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Background
Cholera burden
• Cholera epidemics remain a public health concern in East and Southern Africa
- Approx. 634,000 cases/14,303 deaths (CFR of 2.3%) between 2007-2016
• The brunt of the cholera burden affects a small number of specific zones and
communities: “cholera hotspots”  targeted approach (Cf. Ending Cholera
Roadmap)

Control and Prevention
• Cholera can be eliminated where access to WASH services are ensured
• Oral cholera vaccine can help provide protection for a population while
sustainable WASH interventions are being implemented

Challenges for sustainable intervention in cholera high-risk areas
• Communities in cholera hotspots are often neglected by WASH development
programs, as WASH sector objectives are coverage (and not health) driven
• Lack of common understanding and knowledge about priority areas
• Lack of donor investment in cholera hotspots
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UNICEF Strategic Framework in Eastern and Southern Africa
Implementation of the framework hinges on epidemiological studies focused
on identifying areas regularly affected by cholera outbreaks
1

Development of national and subnational plans
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Well-targeted capacity development
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Local-scale social and behavior change communication
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Information management for improved monitoring and action
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Regional coordination and greater cross-border collaboration
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Knowledge management and operational research
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Partnerships, public advocacy, social movements and influencers
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Study region and timeline
•

Greater Horn of
Africa : Study
results by Nov
2018

•

Zambesi Basin:
Study results by
Nov 2018
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Study objectives

• To better understand the local dynamics of cholera in Zambia and
the entire Zambezi basin
– Apply an approach combining field research, epidemiology and genetic
analysis of clinical isolates of Vibrio cholerae

• To identify cholera hotspots as well as high-risk populations and
practices for targeted emergency and prevention programs
• To establish effective strategies to combat cholera in Zambia and
neighboring countries

Methods (1/2)
•

Cholera case definition (Ministry of Health)
Suspected case:
– A patient of any age presenting with rapid onset of acute watery or rice watery diarrhea
(> three times in the last 24 hours)
• with or without vomiting
• with or without dehydration
Confirmed case:
– A suspected case in which Vibrio cholerae (serogroups O1 or O139) has been isolated
from stool samples (laboratory confirmation)

•

Cholera cases and deaths (Ministry of Health, WHO)
– Yearly number of cholera cases and deaths per district from 1999 to 2007 (missing data
2000, 2001 and 2004)
– Weekly time series of cholera cases and deaths per district from 2008 to 2018 (week 22)

•

GIS shape files: 10 provinces and 94 districts (Ministry of Health 2016). Free vector map
data from Natural Earth open source repository.

•

Population data: Population figures per district in 2018 from the Expanded Programme
on Immunization (EPI). Population growth rate for the period 1999-2017 issued from the
Population and Demographic Projections 2011 – 2035 report (Central Statistical Office).

•

Rainfall data: Climate Hazards Group InfraRed Precipitation with Station (CHIRPS) dataset.
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Methods (2/2)
• Data Analysis Process
– Data cleaning and quality assessment, including missing data and outlier
detection
– Smoothing and interpolation procedure

– Patterns of sporadic cases were removed (e.g., a single case or two to three
cases without reported cases during the two weeks before and after)
– Two successive outbreaks separated by an inter-epidemic period equal to or
greater than six weeks were considered as two separate events
– A minimum of ten cases for an event to be considered an outbreak
– Outbreak: extraction of the key epidemiological features per outbreak event
(onset, peak, duration, incidence, case fatality rate, inter-epidemic period)
– Hotspot classification according to recurrence, duration and intensity of cholera
outbreaks
– Interpretation of the results according to local contexts (literature and national
expertise)
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Dynamics of cholera outbreaks (1999 – 2018)

•

Major cholera outbreaks (> 5,000 cases) between 1999 and 2010 especially in Lusaka. Smaller outbreaks (< 500
cases) between 2011 and 2015 mainly in the northern provinces. Since 2016, the number of cases increased swiftly.

