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Cholera outbreak in districts around Lake Chilwa, 
Malawi: Lessons learned

			   Abstract
Background
Cholera is endemic in Malawi with seasonal outbreaks during the 
wet season. People living around Lake Chilwa rely on the lake for 
their water supply. From May 2009 to May 2010, a cholera outbreak 
occurred in fishing communities around Lake Chilwa. This paper 
describes the outbreak response and lessons learned for prevention 
and management of  future outbreaks.
Methods
Starting in January 2010, Médecins Sans Frontières (MSF) helped 
District Health Management Teams (DHMTs) to distribute 
educational materials, water disinfectant and hygiene supplies, and 
oral rehydration solution (ORS) in fishing communities. MSF also 
supported case management by mentoring health workers and 
providing equipment and supplies.
Results
A total of  1,171 cholera cases and 21 deaths were reported in 
the districts around the  lake, with cases also being reported on 
the Mozambican side of  the lake. The attack rate was highest 
among people living on or around the lake, particularly among 
fishermen. Samples of  lake water had high turbidity conducive to 
the propagation of  Vibrio cholerae.
Conclusion
A number of  practical measures could be taken to prevent future 
outbreaks and to manage outbreaks more effectively. These 
measures should address surveillance, environmental management, 
outbreak preparedness, and case management.

Background
Cholera is endemic in Malawi with seasonal outbreaks.1 

Cholera was first reported in 1973 when the seventh 
pandemic wave hit east Africa.1-2 The first major outbreak 
occurred in 1989-1990.1

This was followed by major outbreaks in 1993 and 1999. The 
largest outbreak occurred from October 2001 to April 2002, 
and affected 26 of  the 28 districts. From May 2009 to May 
2010, a cholera outbreak occurred in fishing communities 
on and around Lake Chilwa. A total of  1,171 cholera cases 
and 21 deaths were reported in the three districts around the 
lake during this period (attack rate: 74.6 per 100,000; case 
fatality rate: 1.1%), with cases also being reported on the 
Mozambican side of  the lake.
The Cholera Surveillance Unit in the Ministry of  Health 
(MOH) divides the year into wet and dry seasons, and uses 1 
November as the start of  the annual reporting period. The 
wet season runs from the beginning of  November until the 
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end of  May, and the dry season runs from the beginning 
of  June until the end of  October. In the Southern Region, 
several districts, including Blantyre, Thyolo and Chikhwawa, 
experience cholera outbreaks during the wet season. The 
Machinga, Zomba and Phalombe Districts, which border 
on Lake Chilwa (Figure 1), experience cholera outbreaks 
more commonly during the wet season, but also experience 
outbreaks during the dry season. Lake Chilwa is the second 
largest lake in Malawi and straddles the Malawi-Mozambique 
border. People living on and around the lake use the lake as 
a source of  drinking water and for their ablutions. Levels 
of  faecal contamination are high, particularly in parts of  the 
lake with stagnant water.
Health surveillance assistants (HSAs) employed by the MOH 
distribute 1% stock solution to people living in communities 
around Lake Chilwa every few months. In addition, several 
nongovernmental organisations (NGOs) provide water 
treatment products at a subsidised price. These include 
WaterGuard, a 0.6% solution of  sodium hypochlorite 
distributed by Population Services International (PSI); and 
PUR®, a powdered chemical sedimentation disinfectant 
licensed to Proctor and Gamble.3 Water disinfection 
measures have been shown to reduce diarrhoeal disease and 
death.4-6

Approximately 6,000 fishermen fish on the lake, many living 
in floating homes (vimbowela) on the lake, in clusters of  10 
to 16 people. It generally takes at least an hour to reach land 
by boat and about 3 hours to reach land by canoe. Fishermen 
in these communities may remain on the lake for up to 
three months at a time without coming ashore. Due to their 
remoteness from land, fishermen living on the lake have very 
limited access to water disinfectants and health facilities.
Description of  the outbreak
The 2009-2010 cholera outbreak began in Machinga District 
in May 2009. Cases were diagnosed using the MOH clinical 
case definition of  acute profuse watery diarrhoea, with or 
without vomiting, in the absence of  fever or abdominal pain, 
in persons aged 5 years or older. The three districts adjacent 
to Lake Chilwa (Zomba, Machinga, and Phalombe) were the 
worst affected.7

