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* Investigation of a Multi-provinces Cholera
Outbreak in Thailand which expanded to Laos
People Democratic Republic in 2007

* |nvestigation and develop risk-based inspection
(RBI) along exported Cockles' food supply chain
(from Thailand across several check points to
Laos PDR)

* Future RBI during incident event uses
Government Information Network (GIN) system




Situation of Cholera in Thailand, 2007

[ 988 cases with 7 death (CFR 0.7%)

U spread to 50 provinces of total 76 provinces
O Inaba: most occur in Tak province
U Ogawa: distribute for the whole country

O age group 15-44 years
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Cholera cases by V. cholerae serotype in Thailand, 2007

MNumber of case

Hospitalized 926
Community search 433 Ogawa
L | Death 7
150 | Geographical distribution 50 provinces
| | Ogawa 1,087
Inaba 266
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Multi-provinces Cholera outbreak associated with cockles

10 Oct. 2007
( 38thwk), expanded to

Laos People
Democratic Republic

“V. cholerae O1 serotype Ogawa’’

The cockles were assumed to be
a source of cholera outbreak
(OR 2.24, 95% Ci 1._43 - 4.02)

—




Thai-Laos ‘s Joint investigation on Cholera outbreak, 2007

Organism: RSC positive
for Vibrio cholerae O1 El
Tor Ogawa (10th Oct.)
Investigation : 120
workers in factory (80
living), 10 RSC sample
found 1 positive the same
organism (case’s 2
months pregnant wife)

P .

Vientiane, Laos PDR

® IOUDDUUU
Vientiane

u;va'[nﬁ \
g 05! o{?iz‘:ﬁ;ggle
A
Us:mfﬂnﬂ
THAILAND
u. @ dondavrvnauus:mealng

e dundLWIAUUSNAMNY
O HHIABWIAUUSINAAD

+

® nuoswnAuAAUS:MAa1oUS:UIa 1,754 ﬁ[ﬂlUﬂS
( Border country 1,754 km )

11 99KdA 1a: 48 SuUNdEWIAUUSMAME-a1

CAMBODIA

,,,mg oas:du
na

Thasadet
Check point,

Saravan

( 11 provinces and 48 Districts of Thailand-Laos Border )

716 (Nongkhai)

SoRIAYNAMIS ( Mukdahan)

1w (Chil i) SondngnsAnn (U
. IBEnau (Chiangsaen) 9. vnulan (Bankhok)
. IBUOUDD (Chiangkhlong) p. 1A (Nampat)
9. [BvNNu (Waingkaen) dondndiurglan ( Phitsanulok)
. MY (Thoeng) 9. 61AS:MS (Chattrakan)
DOKIAWIEN (Phayao) dondniay ( Loei)
fid . QW (Phusang) 9. UMD (Nahaeo)
. IBuvA1 (Chiangkham) p. AL (Dansai)
DH3AUIU (Nan) . QIS (Phurua)
. @DO1AD (Songkhwae) 9. 1d (Thali)
. TG (Thungchang) 9. IBYAU (Chiangkhan)
9. UMY (Pakchom)

. UIndd (Boklua)
. MUDSY (Maecharim)

o
D.
D,
9. 10AUWS:INSufA (Chaloemprakiat)
D.
D
o. 1Bupa1 (Wiangsa)

DD P P DD

® OO DB

. AU (Sangkhom)

. ASIBEOIAY (Sichiangmai)

. 11U (Thabo)

20 (Muang)

. Twulds (Phonphisai)

D 9. $au0T (Rattanawapi)
UnmAa (Pakkhat)

. Gomul (Bungkan)

. UoAa1 (Bungkhla)

. Toluonan (Bungkhonglong )

<

( Nakhonpt

Uumw» (Banphaeng)
MYMu (Thauthen)
120 (Muang)

s$1WU (Thatphanom )

PP PP

2. nowlkny (Wanyai)

2. 190 (Muang)

D. APUMA (Dontan)
DOKIASIUVIDSTY ( Nakhompanum)
9. W (Chanuman)

P13ARUas1651l ( Nakhompanum)
9. 1US1Y (Khemmarat)

. u1Ma (Natan)

. Twslns (Phosai)

o. fASovlkY (Simuangmai)
. [uoiBun (Khongchiam)
D. d@Suss (Sirinthon)

D. Urynsn (Bundarik )

9. UMD:KadY (Nachaluai)

. UWidu (Namyun)



* |nvestigation of a Multi-provinces Cholera
Outbreak in Thailand which expanded to Laos
People Democratic Republic in 2007

