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/ cholera pandemics since 1817

The first 6 (from 1817-1923) - caused by V. Cholerae

Originated in Asia with subsequent spread to other continents

The 7t pandemic:

1961began in Makasar Indonesia Caused by V. cholerae El
Tor

Spread to Africa and Europe

1991, the pandemic strain spread to Peru



Global cholera epidemiology update - 2015
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Total 42 countries reported:
172 454 cases

1304 deaths
case fatality ratio (CFR) of 0.8%

This represents a 9% decrease in the number of cases reported
compared with 2014 (190 549 cases)

World Health Organization. Cholera. Weekly epidemiological record. 2016 September;38:433-40.



Global cholera epidemiology update - 2015

A high number of cases were reported in Haiti, Mozambique, Somalia,
and Democratic Republic of the Congo

In 2015 has seen the occurrence of long, country wide outbreaks In
Tanzania and Kenya

Under-reporting remains significant in South Asia

No reported from Indonesia ?

Thus, the quality of disease burden data still needs to be improved

World Health Organization. Cholera. Weekly epidemiological record. 2016 September;38:433-40.
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Figure 1 Countries/areas reporting cholera and cases reported by year, 2000-2015
Figure 1 Pays/territoires ayant déclarés des cas de choléra et nombre de cas déclarés par année, 2000-2015
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Burden of cholera in endemic countries 2008-2012
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Ali M, Nelson AR, Lopez AL, Sack DA. Updated global burden of cholera in endemic countries. PLoS neglected tropical diseases
272015:0-aNNN2QRD






Cholera has been a persistent public health problem in some countries in the
region for the past 10 years

Cholera is not only a health problem, it is the direct consequence of poor

sanitation and poor quality and inadequate water supply, linked to various
environmental, climatic and socio-economic situations

Cholera can be prevented and controlled via complementary, synergistic and

multidisciplinary interventions such as prompt case management, WASH (water,
sanitation and hygiene), vaccination

Water, Sanitation
And Hygiene

« Waldman rJ, mintz ED, Papowitz HE. The cure for cholera—improving access to safe water and sanitation. N Engl J Med 2013:368:592—4.
www.nejm.org/doi/full/10.1056/nEIJmp1214179

* Taylor DL, Kahawita TM, Cairncross S, Ensink JHJ (2015) The Impact of Water, Sanitation and Hygiene Interventions to Control Cholera: A Systematic Review. PL0S
ONE 10(2) aN12ERTA



The Impact of Water, Sanitation and Hygiene Interventions to Control Cholera: A
Systematic Review

Study Intervention Country, Setting  Study design Outcome Sample Size Results Category,
Measure Guality

Water treatment al source

Cavallaro Fot shlannation of wells. Piarcad Guinga-Bissau, Intervention tnal  FAC 30 wells in 22 Bissau WHO recommeanded emargency FRC evel C LOW
et &l (2011) plastic bottke with layers of sand, cholera outbreak neighbourhoods affectad by for outbreaks (=1moA) maintained in 15% of
gravel and calzium hypochlorite, cholera walls at 24 howrs, Mo measurement of pH or

turbidity, abstraction rate, rainfall or indicator
bacteria. Pot chlorination is ineffective and
should be discouraged.

Garandeau ¥Well chlorination devices. Floating Liberia, cholera Intersention tial FRC 12 public wells in 3 per-urban Mo numerical results presented. Statements  C, LOW
et al. (2006) chiorinator, locally made pot outhreak communifies of Monrovia on effectiveness (FRC remaining betweaen

chiorinator, pressed hypochlorite in hasting dizplaced peopla 0.2=1.0mg/l} and appropriatanass

sand filled plerced plastic bag. ievallability of local materals and

acceptahility) for each device tnalled. Locally
pressed calcium hypochlorite tablets in
piarced plastic bags logether with adegquate
training can be effactive.

