Lessons from the field

Oral cholera vaccine in cholera prevention and control, Malawi
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Problem With limited global supplies of oral cholera vaccine, countries need to identify priority areas for vaccination while longer-term
solutions, such as water and sanitation infrastructure, are being developed.

Approach In 2017, Malawi integrated oral cholera vaccine into its national cholera control plan. The process started with a desk review
and analysis of previous surveillance and risk factor data. At a consultative meeting, researchers, national health and water officials and
representatives from nongovernmental and international organizations reviewed the data and local epidemiological knowledge to determine
priority districts for oral cholera vaccination. The final stage was preparation of an application to the global oral cholera vaccine stockpile
for non-emergency use.

Local setting Malawi collects annual data on cholera and most districts have reported cases at least once since the 1970s.

Relevant changes The government's application for 3.2 million doses of vaccine to be provided over 20 monthsin 12 districts was accepted
in April 2017. By April 2018, over 1 million doses had been administered in five districts. Continuing surveillance in districts showed that
cholera outbreaks were notably absent in vaccinated high-risk areas, despite a national outbreak in 2017-2018.

Lessons learnt Augmenting advanced mapping techniques with local information helped us extend priority areas beyond those identified
as high-risk based on cholera incidence reported at the district level. Involvement of the water, sanitation and hygiene sectors is key to
ensuring that short-term gains from cholera vaccine are backed by longer-term progress in reducing cholera transmission.

Abstractsin ( ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Cholera continues to be a global public health threat, with
150000 cases per year reported from sub-Saharan Africa.’
While universal access to safe water and sanitation is the ul-
timate solution, the development of such infrastructure and
associated behaviour change may take years at the current
pace.” Relieving the burden of cholera today requires both
short-term and long-term approaches.

Oral cholera vaccine, which protects for at least
three years,’ can play an important role in short-term risk
reduction, complementing long-term water and sanitation
interventions. More than 20 000 000 doses of the vaccine have
been used across the world, primarily during emergencies.” In
the light of increased global availability of the vaccine, in 2015
the global cholera vaccine stockpile®” was extended for use in
areas experiencing recurrent cholera outbreaks. Emergency
vaccination campaigns, including campaigns in Malawi,®’

have largely been conducted with the support of nongovern-
mental organizations (NGOs), with little integration into local
health systems. Vaccine use in areas with recurrent cholera
transmission provides an opportunity for comprehensive
cholera prevention integrated with government health and
infrastructure programmes.

The Malawi national cholera prevention and control plan,
developed in 2016-2017, took a comprehensive approach that
includes enhanced leadership, disease surveillance, laboratory
support, clinical care, cholera vaccination, provision of safe
water and sanitation, and social and behavioural changes. To
ensure the best use of the vaccine, which is typically delivered
to the whole population (> 1 years old) in mass campaigns,*
the plan called for the elaboration and implementation of a
national cholera vaccine deployment plan in areas with regular
cholera transmission. Here we describe the process of synthe-
sizing historical data and local knowledge across sectors to
plan this first multi-year non-emergency use of the stockpile.
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Local setting

We collated data on cases of cholera in
Malawi from 2001-2016, aggregated
across different spatial and temporal
scales. Based on annual district-level
data, over this period 41316 suspected

cholera cases were reported in Malawi
(population 12 978 432 in the 2008 cen-
sus; Fig. 1), with 23 out of 28 districts
ever reporting cases (Fig. 2). Cases
were reported almost every year. Seven
districts were responsible for 33 276
(80.5%) of the 41 316 cumulative cases
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reported, with six districts reporting
cholera cases for more than half of the
years (Table 1). These district-level
analyses, which give equal importance
to cases reported in 2001 and 2016,
obscured important heterogeneities and
trends in incidence.