* Investigation and develop risk-based inspection
(RBI) along exported cockcles’ food supply chain
(from Thailand across several check points to
Laos PDR)

* Future RBI during incident event uses
Government Information Network (GIN) system



Cockles: Anadara granosa

: marine animal which is habitat of
marine microorganisms

Scientific classification

Kingdom: Animalia
Phylum: Mollusca
Class: Bivalvia
In Thailand’ Subclass: Pteriomorphia
cockle is usually cooked by boiled or roasted
i Order: Arcoida
transmitted the pathogens Family: Arcidae

to human via contaminated cockle E— Anadara

Species: A. granosa




Investigation of cockles’ food supply chain from

Thailand to Laos PDR
Pass out at 4 check points (Thailand) and enter at

* { - Transport to Northeastern
. Provinces of Thailand

. Farmin Surat Thani




Inspection of cockles’ farm

* Departments of Fisheries
Coastal Fisheries Research and Development Surat
Thani: care, promote and monitor of water quality
affecting cockle farming. The amount of salinity of sea
water should be 10-30 ppt.

* Fisheries Office Surat Thani :

1. Promote the coastal fishery and Good Aquaculture
Standard (GAP) and registration cockles’ farm.

2. Research and monitor of water quality and aquatic
products from Surat Thani.

3. Check for contamination and quality of aquatic
products.



Salinity of sea water in cockles” farm
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Total rainfall in Surat Thani in 2007
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Food quality inspection for V.cholerae
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Conclusion of Cholera Investigation (1)

* The outbreak of cholera in Laos — Thailand
linked together because the investigation
revealed that the suspect food was exported -
imported cockles which found V. cholerae

* Decreasing of sea water’s salinity in 2007
which promoted the high prevalence of

V. cholerae might be because of heavy rain
fall.



Conclusion of Cholera Investigation (2)

* Transportation time of cockles from Surat
Thani through Loas PDR was greater than 20
hours may be an important factor in inducing
the increasing number of V. cholerae until
reaching infective dose (10°).

* To prove the hypothesis, pulse field gel
electrophoresis should be used to identified
Vibrio cholerae strain caused this outbreak
was the same or not ?

* GAP should be strengthening by regulatory
agencies.



RBI for cholera outbreak during 2007 to 2010, Thailand

Cockles samples} (N=161) | |Rectal swab samples

- Patients, family }(N=328

members, neightboring

Detection of Vibrio cholerae from specimens by

~

\»l‘

e

cultureﬁnethod
Detection of Vibrio cholerae Serogroups By ”nllplex and

_mﬂ?wwmﬁ{mﬂﬁ_

V. cholerae O1 V. cholerae non-O1

R ¢ Polymerase Chain Reaction, I . Pulsed field gel electrophoresis
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Risk based inspection for cockles, 2010

[

(S

T o/ 7 s .
WA ¥ O o / Sample collection \
N 1. Khon Kaen province : 30 samples

2. Udon Thani provice : 7 samples
3. Nong Khai province : 56 samples
4. Exported cockles: 68 Samples (sample
from truck (once/ month from Mar. to
= 2y f Nov. 2010)
eain Voal o Study method
W & 1.standard culture method

(PCR

T et E e Obj: To define the prevalence of
AL V. cholerae in cockles

/




Detection of Vibrio spp. in cockles from 3- sources of collection

250 g of cockle 250 ml. of PBS

250 g of cockle suspended in 250 ml of PBS

AUACa ZvU mi1 (1v g) OI COCKIC SusSpension to sy mi O Ar v

:_; APW

l Incubated at 37°C for 6 h

PCR method Culture method
1 ml A loopful
DNA extraction Streak on TCBS agar
PCR amplification Biochemical test




Prevalence of Vibrio spp. in 143 cockles detected by tetraplex

PCR, uniplex PCR and culture method

100
80
W Tetraplex PCR
60 & Uniplex PCR
I Culture

N
o

Number of positive samples
(%)
D
o

V.cholerae V.parahaemolyticus V. vulnificus V. mimicus

The prevalence of Vibrio spp. detected by tetraplex PCR was slightly lower
than uniplex PCR however, it higher than culture method
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Prevalence of Vibrio spp. in three different sources

of cockle samples (uniplex PCR)

100 100 100 96.4 96.2 ¥ Exported to Lao PDR

§ 100 853 - 91.2 (34)
= ™ 80.4 81.1 .
o 30 ¥ Nong Khai (56)
=
§
; 60 732 & Khon Kaen(53)
8 40 -
Q
e 17.6
E 20 36 —
2 .
z2 0 —

V.cholerae V. parahaemolyticus|| V. vulnificus V. mimicus

Vibrio spp. among three sources were not significantly different, except
V. mimicus was found very high (47.2%) in Khon Kaen

