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Lakes as Source of
Cholera Outbreaks,
Democratic
Republic of Congo

Didier Bompangue,™{ Patrick Giraudoux,{
Pascal Handschumacher, i Martine Piarroux, 1
Bertrand Sudre, Mosiana Ekwanzala,§
llunga Kebela,” and Renaud Piarmout

We studied the epidemiology of cholera in Katanga
and Eastemn Kasai, in the Democratic Republic of Congo,
by compiling a database including all cases recorded from
2000 through 2005. Results show that lakes were the

sources of outhreaks and demonstrate the inadequacy of
the strateqy used to combat cholera.

he association between Iibwio cholerse and aquatic

environments has long been studied. but emphasis has
been almost exchisively placed on coastal areas such as
the Bay of Bengal, the point of origin of cholera. There,
outbreaks are closely linked to estuanne areas, where en-
vironmental I cholerae strams emerge and then spread m
uman commmmities dunng the monsoon season (1) by at-
and zooplankton (2.3). Some recent studies have mvesti-
gated environmental and climatic factors that may encour-
age the spread of cholera in Afnican countries (4.5); these
studies also focused on coastal areas. Except for 2 case—
control studies performed in Bunmdi and Kenya (6,7),
Little 13 kmown about the epidemiology of cholera m inland
areas of Africa. A recent article, based on the analysis of
632 reports of cholera outbreaks wordwide. has shown that
87.7% of cholera cases occurred i sub-Saharan Affica and
that the highest concentration of outbreaks was m the east-
em provinces of the Democratic Republic of Congo (DRC)
(£). In this country, dozens of emergency programs have
been mplemented by humanitanian orgamizations. nation-
al health services, and mtemational agencies; they have,
however, failed to achieve long-term control of cholers
epidemics. To search for envirommental factors that could
explain the recurrence of cholera outbreaks, we conducted
an epidemiologic study in 2 nland provinces of the DRC
severely hit by cholera.
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The Study

From 2002 through 2005, reports of cholera cases
and deaths from cholera were collected weekly from each
health district of Katanga (497,076 ku’, 9,598,380 mhabit-
ants) and Eastern Kasai (170,103 km?, 6,713,000 inhabit-
ants) with the help of local and national staff of the DRC
Mimistry of Health The defimtion of a case-patient was
“any person 3 years of age or clder in whom severe dely-
dration develops or who dies from acute watery diarrhea™;
the age limit was lowered to 2 years for cases associated
with confirmed cholera outbreaks. as recommended by the
World Health Organization (WHO] (9). Each new outbreak
was confirmed by culture and 1dentification of T cholara
01 from 3 to 10 stool i

For 2000 and 2001, only cummulative data collected
weekly mn each province were available; no detailed data-
base was kept. However, data were completad with nfor-
mation from reports of epidemic investizations and infer-
ventions (103 reports filed from 1999 through 2003} and
the testimonies of medical teams interviewed during field
visits. A geographic information system was established
based on the data collected from the 106 health districts
of the 2 provinces. 5 health distmets were removed from
statistical analysis because =10% of weekly reports were
missing (Figure 1). Using regression techniques {see online
Technical Appendix available from www.cde gowEIDV
content/14/5/798-Techapp. pdf). we statistically examimed
the relagonship between the mumber of cholera cases in
eachbealﬂldﬁhmtmdﬂreﬁ)ﬂuwmghﬁufgemuﬂucmd
ahsumeofuh.esofﬂﬂi}ﬂﬂﬂmhabmm,ofraﬂwym-
tions. of harbars, of major fracks or roads, and of lakes.

A total of 67,738 cases and 3.666 deaths (case-fatality
rate 5.4%) were reported from 2000 through 2005 in Ka-
tanga and Eastern Kasai. which comresponded to 8.4% of
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Figure 1. Katanga and Eastem Kasal. showing distribufion of
chelera aftack rate from 2002 through 2005 and average attack
rate of cholera per 10,000 inhabitants per health district.




-
parent correlat

on vs cholera in Tanganyika

(Chl a)

ion pla

(N) sasedersioy)

m m m m m 2 8 8 ¢ R o
UL & g 90-Z1-£1
o 90-01-$1
o v ., 908051
= - g . 90-90-91

90-40-L1
90-20-91
§0-71-81
$0-01-61
§0-80-0Z
§0-90-12
504022
§0-20°12
$0-71-€2
$0-01-$
$0-90-52
$0-90-9%
$0-40-L2
- $O-20-L2
- 0. YR ,Jeoqe

£0-01-0%
£0-80°15
£0-40-20
£0-50°60
£0-50-40
£0-10-60
Z0-11-%0
206050
20-40-20

Tangaryka! Uvira (site 1)
a

o0 Phytoplankton abundance

* Cholera cases

CHOLTIC project 2011-2015



CHOLTIC =

Objectives:
to investigate the role of great lakes as environmental reservoir _
of CHOLERA in Central Africa and early warning. "

Africa : 82 % of world cases
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