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Abstract

Cholera remains the major public health problem in the world. DRC is frequently affected by
cholera introduction of 7" pandemic in the country in 1974. The 2018 cholera outbreak affected
Kasai Oriental Province more than 14 years after the previous one despite constant poverty and lack
of potable water. Our main objective was to describe this epidemic focusing on Mbuji-Mayi vs. rural
area. We conducted a descriptive study using the line listing data. The case definition used was that of
the ministry of public health. Analyses were performed using Microsoft Excel 2010. Out of 5,869
suspected cholera cases including 277 deaths (CFR: 4.7%), 3,228 including 144 deaths (CFR: 4.5%)
were from Mbuji-Mayi and 2,626 cases including 133 deaths (CFR: 5.1%) from rural area. Mbuji-
Mayi with an Attack Rate of 144 cases per 100,000 inhabitants, were less affected than rural area of
the Province (AR: 137 cases per 100,000 inhabitants). Vibrio cholera group 01 was incriminated.
This outbreak started after 15 years without cholera in city of Mbuji-Mayi but later, also affected
rural area. AR and CFR were higher in rural area.

Keywords: Outbreak, cholera, epidemiology, Mbuji-Mayi.
Introduction

Cholera a very contagious infectious enteric disease caused by a gram-negative curved bacterium
named Vibrio cholera. The disease is endemic in some part of the world and is responsible for many
outbreaks (WHO, 2019). The bacillus was discovered twice firstly by Paccini in 1854 and then by
Koch in 1883 (cholera, wikipédia). Two types of Vibrion cholera, type 0139 and type O1 are now
known to be related to cholera epidemic or disease. The El Tor biotype gives 2 mains circulating
serotypes in our environment: Ogawa and Inaba (WHO, 2014). From the 19th century (1817), the
disease is spread all over the world from its reservoir, in the Ganges delta in India (cholera
Encyclopedia). According to WHO (WHO, 2014; WHO, 2017), the world is currently facing its 7th
pandemic of cholera disease. According to WHO (2019), the annually notified cholera cases
estimation worldwide by WHO is between 1.3 to 4.0 million of which 21,000 to 143,000 deaths. But
public health experts estimated that these WHO data represented approximately 5% to 10% of real
cases and this can widely justify that cholera cases are worldwide underestimated despite the reasons
mentioned above (WHO, 2019; GTFCC, 2017). In Africa, cholera has become endemic in almost all
sub-Saharan countries especially in East Africa (great lakes region) where some environmental
conditions are met to host continuously cholera vibrio circulation (Bompangue, 2009; WHO, 2019;
GTFCC, 2017). Since the introduction of cholera in DRC in 1974, only two cholera outbreaks have
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been reported in the KOR province before the current one on study in 2018. The first reported one
was in 1992 (Bompangue, 2009) but no specific data on the management of this outbreak was
available neither at the level of the Provincial Division of Health (DPS), nor at the level of the WHO
archives a part from knowing that this outbreak started and remained confined in Mwene-Ditu, a city
neighbouring Katanga one of the Province in DRC where cholera is endemic (Bompangue,
2009).However, Mwene-Ditu is no longer part of the actual KOR province following DRC’s
administrative redistribution of provinces effective since 2015 (PDH, 2018). The second cholera
outbreak was the major one the KOR province ever faced and was reported in 2002-2004. It was also
the first one which affected heavily Mbuji-Mayi city and its surrounding localities, with cumulated
suspected cases of 9,767 including 571 deaths, CFR: 5.8 %, and a global attack rate (AR) per 100,000
populations 13.5. This 2002-2004 cholera epidemic had not been the subject of any detailed
descriptive study to show the trend of this cholera epidemic within the time as well as the
identification of risk factors affected population in both Mbuji-Mayi and rural areas of the Province. If
one or more scientific study taking into account all the aspects mentioned above was conducted
during the previous cholera epidemics in this province, especially the major one of 2002-2004, this
would have certainly contributed to a better understanding and better management of future cholera
outbreak in this area. The aims of this study was firstly to contribute to the control of the current 2018
cholera outbreak in the KOR Province by providing regular data so we should take into account
shortcomings in the management of the two previous cholera outbreak in the province and then to
produce evidence base data very useful for the understanding of the dynamics of this outbreak. All of
this could be of major interest in the management of previous cholera epidemics in this province.

