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Study 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 approach1
Control and prevention
• Cholera can be eliminated in locations where access to sustained WASH services
are ensured
• Oral cholera vaccine can help provide protection for a population while sustainable
WASH interventions are being implemented
Challenges for sustainable interventions in cholera high-risk areas
• Communities in cholera hotspots are often neglected by WASH development
programs, as WASH sector objectives are based on coverage instead of health
profiles
• Lack of common understanding and knowledge concerning priority areas
• Limited donor investment in cholera hotspots
1. Ending Cholera—A Global Roadmap to 2030 (GTFCC)
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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
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Development of national and sub-national plans

2

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

5

Regional coordination and improved cross-border collaboration

6

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
Dec 2018
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Study objectives

• Better understand the local dynamics of cholera in Angola and the
entire Zambezi Basin
– Apply an approach combining field research, epidemiology and genetic
analysis of clinical isolates of Vibrio cholerae

• Identify cholera hotspots as well as high-risk populations and
practices for targeted emergency and prevention programs
• Establish effective strategies to combat cholera in Angola and
neighboring countries
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Methods (1/2)
•

Cholera case definition (Ministry of Health)
Suspected case: patient five years of age or older with severe or severe dehydration or
death from acute watery diarrhea, with or without vomiting, and patients over two years of
age where cholera exists.
Confirmed case: a suspect case in which Vibrio cholerae is isolated from the feces

•

Cholera cases and deaths (Ministry of Health, WHO)
– Annual cholera case and death numbers per province for 2006 to 2015 were provided
by WHO.
– Weekly time series data at the national level was provided by WHO for 2006-2015, with
the exception of weeks 1-6 for 2006 and weeks 11-32 for 2007.
– Province-level time series were available for 2010 and 2013-2018 (up to week 20)
– Line lists were available for 2016-2018 (including municipality-level data)

•

GIS shapefiles: 18 provinces

•

Population data: The population data projections per province were computed based on
the 2014 population census data obtained from the National Institute of Statistics with
extrapolation for the period 2006-2018 using a population growth rate of 2.7%.

•

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 10 cases required for an event to be considered an outbreak
– Outbreak: extraction of 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
in Angola from 2006 to 2018
•

Regularly
affected
communities:
Luanda, northern provinces bordering
the DRC (e.g., Uíge and Zaire), Cunene,
Huíla, Benguela and Namibe.

•

Uíge Province:

•

•

nine outbreaks

•

outbreaks of extended duration

Luanda Province:
•

30% of all cases

•

nine outbreaks

•

majority of outbreaks occurred
between 2006 and 2013

Note: 2018 data includes up to week 12
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Epidemiological parameters of cholera outbreaks in most
affected provinces (2006 – 2018)

deaths [1]

% of total
cases

Recurrence
(no. of
outbreaks)

Outbreak
duration [2]
(average in
weeks)

Luanda

32,651 / 464

29

9

8

Benguela

17,335 / 708

15.4

7

14

Huila

9,551 / 302

8.5

7

22.33

Cunene

8,114 / 341

7.2

5

51

Uíge

7,310 / 122

6.5

9

16.25

Malanje

6,978 / 469

6.2

7

4

Kwanza Norte

5,726 / 232

5.1

6

N/A

Namibe

5,164 / 170

4.6

7

4

Kwanza Sul

4,227 / 473

3.8

5

8.5

Lunda Norte

4,016 / 490

3.6

5

6

Bengo

3,283 / 154

2.9

3

N/A

Cabinda

3,132 / 83

2.8

5

13.33

Zaire

2,056 / 105

1.8

5

17

PROVINCE

Cases /

Note: [1] Total cases = 112,545 and total deaths = 4,279, from 2006 to 2018 (up to week 20 of 2018). [2] Average in
9
weeks based on 2010, 2013-2018 data.

Dynamics of recent cholera outbreaks in Angola and corresponding
precipitation levels, 2010 – 2018

Note: Weekly time series
were missing for 2011 and
2012. The 2018 data
includes up to week 12.
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Weekly cholera pattern from 2006 to 2017

Cholera case numbers in Angola tended to increase between October and December, which coincides
with the onset of the rainy season.
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Overview of cholera dynamics in Angola
•

Since the large-scale cholera epidemic in 2006, cholera outbreaks have been reported nearly
every year (with the exception of 2015), albeit at dwindling rates

