Insights on cholera and control
from Uvira, South Kivu, DRC

Update on Study Progress and Activities
23 May 2024
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Figurs 1.
Map of the area invelved by cholera during 1878.

Ann. Soc. belge Méd. trop.
1979, 59, 391-400

CHOLERA IN EASTERN ZAIRE, 1978
by

C. SCHYNS1, A. FOSSA2, MUTOMBO-NFENDA3, KABUYAHIYAS, P, HENNARTS,
P. PIOTT & A. COLAERT!

Summary — The Eastern Zaire cholera epidemic in 1978 originated in Tanzania. It was -
limited to the Lake areas and water played a major role in transmission of infection
Prophylactic and therapeutic measures are discussed. Vibrio cholerae el Tor was isolatec
from patients and healthy carriers. Antimicrobial susceptibility was determined. -

KE_YWéhbS: Cholera; Zaire.
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Figure 2.

Morbidity (3.295 cases) and mortality {258 cases) as recorded weekly in treatment-centers
in the Uvira, Ruzizi and Ubembe area, between 25 May 1978 and 5 January 1979.
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Study objectives
1.

the impact of mass vaccination on lab-confirmed cholera
incidence and mortality.

To conduct serial cross-sectional serosurveys after vaccination f

To enhance the cholera surveillance system in Uvira to estimate ‘gg
oo
[T

to estimate the seroincidence of V. cholerae infection in Uvira
and contextualize the primary results based on clinical cholera
cases.

To use phenotypic and molecular methods to describe the
changes in the V. cholerae population after vaccination in both \
human and environmental samples in Uvira.

To estimate household transmission of V. cholerae and identify A
environmental and WASH-related risk factors for transmission ﬁ
& symptomatic cholera.
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Recruitment of suspected cases

* Enrolment and testing of all acute
watery diarrhea cases in the two
public cholera treatment centers
Uvira

* All eligible suspected cases recruited
into case control study

 Stool sample and rectal swabs
collected from all* |

*Discussed transition away from rectal swab at last steering committ
meeting and are currently testing differences between enriched rectal
enriched stool and direct stool ’



Testing of suspected cases

 Stool and rectal swab taken from each
* RDT from rectal swab*

» 2 x wet filter paper (backup)

* 1 x stool spot on dry filter paper (gPCR)

e Culture from both swab and stool

OXIDASE -|
I
=
L 4
Glycerol =
stock

*Discussed transition away from rectal swab at last steering committee meeting and are
currently testing differences between enriched rectal swabs, enriched stool and direct stool



Development, validation, & roll-out of gPCR

* Collaborating with Institute Pasteur, CDC National Listeria, Yersinia, Vibrio and Enterobacterales
Reference Lab and MSF.

* Analytical specificity & sensitivity being finalised on DNA libraries from the CDC and Institut Pasteur
* Limit of detection: 7.3 gene copies per reaction

* Clinical/diagnostic sensitivity & specificity is being finalised having collaborated with Institut
Pasteur on recently extracted clinical samples from the summer 2023 outbreak i.e. minimizing
impact of delay in sample collection-extraction-molecular testing.

* Several months of remote training of INRB partners for quality assurance of gPCR before rolling
out systematic testing.

e T I N

O1l-rfb  -O1 serogroup Toxigenic V. cholerae Non-01 V. cholerae including -0139
strains
CtxA Toxigenic gene Toxigenic V. cholerae Non-toxigenic V. cholerae

Some toxigenic enteropathogens
including ETEC
toxR V. cholerae species All V. cholerae Non-cholerae species of vibrios and
specific non-vibrios



Measuring direct effectiveness of one dose of
Euvichol+: a matched case-control study

