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e Risk Mitigation Strategies to secure blood
supply

e Singapore’s experience in securing blood
supply against emerging TTls
— Malaria, Zika, Dengue, Hepatitis E
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e Determine efficiency of transmission, risk of infection
e Look back and trace back studies

e Minimise contamination of blood supply through collection of
blood from asymptomatic donors

e Donor deferral based on infection risk - symptoms, exposure

e Review regularly
e Stop collections

e Continue collections but quarantine blood and components till
infection status clarified

e Screening of blood supply
e Pathogen reduction
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Q,\,'HSA Determining Appropriate Measures
~ for Blood Supply

e Prevalence of infection in population
e Prevalence of infection in donor population
e Effectiveness of existing strategies

e Effectiveness/availability of
testing/ pathogen reduction

e |mpact on blood supply availability
e Clinical importance in transfusion recipients

e Cost effectiveness in reducing disease morbidity in
relation to overall health situation in the country
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Singapore’s experience in securing
blood supply against emerging TTls

Malaria,
e Zika,
* Dengue

* Hepatitis E

L/
IPFA 4t Asia Workshop, Hanoi, Vietnam To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIOMAL HEALTH and SAFETY



Malaria
‘ (Plasmodium spp.)
' Mosquito Stages
Ruptured
Health Sciences Authority SN
S el

Malaria

eeeeeeeeeeeeeeeeee

aaaaaaaaaaaa

e A Plasmodium parasites e

e Primary vector female Anopheles mosquitoes
e Potentially life-threatening disease
e Mainly in African (90%) and South-East Asia regions (7%)

e Singapore is not endemic for malaria but is surrounded by
malaria-endemic countries

— All imported cases

e Low parasite level in treated and fully recovered patients
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Prior to 2002, donor deferral approach based on donors’ risks
of malaria exposure and estimated incubation periods
according to their travel history and use of anti-malaria
prophylaxis

Since 2004, included malarial PCR test to enable donors with
a history of travel to malaria endemic areas to donate blood

In 2011, 2 confirmed malaria-TTI cases from a donor with
history of residing in a malaria endemic region and whose
implicated donation was non-reactive for malaria PCR

Malarial antibody test included after a comprehensive risk
reduction strategies review conducted

10% of donations screened for malarial antibody and PCR
tests

— 97.4% screened released for use = about 10,000 donations
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For anyone who plans to travel to Zika-affected areas,
avoiding mosquito bites is the best way to avoid exposure
to the virus.

Zika virus is primanily spread
through the BITE OF
INFECTED MOSQUITOS.
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& SEXUAL ACTIVITY "o,
If a pregnant woman is bitten by ?
an Infected mosquito, the infection can

cross the placenta, infecting the fetus,

The virus can also be
transmitted sexually.
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transfusion or laboratory exposure.

A Flavivirus

Primary vector Aedes aegypti mosquito

80% is asymptomatic and the clinical course of cases is self-limited
More serious complications: Microcephaly in the fetus and other
poor pregnancy outcomes; Adults such as the Guillain—Barré
syndrome

To date, there are no vaccines or specific treatments for the disease
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‘,‘,YHSA Zika Outbreak in Singapore

Where the mozzies are
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Lancet Infect Dis 2017; 17: 813-21
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e Risk Mitigation Measures 1 (Feb 2016)

— Pre-donation screening of at risk donors

e Defer blood donors who have travelled to countries with ongoing active
Zika virus transmission for 28 days

e Defer blood donors who had ZIKV infection for 28 days

e Recall of non-transfused products collected in the 14 days before the
onset of symptoms, in the event of a post-donation report of a
confirmed case of ZIKV infection

e Risk Mitigation Measures 2 (Jun 2016)

— Provision of Zika-tested blood supply for at-risk pregnant women

e Risk Mitigation Measures 3 (Jan 2017)

— Universal ZIKA NAT Screening of blood donations
e MOH mandated as concern on national fertility rate and population
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ZIKA prevalence in Singapore blood
donations (Dec 2016 to Dec 2018)
=1in 93,684 donations

A seroprevalence study was conducted on
3,491 residual blood donor samples collected

from December 2013 to February 2014
(Unpublished data)

» ZIKV IgG seroprevalence among residents

aged 16-60 years was 4.88% (0.92% -
11.67%)

To stop or to continue
ZIKV NAT screening?

T T T T T T T T T
2003 2009 2010 011 2012 2013 3014 2015 e

The virus is related to the South-east
Asia (Thailand) strain
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Aug 29 to Sept 20 LIVIA CONDOMINIUM CONSTRUCTION
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i Dengue up: Over
160 hit each week

=  NEA traces how it spread from "
University Town to Pasir Ris

« The NEA has
fined the

e Primary vector : Aedes aegypti mosquito| -

e 4 main serotypes : Den-1, Den-2, Den-3 & Den-4

— Den-5 announced in 2013 when detected in the Sarawak state

of Malaysia during 2007 outbreak

e |nfection with any one serotype confers lifelong immunity to that

serotype

e 75% asymptomatic ; severe illness leading to Dengue Hemorrhagic

Fever (DHF)

e Dengvaxia vaccine by Sanofi Pasteur available in 2016, only
recommended for 9 — 45 yo with prior exposure in endemic areas
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‘y’ HSA  Weekly serotype distribution and number of
dengue cases in Singapore, 2004 to 2017
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Geographic | Available Data Source
Location

Guangdong Dengue IgG ~ 2.49% Gou, 2014
Province,

China

Hong Kong Dengue IgG ~ 2.25% Kwan, 2017
Tainan, Mean daily prevalence of asymptomatic Chien, 2017
Taiwan dengue viremia in blood donors was 15.0

(95% Cl, 12.3-17.7) per 10,000 (TMA NAT)

Queensland, Dengue IgM ~1 in 7,146 donations Faddy, 2013
Australia

Singapore 1in 6,270 donations (2017) by TMA NAT Unpublished data
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‘, HSA  Management of Dengue in Blood Supply

s Authority

* No testing for dengue in blood donations till date

* Deferral of donors by fever symptoms or exposure

* Contact 'Call-back' line for post donation fever symptoms
* To deploy resources for national vector control programs

|
Using Wolbachia to fight dengue

The National Environment Agency will launch a small-scale field study of releasing Wolbachia-carrying male Aedes
aegypti mosquitoes into the wild at the end of the year. The Straits Times takes a look at how this technology works.