Guevart et al,  Well chlorination device. Camearoon, Intervention tial FRC 18 wells in 2 Douala Maximum chiarine lavel reached after 24 . LOW
(2008) Hypachlarite and river sand in cholera outbreak neighbourhoods hours in 31 out of 35 walls. On Day 4 the
merced plastic bag. FAC was <0 2mg/ in half the wells.

Presentation of results only, no analysis.

Taylor DL, Kahawita TM, Cairncross S, Ensink JHJ (2015) The Impact of Water, Sanitation and Hygiene Interventions to Control Cholera: A Systematic Review.
PLOS ONE 10(8): e0135676. doi: 10.1371/journal.pone.0135676




Water treatment at point of use

Colwell et al.  Fitration. Intervantion: Sari and nylon Bangladash, Mown-random Chaolara 133,000 people in rural Matlab  Sad comparad to comrol—348%: raducticon A, MED
(2003) filters, Contral- no filter endamic cholera  controlled tnal incidence randomised o san (27 cholera, (p=0.001) Mylon compared to
villages), nylon (25 villages) or  control—a1 % reduction cholera (p=0002). Mo
control (13 villages). significant difference between mylon and sari
Qroups.
Conroy etal.  Solar disinfection. Intervention: 1.5L  Kenya, cholera Randomized Cholera 155 and 144 Maasai children  Cholera in invention group compared o A MED
(2001) plastic bottles kept on raof. Cantral: outbreak controlled trial, incidence =Gyra randomized to solar contral graup: Adults: AR 1.2, 95% C1 0.59—
water kept indoars. metrospective disinfection (67 housshold) or 2.5, Children aged 6—15: RR 1.08, 85% Cl
contnol (64 houssholds) 0.58—2.05. Children <5 years: OR 0.12
(0.02-065) p=0.014.
Db ot al. Household waler treatment, safe India, endemic Mon-random Chalera 91 families of index cases, Cholara incidence reduced by T5% A, MED
[ 1988) storage. Interventions: Chlorine cholera controlled trial incidence {31, 30, 30} residing in (p=0.001) in the storage containar group
tablets; narrow mouthed storage Calcuma slums., comparad to control. Cholera incidencea
container (‘'somi’); Gontral: nathing. reduced by 58% (p=0.01) in the chlorination

group comparad control group. Mean FRC in
chlorination group was 0.2mg/l.

Dunston et al.  Sate Water System. 0.5% sodium Madagascar, Intervention tnal FRC, Chlonne 375 households in 15 Utilisation rate of chlorine 11% atter & . LOWY
(2001 ) hypochlornte, narow mouthed jerry cholera outbreak product Antananarivo neighbourhoods  months. Stratified by the slage of the
can and education. and cyclonas utilisation rate miobilization process completed. Madian

FRC in households using products and
those not, 0.23mgA, 0.1mg/| respectively

(p = 0.005).
Hug et al. Filtration. Sari filtration. Bangladesh, Cross-sectional  Use of hiter, 7470 rural women in Matlab  Free year after original tnal. 31% reported A, MED
(2010) endamic cholara stuchy Cholera using a filtar of any type with 80% of those
incidence using a folded sari filler. 25% reduction In
cholera incidence, not statistically significant
Lantagne & Househodd water treatment, safe Kenya, flood & Cross-sectional  Effective usea, 400 households in Mepal, 408  Confirmed wse of HWTS method: Kenya— C, LOW
Clasen (2012) storage (HWTS). Kemya: chlorine cholera. Nepal, stuchy Coliform count,  households in Kenya 11.7%, Mepal— 18.5%. Effective use at 1
tablats, flocculant'disinfectant—mMNFI cholera outbreak (CFLY 1O, CFUAC0OmI breakpoint: Kenya—~Aguatabs.
distribution, Nepal: liquid chlarnns FRC PuR— 5.3%, 2.3%. Nepal—not measured,
and tablets—continuous distribution unable to incubate at 44°C. Data compared

with other emargencies—Targeted
intervantion mora affective than MNFI
distribution where population is familiar with