Fig. 1. Total annual number of suspected cholera cases in Malawi, 2001-2016
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Fig. 2. Annual number of suspected cholera cases by district of Malawi, 2001-2016
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Approach

The process started in early 2016 with
a desk review and analysis of previous
surveillance and risk factor data. To
prioritize districts for vaccination we
focused on three measures of burden
for each district: (i) mean annual inci-
dence of cholera (cholera in this paper
refers to suspected cholera as cases were
not systematically confirmed); (ii) its
coefficient of variation (capturing the
year-to-year variability in incidence);
and (iii) the number of years of report-
ing cholera. Using Bayesian mapping
techniques we combined cholera case
reports from 2010-2016 and data on
population density® and on access to
water and sanitation’ to map the aver-
age annual cholera incidence in areas of
20 km x 20 km and to classify subdis-
tricts according to different incidence
thresholds.' Based on the mapping anal-
yses, we found that 437 023 people (95%
credible interval, Crl: 96 154-1 604 563)
from four districts lived in high-inci-
dence subdistricts (= 10% of the popula-
tion or = 100000 people living in an area
with annual cholera incidence >1 per
1000 population). A total of 2429009
people (95% Crl: 648 642-4872006)
from 12 districts lived in moderate-
to-high incidence subdistricts where
the mean annual incidence exceeded
1 per 10000 population. The majority
of subdistricts with high or moderate-
to-high incidence were located in three
main areas: lower Shire River basin, Lake
Chilwa area and northern Lake Malawi
area (Fig. 3). Data from these areas were
similar to but not in complete agreement
with the results of the annual district-
level analyses (Table 1).

From 28 February 2017 to 2 March
2017, stakeholders met to validate the
Malawi national cholera prevention and
control plan and to propose an integrat-
ed national oral cholera vaccine plan,
to submit a request to the global stock-
pile. National and district-level health
ministry officials joined experts from
NGOs, international organizations and
academia, to review the epidemiological
data. This process was supplemented
with contextual data (such as access
to water, sanitation and hygiene) and
with qualitative information presented
by district health leaders representing
each of Malawi’s three regions. These
presentations highlighted specific popu-
lations (such as fishermen) that were
disproportionally affected by cholera

Lessons from the field
Oral cholera vaccination in Malawi

Fig. 3. District-level annual incidence of suspected cholera versus coefficient of
variation in annual incidence in Malawi, 2001-2016
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Note: Districts selected as priority for oral cholera vaccination are shown within the dotted boundary.
Dowa district is not included as no cases were reported in this district since 2001.

and which routine surveillance data
did not capture. Stakeholders worked
in groups to prioritize districts based on
the raw and summary data. Each group
presented the rationale for their priori-
tization and were offered an opportunity
to adjust these according to comments
from the whole group. The key reasons
for selecting high-priority districts were
similar across groups and included:
historic cholera incidence (focused on
2011-2016); frequency of cholera re-
ports; local water and sanitation condi-
tions; presence of difficult environmen-
tal or social conditions for improving
water and sanitation infrastructure; a
shared border with Mozambique; and
the presence of key populations such as
fishermen and refugees.

After the two-day deliberation, we
compiled the district rankings from
each stakeholder group, with a clear
consensus on five high-priority districts
(Chikwawa, Machinga, Nsanje, Phalombe
and Zomba). Another four districts
(Blantyre, Karonga, Lilongwe and Sa-
lima) were high-priority for half or more
of the groups. Three additional districts
(Dowa, Mangochi and Nkhatabay) were
high-priority for at least one group and

Bull World Health Organ 201 8;96:428—435' doi: http://dx.doi.org/10.2471/BLT.17.207175

medium priority for the rest (Table 1).
The stakeholders agreed that these 12
districts would move to the final plan-
ning stage, where priority subpopulations
would be identified. All priority districts
except Dowa, home to a large refugee
camp, frequently report cases (that is,
low coeflicient of variation in Fig. 4) with
relatively high mean annual incidence and
were identified as moderate-to-high inci-
dence districts in the data review exercises
conducted before the meeting (Table 1).
Next, a health ministry-led team
took the recommendations from the
stakeholder meeting and began draft-
ing a national oral cholera vaccine plan.
Within each priority district, district
health officials were asked to select pri-
ority areas for vaccination, considering
three components: (i) history of con-
firmed cholera; (ii) water and sanitation
indicators; and (iii) presence of high-
risk populations such as fishermen and
displaced people. No limit was placed
on the number of potential high-priority
people proposed for each district, but
the combined population of more than 9
million from all 12 districts would likely
be too large as a national allocation from
current global vaccine supplies.
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Fig. 4. Mean annual incidence of suspected cholera in Malawi, 2010-2016
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In the final stage, in consultation
with United Nations Children’s Fund,
the Ministry of Agriculture, Irrigation
and Water Development and others, the
health ministry drafted an application
for 3.2 million doses of vaccine to be
provided in six phases over 20 months
in 12 districts. The vaccine would be
targeted on all people aged 1 year and
older, including pregnant women, and

