In-depth cholera epidemiological study for South Sudan
Epidemiological study of cholera hotspots and epidemiological basins in East and
Southern Africa

Presentation for the Cholera Task Force by
Prospective Cooperation
May, 2018

Prospective Cooperation Cholera Team

Cholera specialist
Project coordination

Bio-statistic specialist

Senior infectious
Infectious disease
disease specialist & specialist & epidemiologist
microbiologist

Epidemiologist &
biologist

Senior epidemiologist

Field epidemiologist &
WaSH engineer
2

Background
Cholera burden
• Cholera epidemics remain a public health concern in East and South 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 (2/2)
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 subnational plans
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Well-targeted capacity development
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At-scale social and behaviour 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 July
2018

•

Zambesi Basin:
Study results by
July 2018
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Study objective – South Sudan

• Better understand the local dynamics of cholera at a national and
sub-regional level
– Apply an approach combining field research, epidemiology and
biomolecular 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 South Sudan and
neighboring countries
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Methods (1/2)
• Cholera case definition (MoH)
– a patient aged five years or more who develops severe dehydration or
dies from acute watery diarrhea (AWD) in an area where cholera is not
known to be present ; or
– a patient aged two years or more that develops AWD, with or without
vomiting, in an area where cholera has been confirmed
– A case of cholera is confirmed when Vibrio cholerae is isolated from
any patient with diarrhea.

• Cholera cases and deaths (WHO)
– Total number of cases per county for 2006 and 2007
– Weekly time series of cholera cases and deaths per county between
week 17 of 2014 and week 38 of 2017

• GIS background layers (UNOCHA)
• Population data from 2008 census with a population growth factor
of 1.03 each year (UNOCHA)
• Rainfall data estimated from daily TRMM Multi-Satellite
Precipitation Analysis remote sensing products

7

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.
– 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 and duration of cholera outbreaks
– Interpretation of the results according to local contexts (literature and national
expertise)
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Dynamic of recent cholera outbreaks
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Dynamic of recent cholera outbreaks
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Overview of cholera outbreaks between 2006 and 2017
• Suspected cholera cases first detected close to the Ugandan border
(Yei in 2006 and Magwi in 2008) and in Juba (2014, 2015 and 2016)
• The state of Eastern Equatoria and Juba City play a role in
amplification and diffusion of cholera outbreaks
• Patterns changed over time with outbreak onset during the dry
season (January-February) (2006, 2008) and during the rainy season
(April-June) (2014-2017)
• Outbreaks reported around Juba, along the border with Uganda and
Kenya and along the Nile River.
– The states of Central Equatoria, Eastern Equatoria, Jongleï and
Unity represented 78% of the total number of cases.
• A high CFR was registered mainly in the Sudd where access is limited
due to the conflict or difficult geographical terrain
• The country is affected by sub-regional outbreaks implicating border
countries such as Uganda, Kenya, Ethiopia and Sudan.
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Risk factors
• Conflict and population displacement
– 1970s and 1980s: refugee displacement from Uganda and Ethiopia
following political turmoil and famine
– 2005-2013: returnees from Kenyan, DRC and Ugandan refugee camps
– Since the onset of the civil war in Dec. 2013:
• massive population movement in and out of crowded IDP and refugee
camps (> 2M IDPs);
• Security concerns hindering timely and comprehensive response

• Structural factors
– Restricted access to safe drinking water and adequate sanitation facilities
• Straying away from Home
• Damaging of facilities
• Increase cost of fuel
– Restricted access to Health services
• Poor road network and insecurity (hard to reach)
• Population displacement in the Sudd
• Cattle camps
– Protracted crisis coupled with drought led to food shortages and famine in
some areas
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Risk factors
• Environmental factors
– The Sudd, one of the world’s largest swamps stretch from Bor to Malakal
• Thousands of IDPs settled on floating vegetation islands in
overcrowded conditions
• Use the swampy water for drinking, cooking, bathing and defecating
• Low water table prevents from building pit latrines