•

The regularly affected communities were located in Luanda; northern provinces bordering
the DRC, especially Uíge and Zaire; as well as provinces in the southwest, such as Cunene,
Huíla, Benguela and Namibe
– In the north, Uíge was frequently affected (nine outbreaks). Other northern provinces often
affected by cholera outbreaks included Zaire, Cabinda, Lunda Norte, Malanje, and Kwanza
Norte.
– The southwestern provinces of Cunene and Huíla reported 80% of all cases during the 20132014 period (the largest outbreak of 2009-2018).
• Sharp increase in cases attributed to extended drought followed by onset of rainy season
– Luanda accounted for ~30% of all cholera cases and was frequently affected (nine outbreaks)
• The majority of outbreaks in Luanda occurred between 2006 and 2013

•

Cross-border cholera transmission from DRC likely plays a major role in cholera dynamics in
Angola.
– The two most recent epidemic episodes in Angola (2011-2013 and 2016-2018) occurred
following the spread of cholera outbreaks from eastern DRC into the western part of DRC
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Risk factors
•

Limited access to safe drinking water
– 23% of rural populations and 63% of urban population have access to at least basic drinking
water sources (estimates not markedly improved since 2000 - 24% and 67%, respectively)1
• Cunene (2013-2014): drought forced people to resort to drinking unsafe chimpaka water
• Soyo, Zaire (2016-2017): affected communities largely consumed untreated river water
or water cacimbas located in close proximity to latrines
• Cabinda (2016-2017): affected communities obtained drinking water from unprotected
cacimbas, water trucks, and untreated river water
• Uíge (2017-2018): 21% of cases reported using river water, and 63% reported using
untreated water from cacimbas

•

Limited access to basic sanitation and hygiene facilities
– 21% of rural populations and 62% of urban populations have access to at least basic
sanitation1
– Limited access to sanitation facilities was a risk factor during recent cholera outbreaks in
Cunene, Zaire, Cabinda and Uíge
– 73% of rural populations and 50% urban populations have no handwashing facility on
premises1

1 WHO/UNICEF

Joint Monitoring Programme for Water Supply, Sanitation and Hygiene: 2015 Estimates
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Risk factors
•

High-risk practices
– Approximately 56% of rural populations and 3% of urban populations resort to open
defecation in Angola.1
– Approximately one third of the population practices handwashing at critical times

•

Environmental factors: heavy rains, flooding and drought
– Overall cholera case numbers increased between October and December, which corresponds
to early months of the rainy season (starting in September)
– An extended drought that started in late 2011, followed by the onset of the rainy season in
southern Angola triggered a sharp in cholera cases during the 2012-2013 period, mainly
concentrated in Cunene Province.

1 WHO/UNICEF

Joint Monitoring Programme for Water Supply, Sanitation and Hygiene: 2015 Estimates
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Risk factors
•

Cross-border transmission
– Cross-border transmission appears to play a major role in cholera outbreaks in Angola
• porous national borders between Angola and DRC
• poor water and sanitation conditions in cross-border zones
– The two most recent epidemic episodes in Angola occurred following the spread of cholera
outbreaks from the cholera-endemic eastern DRC into the western part of DRC, during the
2011-2013 and 2016-2018 periods
– During 2016-2018 period, cholera outbreaks in Zaire, Cabinda and Uíge were
epidemiologically linked to cholera outbreaks in western DRC
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Cholera hotspot definition

A geographically limited 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 cholera 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
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Cholera hotspot classification
algorithm

Is the area frequently affected ?

%ile: percentile

Yes
Recurrence

HIGH : ≥ 90 %ile

MEDIUM : 40- 90 %ile

Duration

Duration

LOW : < 60 %ile

LOW : < 60 %ile

MEDIUM
to HIGH : ≥ 60 %ile

Incidence

LOW


MEDIUM to HIGH :
≥ 40 %ile

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

LOW :
< 40 %ile


MEDIUM
to HIGH : ≥ 60 %ile

Incidence

Type 1
Highest priority

LOW


MEDIUM to HIGH :
≥ 40 %ile

High outbreak
recurrence and
extended duration.

Type 2
High priority
CFR ?