A Study period 1 B study period 2 .
Incidence ,/_\\ ‘_7___,_”1’."_"/7_/“ _\'\ _,_*_"ﬁ_j
Casegroup  Controlgroup Unadjusted vaccine Adjusted vaccine 40 j Nt = r“’/-’_ T
effectiveness (95% Cl) effectiveness (95% Cl) 30 // : i /g" g
20 e d = i
12-36 months after vaccination 10 r f \, f ’
J / J
Overall 573(419) 1998 (763) 47-8% (34-6 t0 58-4) 48-2% (34-8t0 58-8) o S ( 5
1-4 years old 96 (61) 263 (129) 52-4% (22-5 to 70-8) 49-8% (15-6 t0 70-2) x‘) o y. /
| Qg A
25 years old 463(332)  1534(584)  467% (31-8t058-4) 47-8% (32-8t059.5) ;9 4 R
! 4 f
12-17 months after vaccination (study period 1) R N [ w
/o cu -
Overall 219 (170) 704 (300) 54-4% (34-4 to 68-3) 52:7% (31-4 to 67-4) il I e
= N
1-4 years old 34(23) 83 (44) 68-3% (19-6 to 87-5) 73-5% (28-9 to 90-1) \( p———— £
25 years old 179 (141) 568 (243) 50-9% (28-0 to 66-6) 46-9% (21:0to 64-3) .
24-36 months after vaccination (study period 2) 009 2. gy ——
Overall 354(249) 1294 (463)  432%(240t0576)  447% (24-8t059-4) 4 55 mar ek e,
1-4 years old 62 (38) 180 (85) 42.8% (-2-2to0 68-0) 32-9% (-30-7 to 65.5) & 1507 =i
=5 years old 284 (191) 966 (341) 43-4% (217 10 59-0) 47-5% (26-1to 62-6) 3
£ 1004
Data are n (effective n) unless otherwise specified. Effective n is the sample size that effectively contributes to E;
estimates of effectiveness in the conditional logistic regression models. Those participants in matched case-control ‘% o
sets where all people have the same vaccination status do not contribute to the estimates, nor do those who either do s
not know their vaccination status or the number of doses they received. For adjusted vaccine effectiveness, in study
period 1 and in analyses combining data from both study periods, we only adjusted for age as a continuous variable. e e S
LS P L L P TSP PSP \’@4\, &
B e N N N AU LY
Table 3: Effectiveness of a single dose of oral cholera vaccine by age and time since vaccination & 0 6}# & ¥ A

Malembaka et al, 2024 10



Initial model fits to understand impact of
2020 vaccination campaign

Days of Rainfall > 5mm, 3-week lag
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Weekly admissions

Deaths

Mortality surveillance

Culture andior PCR . Missing

100 5

Megatve . Positiva

RDT positive
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Time

Jul '2023
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Jan 2024

Apr ‘2024
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Lessons learned about mortality

Table 1. Characteristics of Patients With Suspected Cholera who Died and Survived in the Cholera Treatment Facilities, Uvira, September 2021 to

September 2023
. O | d M M M e Overall, Suspected Cholera Deaths,  Suspected Cholera Cases (Survivors) Suspected Case Fatality
e r I n IVI u a S a r m O re I e y Characteristic N=2208 MN=18 N=2191 FPValue Ratio
Age ly), median {IQR} 17.0(7.0, 34.0 40.0 (21.0, 67.8) 17.0 (7.0, 34.0) <.001 0.81%
[ [ Age group ly) <.001
to die of cholera in CTC g ot 7.0 o - 2o
514 608 (27 5%) 115.6%) 607 (27.7%) 0.16%
15-59 1024 [46.4 %) 8 (44.4%) 1016 (46.4%) 0,
=60y 193 (B.7%) 8 (44.4%) 185 (B.4%)
* Many dying long after admission
y y g g Duration of hospitalization, d <001
<1 130 (6.0%:) 7 (38.9%) 123 (5.7%) 5.38%
o 1 542 (24.8%) 8133.3%) 536 (24.7%) 1.11%
[ ) C F R a m O n t h O S e ta kl n >2 1512 (69.2%) 5 (27.8%) 1507 (69.6%) 0.33%
g g Missing 25 25
Comeorbidities® 490

antibiotics before admission wemm 7w e o

Missing 633 10 623
appears lower than others
No 1163 (52.6%) 12 (66.7 %) 1151 (52.5%) 1.03%
Yes 1046 (47.4%) 6 (33.3%) 1040 {47.5%) 0.57%
. V : M M APW-enriched RDT 081
a C C I n e e e C I Ve n e S S a ga I n S MNegative 807 (38.1%) 3(17.6%) BO4 (38.2%) 0.37%
Positive 1312 (61.9%) 14 (B2.4%) 1298 (61.8%) 1.07%
0 0 Missing a0 1 89
d e a t h 8 5 5 /0 ( 9 5 /o C I 49 O_ Culture/PCR-confirmed chalera 818
° ° Negative 751 (34.5%) 6 (35.3%) 703 (34.5%) 0.80%
Positive 1428 (65.5%) 11 (64.7%) 1417 (656.5%) 0.77%
0 Missing 30 1 29
° 0 Vaccination status >.999°
Mot vaccinated 1688 (B1.0%) 11 (84.6%) 1677 (80.9%) 0.65%
At least 1 dose 397 (19.0%) 2 (15.4%) 395 (19.1%) 0.50%
Missing 124 5 129