Methodology
Study setting

The Kasai Oriental (KOR) province is one of the 26 Provinces of the Democratic Republic of
Congo (DRC). It has a population estimated at 5,030,071 inhabitants for an area of 9,699 Km2, a
density of 504 inhabitants / Km?. The main city of the province is Mbuji-Mayi [PDH] with 62% of the
population living in 10 health’s Zone (HZ) and the remaining population are in 9 HZ located in the
rural area. Its rainfall pattern includes a 9-month rain season (September to May) and a 3-month dry
season (June to August). The average annual temperature varies from 25 °C in the North to 22.5 °C in
the South of the Province. The annual variations are important (1.5 to 2 °C) of difference according to
the seasons. On the other hand, diurnal and nocturnal temperature differences are important. It is
bounded on the north by the provinces of Kasai Central and Sankuru, on the east and south by the
province of Lomami and on the west by the province of Kasai Central (Figure 1).
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Figure 1. Map of KOR in DRC after 2015 effective administrative distribution
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Study design

It was a cross sectional descriptive study with the analysis of primary and secondary data. Most of
this data was collected during our stay as expert epidemiologist deployed to provide support to the
PDH, which was facing one of the most serious cholera outbreaks in the province and lasted from
W7-W52 of 2018.All reported cases cholera of death during this period registered in one of the 10 HZ
was registered in the line listing and send daily to the PDH.

Study population and sampling
The figure 2 above explained how we obtained the study population and non-inclusion criteria.
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Figure 2. Process of managing cholera data from the line-listing of the PDH, KOR province, W7-W52, 2018
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Key definition of few variables and indicators
Cholera outbreak

In KOR province, were cholera is not endemic, one confirmed case or more notified by on HZ
means de outbreak and should be declare by local authority.

Cholera suspected case

It is defined as any person aged one year or more, usually residing in one of the 19 ZS of KOR
province and having presented, since W7 of 2018 till the moment of investigation a sudden
appearance acute diarrhea with at least three liquid stools in 24 hours, with or without vomiting, with
or without dehydration, or any "death from acute watery diarrhea in the same age group (MoH, 2012,
MSF, 2018).
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Confirmed cholera case

It is defined as a suspect case or death of cholera residing in one of the 19 ZS of KOR province,
with laboratory confirmation of isolation of Vibrio cholera O1 or 0139 in the National Institute of
Biomedical Research of Kinshasa (NIBR)

Cholera death

Any death registered among cholera cases in treatment unit/center or any community death
following watery diarrhea based on the results of the investigation during the investigation period.
Age

Numerical variable that was transformed in categorical variables with 5 modalities (< lyear/1-
4years/5-9years/10-14 years/>15years).

Epidemiological Week (Epi-Week)

According to Epidemiological calendar of DRC, one Epi-week starts from Monday till Sunday,
means 7 days and one years is 52Epi-weeks.
Urban area

It is one of the 10 HZ located in the urban perimeter in the city of Mbuji-Mayi and where suspected
cholera case was notified.

Rural area

One of the 9HZ of the KOR province located out of Mbuji-Mayi and where suspected cholera case
was notified.

Case Fatality Rate (CFR%)

Number of deaths attributable to cholera recorded in one or more of the 19 health zone during the
period of the epidemic x100 / Number of cases notified of death of cholera in the same Health Zone in
the same period (WHO, Case management).

Attack rate (AR) per 100,000 inhabitants

Number of new suspected cases or death of cholera notified by one or more of the 19 of the health
zones during a given period x 100,000 / Population at risk in the same 19 HZ during the same period.

Positive VC O1

Isolation in the laboratory by culture technique of Vibrio cholera O1 in the stool sample of
suspected cholera case.

Negative
Stool sample from suspected cholera case without any V. cholera isolation by culture technique.
Data management and analysis

During this study, we had two main source data: The line listing of cases and deaths of cholera
during the epidemic period available at the PDH level (Excel2007 format) and the data base of the
stool sample collected from the cholera suspected cases on patients from KOR province and shipped
to the National laboratory (INRB). The only laboratory data available were from W7-W41, also in
Excel 2007 format. Basic analysis of personal characteristics such as: sex, age, categorical, Area of
residence (Mbuji-Mayi city/Elsewhere in rural area), health zone of residence, laboratories
characteristics. To conduct appropriate statistical descriptive analysis and generate number and
percentage, we exported the line listing in Epi-Info 7 software. Laboratory data analyses were perform
using Excel 2007 to generate tables and graphs. Primary of our study outcomes included AR and case
fatality rate (CFR). We also describe cholera outbreak in terms time, place and of person using graph
or/and tables.
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Ethical consideration

Non-Applicable as it was a part of response activities and the data used was what in the line listing.