methoc.
Patrick, Household water treatmant. Mass Haiti, cholera Cross-sactional  FRC & bacterial 433 households in 37 clusters  51% improved sources contaminated with E.  C, MED
Berendes distnbution of chioring basad outbreak stuchy colony counts in Arfionite, 108 water coli. 81% respondents reported treating
et al. (2013) praducts. samples wiater in the past 3 months. 32% households

had a water trealment product present. 499
of respondents reported using an acceptable
dogsa of Aquatabs. 16% of respondeants
reporied using an acceptable dose of ligquid
bleach. 13% of respondants with water to
test sample had a detectable FRGC.

Taylor DL, Kahawita TM, Cairncross S, Ensink JHJ (2015) The Impact of Water, Sanitation and Hygiene Interventions to Control Cholera: A Systematic Review.
PLOS ONE 10(8): e0135676. doi: 10.1371/journal.pone.0135676



Hygiene promotion

Beau De Cholera prevention campaign Haiti, cholera
Aachars =1 &l outoreak
{2011}

Waler storage vessel disinfection

Steele et al. Disinfection of jermry can with sodium  Uganda, cholera
(2008) hypochiorite cutbraak
Household disinfection

Gartley atal.  Housahold disinfection kit distribution  Haiti, cholars
(2013] outbreak
Improved WASH infrastructure

BFurin & Imgroved water and sanitation Philippines,
Alvera (1974)  facibies. Interention: Imprawved endamic chalara

water, improved communal toilets,
improved waler & loilets, Control:
Ll

Taylor DL, Kahawita TM, Cairncross S, Ensink JHJ (2015) The Impact of Water, Sanitation and Hygiene Interventions to Control Cholera: A Systematic Review.
PLOS ONE 10(8): e0135676. doi: 10.1371/journal.pone.0135676
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Sludy

Cross-secticnal

study

Man-rarmdorm
controllad trial

Cholera
AWArENass,
FRC, Califarmn
Count,

Coliferm count

Uptaka and use
o kits

Cholara
incidancea

4045 household heads in 27
clusters in resource limitad
areas. inand naar Port au
Frinca.

13 households in Kilgum
displaced camp

208 recipient housaholds in
Camafour

4 communities in Bacalod city

Preferred method of messaging: TV 71%,
Radia 69% . Knowladge of cholera
symploms: Diarrhosa (88%:), womiting
B83%). Knowlecge of transmission:
Contaminated water {72%), contaminated
food (619%:). Chalera awarensss: B6%
mentoned hand washing as prevention
method. 94%% reported washing their hands
with scap. Water treatmeni practices
ncreased from 30% before to 74% after the
outbreak (p<0.05} 66.5% used water
purfication tablets, 57 7% used blaach. 64%
water sources positive for E.coli with 50%:
stored water samples showed detectable
FRC.

Water sources not contaminated. Methods
usad were affective for cleaning of jarry cans
but did not prevent recontamination. Raw
data prasantad bul no anakysis.

Qg% of housaeholds had esed tha kit 75%
used 5 or mone items, Most popular was
chlorineg and soap. Increased usa cbhserved
after hygiene education mMmessages
strengthenad.

Comparad o the control community: 68%
reduction in chalera incidence rate in
community with improved sanitation. 73%
reduction in cholera incidence rate in
community with improved water supply,. 65%
reduection in cholera incidence rale in
cammunity with improved water and
sanitation. Cholera is less likely o praduce
SeCONCary cases whene improved WasH
MEasures ane in place.

