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Introduction

During last two decades, we have faced several
new infectious diseases or infectious diseases which
were never happened in our country but now posed
threat to our patients and our community. The
definition of emerging disease (EID) is “one that has
appeared in a population for the first time, or that may
have existed previously but is rapidly increasing in
incidence or geographic range”. There are so many
emerging infectious diseases, they include all class of
agents, more than half are zoonotic, several of these
are derived from human activities and rapid transpor-
tation is one of important factors for rapid spread of
these EIDs. When any community faced EIDs, there
are concerned about transmission of these infec-
tious agents via transfusion which need the following
attribute: presence of infectious agent in asymptomatic
blood donor, viable during processing and storage of blood
product and finally the agents cause clinical problem
in at least part of recipients’. This article will focus
on Zika virus, Dengue virus, Chikungunya virus, and
Hepatitis E virus which are EIDs that are relevance to
Thailand and should be concerned about transmission
via blood transfusion.

Zika Virus (ZIKV)

Zika virus is single stranded RNA, vector -borne
virus in genus Flavivirus, family Flaviviridae. There
are African and Asian lineages. This virus was first
described in primate from Zika forest in Uganda in
1947 and later was isolated from Ades mosquito. The
first three human infection cases was reported in 1954
from Nigeria®’. Zika virus infections were reported from

Africa and Asia including Thailand (7 cases of local

resident were reported for Zika infection during 2012-

2014 in Thailand)*. The first outbreak outside Africa
and Asia started in 2007 from Yap Island across the
Pacific. In 2015, Zika was spread to Brazil, Puerto Rico
and many other countries. On February 1, 2016, WHO
declared a public health emergency of international
concern because there is increased microcephaly and
neurological disorders occurred in area affected by Zika
and in November 18, 2016, WHO declared of committed
long term response to Zika infection®.

Modes of transmission are mosquito Aedes spp.
bite, maternal to fetal transmission (both intrauterine
and perinatal), sexual transmission, laboratory exposure
and theoretical -transfusion-transplant-fertility treatment
and breast feeding. Incubation period ranges from 3-12
days. Viremia ranges from few days to 1 week and
virus can remain in semen for longer periodG.

Symptoms are fever, skin rashes, muscle and joint
pain, malaise, headache and conjunctivitis. Symptoms
usually are mild and last for 2-7 days. Eighty percent
of infection are asymptomatic.

Treatment: Because clinical symptoms are usually
mild, last in days to weeks, hospitalization is uncommon
and fatality is rare. There is no specific treatment, only
symptomatic treatment is needed’.

Clinical significance of Zika virus infection are

a. Microcephaly and CNS malformation: There was
increased reported of microcephaly and CNS malformation
in Brazil. Data confirmed that 17 microcephaly babies
had Zika infection. ZIKV RNA was found in amniotic
fluid (Zika virus can cross placenta) and was detected
in brain of microcephaly baby.

b. Guillain Barre syndrome (GBS): During 2013 - 2014
outbreak in French Polynasia, there were 42 GBS which

98 percent had antibody to Zika virus. In 2016 outbreak
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in Brazil, Columbia, El Salvadore, Suriname and
Venezuela, there was increased cases of GBS™.

Concern about blood transfusion: Zika virus can
be transmitted via transfusion from asymptomatic
infected blood donors. There were 2 reported cases of
transfusion-transmitted Zika in Brazil'.

Prevention: In endemic area, “accept risk” when
transfusion is needed, encourage donor to report
possible Zika infection symptoms to blood center. The
donor testing (ZIKV NAT), pathogen inactivation and
import of blood product from area without Zika are
additional options for country with enough resources.
In country with lower resource may select to provide
Zika's safe blood for focus risk group e.g pregnant women
or intrauterine transfusion’. Blood donor who had
positive ZIKV NAT should be deferred for 120 days’.
For non-endemic area, travel restriction and deferred
donor who are at risk of Zika infection at least 28 days
after resolution of symptoms".

Chikungunya Virus (CHIKV)

Chikungunya virus is a single-stranded RNA virus
in genus Alphavirus, family Togaviridae. In 1952, Tan-
zania was first recorded endemic and spread to India,
Southeast Asia including Thailand and Western Pacific.
Large outbreak recently occurred in Indian Ocean Island,
New Caledonia, Caribbean Island and Latin America'.