Bugeme P et al, 2024
13
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Household sub-studies

=case ID

CASE
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Likg e A e M e
(ﬂ\!\ Three nested sub-studies

CACO 1 (RDT+ cases): HH & environmental exposures associated with
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L
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M
I attended diarrhea
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Coverage over time since vaccination

Round | Months after Sample Coverage, at | Coverage,
2nd dose Sjze least one at least two
campaign** dose doses
(95% CI) (95% CI)
Survey 1 11 2292 55% (51-60) | 23% (20-27)
Survey 2 19 3583 47% (44-50) | 20% (18-23)
Survey 3 32 2864 39% (36-43) 10% (8-12)
Survey 4 41 2257 37% (33-41) 11% (9-14)

Koyuncu A, Bugeme P et al, 2024

At least 1-dose coverage

0.25

0.00

1
20 40 60
Months post-vaccination
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Serologic surveys to measure infection
incidence

Round Months after Persons Under 5 year
2nd dose enrolled olds enrolled
campaign

Survey 1 11.0-11.7

Survey 2 19.5-20.6 2,376 197

Survey 3 32.5-33.2 2,208 254

19



Seroincidence R1

* Unadjusted 200-day
seroincidence of ~20% (very
preliminary) based on model fit
to data from severe cases in
Bangladesh

* Concerns about generalizability
of post-infection anti-body
kinetics between Bangladesh
and Uvira

Net MFI

Cholera toxin B (CtxB)
0.8

0.6
0.4

0.0

Inaba-OSP
2 0.75
% 0.50
©T 025
0.00

Ogawa-OSP
0.6

0.4
0.2

0.0

log10("Net MFI")

Study Bangladesh, Jones et al 2022 This study



Longitudinal serologic follow-up

* No data on post-infection kinetics of anti-VC antibodies in
African populations available

* 100 cases in each age group (<5, 5-15, 15+) with 7 follow-up visits

* Will test with Luminex and vibriocidal assays and compare with
responses from other populations in Bangladesh

* Enrollment nearly complete

Po—Ps—&s % % % %

day 0 10 30 90 180 270 360



Data Sharing



Weekly report f

Evolution de la situation épidémiologique du choléra
dans la ville d'Uvira

ZONE DE SANTE D'UVIRA ET JOHNS HOPKINS UNIVERSITY
SURVEILLANCE CLINIQUE DU CHOLERA
Rapport du 25/03/2024

Préambule

Ce bref rapport résume la situation épidémiologique actuelle du choléra dans la ville d'Uvira, sur base de données issues du
systéme de surveillance du choléra mis en place dans le cadre du projet d'évalnation d'impact de la vaccination orale de
masse contre le choléra & Uvira.

Incidence du choléra a Uvira

Durant la semaine épidémiologique 12 (Jan 12 - Jan 18), 18 cas suspects de choléra ont été enregistrés dans la ville
d'Uvira, dont 40% (n=2/5) étaient positifs 4 la culture, 61% (n=11/18) positifs au test de diagnostic rapide (TDR) aprés
enrichissement dans I'eau peptonée alcaline (Alkaline Peptone Water, APW), et 0 décés.

tziaaﬂlque 1. Courbe épidémique du choléra dans la ville d'Uvira a partir de la semaine du 29 Feb, 2024 au 25 Mar,

La courbe épidémiologique en haut (A) montre I'évolution journaliére de l'incidence des admissions pour suspicion choléra,
avee confirmation des cas par TDR enrichis dans I'eau peptonée alcaline . En bas (B), la confirmation du choléra est faite par
culture réalisée sur place 4 Uvira. Notons que la culture est en cours pour 13 (n=13/43) cas. En bas (C), le choléra est
sérotypé dans les laboratoires d'Uvira et de I'INRB.