•

Main cholera foci reported in the peri-urban areas of Lusaka and Copperbelt Provinces and around waterbodies in
Central, Luapula, Northern and Southern Provinces
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Cases

% of total cases

Recurrence
(No. of outbreaks)

Outbreak duration
(average in weeks)

Epidemiological parameters of cholera outbreaks (1999 – 2018)

Lusaka

35 851

74.2

7

19.29

Luapula

3 286

6.8

4

17.5

Copperbelt

2 958

6.1

5

8.8

Northern

2 515

5.2

10

10,9

Central

1 490

3.1

7

11.71

Southern

1 259

2.6

5

8.6

Eastern

482

1

3

4.33

Muchinga

403

0.8

1

-

PROVINCE

Note: [1] Total cases = 48,302 between 1999-2018; [2] Cholera cases not available for years
2000, 2001 and 2004 [3] Cholera deaths not available; [4] Average in weeks between 2008 and
2018.
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Dynamics of recent cholera outbreaks (2008– 2018)
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Cholera Seasonality (2008 – 2018)

A marked seasonality with outbreak onset between September and October (end of dry
season) and outbreak termination in May (end of the rainy season).
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Overview of cholera outbreaks
•

Cholera was first reported in Zambia in 1977.

•

Major cholera outbreaks (> 5,000 cases) between 1999 and 2010 especially in
Lusaka. Smaller outbreaks (< 500 cases) between 2011 and 2015 mainly in the
northern provinces. Since 2016, the number of cases increased swiftly.

•

Main cholera foci reported in the peri-urban areas of Lusaka and Copperbelt
Provinces and around waterbodies in Central, Luapula, Northern and Southern
Provinces along the borders with DRC, Tanzania and Zimbabwe.

•

Most of the cases (74%) reported by Lusaka Province. Lusaka City plays a role in
amplification and diffusion of outbreaks. An upsurge in cholera cases was
observed during the rainy season, especially in Lusaka.

•

Outbreaks were first detected either in the capital Lusaka or in the northern
provinces. Outbreaks began at the end of the dry season (from September to
November) and outbreaks ended at the end of the rainy season (from May to
June).

•

Overall, seasonal labor, trade and frequent migration between Zambia, DRC,
Tanzania and Zimbabwe increased the risk of cholera upsurge in border districts
and fishing camps.
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Risk factors
•

Population movement
– 70% of fishermen are seasonal immigrants, a highly mobile population throughout the
country originally from the northern provinces (Bemba ethnic group). Accelerated
migration of fishermen and fish tradesmen within the country and across borders
during the fishing season.
– Congolese refugee influx in Chienge and Nchelenge border districts (Luapula province).
– Seasonal labor, trade and frequent migration with neighboring countries such as DRC,
Zimbabwe, and to a less extend Tanzania, Malawi and Angola, increased the risk of
cholera upsurge in border districts.

•

Environmental factors (fishing camps)
– Outbreaks of cholera concentrated in the fishing camps and villages around
waterbodies in northern, central and southern provinces (Lake Mweru, Lake Tanganyika,
Lake Kariba, Lukanga and the Kafue Flat swamps).
– Fishermen and their families spend several weeks every year in fishing camps and use
surface waters for all domestic needs including drinking and sanitation.
– In 2016, water was found to be contaminated with Vibrio cholerae in the Lukanga fishing
camp of Kapiri Moshi District (Central Province).
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Risk factors
•

Structural and environmental factors (Lusaka western suburbs)
– The population mostly uses ordinary pit latrines and relies on shallow wells and
boreholes.
– Lusaka is partially built on karstic landscape combined with a shallow water table.
– The environmental conditions combined with pit latrines and poor storm water drainage
increased the risk of flooding, resulting in large-scale contamination of water points.
• In 2018, one third of the 3,303 water samples tested by the Food and Drug Control
Laboratory had fecal contamination.
• Lack of latrines (45% of the population) and drainage networks statistically
associated with increased cholera incidence.

• Demonstrated association between rainfall and cholera incidence.