In Machinga District, the outbreak started in May 2009 
and lasted until the end of  April 2010 with the number of  
cases peaking in September 2009 (Figure 2a). During this 
period, 220 cases were reported, with 4 deaths (case fatality 
rate [CFR]: 2%). In Zomba District, the outbreak started in 
December 2009 and lasted until the end of  April 2010, with 
the number of  cases peaking in early January 2010 (Figure 
2b). During this period, 324 cases were reported, with one 
death (CFR 0.3%). In Phalombe District, the outbreak 
started towards the end of  December 2009 and lasted until 
the middle of  March 2010, with the number of  cases peaking 
during the first week (Figure 2c). During this period, 176 
cases were reported, with three deaths (CFR 1.7%).
The attack rate was highest among people living on or 
around the lake, with the number of  cholera cases decreasing 
with increasing distance from the lake. Health staff  reported 
that the outbreak predominantly affected fishermen and fish 
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traders, but this could not be confirmed because occupation 
is not reported on the standard case notification form. Several 
other districts remote from Lake Chilwa reported cases 
of  cholera during the wet season towards the end of  2009 
and in early 2010. In November 2009, MSF staff  received 
reports of  cases of  cholera in Blantyre and Thyolo, linked 
to a businessman who had bought fish at Lake Chilwa, and 
subsequently received reports of  the outbreak in Machinga 
District. The laboratory at Queen Elizabeth Hospital in 
Blantyre isolated Vibrio cholerae in stool samples of  the early 
cases in Blantyre.

In January 2010, staff  from MSF conducted a rapid 
assessment to assess how MSF could contribute to outbreak 
management and response. This assessment met the MSF 
Ethics Review Board-approved criteria for analysis of  
routinely-collected programme data, and did not therefore 
require formal ethics review.
A record review of  cholera cases admitted to a health facility 

in Machinga District in November 2009 showed that 70 of  
74 cases (95%) were male. Patients’ age ranged from 7 to 70 
years with a median of  27 years. Only five cases (7%) were 
in children under 15 years of  age. This demographic profile 
supports health worker reports that the majority of  cases 
were fishermen and fish traders. Three of  the 74 cases were 
fatal (CFR: 4%).
Although water samples were not tested to confirm the 
presence of  Vibrio cholerae, circumstantial evidence suggests 
that untreated lake water is likely to have been the primary 
source of  infection. Of  the 23 cholera patients admitted to 
health facilities in Machinga District in November 2009 with 
information recorded on possible sources of  exposure, all 
reported drinking untreated lake water. All three samples of  
lake water taken on 5 January 2010, that were tested using a 
turbidity tube and a conductivity meter, found a high turbidity 
and a high mineral content:  A high mineral content and a 
high algae concentration are conducive to the propagation 
of  V. cholerae.8

Outbreak response
Staff  working at MSF in Thyolo District, located about 80 
kilometres from Lake Chilwa, did not become aware of  the 
outbreak until relatively late in the course of  the outbreak. 
During the first week of  January 2010.
District to conduct a rapid assessment of  the outbreak, and 
to assess whether MSF could assist district health authorities 
with control measures and case management. The MSF 
team had meetings with District Health Management Teams 
(DHMTs), visited affected sites, reviewed case registers, and 
interviewed health workers and fishermen.
From January to March 2010, MSF supported the outbreak 
response and case management in Machinga, Zomba and 
Phalombe Districts, under the oversight of  the MOH, 
working in partnership with local NGOs, including 
Emmanuel International, Clinton HIV/AIDS Initiative 
(CHAI) and Population Services International (PSI).
Control Measures
From 26 January to 1 February 2010, two six-person teams, 
consisting of  a supervisory HSA and two additional HSAs 
employed by MOH, two boat riders, and a person from MSF. 
The teams distributed water storage containers, supplies of  
water disinfectant and soap, and health education materials to 
1,793 households (Table 1). The health education materials 
were adapted to the setting and provided basic information 
about cholera, hand-washing, creating designated water 
collection points, and water disinfection. 
Table 1. Materials and Supplies Donated by MSF to People living in 
Fishing Communities, by District

The teams targeted communities without ready access 
to clean water in the areas most affected by the outbreak, 
particularly fishermen living on the lake. Likhonyowa, Lumala 
and Nayuchi were covered first, and control measures were 
later extended to Phonde, Chipakwe, Namanja, Ntila and 
Tholowa.

Fig 2b Zomba District

Fig 2c Phalombe District

Fig 2a Machinga District
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Case Management
MSF also provided support with case management in MOH-
run district health centres. Cases were managed either in tents 
or in purpose-built cholera shelters attached to health centres. 
Many health centres had limited supplies and no separate 
facilities for cholera case management. MSF donated tents, 
cholera beds and supplies of  calcium hypochlorite (HTH) 
tabs, Ringer’s lactate, ORS and gloves (Table 2). 
Table 2: Medical Equipment and Supplies Donated by MSF to Dis-
trict Health Management Teams, by District