C. MED

C, LOW

C, LOwW

B. MED



The Impact of Water, Sanitation and Hygiene Interventions to Control Cholera: A
Systematic Review

Conclusion

Several recent review shortage of evidence for WASH interventions in emergencies

The Impact of WASH interventions on cholera lack of studies evaluating WASH interventions to
control cholera

The majority of studies lacked a disease outcome, or failed to assess compliance, or use of the
Intervention

Need for studies evaluating cholera response interventions, in the spirit of the WHO Minimum
Evaluation Procedur

Further research is required to evaluate not only adherence to the intervention but also the
delivery method in an outbreak setting

The results of this much needed to informing international WASH policy, standards and practice
with the ultimate aim being, to contribute to reducing the global burden of cholera

Taylor DL, Kahawita TM, Cairncross S, Ensink JHJ (2015) The Impact of Water, Sanitation and Hygiene Interventions to Control Cholera: A Systematic Review.
PLOS ONE 10(8): e0135676. doi: 10.1371/journal.pone.0135676






February 2015 - March 2016

2,720,130 doses were shipped to nine different
countries

OCVs have been given through mass campaigns in

urban and rural settings in Asia, Africa and latin

America and recommended for routine use In Vietham




Doses of OCV shipped from the stockpile
to different countries and contexts,
Feb 2015- March 2016

August 2015 Bangladesh
October 2015 Iraq

September Haiti
2015

January 2016 Niger

Request Date mm Doses shipped

United Outbreak 254,590
Republic of response January 2016 Malawi
South Sudan  Outbreak 270,340
South Sudan  Humanitarian 66,780
crisis March 2016 Zambia

July 2015 Cameroon Humanitarian
crisis

March 2016

South Sudan

Clinical study

Outbreak
response
Preventive
campaign

Preventive
campaign in a
humanitarian
crisis
Outbreak
response

Outbreak
response

Qutbreak
response

Preventive
campaign in a
humanitarian
crisis

200,025

510,020

236,215

195,160

160,020

40,005
598,150

72,450

Total number of doses shipped: 2,720,130
Number of doses currently (May 2016) in stock: 1,700,000

World Health Organization. Third Meeting of the Global Task Force on Cholera Control 14-15 June 2016 — Amman, Jordan.






The usual approach for diagnosis:

clinical examination and confirmation by (+) culture of stool
specimens

However, poor quality of sampling and delays in shipment will
affect the efficacy of culture as a primary diagnostic tool

Management of cholera outbreaks requires immediate
identification (due to the pathogen’s potential for spread and
devastating consequences of epidemics)

RDTs for the detection of V. cholerae O1 and/or 0139, have been
marketed as an alternative to culture or PCR for the confirmation
of clinically suspected cholera cases in situations where access to
appropriate laboratory services is not readily available

There are more than 20 cholera RDTs currently marketed, mainly based on detection of O1 and 0139 antigens in
human stool specimens using monoclonal antibodies

World Health Organization. Third Meeting of the Global Task Force on Cholera Control 14-15 June 2016 — Amman, Jordan.









Population total 255,708,785 2015 UN data

Area (km?) 1,910,930 2015  World bank

Gross domestic product 861,933,968,740 2015 World bank
In exchange rates (USD)

Gross domestic product 3,346 2015 World bank
per capita (USD)



Cholera epidemyologi in Indonesia- 2008

Cholera cases Cholera cases

Top 10 countries in the world World share for Indonesia

Indonesia

South Africa

Maldives —\

Sudan \

Chad

\

Sierra Leone

Yemen Congo, Democi

Rest of the world

Sorce: UN data




Breast feeding
Hand hygiene

Clean water

Enviromental hygiene

Zinc

Immunization

Ministry of Health survey
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Causes of death among
infants and children in Indonesia

Age < 1 years old % Age <5 years old
n=17/3 n =103
Diarrhea 31.4 Diarrhea

Pneumonia 23.8 Pneumonia
Meningitis /enchephalitis 9.3 Enterocolitis

Gastrointestinal disorders 6.4 Meningitis/encephalitis

Congenital heart disease and 5.8 Dengue fever
hydrochephalus

Basic health surveillance 2007

%

AW




Diarrhea in Indonesia

Ministry of Health survey




Outbreak diarrhea in Indonesia

Ministry of Health survey



Diarrhea situation in Indonesia 2013

Incidence for all age population is 350/1000 population and

670/ 1000 children < 5 years old

Basic health surveillance 2013
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Diarrhea in Indonesia 2003-2014