• High-risk practices
– 61% of the population practice open defecation and are less likely to
wash hand with soap after defecation
– Case control studies in Juba 2007-2014: using a water source close to the
place of residence, eating outside of the home, and traveling or living in
Juba for less than one year
– Case investigations in 2006 – 2017: cholera transmission during funeral
rituals, around affected households and in a facility that receives cholera
cases
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High risk population
• IDPs as well as military or armed groups in various counties
– 2014: cholera incidence higher among IDPs compared with non-IDPs
outside of Juba (Wau Shilluk)

•

Displaced and host communities living on islands of the Sudd
Swamp during 2016-2017

• Nomadic pastoralist communities especially in cattle camps during
2016-2017
• Goldming site in Budi and Kapoeta states
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Hotspot classification (1/2)
T1: Highest-priority area
with high frequency
(>90th percentile) and
extended duration (≥40th
percentile) of cholera
outbreaks;
T2: High-priority area
with moderate frequency
(between 60th and 90th
percentile) and extended
duration of cholera
outbreaks;
T3: Medium-priority area
with high frequency and
short duration of cholera
outbreaks (<40th
percentile;
T4: Low-priority area with
moderate frequency and
short duration of cholera
outbreaks.

Cholera hotspot classification chart, South Sudan. Periods 2006-2007 and 2014-2017

Hotspot classification (2/2)

Cholera hotspot map of South Sudan for the periods 2006-2007 and 2014-2017
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Recommendations
 The priority strategic actions should include early detection, communitybased surveillance, cross-border activities, and preparedness plans and
actions in 17 identified cholera hotspots (Type 1 to 4)
 Mid-term WASH and social mobilization activities (1-3 years) should be
implemented in priority counties regularly affected with significant outbreak
duration: Type 1 and Type 2
 The priority hotspots (Type 1 and Type 2) comprise 12 counties with both
urban and rural features which account for two-thirds of the disease burden.
Those cholera foci host approximately 2,280,000 people (18% of the total
estimated population)
 An identification of transmission foci at a finer geographical scale (e.g., city
section, boma, village) within the priority counties is necessary to better
target the at-risk population.

18

Limitations
 Significant inaccuracy of the population denominator with at least 15% of the
population being IDPs
 The limited number of time series (five epidemic episode) influenced the calculation
of the median of recurrence and incidence

 The classification framework used in West Africa has been adapted the limited data
available
– The median incidence was not considered to characterize Type 3 and Type 4
hotspot
– The threshold for high recurrence was increased (from 80th to 90th percentile) to
enhance discrimination between spatial units
 Overall, portable approach applicable beyond West Africa into the challenging
context of South Sudan
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Opportunities
 Identify cholera hotspots and engage in a targeted approach (Cf.
Ending Cholera Roadmap)
 Mainstream epidemiological findings into national policies and gain
national commitment from the WaSH and Health sectors
 Provide decision makers with evidence-based information to
implement efficient prevention and control activities
 Mobilize resources for long-term (WASH and health) investments in
hotspots as part of the cholera prevention program
• Role of Country office and partners, Regional Office, GTFCC
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To contact us
UNICEF Eastern and Southern Africa Regional
Office

Prospective Cooperation (consultancy firm)

Georges Tabbal – WASH specialist (Emergencies) Jessica Dunoyer - Project coordination
E-mail : gtabbal@unicef.org
Skype pseudo: gtabbal-unicef

Ida Marie Ameda – Health specialist
(Emergencies)
Email: iameda@unicef.org
Skype pseudo: ida.ameda

E-mail : jessicadunoyer@hotmail.com
Skype pseudo: jessdunoyer
Field mission: South Sudan & Zambia
Sandy Moore - Biologist & Epidemiologist
Email: sandy.moore17@gmail.com
Skype pseudo: sandita319
Field mission: Kenya, Somalia (remote),
Angola & Malawi
Christophe Valingot - Field epidemiologist &
WASH engineer
Email: christophe.valingot@outlook.com
Skype pseudo: christophe_anjouan
Field mission: Zimbabwe & Mozambique
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