V. parahaemolyticus was found in 100% in all 3 sources

V. vulnificus was found about 90% in all 3 sources

V. cholerae was found about 80% in all 3 sources




Mixed Vibrio spp. found in cockle samples in

the northeastern Thailand

100

N H (e))] Cco
o o o o

Number of positive samples (%)

o

75

VP+VC+VV+VM

VP+VC+VV

& Exported to Lao PDR (34)
® NongKhai (56)

& Khon Kaen(53)

- Total

VP+VC

VP+VV VP

J

Most of cockle samples were contaminated with combination of
various species of Vibrio.
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Summary of the sensitivity of the tetraplex PCR and uniplex PCR compared with
culture method using spiked Vibrio spp. in sterile cockle samples

Tetraplex PCR Uniplex PCR Culture method
Pathogens
V. cholerae - 1 1 1 - 1 1 1 - 10! 1 1
V. parahaemolyticus - 10! 1 1 - 1 1 1 - 102 10! 1
V. vulnificus - 102 1 1 - 10! 1 1 - 102 10! 1
V. mimicus - 10> | 10? 102 - 10* | 10t 10t - 102 | 10?2 | 107
After 6 h of enrichment in APW is sufficient
for detection of Vibrio spp. in cockle samples
because as few as 1 CFU can be detected by tetraplex PCR

22



Food standard

LUWNIC JUITIMICO VWECI T MIGIGIIVE VI

V. parahaemolyticus and V. cholerae in 10 g of cockle sample
whereas the criteria for V. parahaemolyticus and V. cholerae require

has to be absent in 25 g of food sample
(frozen and chilled fishery product)




Conclusion RBI on cockles, 2010

* V. cholerae was detected only by PCR method.

e Enrichment at least 6 hr was increased the
detection.

* The reason of low prevalence of V. cholerae by
culture method because of it might be in the
stage of viable but non-culturable (VBNC)

* The results showed the important of cockles

to spread V. cholerae and demonstrated PCR
should be used for RBI



Conclusion RBlI on human samples,

2007 -2010, Thailand (1)

* The cholera outbreak in Thailand during 2007
— 2010 were exclusively caused by the V.
cholerae O1 El Tor variant carrying the
classical ctxB and El Tor rstR genes. It probably
appeared in Thailand during recent years.

 PFGE differentiated Thai El Tor variant isolates

into nine pulsotypes that share the similarity
of 88%.



Figure 1. Pulsed-field gel electrophoresis (PFGE) patterns among 343 Thai V. cholerae O1 isolates.
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Okada K, Roobthaisong A, Nakagawa I, Hamada S, et al. (2012) Genotypic and PFGE/MLVA Analyses of Vibrio cholerae O1: Geographical Spread
and Temporal Changes during the 2007—2010 Cholera Outbreaks in Thailand. PLoS ONE 7(1): e30863. doi:10.1371/journal.pone.0030863
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Conclusion RBlI on human samples,

2007 -2010, Thailand (2)

MLVA typing among isolates during outbreak
episodes in different geographical and association
of causative V. cholerae in cholera outbreak
showed the different of MLVA typing.. In 2007, in
northeastern region were triggered by the
consumption of cockles contaminated with V.
cholerae MLVA type 2.

The study can be the data to trace the emergence,
year long survival , or disappearance of a

particular type (s) of isolate in terms of spatial and
temporal association



Figure 3. Distribution of major MLVA types of V. cholerae O1 isolates during the 2007-2010 cholera outbreaks in

Thailand.
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Drug sensitivity of V. cholerae Ogawa

ireen: sensitive, light orange = intermediate, thick orange = resistance




* |nvestigation of a Multi-provinces Cholera
Outbreak in Thailand which expanded to Laos
People Democratic Republic in 2007

* |nvestigation and develop risk-based inspection
(RBI) along exported Cockcles food supply chain
(from Thailand across several check points to
Laos PDR)

* Future RBI during incident event uses
Government Information Network (GIN) system
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Development Stratales

h\

1. Leadership and management,

2. Development of e-Government servic

3. Infrastructure development,



Integrated e-government -

services Architecture -
eGovernment Portal Domain Gatew:ll}r Backend
Domain Ministries/
Departments
'/ \' Anthentication/ P
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Internet
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Percentage of ¢ Major chemical contamimation, 2003 - 2012
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Beta agonist, Borax, Sodium hydrosulfite, Formalin,

anti fungal, presticide residue




Percemtage of 6 Major chemical comtamimation by regiom, 2012
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Risk based monitoring is needed?