432

delivered through mass campaigns
centred on health ministry facilities.
Vaccines would be administered by
the community health workers who
were typically involved in routine im-
munization activities. Along with each
campaign, several partners, including
NGOs and national and international
academic institutions, agreed to assist
with monitoring and evaluation. These

Andrew S Azman et al.

activities included coverage surveys,
longer-term impact assessments and
enhanced surveillance, all designed to
help improve future oral cholera vaccine
programmes and to better understand
how oral cholera vaccine may affect the
burden of disease in the medium to long
term. The application was reviewed by
the Global Taskforce for Cholera Con-
trol and accepted in April 2017.

Relevant changes

Limited global supplies of oral cholera
vaccine and competing emergency re-
sponse needs led to a slow initial start
to implementation of the plan. Between
June 2017 and April 2018, 1 049 074
doses of vaccine were administered via
campaigns in five districts (Chikwawa,
Dowa, Karonga, Nsanje and Salima;
Table 1). Another 1 million vaccine
doses, were expected to be delivered
between April and May 2018 for Li-
longwe district. No formal analyses of
vaccine coverage were made, but surveys
showed that coverage (number of doses
delivered divided by number of people
targeted) was generally high in the
campaigns: >70% for two doses. It is too
early to assess the impact of cholera vac-
cine deployments in Malawi. However, a
cholera outbreak that affected all regions
of Malawi from October 2017 to March
2018 resulted in few or no cases in
Nsanje, Chikwawa and the Lake Chilwa
area, all which have had almost annual
outbreaks with moderate-to-high inci-
dence since 2001, but had been recently
vaccinated (Table 1).%7

Lessons learnt

A review of historical data supplemented
by the experience of local public health
professionals was an efficient method
to identify priority populations and
plan for short-term cholera prevention
activities, while yielding key data to
help benchmark progress in eliminating
cholera (Box 1). Years of cholera preven-
tion work lie ahead, but these exercises
set a new standard for making data-
driven decisions within the country
and provide valuable lessons for other
countries moving forward with national
cholera prevention efforts.

Oral cholera vaccine can be planned
and deployed relatively quickly com-
pared with sustainable water and sani-
tation interventions. Therefore, if water
and sanitation needs are not met during

Bull World Health Organ 201 8;96:428—435' doi: http://dx.doi.org/10.2471/BLT.17.207175
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the coming few years, revaccination
of part, or all the population, may be
required to sustain the anticipated re-
ductions in cholera. To truly minimize
cholera risk, along with numerous other
health and social benefits, every effort
must be made to achieve sustainable
water and sanitation for all, even if this
takes several vaccination cycles.

Outbreaks of cholera during the
roll-out of vaccination are likely in
countries like Malawi. While the plan
did not explicitly address how the health
ministry would adapt to urgent needs in
the face of an outbreak, flexibility has
been key to using the vaccine reactively
and delaying vaccination in other less
urgent locations. Future plans should
make clear how these competing priori-
ties will be balanced.

Maintaining sensitive and specific
surveillance for cholera (including ap-

Lessons from the field
Oral cholera vaccination in Malawi

Box 1.Summary of main lessons learnt

- Collation of historical data on cholera incidence was an opportunity to discuss cholera
planning with each of the district governments and provided a common baseline from

which to discuss priority areas.

- Augmenting detailed analyses with local information on key populations affected by cholera
helped us refine priority areas and in some cases to extend priority areas beyond those
identified as high-risk based solely on recent cholera incidence.

- Although vaccines are usually deployed through the health sector, involvement of the water,
sanitation and hygiene sectors is key to ensuring that short-term gains from cholera vaccine
are backed by longer-term progress in reducing cholera transmission.

and regular training of district health
officials) in the upcoming years will be
key to measuring the impact of the com-
prehensive cholera control programme
and to guide timely and appropriate re-
sponses to cholera outbreaks (Box 1). H
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Résumé

Vaccin anticholérique oral pour la prévention du choléra et la lutte contre cette maladie au Malawi

Probléme En raison de stocks mondiaux réduits de vaccins
anticholériques oraux, les pays doivent identifier les zones prioritaires
en matiére de vaccination tout en développant des solutions a plus
long terme, telles que des infrastructures d'alimentation en eau et
d'assainissement.