Results. Weekly evolution of the outbreak and some highlights of response. All the 19 health Zone
(10 in Mbuji-Mayi city and 9 in Rural area) were affected by this 2018 cholera outbreak resulting in
notification of a total of 5,854 cases included 277 deaths (CFR: 4.7%) from W7-W58. Figure 3 shows
in epidemiological curve weekly evolution of cases and CFR and also some highlights of the
conseguence response.

L Early widraw 1rst financial Additional CFE OCV 1rst round

INgt'f'C?mn ?_nd Respose of response Rﬁgﬂo&mg?{sof support by support to vaccination CFR

ab confirmation team P CFE to NGOs WHO/MoH campaign .
4
- 280
400 [ 548
- 250
350 -4
r 220
F 210
300 r %88
= - 180
= g
Z L 150
200 180
F 12,0
F 110
150 10,0
- 9,0%
r 8,0‘0%7
100 b
/\ L2
50 4%
r 2,08A)
o = 38

5222000328582 083885838338833885833559349859288¢8

$323233222323333233323333333333333333333333333:33

m=m Total Cases ==CFR
Epidemiological Week, 2018

Figure 3. Weekly reported suspected cholera cases and CFR (%) in kasal oriental province, DRC, from W7 to
W52, 2018

Week?7

The index case was notified on February 12, 2018 in the Diulu HZ (Mbuji-Mayi City). A woman
aged 35 years, after attending a funeral in the neighboring Lomami province. The case was
investigated and stools were collected in the Cary Blair medium and sent to the National Institute of
Biomedical Research (NIBR) of Kinshasa. The outbreak was confirmed in the same week following
V. cholerae O1 isolation from stool samples. This outbreak started with a very high CFR (27%).

Week9

Effective response started with the arrival of experts and partners coming from the national and
international level in support to the PDH of KOR.

Week14

While observing the reduction of cases and CFR, partners started hastily withdraw thinking that the
outbreak is over.

Week18

One month after expert’s withdrawal, another wave of cholera case resumed with a CFR that starts
rising which forced the partners to return to the field.

Week20 / Week21

Experts began redeployment; the Provincial Crisis Committee (PCC) was reactivated under the
direct authority of the Governor of the province; an outbreak response plan was developed and
validated for funding and operationalization of a coordinated local response; first funding and the
creation of technical commissions (Coordination, Surveillance, Case management, Wash, Risk
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Communication and Logistics) under the technical coordination of the head of division of Health
KOR province, Institution of weekly coordination and technical meeting. Reception of more Wash
kits (Chlorine, aquatabs, hand washing Kits, soap ...) and cholera drugs such as Ringer lactate, Oral
Rehydration Solution (ORS), Antibiotics (Doxycycline and Azithromycin).

While their new organization was put in place, the outbreak continues to increase in the city of
MbujiMayi registering 219 cases in W24 with a CFR 17%. It is precisely from this Week 24 that the
outbreak started spraying in the rural area of the KOR province and reached h its peak at Week30 and
will not fall until the end of 2018 (Figure 4).

Week28

As a major cholera hotspot amongst in DRC, in 2018, KOR province benefited of the first funding
of the Contingency Fund for Emergencies (CFE). This found was allocated to NGOs mainly involved
in the Wash and Cases management but the outbreak was still very active.

Week40

Second CFE funding benefited to WHO when the epidemic curve started decreasing, focused on
the coordination, the strengthening surveillance, the cases management in the Cholera treatment
center (CTC), Cholera treatment unit (CTU) and the Wash This epidemic curve declined till Week52.

Week52

Launch of the first round of the OC V vaccination campaign: On an expected target of 866,463
people selected from the 8 targeted HZ of the 19, 831,169 received the first dose, i.e. 98%.
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Figure 4. Weekly evolution of cholera outbreak showing in the first stage, outbreak only in mbuji-mayi city and
then also in the rural areas of kasai oriental province, DRC, from W7 To W52 of 2018

Distribution of cholera cases and deaths by age and sex

Out of a total of 5854 cases, 3000 were male, a sex ratio Male /Female of 1.0.;

In Mbuji-Mayi, large number of cases affected was aged >15 years both in women (74%) and in
men (66%) while in Rural area, the same trend was observed with 80% of female cases aged >15years
and 75% of male cases aged >15years (figure 5a).