Donations of  equipment and supplies differed in each 
district, according to the needs identified by district health 
authorities.
An MSF nurse became directly involved with case 
management and provided mentorship and guidance to 
staff  without experience in cholera case management. 
Many patients arrived with severe dehydration and required 
rehydration with intravenous fluids and ORS. As case 
management did not address the source of  infection, 
additional cases sometimes occurred in the households of  
patients who had been discharged. Among some female 
patients, case registers recorded “taken care of  sick husband” 
as the source of  infection.
Discussion and Recommendations
Communities that use untreated lake or river water as a 
source of  drinking water are particularly vulnerable to 
cholera outbreaks. Similar lake-water associated outbreaks 
have been reported in other lakes along the Rift Valley of  
Africa, including Lake Victoria in Kenya,9 Lake Kivu in the 
Democratic Republic of  Congo,10 and Lake Tanganyika in 
Burundi.11

Cases that were not seen at a health facility were not reported. 
In addition, cases among children under five years of  age 
were not included in case counts because this age group 
is excluded from the clinical case definition used by the 
MOH for case reporting. Although cholera affects people 
of  all ages, children under five are at greatest risk in settings 
where cholera is endemic.12 Fisherman living on the lake did 
not have ready access to health centres, and cases among 
fishermen are likely to have been under-reported. Deaths 
are also likely to have been under-reported due to some 
people having limited access to health facilities. Although 
there was no systematic attempt to count the number of  
cholera deaths in the community, the outbreak response 
teams received anecdotal reports of  fishermen dying before 
reaching a health centre.
The Lake Chilwa cholera outbreak revealed several 
deficiencies in control measures and outbreak preparedness, 
and provides an opportunity to reflect on practical steps 
that could be taken to avert and respond more effectively 
to future outbreaks. The WHO Global Task Force on 
Cholera Control recommends the following approaches to 

control and manage epidemics more effectively: improved 
surveillance; improved environmental management; 
improved preparedness; improved case management; 
research into drug resistance; use of  available vaccines; 
partnerships; and health education.13

Improving surveillance
Currently, cholera case notifications are submitted to the 
MOH Cholera Surveillance Unit. This unit conveys this 
information to the National Epidemiology Unit, which 
produces and distributes weekly cholera reports. The cholera 
surveillance system could be strengthened by improving 
the dissemination of  cholera reports. MSF, which has 
considerable experience in responding rapidly to cholera 
outbreaks, having recently assisted with the management 
of  major outbreaks in Zimbabwe, Mozambique, Pakistan, 
Haiti and the Democratic Republic of  Congo, could have 
volunteered assistance sooner, had the organisation become 
aware of  the outbreak sooner. Surveillance could also be 
improved by training HSAs to carry out active case-finding 
during community work. The National Epidemiology Unit 
uses 1 November each year as the start of  the cholera 
reporting season. Although it is necessary to have clearly 
defined reporting periods, in an outbreak setting it is 
important to keep count of  the cumulative number of  cases 
since the start of  the outbreak. Starting cumulative case 
counts on 1 November 2009, and ignoring earlier cases in 
Machinga District, may have led health authorities to under-
estimate the magnitude of  the outbreak, and this may have 
delayed the response.
Improving environmental management
Improving water and sanitation measures should be the 
mainstay of  cholera prevention efforts.14 A review published 
in 2002, ranked Malawi’s Water Poverty Index 143rd out of  
the 147 countries reviewed.15 Since then, progress has been 
made towards improving water and sanitation.16 In 2006, 
76 percent of  the population had access to an improved 
water source, and 60 percent had access to proper sanitation 
facilities.1 The 2006 Malawi Growth and Development 
Strategy Paper identified development of  a water and 
sanitation infrastructure as one of  six key priorities; and in 
2008, cabinet adopted a National Sanitation Policy.16 Despite 
these initiatives, water and sanitation remains inadequate in 
many districts. The WHO Global Task Force on Cholera 
Control13 advocates that arrangements be made for the 
protection of  water sources to reduce the risk of  water 
contamination. It is not feasible to protect Lake Chilwa 
from contamination at source, given the large bodies of  
stagnant water. In places where it is not possible to protect 
water sources, point-of-use measures have been shown to be 
effective at reducing the incidence of  diarrhoea.4-6,17 Sodium 
hypochlorite, the active ingredient in the 1% stock solution 
distributed by MOH, is less effective than sedimentation 
disinfectants for treating highly turbid water such as that 
found in Lake Chilwa.4,18 Since the outbreak, the supply 
and distribution of  chemical sedimentation disinfectants 
has become sporadic. Funding needs to be secured, and a 
means established to resume the distribution of  chemical 
sedimentation disinfectants, and water disinfectants should 
be stockpiled for use in future outbreaks.
Improving outbreak preparedness
Outbreak preparedness could be improved by developing 
district cholera emergency plans and stockpiling equipment 