Approche En 2017, le Malawi a intégré la vaccination anticholérique
orale dans son plan national de lutte contre le choléra. Le processus a
commencé par un examen documentaire et une analyse des données
disponibles concernant la surveillance et les facteurs de risque. Lors
d'une réunion consultative, des chercheurs, les responsables nationaux
des secteurs de la santé et de l'eau et les représentants dorganisations
non gouvernementales et internationales ont examiné les données et
les connaissances épidémiologiques locales pour déterminer les districts
ou devait étre pratiquée en priorité la vaccination anticholérique orale.
L‘étape finale a consisté a préparer une demande relative au stock
mondial de vaccins anticholériques oraux destinés a étre utilisés en
dehors des situations d'urgence.

Environnement local Le Malawi collecte des données annuelles sur
le choléra et la plupart des districts ont signalé des cas a au moins une
reprise depuis les années 1970.

Changements significatifs La demande du gouvernement visant la
fourniture de 3,2 millions de doses de vaccins pendant 20 mois dans
12 districts a été acceptée en avril 2017. En avril 2018, plus d'un million
de doses ont été distribuées dans cinq districts. Une surveillance
continue au sein des districts a révélé un fait frappant, a savoir que les
zones arisque épidémiologique élevé ayant fait l'objet d'une vaccination
nont pas été touchées par des épidémies de choléra, malgré une
épidémie nationale en 2017-2018.

Lecons tirées 'association de techniques avancées de cartographie a
des informations locales nous a permis délargir les zones prioritaires au-
dela de celles identifiées comme présentant un risque épidémiologique
élevé en fonction de lincidence du choléra signalée au niveau des
districts. La mobilisation des secteurs de l'eau, de I'assainissement et de
I'hygiene est essentielle pour garantir que les avantages a court terme
des vaccins anticholériques sont confirmés par un recul a plus long
terme de la transmission du choléra.

Pesilome

MepopanbHasA BakUyMHa NPOTMB Xoiepbl Npu NpodunakTuke n KOHTpone 3abonesaHus, Manaesu

Mpo6nema B ycnoBusAx orpaHyueHHOro robansHoro obecneyeHms
nepopasnbHOl BaKUMHOM NPOTUB XONepbl CTpaHam HeobxoarMo
onpeaenuTb NMpuopuTeTHble obnacTn AnA BakKUWHAUWW
O[JHOBPEMEHHO C pa3paboTKOM AONTOCPOYHbBIX PELIEHW, TaknxX
Kak 00BbeKTb MHOPACTPYKTYPbl BOAOCHAOKEHWA 1 CAHUTAPUN.
Mopxopn B 2017 rogy Manasn BKOUMIA NepPOPaNbHYI0 BaKLMHY
NPOTVB XOJepbl B CBOW HALMOHasbHbIM MiaH 60pbObl C 3TUM
3aboneBaHmem. poLEecc Hayanca ¢ KamepanbHOV NPOBEPKM U
aHanw3a paHee nosy4eHHbIX JaHHbIX SNMAHAA30Pa U MHGOPMaLMK O
dbakTopax prcka. Ha KOHCYNBTaTMBHOM COBELLaHWM MCCNeaoBaTent,
LOMKHOCTHble N1La B 0651aCTN 06LLECTBEHHOMO 3[PaBOOXPaHeHWA
M BOAHbIX PECYPCOB W NPeACTaBUTENN HEMNPABUTENbCTBEHHbIX
N MEXAYHAPOLHbBIX OPraHM3aLnii U3yunnm SaHHble O MECTHOWM
3NMAEMMONOrnyeckon obcTaHoBke 1 GakTopax pucKa AnA
onpeaeneHna NPUOPUTETHBIX PANOHOB A1A BaKLMHALMM NPOTUB
XOnepbl. 3aKNYMUTENbHBIM 3TanoOM CTalo CO3[aHue 3aABKM Ha
nonyyeHve n3 rnobanbHbiX Pe3epPBHbIX 3anacoB NepopanbHoN
BaKLMHbI MPOTMB XONepbl A4 NPOBeAEHNA MAAHOBOW BaKLMHALWN.
MecTHble ycnoBus Manasu coOpaeT exxerofiHble AaHHble 0 Xonepe,
1 BOMBLUVMHCTBO PAIOHOB COOBLLIMNN MO KpaliHel Mepe 06 OIHOM
cnyyae 3aboneBanuA ¢ 1970-x rofos.