Of a total of 277 recorded deaths, 151 were male, a sex ratio of 1.2 to 1.2. Women aged >15years
accounted for 82% of deaths in Mbuji-Mayi compared to 88% in rural areas. While among men of the
same age group, 83% were registered on both sides (Figure 5b).
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Figure 5a. Total cases of cholera in mbuji-mayi and in rural area according to age and sex, KOR, DRC, 2018
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Figure 5b. Total deaths of cholera in mbuji-mayi and in rural area according to age and sex, KOR, DRC, 2018
Distribution of cholera cases and deaths by place

A total of 5854 suspected cases registered in one of the 19 HZ of the KOR province in 2018. 15
had uncertain. In MbujiMayi city, all 10 HZ were affected with a total of 3228 (55.1%) cases, while
those from the 9 HZ of the rural area were 2626(44.9%). Figure 6 showed the cases and deaths
distribution in each area and HZ.
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Figure 6. Cases and death distribution of cholera in the health zone of mbuji-mayi and rural area, KOR
province, DRC, 2018
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Laboratory data

Data available were during the period W7-W41 of 2018 when the line listing included a total of
5064 suspected cases including 255 deaths (CFR: 5.0%).

Out of 5064 suspected cases, 101(2%) samples reach national Lab and were analyzed table 2
shows the results.

Table 2. Results of laboratory cultures on the stool samples in NIBR, DRC, 2018

Area of notification | Mbuji-Mayi | Rural area | KOR Province
Culture result n % n % n %

VC 01 Positive 24 | 35,3 14 1424 |38 37,6
Negative 44 | 64,7 19 | 57,6 |63 62,4
Total 68 |100,0 |33 |100,0 101 |100,0

Out of 101 cultures performed, 68(67.3%) were collected in Mbuji-Mayi.

The positive rate in the whole province was 37.3 % (38/101).

14 stool samples over 33 (42.4%) from Rural area were positive as well as 35.3% (24/68) of the
stool samples from Mbuji-Mayi. See weekly distribution of stool samples collection and laboratory
results during de cholera outbreak in figure 7.
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Figure 7. Weekly evolution of sample stool collection and analysis, from KOR Province, W7-W41, 2018

We noticed that at the beginning of the outbreak, all stool samples were positive.

Most of the samples arrived to the national laboratory within 3 days. But more than 50% of stools
samples reached INRB laboratory within 5days but in some cases samples reached INRB within 24
days.

After 6weeks of consecutive results (W11-W17) with 32 stool samples tested negative, we had
another positive case at W18.

The average number of stool samples analyzed per week was 2.5 (101/41) with extremes of 0 to 13
samples.

We noticed irregular transfer of stool samples in the laboratory during the period (No stool sample
analyzed on W15, W21-W23, W27-W29, W35-W39).

Discussions
Limitations of the study

Using a line listing for analyzing, it was data secondary data with too many missing in some
variables especially for some with did not have daily or direct impact on the management of the
cholera response. Indeed, the information with the greatest completeness in the linear list was that
collected during the first moments of the investigation at the level of the health zones or the care
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centers even as here we noted for certain variables a lot of information missing. On the other hand,
information that should be supplemented secondarily in the lists such as patient management and
follow-up data as well as laboratory data was virtually empty with completion rates of only about
20% for some variables. As a result, we were unable to exploit and analyze some important epidemic
variables such as occupation, level of study, and virtually all clinical data except for the laboratory
data that we were able to solicit and obtain at the level of the epidemic. national laboratory. This was
not possible for case management and patient follow-up data because case management in this
epidemic was managed by partner structures in the Ministry of Health but this area was mainly
managed by International partners and NGOs working mainly in emergencies and therefore having
left the premises just after their activities. In addition, descriptive data on activities such as Wash,
communication and case management were not the subject of our study.

The descriptive analysis of the cholera epidemic in the KOR province in 2018, in connection with
some major actions observed during the response allowed us to make the following point.

Regarding the weekly evolution of the epidemic. We have a total of 5869 suspected cases including
277 deaths (CFR: 4.7%). In all 10 HZs in Mbuji-Mayi City, the CFR was slightly lower (4.5%) than
in all 9HZ in the rural part of the province (5.0%). In all cases, these CFR rates remained very high, in
comparison with the 1% limit for well-managed epidemics (WHO, Cases Management) and then
comparing these data with the African average, which is about 2% (Mengel et al., 2014) or even those
obtained by Elimian et al. (2019) in Nigeria as well as in Ghana (Lwanga et al., 2017.) When
analyzing the situation by locality, the CFR in the rural part of the province is higher than the norms
of epidemic management. of MSF rural areas (less than 5%) It should be noted that this high CFR in
the city of Mbuji-Mayi was predictable due to certain contributing factors such as overpopulation,
promiscuity and poverty in an environment very sensitive to erosions. therefore very favorable to
permanent floods (MSF, 2017, Shomba and Olela, 2015), but it should be remembered that this CFR
could be overestimated for two possible reasons: by using a definition of cholera cases based
essentially on diarrhea many deaths could be wrongly attributed to cholera (WHO, Casa management)
JAlso in a context of poverty where burials of cholera deaths were made free by the teams of the
response some families could notify false cases of death.