(A) TDR enrichis

® Mégatif @ Positif

o II I I I I

04 Mars 06 Mars 08 Mars 10 Mars 12 Mars 14 Mars 16 Mars 18 Mars 20 Mars 22 Mars 24 Mars
Jour

Fréguence

or local actors

Il. Description des cas de choléra enregistrés dans la ville
d'Uvira

Tableau 1. Evolution de lncidence de choléra 3 Uvira au cours de 8 derniéres semaines

Semaine . | Cas Casavec = TDRs . Cultures | Cultures 13 Décds Enfants | Déshydr |
suspects de TDR positifs réalisées positives (tauxde de<s atation
choléra enrichis (Positivité) (Positivité) 1étalité) ans (%) sévére
admis (%) (%)
18/03/2024 18 18 (100%) 11 (61%) 5(28%) 2(40%) 0 6(33%) 8(44%)
1/03/2024 1010 (100%) 5(50%) 10 (100%) 6 (60%) 0 3(30%) 5(50%)
04/03/2024 15 15(100%)  8(53%) 15 (100%) 8(53%) 0 3(20%) 8(53%)
26/02/2024 14 14000%)  9(64%) 14(100%)  11(79%) 1 5(36%) 8(57%)
19/02/2024 6 6(100%) 4(67%) 6 (100%) 4(67%) 0 2(33%) 4(67%)
12/02/2024 4 40100%) 0 (0%) 4 (100%) 0 (0%) 0 0(0%) 1(25%)
05/02/2024 3 3(100%) 0 (0%) 3 (100%) 0 (0%) o0 1(33%) 1(33%)
29/01/2024 1 1(100%) 1(100%) 1(100%) 0 (0%) 0 0(0%) 0 (0%)
22/01/2024 7 7(100%) 0 (0%) 7(100%) 0 (0%) 0 1(14%) 4(57%)

Tableau 2. Distribution des cas de choléra par age et sévérité

Cette semaine (19 Mar-25 Mar) 365 derniers jours (27 Mar 2023-25 Mar 2024)

:’hk::h! t Simple | Modérée | Sévere | Manquant . Simple = Modérée | Sévére | Manquant
0-11 mois

12-59 mols 10 107 92 0
5-14 ans 14 145 186 o
15-59 ans 23 202 324 0
60+ ans 4 33 68 o
Total o o o o 51 487 670 o

Tableau 3. Distribution des cas par age et positivité au test de diagnostic rapide aprés enrichissement dans APW

Cette semaine (19 Mar-25 Mar) 365 derniers jours (27 Mar 2023-25 Mar 2024)

Tranche | [ Cas Testsfaits = Positivité | Déces ( Cas Testsfaits | Positivité | Décts
d'Age (%) (%) (%) (%)

0-11 mois

12-59 mois 209 209 (100%) 121 (58%) 1
5-144ns 345 345 (100%) 250 (72%) 1
15-59 ans 549 549 (100%) 318 (58%) 5
60+ ans 105 105 (100%) 48 (46%) 0
Total oo [ o 1208 1208 737  d

Contacts:

» Espoir B. Malembaka, Johns Hopkins Univertsity (e
« Jaime Mufitini Saidi, Zone de Santé d'Uvira (jaim
« Andrew S. Azman, Johns Hopkins Univertsity (azman

venge1@jhu.edu)
hotmail.com)

jhu.edu)

Fraguerce

0
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ive dashboard

DERNIERE SOUMISSION (Q1A):
CTC: 24 Mar 2024

CAS DEPUIS LE 15 OCT 2020
. 2709 cas suspects

UCT: 23 Mar 2024

G carte
Zone Administrative Plage de dates:

Aire de santé - 25-01-2024  to 25-03-2024
Type de cas

Cas confirmés Cas confirmés et suspects

-

Buyumbura Rura)

-

=)

Munanira ‘A"

*.
Incidence du choléra pour 100K
<1
1-10
10-50
50-100
100-1000

J ) -
Leaflet | © OpenStreetMap contributors, Tiles style by Humanitarian OpenStreetMap Team hosted by OpenStreetMap France

POSITIVITE DEPUIS LE 15 OCT
58.5%

1516 positifs sur 2592 testés

VACCINE DEPUIS LE 15 OCT 2020
485

2

337 une dose, 148 deux doses

|= Courbe epidémiologique
Plage de dates: Unité de temps
01-12-2023  to  25.03-2024 Semaines ‘ Mois
Résultat du test Facilité
Enriched ROT = DirectRDT  Culture  PCR Surtous les sites  Par site
Uvira

Cas
-
s

25. Déc.

22, Janv, 5. Féwr.

19, Féwr.

8. Janv. 4. Mars 18. Mars

Temps

© Négatif @ Positif
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UNIVERSITY OF UTAH

Ministére de la Santé \
République Démocratique du Congo Q

Programme National d’Elimination du Choléra et de lutte
contre les autres Maladies Diarrhéiques
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Uvira Health Zone
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