Diarrhea cases in Indonesia
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Diarrhea, Gastrointestinal Infection, and Hepatitis Morbidity Survey, Ministry of Health of Indonesia



Stool Characteristics in children under 5 years old
in Indonesia 2014

70.0
60.0
50.0
o 40.0
S 30.0
I=
o 20.0
(@]
| -
O 10.0
o
0.0 DKI |G Sumbals Nasi
oron Kalbar | Kepri NTT | SulSel | Sultra umba | sumse | Nasion
JKT talo r I al
m common diarrhea 65.6 | 50.0 514 | 639 | 66.4 | 62.0 | 49.3 | 56.1 | 50.5 | 589
m bloody stool 0.4 3.4 0.0 1.6 1.9 0.5 0.0 0.8 2.3 1.2
m rice water stool 7.3 | 140 @ 6.8 1.6 6.2 8.9 5.8 8.1 8.6 7.8
m mucus in stool 21.1 | 213 | 243 | 262 | 175 | 192 | 21.7 | 293 | 155 | 20.4
m specific smell in stool 5.7 9.0 2.8 4.9 7.6 89 | 17.4 | 2.4 2.3 6.0
m unknown 0.0 2.2 147 | 1.6 0.5 0.5 5.8 33 | 209 | 56

Diarrhea, Gastrointestinal Infection, and Hepatitis Morbidity Survey, Ministry of Health of Indonesia




Diarrhea cases in Indonesia in 2016

PROVINCE TOTAL DIARRHEA CASES

1 ACEH 21,004
3 WEST SUMATERA 36,322
4 RIAU 18,970
S RIAU ISLANDS 24,310
6 JAMBI 66,207
7 SOUTH SUMATERA 43,116

38 BENGKULU 17,080
9 LAMPUNG 104,486
10 DKI JAKARTA 18,344

11 WEST JAVA 553,063
12 CENTRAL JAVA 100,001
13 DI YOGYAKARTA 8,424

14 EAST JAVA 414,887
16 CENTRAL KALIMANTAN 25,577

17 SOUTH KALIMANTAN 23,725

Diarrhea, Gastrointestinal Infection, and Hepatitis Morbidity Survey, Ministry of Health of Indonesia



Diarrhea cases in Indonesia in 2016

PROVINCE TOTAL DIARRHEA CASES

18 EAST KALIMANTAN 73,721
19 NORTH KALIMANTAN 6,337

21 CENTRAL SULAWESI 48,401
22 SOUTH SULAWESI 171,690
23 SOUTH EAST SULAWESI 33,463
24 WEST SULAWESI 25,552
25 BALI 28,548
26 WEST NUSA TENGGARA 83,966
27 EAST NUSA TENGGARA 66,341

28 MALUKU 15,377

30 PAPUA 35,109
32 BANTEN 164,679
34 BANGKA BELITUNG 29,731

TOTAL 2,222,109

Diarrhea, Gastrointestinal Infection, and Hepatitis Morbidity Survey, Ministry of Health of Indonesia



Diarrhea cases in Indonesia in 2016
> 50 000 cases

nten
< . 679 Central Java
Lampun 100,001 Sulaw@5| '
g 171,690
104,486
West Q&@W
Java
553,063 EaSt West NusaF\b East
ava Tenggara gara
414,887 88,966 66 341 Anerty KEa, /

Diarrhea, Gastrointestinal Infection, and Hepatitis Morbidity Survey, Ministry of Health of Indonesia



Risk Factors of diarrhea in Indonesia

: . Only 38.7% households practiced
Hyglene healthy and hygiene behavior

: - . 9.4% households still practicing
Sanitation open defecation

10.9% is from unsafe water source
e 7.3% drinks uncooked waters

Diarrhea, Gastrointestinal Infection, and Hepatitis Morbidity Survey, Ministry of Health of Indonesia