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

Outbreaks of
moderate
frequency and
extended duration
(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
inhabitants

Type 1

≥ 90

≥8

≥ 60

≥ 11.5

N/A

N/A

Type 2

40 - 90

5-7

≥ 60

≥ 11.5

N/A

N/A

Type 3

≥ 90

≥8

< 60

< 11.5

≥ 40*

≥ 3.02

Type 4

40 - 90

5-7

< 60

< 11.5

≥ 40

≥ 3.02

Type 1: Highest-priority area with cholera outbreaks of high frequency (≥8 outbreaks) and
extended duration (≥11.5 weeks).
Type 2: High-priority area with cholera outbreaks of moderate frequency (between 5 and 7
outbreaks) and extended duration.
Type 3: Medium-priority area with cholera outbreaks of high frequency and short duration (<11.5
weeks).
Type 4: Low-priority area with cholera outbreaks of moderate frequency and short duration.
*Except for Luanda where incidence was not considered for classification, as the population denominator was on average
approximately nine times higher than that in other provinces.
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Cholera hotspot classification results (1/3)
Type 1: Highest-priority
areas with cholera
outbreaks of high
frequency (≥8 outbreaks)
and extended duration
(≥11.5 weeks).
Type 2: High-priority
areas with cholera
outbreaks of moderate
frequency (5-7 outbreaks)
and extended duration.
Type 3: Medium-priority
areas with cholera
outbreaks of high
frequency and short
duration (<11.5 weeks).
Type 4: Low-priority areas
with cholera outbreaks of
moderate frequency and
short duration.
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Cholera hotspot classification results (2/3)
Key findings
 Hotspots were located in Luanda,
northern provinces bordering DRC,
especially Uíge and Zaire, as well as
provinces in the southwest, such as
Cunene, Huíla, Benguela and Namibe
 Eleven hotspots (Types 1-4) represented
90.6% of all cases
 Five provinces affected by outbreaks of
extended duration (Types 1-2) reported
39.4% of all cases
 Uíge Province was affected by nine
outbreaks and outbreaks of extended
duration (Type 1 hotspot)
 Luanda Province reported 29% of all
cases (most outbreaks in Luanda
occurred between 2006 and 2013)
 Uíge, Zaire, and Cabinda reported 99% of
all cases reported from 2015 to 2018
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Cholera hotspot classification results (3/3)

HOTSPOT
TYPE

TYPE 1

TYPE 2

TYPE 3

TYPE 4

% of cases

Recurrence
(no. of outbreaks)

Duration
(no. of weeks)

Attack rate (median
per 10,000 inhab.)

UIGE

6.5

≥8 outbreaks

≥11.5 weeks

N/A

ZAIRE

1.8

BENGUELA

15.4

CUNENE

7.2

5–7 outbreaks

≥11.5 weeks

N/A

HUILA

8.5

LUANDA

29

≥8 outbreaks

<11.5 weeks

≥ 3.02

CABINDA

2.8

LUNDA NORTE

3.6

MALANJE

6.2

5–7 outbreaks

<11.5 weeks

≥ 3.02

KWANZA
NORTE

5.1

NAMIBE

4.6

PROVINCE
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Limitations

•

Province-level times series were only available for the 2010 and 20132018 periods.

•

Epidemiological databases, especially those prior to 2013 appeared
incomplete as the Ministry of Health numbers did not correspond to the
WHO numbers.

•

Municipality-level data was only available for the 2016-2018 period.
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Summary of key findings
 Cholera burden and dynamics
•
•
•
•
•

Often affected areas were located in Luanda, northern provinces bordering DRC, especially
Uíge and Zaire, as well as provinces in the southwest, such as Cunene, Huíla, and Benguela
Luanda Province reported 29% of all cases over the course of nine outbreaks
• most outbreaks in Luanda occurred between 2006 and 2013
Uíge, Zaire, and Cabinda reported 99% of all cases reported from 2015 to 2018
Cholera case numbers increased between October and December, which corresponds to the
early months of the rainy season (starting in September)
Cross-border transmission appears to play a major role in cholera outbreaks in Angola due to
porous national borders between Angola and DRC and poor water and sanitation conditions
in cross-border zones

 Localization of cholera hotspots
– Urban province of Luanda
– Northern provinces, many of which share a border with DRC: Uíge, Zaire, Cabinda,
Lunda Norte, Malanje, and Kwanza Norte
– Southwestern provinces: Cunene, Huíla, Benguela and Namibe
 Five hotspots (Types 1 and 2) accounted for 39.4% of all cases
 Eleven hotspots (Types 1-4) represented 90.6% of all cases
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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 11 identified cholera hotspots (Types 1 to 4).
 Mid- to long-term WASH and social mobilization activities (3-10 years)
should be implemented in five priority provinces regularly affected by
outbreaks of extended duration (Type 1 and Type 2).
 Identification of transmission foci at a finer geographical scale within the
priority provinces is necessary to best target at-risk populations.
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Opportunities
 Integrate epidemiological findings (i.e., cholera hotspots, etc.) into the
cholera elimination plan and derived WASH and social mobilization plans
 Gain national commitment from the WASH and Health sectors to end
cholera in Angola
 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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