31

32

33.

34.

35.
36.

37.

38.

39.

40.

41.

Ratnayake R, Finger F, Edmunds WJ, Checchi F. Early detection of cholera
epidemics to support control in fragile states: estimation of delays and
potential epidemic sizes. BMC Med. 2020;18(1):397.

D'Mello-Guyett L, Greenland K, Bonneville S, D'Hondt R, Mashako M,
Gorski A, et al. Distribution of hygiene kits during a cholera outbreak

in Kasai-Oriental, Democratic Republic of Congo: a process evaluation.
Confl Health. 2020;14:51.

Pezzoli L. Global oral cholera vaccine use, 2013-2018. Vaccine.
2020;38(Suppl 1):A132-40.

Lessler J, Moore SM, Luquero FJ, McKay HS, Grais R, Henkens M, et al.
Mapping the burden of cholera in sub-Saharan Africa and implica-

tions for control: an analysis of data across geographical scales. Lancet.
2018;391:1908-15.

Siddique AK, Salam A, Islam MS, Akram K, Majumdar RN, Zaman K; et al.
Why treatment centres failed to prevent cholera deaths among Rwandan
refugees in Goma, Zaire. Lancet. 1995;345(8946):359-61.

Roberts L, Toole MJ. Cholera deaths in Goma. Lancet.
1995;346(8987):1431.

CRED. Complex Emergency Database 2003 to present. http://www.cedat.
be/.

MSF. Management of a cholera epidemic. Médecins Sans Frontieres; 2017.
Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al.
PRISMA extension for scoping reviews (PRISMA-ScRY): checklist and expla-
nation. Ann Intern Med. 2018;169(7):467-73.

Brand SL, Quinn C, Pearson M, Lennox C, Owens C, Kirkpatrick T, et al.
Building programme theory to develop more adaptable and scalable
complex interventions: realist formative process evaluation prior to full
trial. Evaluation. 2018;25(2):149-70.

Bonell C, Prost A, Melendez-Torres GJ, Davey C, Hargreaves JR. Will it work
here? A realist approach to local decisions about implementing interven-
tions evaluated as effective elsewhere. J Epidemiol Community Health.
2021;75(1):46.

De Silva MJ, Breuer E, Lee LA, Asher L, Chowdhary N, Lund C, et al. Theory
of change: a theory-driven approach to enhance the Medicial Research
Council's framework for complex interventions. Trials. 2014;15:267.
Flemming K, Booth A, Garside R, Tuncalp O, Noyes J. Qualitative evidence
synthesis for complex interventions and guideline development: clarifica-
tion of the purpose, designs and relevant methods. BMJ Glob Health.
2019;4(Suppl 1):000882.

Booth A, Noyes J, Flemming K, Moore G, Tuncalp O, Shakibazadeh E. For-
mulating questions to explore complex interventions within qualitative
evidence synthesis. BMJ Glob Health. 2019;4(Suppl 1):e001107.

Global Task Force on Cholera Control. Cholera outbreak response: field
manual. WHO; 2019.

WHO. Cholera vaccines: WHO position paper—August 2017. Wkly Epide-
miol Rec. 2017;34(92):477-500.

Ratnayake R, Tammaro M, Tiffany A, Kongelf A, Polonsky JA, McClelland
A. People-centred surveillance: a narrative review of community-based
surveillance among crisis-affected populations. Lancet Planet Health.
2020;4(10):e483-95.

DHS. Democratic Republic of Congo. 2014.

Our World in Data. Prevalence of wasting, weight for height (% of chil-
dren under 5). 2017. https://ourworldindata.org/hunger-and-undernouri
shment#too-little-weight-for-height-wasting.

Shannon K, Hast M, Azman AS, Legros D, McKay H, Lessler J. Cholera
prevention and control in refugee settings: successes and continued
challenges. PLoS Negl Trop Dis. 2019;13(6):e0007347.

Richterman A, Azman AS, Constant G, Ivers LC. The inverse relationship
between national food security and annual cholera incidence: a 30-coun-
try analysis. BMJ Glob Health. 2019;4(5):e001755.

Talisuna AO, Okiro EA, Yahaya AA, Stephen M, Bonkoungou B, Musa EO,
et al. Spatial and temporal distribution of infectious disease epidemics,
disasters and other potential public health emergencies in the World
Health Organisation Africa region, 2016-2018. Glob Health. 2020;16(1):9.
Spiegel PB, Le P, Ververs MT, Salama P. Occurrence and overlap of natural
disasters, complex emergencies and epidemics during the past decade
(1995-2004). Confl Health. 2007;1:2.