Multi-centered study
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Journal Infectious Disease 2009



Patient qroup,
location

Inpatients

Eandung

Yogyakarta

Mataram
Subtotal
Cutpatients
EBandung
Yogyakarta
Mataram
Subtotal

Multi-centered study

Hospital

Patients with rotavinis-

Mo, (%) of wositive diarrhea

patients
tested for
rotavirus

H iy, |:::|f
patients

enrolled

Percentage of tested

Ciptoe Mangunkusumo

Hasan Sadikin
Sardjito
Sanglah

Mataram

Hasan Sadikin
Sardjito

Mataram

49 (41-59)
41 (34-48)

Journal Infectious Disease 2009



Cholera epidemyologi in Indonesia
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Cholera In Indonesia: North Jakarta 2003

Overall incidence of cholera of 0.5/1 000/year

Significantly more cases were detected between December and March
(162/443; 37%) during the cooler months
compared to the remaining 9 months of the year (281/443; 37% ; p <

Oct01 [

I
; 3

LILL
i3

Agtini MD, Soeharno R, Lesmana M, et al. The burden of diarrhoea, shigellosis, and cholera in North Jakarta, Indonesia: findings from
24 months surveillance. BMC Infectious Diseases. 2005;5:89. doi:10.1186/1471-2334-5-89.
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Agtini MD, Soeharno R, Lesmana M, et al. The burden of diarrhoea, shigellosis, and cholera in North Jakarta, Indonesia: findings from
24 months surveillance. BMC Infectious Diseases. 2005;5:89. doi:10.1186/1471-2334-5-89.



Cholera In Indonesia: Papua 2008

Cholera outbreak in District Nabire and Paniai, Papua province
May to August in 2008

551 cases, killed 105 people
CFR 5.2%

Nelly Puspandari, Kambang Sariadji, and Melati Wati
Researh and development, ministry of health






No Province Year Cases

1 WestJava 2009 910

303
2 East Nusa 2009
Tenggara 20

3 Banten 2009 241

Central
4 Java 2008 95

Deaths

10

6

CFR

0.66

3.30

30.00

2.49

6.32

Laboratory

26 rectal swab samples:
10 (+) V. Cholera type Ogawa
2 river samples: 1 (+)

Rectal swab : V. cholera (+)

Rectal swab : V. cholera (+)

V. cholera (+)

V. cholera (+)

Diarrhea, Gastrointestinal Infection, and Hepatitis Morbidity Survey, Ministry of Health of Indonesia



No Province Year Cases Deaths CFR Laboratory

28 3 10.71 9 rectal swab, 1 (+) V. cholera
3 rectal swab (-),
>4 1 1.85 1 water (+) V. cholera
5 EastJava 2010 32 rectal swab
747 4 0.54 16 (+) V. cholera
1 water (+) V. cholera
51 0 0.00 3 Rectal swab, (+) V. cholera
6 South 010 45 2 4.44 5 rectal swab (+) V. cholera
Sllawes 30 0 0.00 32 rectal swab |
16 (+) V. cholera, 16 (+) E. Caoli
973 3 0.31 6 Rectal swab : (+) V. cholera
7 West Java 2010 7 rectal swab, 6 (+) V. cholera
95 2 2.11 1 faecal, (+) V. cholera

2 food,1(+) V. cholera

34 Rectal swab, 15 (+) V. cholera ogawa,
8 Banten 2010 87 3 3.45 9 water
1 (+) V. cholera ogawa and inaba



No Province Year Cases Deaths CFR Laboratory

25 rectal swab, 10 (+) V. cholera
ogawa,

9 Banten 2011 268 1 0.37

10 East Java 2011 32 0 0.00 3 rectal swab, 2 (+) V. cholera

Diarrhea, Gastrointestinal Infection, and Hepatitis Morbidity Survey, Ministry of Health of Indonesia