OcyLuecTBneHHble nepemeHbl B anpene 2017 roga bbina npuHATa
3aABKa NPaBUTENbCTBA Ha 3,2 MUANMOHA A03 BaKUMHbI, KOTOPbIE
JIOMKHbI ObITb NpeAocTaBneHbl B TeueHne 20 mecALeB B 12 paroHax. K
anpento 2018 rofa B NATH paioHax bbi1o BBeAeHO bonee 1 MUNMOHa
[103 BakUMHbI. [JencTByOWMMN Ha MecTax 3N1MAHaA30p nokasar,
YTO B PalioHax MOBBILIEHHOMO PUCKA, B KOTOPbLIX OblNa NpoBefeHa
BaKLMHaLUMA, OTCYTCTBOBa/IM BCMbIWKN XONepbl, HECMOTPA Ha
obuleHalUVoHanbHyio BCrbiwKy B 2017-2018 rogax.

BbiBoabl CoBMECTHOE MCMNOMb30BaHNe NnepeoBbIX MEeTOA0B
KapTMPOBaHWS 1 MHGOPMALIMM O MECTHOW 3MMAEMUONOrNYECKO
06CTaHOBKE MOMOITIO aBTOPaM PaCLIMPUTD MPUOPUTETHbIE 0ON1ACTX,
MOMMMO TeX, KOTopble OblIV OnpeaeneHbl Kak ParioHbl MOBbILLIEHHOTO
pucka no 3aboneBaeMoCcTi XONepow, 3aperncTpupoBaHHOMY Ha
PaliloHHOM YPOBHE. YUacTuie CEKTOPOB BOAOCHAbXeHWA, CaHUTapum
W TUrMeHbl MeEeT KMoueBoe 3HayeHne ans obecrneyeHuns Toro,
4TOObl KPATKOCPOUHbIE BbIrOfbl OT BaKUMHALMM NPOTUB XONepsbl
NOAKPENIANNCH AOATOCPOYHBIM MPOrPeccom B COKpalleHuu
nepenayv 3Toro 3abonesaHus.

Resumen

Vacuna oral contra el célera para la prevencion y el control del célera, Malawi

Problema Con suministros mundiales limitados de la vacuna oral
contra el célera, los paises deben identificar las areas prioritarias para la
vacunacion mientras se desarrollan soluciones a mas largo plazo, como
las infraestructuras de agua y el saneamiento.

Enfoque En 2017, Malawi integré la vacuna oral contra el célera en
su plan nacional para el control del célera. El proceso empezd con
un estudio preliminar y un analisis de los datos previos de vigilancia y
factores de riesgo. En una reunién consultiva, investigadores, funcionarios
nacionales de salud y agua y representantes de organizaciones no
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gubernamentales e internacionales revisaron los datos y el conocimiento
epidemioldgico local para determinar los distritos prioritarios para la
vacunacion oral contra el colera. La etapa final fue la preparacion de
una aplicacién a la reserva global de la vacuna oral contra el clera para
usos de no emergencia.

Marco regional Malawi recopila datos anuales sobre el célera y la
mayorfa de los distritos han registrado casos al menos una vez desde
los afos setenta.

Cambios importantes La solicitud del gobierno de 3,2 millones de
dosis de vacunas para suministrarlas alo largo de 20 meses en 12 distritos
se acepto en abril de 2017. En abril de 2018, se habian administrado

Lessons from the field
Oral cholera vaccination in Malawi

mas de 1 millén de dosis en cinco distritos. La vigilancia constante en
los distritos mostré que los brotes de colera estuvieron notablemente
ausentes en las dreas vacunadas de alto riesgo, a pesar de un brote
nacional en 2017-2018.

Lecciones aprendidas El aumento de las técnicas avanzadas de mapeo
con informacién local ayudd a ampliar las areas prioritarias mds alla
de las identificadas como de alto riesgo seguin la incidencia del célera
registrada a nivel de distrito. La participacion de los sectores del agua,
el saneamiento v la higiene es clave para garantizar que las victorias
a corto plazo de la vacuna contra el célera estén respaldadas por un
progreso a mas largo plazo en la reduccién de la transmision del colera.
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