The cholera AR in the province was 117 cases per 100,000 inhabitants, a value not far removed
from that found in Nigeria and Ghana (Elimian et al., 2019, Lwanga et al., 2017). It was lower in the
city of Mbuji-Mayi (103 cases per 100,000) with a variation between the different urban health areas
between 31cas per 100,000 and 219 cases per 100,000. It remained higher in the two Urban Health
Zones where the W7 outbreak began. On the other hand, this AR was even higher in the rural part of
the province (137 cases per 100,000) with variations between health zones of 17 cases per 100,000 to
377 cases per 100,000). Overall, the ARs registered in the different HZs of the city of KOR remained
weak compared to ARs in the different states affected by the 2014 cholera outbreak in Nigeria ranged
between 0.40 cases per 100,000 and 175 cases for 100,000. These high ARs are usually found in
overcrowded areas or refugee camps (MSF, 2017).

The observation of disaggregated epidemic curves in Mbuji-Mayi and in rural areas allows us to
observe a multiplicity of peaks. This shows the diversity of sources of contamination (Oyugi et al.,
2017).

Sex and age

In our study, persons aged >15years were most affected both in man and women. The same trend
was observed in MbujiMayi and in rural area.

This is explained by the fact that there are permanent round-trip populations between the city of
Mbuji-Mayi (where the main activities are work in diamond mines and small businesses with a very
high unemployment rate) and Rural areas whose main activities are mining, farming, farming and
fishing. (Shomna and Olela, 2015). This trend is confirmed by numerous studies in the DRC, notably
that of Otshudiema et al., 2009. But this characteristic is not observed in other epidemics like that of
Uganda in 2015, where it is the children 5-9 years who were most affected (Bwire et al, 2017).

The trend of deaths during this epidemic followed that of cases with of a total of 277 recorded
deaths, 151 were male, a sex ratio of 1.2 to 1.2. Women aged >15years accounted for 82% of deaths

10
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in Mbuji-Mayi compared to 88% in rural areas. While among men of the same age group, 83% were
registered on both sides

Laboratory data (data from W7-W41)

The analysis of laboratory results correlated with the epidemic curve shows that the epidemic was
confirmed by the national reference laboratory the same week as the index case notification. This
shows the existence of an efficient network of sample transmission and feedback with the KOR DPS.
On the contrary, we would have expected the distance between Kinshasa and Mbuji-Mayi. In some
cases, studies report 18-day delays between the notification of the index case and confirmation of the
epidemic. (Oyango et al., 2010). On the contrary, out of a total of 5064 suspected cases notified to the
W41, 101 (2%) analyzed at the National Laboratory which is very weak. Is this the number of
samples actually collected and transferred? Is it just the number of samples received in the lab? Is the
number of samples analyzed after exclusion of the wrong samples? We did not have any answers.
Still, WHO recommends that once a cholera outbreak is confirmed, it is no longer necessary to have
biological confirmation of all cases, but to collect only a small proportion of stool samples to verify if
it is the same strain that persists along the epidemic and monitor the emergence of resistance (WHO,
2016). But what is the appropriate proportion of stool to be collected during a cholera outbreak? The
proportion of stools samples analyzed in the laboratory during a cholera outbreak in Nigeria was 12%
(Elimian, 2019) which was considered very weak by the author.

WHO (2016) states that 20 stool samples are needed to confirm the end of an outbreak? But he
does not say on what period these samples should be taken. We observed that between W11 and W17,
during which the response teams had stopped their activities in the cholera response, 32 stool
specimens taken over a period of 7 weeks had been tested with all negative results, well beyond of the
20 mentioned by WHO. On this point one could say that the increasing number of cases observing in
Week that followed was a new epidemic. Entire periods and sometimes even more than one month
remained without receiving samples at the reference laboratory. This poses a problem in the ongoing
biological monitoring of the epidemic.

Conclusion

The present descriptive study revealed that the 2018 cholera epidemic was the largest recorded in
the KOR province after 15 years with no reported cases of cholera. We were able to understand that
this epidemic, which was confirmed very quickly (strain V. cholerae 01), started in the city of Mbuiji-
Mayi with a high CFR at W7 and persisted for 17 weeks before starting as early as W24 to expand in
rural areas of the province. The epidemic then persisted in both parts of the province before falling
back towards the end of 2018. It was characterized by a very high CFR especially in rural areas.

o -

Figure 8. People looking for water to drink in mbuji-mayi City, KOR Province, DRC, September 2018
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