9 Female

Wolbachia-infected
mosquitoes that
emerge from these
eggs will then pass
on the bacteria to
their offspring. They
are then used to
rear subsequent
generations of
Wolbachia-carrying
mosquitoes.

o The bacteria are extracted
from the eggs of
Wolbachia-carrying insects
such as the Aedes albopictus,
and then introduced into the
eggs of the Aedes aegypti
mosquitoes via micro-injection.
This micro-injection is carried
out by Associate Professor Xi
Zhiyong at the Michigan State
University in the United States.

e The female Wolbachia-infected Aedes aegypti are 0 Only male Aedes aegypti which carry Wolbachia will be released during the field study
regularly screened for the bacteria and only eggs that Male mosquito pupae are smaller than female pupae and hence can be separated by size.
have the highest density of the bacteria are kept at

NEAs Environmental Health Institute. Source and Text: NEA_PHOTOS: NEA_PROF XI ZHIYONG, MICHIGAN STATE UNIVERSITY STRAITS TIMES GRAPHICS
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HEPATITIS E

A Hepevirus, non-enveloped RNA virus

4 major genotypes:

- Genotypes 1 & 2 : through contaminated water & fecal-oral

routes

- Genotypes 3 & 4 : through consumption of undercooked porcine

and shellfish

* Genotypes 3 & 4 infection in humans are usually asymptomatic

* Reports of transfusion-transmitted HEV infections have been
documented in Europe and Asia

* Current pathogen reduction technologies generally ineffective
for non-enveloped viruses

* Immunosuppressant recipients are at risk of chronic liver

diseases
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e Prevalence study conducted in 2017/2018 on donor
population using HEV NAT

— 0.14% , mainly Genotype 3

* % RR highest in Chinese donors.
* No Malay donors are tested RR for HEV NAT

e Formation of Risk-Based Decision Making Workgroup to
put up paper on ‘Risk Mitigation Strategy for minimising
risk of Transfusion-transmitted Hepatitis E virus infection
Singapore’

e Reviewed by HSA Blood Advisory Committee & MOH

— High HEV NAT prevalence but no reported HEV-TTI cases till date
— Conduct HEV seroprevlaence study on donor population

— Pending review by MOH after looking at probability of local HEV
infection through transfusions versus diet
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HEV Testing in Blood Supply

Region Country Donor HEV RNA- Sampling Reported Screening of
positive rates year TTHEV blood donations
Asia Australia 1:14 799 (IDT) 2014 Yes Not recommended
Pacific Japan 1:8173 (MP of 50 2005-2015 Yes Implemented in
(Hokkaido) | donors) Hokkaido
(planning to
implement
nationwide)
North Canada 0:13,993 (MP of 2013-2015 Not recommended
America between 48 & 100
donors)
USA 1:9500 (IDT) 2013 In evaluation
Europe Denmark 1:2331 (IDT) 2015 Not recommended
England 1:2848 (MP of 24 2012/13 Yes Implemented
donors)
1:1365 (MP of 24 2016
donors)
France 1:2218 (MP of 96 201213 Yes Under
donors); 1:1000 consideration
(MP of 6 donors)
Germany 1:1240 (MP of 6 2011 Yes Under
donors) consideration
{(Universal
screening
implemented in
some blood
establishments)
Ireland 1: 5000 (IDT) 2013-2014 Implemented
1:2778 (IDT) 2016
Metherlands | 1:2671 (MP of 201112 Implemented
between 48 & 480
donors)
Spain 1:3333 (IDT) 2013 In evaluation

MP = mini pooled donation nucleic acid testing (NAT); IDT = Individual donation NAT
In evaluation: collecting more data
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“‘,'HSA Factors Influencing HEV Strategy in Singapore
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Figure 1  Incidence {per 100,000 population) of reported indigenous acute hepatitis E cases and proportion (%) of reported cases \

which were imported, 2000—2011°, "Excluded 59 foreigners and tourists seeking medical treatment in Singapore.

Tan et al. Journal of infection (2013) 66, 453-4

59

Impact on patient groups

AVA’s messages

‘ Cook Your Food Y
i Well 5’
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% \Separate Raw Food i
From Cooked Food
o ey
0
Disinfect tea towels or dishcloths regularly, once a [~ -
week, with either chlorine or hot water.

Wash your hands before and after handling food,
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e ] FOOD SAFETY IS A \d
& - ‘ SHARED RESPONSIBILITY! AYA

Ensure the centre of meat and poultry are
well-cooked.

» Transplant patients or more

/

Imported pork products
HEV RNA in pork liver :
* Hong Kong :1%

* Japan:2-5%
* Thailand : 0.3%
Pavio et al. Vet Res (2017) 48:78

exposed to bacteria during the mincing process.

Take special note when cooking minced meat or
meat patties as mince meat becames more
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e Risk stratification

e Risk- based decision making
— Logical & Evidence based approach

e Most often determined by
— Public
— Political
— Media
— Cost effectiveness
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