Cholera outbreak 32

MMJ 24(2) 2012 www.mmj.medcol.mw

and supplies needed for outbreak management. Outbreak 
preparedness plans should cover the essential elements of  
an outbreak response including coordination and logistics; 
human resources; training and staff  responsibilities; 
availability of  financial support; plans for the implementation 
of  control measures, including provision of  safe water; 
plans for education campaigns; support for laboratory 
confirmation of  outbreaks; and monitoring and evaluation 
of  control activities.
Improving case management
WHO recommends stockpiling supplies and holding cholera 
preparedness sessions for involved parties.14 In Malawi, 
where cholera outbreaks follow seasonal patterns, training 
health workers at the start of  each wet season would help 
to increase awareness; ensure accurate diagnosis; and 
ensure good case management. During the outbreak, many 
health facilities were not adequately equipped to manage 
large numbers of  cholera cases. This could be addressed 
by establishing cholera stations at health centres, and by 
maintaining stocks of  tents, drip stands, cholera beds, and 
supplies, so that cholera stations can be set up rapidly in the 
event of  an outbreak. 
Antibiotics were generally not used to treat cholera cases 
during the outbreak. The WHO cholera treatment protocol 
recommends that antibiotics be used to treat severe cases 
(>10% dehydration),19and some authorities recommend that 
antibiotics also be used moderate cases (5-10% dehydration), 
with the choice of  antibiotic determined by the resistance 
pattern of  the outbreak strain.20 In future outbreaks, 
laboratories should carry out culture for Vibrio cholerae 
during the early stages of  the outbreak to confirm that it is 
a cholera outbreak, and perfom sensitivity testing of  isolates 
to guide the choice of  antibiotics, as was done in a previous 
outbreak.21

Use of  vaccines
In 2010, WHO issued an updated recommendation that 
vaccination should be considered in areas where cholera is 
endemic, and for use in controlling outbreaks.14 Injectable 
cholera vaccines are not recommended for use by WHO 
due to low efficacy; limited duration of  protection; and 
an unfavourable safety profile.22 Recently, safer and more 
effective oral cholera vaccines have been developed. The 
WHO position paper14 stresses that vaccines should only 
be considered for use in conjunction with other cholera 
prevention and control measures, and that vaccination should 
not disrupt the implementation of  such measures. Mass 
vaccination of  the general population is not recommended.
There are two types of  oral cholera vaccines currently 
available: (1) killed monovalent whole cell (Dukoral); and (2) 
killed bivalent whole cell without toxin B subunit (Shanchol 
and mORCVAX). Dukoral is used primarily by travellers 
from non-endemic settings, but has been used effectively 
in some outbreak settings, including an urban outbreak in 
Beira, Mozambique.22-24 There are several promising live 
attenuated oral cholera vaccines in development which have 
the potential advantage of  stimulating an immune response 
similar to natural cholera. The first of  these is likely to 
receive WHO pre-qualification in 2013. Currently available 
vaccines have several practical disadvantages, including the 
need to administer two doses, so they are currently not a 
feasible option in settings such as Lake Chilwa. Vaccination 
could be considered for use in future outbreaks if  obstacles 

to their use can be overcome.
Partnerships
WHO recommends that mechanisms should be established 
for ensuring good collaboration between volunteers 
from NGOs and MOH health care workers in the field.13 
During the Lake Chilwa outbreak, different players worked 
well together, but because of  the lack of  cholera control 
committees, valuable time was lost in implementing control 
measures. Coordination between district health management 
teams (DHMTs) and organisations providing water and 
sanitation services, health promotion, and emergency 
medical services could be improved by establishing a cholera 
control committee in each district.
Health education
During the Lake Chilwa outbreak there was a shortage of  
suitable educational materials, and minimal health promotion 
activities were in place to inform fisherman about cholera 
prevention and management, thus people in the affected areas 
continued to use untreated water. This could be addressed by 
increasing the availability of  appropriate education materials, 
and using HSAs to provide cholera health education and to 
distribute disinfectants, soap, and water storage containers. 
Health education materials should include information about 
symptoms of  cholera; where to get treatment in the event 
of  symptoms; water disinfection and safe water storage; 
washing hands with soap and clean water after performing 
ablutions and before and after handling fish; and cooking 
food thoroughly.
Aftermath of  the 2009/2010 cholera outbreak
During the year following the outbreak, there were no 
subsequent cholera outbreaks in the area. However, as 
problems with water quality persist and prevention and 
preparedness measures remain inadequate, further cholera 
outbreaks are likely to occur in the future. Surveillance 
mechanisms need to be maintained; water and sanitation 
problems addressed; prevention measures and outbreak 
response improved; and a state of  outbreak preparedness 
maintained in order to prevent, and respond more effectively, 
to future outbreaks.
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