Bruckner C, Checchi F. Detection of infectious disease outbreaks in
twenty-two fragile states, 2000-2010: a systematic review. Confl Health.
2011;5:13.

Page 13 of 13

42. Debes AK, Ali M, Azman AS, Yunus M, Sack DA. Cholera cases cluster in
time and space in Matlab, Bangladesh: implications for targeted preven-
tive interventions. Int J Epidemiol. 2016;45:2134-9.

43. Azman AS, Rudolph KE, Cummings DA, Lessler J. The incubation period of
cholera: a systematic review. J Infect. 2013;66(5):432-8.

44. Harris JB, LaRocque RC, Qadri F, Ryan ET, Calderwood SB. Cholera. Lancet.
2012;379(9835):2466-76.

45. Richterman A, Sainvilien DR, Eberly L, Ivers LC. Individual and Household
Risk Factors for Symptomatic Cholera Infection: A Systematic Review and
Meta-analysis. J Infect Dis. 2018;218(suppl_3):5154-64.

46. WHO. Cholera vaccines: WHO position paper. Wkly Epidemiol Rec.
2010;13(85):117-28.

47. Pezzoli L, Oral Cholera Vaccine Working Group of the Global Task Force
on Cholera C. Global oral cholera vaccine use, 2013-2018. Vaccine.
2019;38:A132-40.

48. Reveiz L, Chapman E, Ramon-Pardo P, Koehlmoos TP, Cuervo LG,
Aldighieri S, et al. Chemoprophylaxis in contacts of patients with cholera:
systematic review and meta-analysis. PLoS ONE. 2011;6(11):27060.

49. Taylor DL, Kahawita TM, Cairncross S, Ensink JH. The impact of water, sani-
tation and hygiene interventions to control cholera: a systematic review.
PLoS ONE. 2015;10(8):0135676.

50. George CM, Monira S, Sack DA, Rashid MU, Saif-Ur-Rahman KM, Mahmud
T, et al. Randomized controlled trial of hospital-based hygiene and water
treatment intervention (CHoBI7) to reduce cholera. Emerg Infect Dis.
2016;22(2):233-41.

51. Lantagne D, Yates T. Household water treatment and cholera control. J
Infect Dis. 2018;218(suppl_3):5147-53.

52. Sphere.The Sphere project: humanitarian charter and minimum stand-
ards in humanitarian response. Sphere; 2018.

53. ICDDR'B. COTS program 2.0. ICDDR'B; 2018.

54. UNICEF. Cholera toolkit. United Nations Children’s Fund; 2013.

55. ACF. Manuel Pratique: Eau, Assainissement, Hygiene dans la Lutte Contre
le Choléra. Action Contre la Faim; 2013.

56. Oxfam. Cholera outbreak guidelines: preparedness, prevention and
control. Oxfam; 2012.

57. WHO. Cholera outbreak, assessing the outbreak response and improving
preparedness. World Health Organisation; 2004.

58. Mahadik VJ, Mbomena J. Impact of health education programme on
knowledge, attitude and practice (KAP) of people in cholera affected
areas of Luapula Province-Zambia. Med J Zamb. 1983;17(2):32-8.

59. GuillaumeYY, Jerome GJ, Ternier R, Ivers LC, Raymond M. "It was a ravage!”:
lived experiences of epidemic cholera in rural Haiti. BMJ Glob Health.
2019;4(6):001834.

60. Abdelmagid N, Checchi F, Garry S, Warsame A. Defining, measuring
and interpreting the appropriateness of humanitarian assistance. J Int
Humanit Action. 2019;4(1):1-13.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



http://www.cedat.be/
http://www.cedat.be/
https://ourworldindata.org/hunger-and-undernourishment#too-little-weight-for-height-wasting
https://ourworldindata.org/hunger-and-undernourishment#too-little-weight-for-height-wasting

	Identifying transferable lessons from cholera epidemic responses by Médecins Sans Frontières in Mozambique, Malawi and the Democratic Republic of Congo, 2015–2018: a scoping review
	Abstract 
	Background: 
	Methods: 
	Results and conclusions: 

	Introduction
	Methods
	Study design, inclusion and exclusion criteria
	Theory of change
	Data extraction and analysis

	Results
	Description of outbreaks and intervention sites
	Time from alert to response
	Delivery of health and WASH interventions
	Common challenges affecting cholera responses

	Discussion
	Characteristics of included cholera epidemics
	Time from alert to response
	Delivery of interventions and factors affecting implementation

	Limitations
	Conclusions and recommendations
	Acknowledgements
	References