•

High-risk practices
– One quarter of the rural population resorts to open defecation, and sharing a latrine
was considered as a high-risk behavior in Lusaka.
– Two thirds of households in Zambia do not treat water prior to drinking.
– Less than 10% of the caregivers were able to identify all critical times for handwashing,
while in Lusaka, handwashing with soap or the presence of soap was a protective factor.

•

Individual risk factors
– Contact with a cholera patient, low cholera immunity and weakened immune system
due to HIV or AIDS.
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Cholera Hotspot definition

A geographically limited area (e.g., city, administrative level 2 or health
district catchment area) where environmental, cultural and/or socioeconomic
conditions facilitate the transmission of the disease and where cholera
persists or re-appears regularly. Hotspots play a central role in the spread of
the disease to other areas.
Source: Interim Guidance Document on Cholera Surveillance, Global Task
Force on Cholera Control (GTFCC) Surveillance Working Group, June 2017.
http://www.who.int/cholera/task_force/GTFCC-Guidance-cholerasurveillance.pdf

Cholera Hotspot classification
algorithm

%ile: percentile
otk.: outbreak

Is the area frequently affected ?
Yes
Recurrence

HIGH : >= 80 %ile (>=5 otk.)

MEDIUM : [60- 80] %ile (3 - 4 otk.)

Duration

Duration

LOW : < 50 %ile (<7 weeks)

MEDIUM
to HIGH : >= 50 %ile (>=7 weeks)

LOW : < 50 %ile (<7 weeks)

Incidence

LOW


MEDIUM
>= 40 %ile (>=2.94)

Type 3
Medium priority
High frequency, but
short duration
outbreaks and high
incidence. Often
surrounding
cholera foci

LOW :
< 60 %ile


MEDIUM
to HIGH : >= 50 %ile (>=7 weeks)

Incidence

Type 1
High priority

LOW


MEDIUM to HIGH :
>= 40 %ile (>= 2.94

High outbreak
recurrence and
long duration
delineating the key
cholera foci

Type 2
Medium priority
CFR ?

Type 4
Low priority
Moderate frequency, short duration,
but high incidence defined
intermittent zones of cholera
outbreak expansion

Moderate
frequency and long
duration defines
zones with
substantial cholera
burden and
significant
epidemiological
characteristics
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Cholera Hotspot classification

Hotspot
Type

Median duration

Frequency

Percentile No. of
Percentile No. of
outbreaks
weeks

Median incidence
Percentile

No. cases per
10,000
population

Type 1

> or = 80

> or = 5

> or = 50

> or = 7

N/A

N/A

Type 2

60 - 80

3-4

> or = 50

> or = 7

N/A

N/A

Type 3

> or = 80

> or = 5

< 50

<7

> 40

2.94

Type 4

60 - 80

3-4

< 50

<7

> 40

2.94

Type 1: Highest-priority area with cholera outbreaks of high frequency (≥5 outbreaks) and
extended duration (≥7 weeks)
Type 2: High-priority area with cholera outbreaks of moderate frequency (between 3 and 4
outbreaks) and extended duration
Type 3: Medium-priority area with cholera outbreaks of high frequency and short duration (<7
weeks)
Type 4: Low-priority area with cholera outbreaks of moderate frequency and short duration

Cholera Hotspot classification

Type 1: Highest-priority
area with cholera
outbreaks of high
frequency (≥5 outbreaks
and extended duration
(≥7 weeks);
Type 2: High-priority
area with cholera
outbreaks of moderate
frequency (between 3
and 4 outbreaks) and
extended duration
Type 3: Medium-priority
area with cholera
outbreaks of high
frequency and short
duration (<7 weeks)
Type 4: Low-priority
area with cholera
outbreaks of moderate
frequency and short
duration.

Cholera hotspot classification

Key findings
 Hotspots were
located at the
periphery of urban
areas and around
waterbodies
 Seventeen hotspots
(T1-T4) represented
95% of all cases
 Eight highestpriority hotspots
(T1) represented
88% of all cases
 Lusaka city
represented 72% of
all cases

TYPE 4

% of cases

DISTRICT

2.1%

COPPERBELT

NDOLA

4.7%

LUAPULA

CHIENGE, NCHELENGE

5.3%

LUSAKA

CHONGWE, LUSAKA

73.1%

NORTHERN

MPULUNGU

3.1%

CENTRAL

CHIBOMBO

0.3%

COPPERBELT

KITWE

1%

LUSAKA

KAFUE

0.9%

SOUTHERN

SINAZONGWE

0.8%

LUAPULA

MWENSE

0.9

NORTHERN

KAPUTA, NSAMA

1.8

LUSAKA

LUANGWA

0.1%

SOUTHERN

MAZABUKA

0.9%

Attack rate
(median per
10,000
inhab.)

TYPE 3

KAPIRI MOSHI, KABWE

Duration
(No. of
weeks)

TYPE 2

CENTRAL

Recurrence
(No. of
outbreaks)

TYPE 1

PROVINCE

HOTSPOT
TYPE

Cholera hotspot classification

> or = 5

> or = 7

N/A

3-4

> or = 7

N/A

> or = 5

<7

2.94

3-4

<7

2.94

Limitations
•

More than 30% of the cholera data at district level were missing for years
2000, 2001 and 2004. Those years were not considered for the analysis.

•

The weekly number of cholera cases was only available since 2008.
Outbreak duration parameter was computed over 2008-2018.

•

Disaggregated number of deaths per province and per district was not
available for the study period.
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OCV campaign timing
As the OCV campaign was
delayed,
with
vaccine
delivery
during
the
aftermath of the cholera
outbreak,
the
implementation mechanism
and strategy for reactive
vaccination should be reevaluate.
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Summary of key findings
Cholera burden and dynamics
• From 1999 to 2018, 74% of the cases were notified by Lusaka Province (the city
played a role in cholera amplification and diffusion) ;
• Main cholera foci were reported in the peri-urban areas of Lusaka and Copperbelt
Provinces and around waterbodies in Central, Luapula, Northern and Southern
Provinces along the borders with DRC, Tanzania and Zimbabwe.
• Outbreaks were first detected either in the capital Lusaka or northern provinces.
• Marked seasonality with outbreak onset between September and November (end
of dry season) and outbreak end between May and June (end of the rainy season).
• Cross-border outbreaks in fishing camps and border districts mainly along the
Zimbabwe, Tanzania and DRC borders.
Cholera hotspots
• Cholera foci were located at:
– the periphery of urban areas (Lusaka, Ndola and Kitwe)
– Along the border with the DRC and Tanzania around the Mweru and
Tanganyika Lakes
– In the center of the country, around the Lukanga swamp area
– Along the border with Zimbabwe around the Kafue Flat swamp area and
Kariba Lake
• 12 priority hotspots (Type 1 and Type 2) account for 91% of the disease burden
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Use of study results (medium- to long-term)
 Priority strategic actions should include early detection, communitybased surveillance, cross-border activities, and preparedness plans and
actions in the 17 identified cholera hotspots (Types 1 to 4).
 Mid- to long-term WASH and social mobilization activities (3-10 years)
should be implemented in 12 priority districts regularly affected by
outbreaks of extended duration (Type 1 and Type 2).
 OCV campaigns may be conducted:
 Reactively in Lusaka as a part of the case/cluster centered approach
 Preemptively in hotspots bordering DRC, Tanzania and Zimbabwe,
right before the rainy season and/or if the disease is circulating in
border areas
 Identification of transmission foci at a finer geographical scale (e.g., city
section, village) within the priority districts is necessary to better target
at-risk populations.
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Opportunities
 Mainstream epidemiological findings (i.e., list of cholera hotspots, etc.)
into the Cholera elimination plan and derived WASH, Social mobilization
and OCV plans
 Gain national commitment from the WASH and Health sectors to end
cholera in Zambia

 Provide decision-makers with evidence-based information to implement
efficient prevention and control activities
 Mobilize resources for long-term investments in hotspots as a part of the
cholera prevention program involving the WASH, social mobilization and
Health sectors
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