Modes of transmission are vector borne by mos-
quito- Aedes spp and maternal-fetal transmission. Blood
borne transmission was possible. Currently, there is no
reported case of CHIKV transmission via transfusion but
theoretical is possible because there is asymptomatic
infection with high level of viremia'*".

Clinical significance: Viremia lasts 2-6 days, asymp-
tomatic infection ranges from 3-28% of cases and incu-
bation period varies from 3-7 days. Symptoms include
high fever, joint pain, myalgia, arthritis, conjunctivitis,
nausea, vomiting, maculopapular rash (involve trunk,
extremities, palm sole and face). Fever can be biphasic,
joint symptoms can be severe. Thrombocytopenia,

lymphopenia, and elevated creatinine may be found.

Serious complication is rare (myocarditis, ocular disease,
hepatitis, neurologic disease - GBS, myelitis, cranial
nerve palsies). Diagnosis is based on clinical features,
laboratory detection of virus in serum and virus-specific
antibodies with neutralization.

Treatment: In most cases, only symptomatic treat-
ment is required’.

Concern about transmission via blood transfusion:
In La Union (2005), suspension of local blood donation,
use of import red cells and use of pathogen inactiva-
tion are implemented™ and in addition, CHIKV NAT is
implemented in Saint Martin (2014)".

Dengue virus (DENV)

Dengue virus is single stranded RNA virus genus
Flavivirus in the family Flaviviridae. There are 4 sero-
types of dengue: DENV-1, DENV-2, DENV-3, DENV-4.
Currently all 4 serotypes can be found in every endemic
area. Dengue virus was first isolated in 1943 from
blood sample collected during epidemic in Nagasagi'.
In Thailand, after observation of first case of Dengue in
1949, there are cyclical epidemic activity of alternate
year between low and high incidence".

Mode of transmission are vector borne by Aedes spp.
Mosquitoes and blood borne transmission was reported®.

Clinical significance: The incubation period is 4-7
days, symptoms last 3-10 days, mosquitoes can take
infectious blood during 5 days of infection and be able
to transmit to other, the virus will required additional
8-12 days to be able to infect another human. Symp-
toms include high fever, severe eye pain, joint and
muscle pain, rash and bleeding. Clinicians in Thailand
are familiar with Dengue infection. Some people may
develop Dengue hemorrhagic fever which is immune-
pathologic disease. Dengue-virus immune complexes
trigger release of vasoactive mediators causing vascular
leakage, hemoconcentration, serous effusion, hemor-
rhagic manifestation and shock. Diagnosis was made
from clinical symptoms plus detection of Dengue virus
in patient blood and detection of IgM and IgG antibodies
(4 folds rising).
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Treatment: There is no specific treatment, Dengue
vaccine become available recently. Treatment is sup-
portive and symptomatic”.

Concern about transmission via blood transfusion:
There are several reported cases of transfusion-transmitted
Dengue infection in Hong Kong, Singapore, Puerto Rico,
and Brazil®. The RED III study (collaboration study
between US and Brazil), during epidemic in Brazil in
2012 revealed that there was more than 0.5% of DENV
RNA positive donation and transmission was occurred
in one third. There is no clinical significant different
between recipient of DENV RNA positive and DENV RNA
negative blood transfusion. Estimation rate of Dengue
viremia detection is about 1 donation DENV viremia per
800 clinical dengue cases'. Decision about screening
of Dengue virus in endemic area need to be evaluated
against the magnitude of threat in individual country™.
Hepatitis E virus (HEV)

Hepatitis E virus is single stranded RNA virus, wide-
spread in animal in many area both in developed and
developing countries. HEV causes hepatitis with fatality
rate of 0.2 - 4%. Asymptomatic infection is possible”.

Transmission of HEV: In developing countries, by

drinking contaminated water while in developed country,

by consumption of uncooked infected animal (pork) or
contact with infected animal. HEV can also be trans-
mitted via blood transfusion, mother to child and organ
transplantation.

Concern about transmission via blood transfusion:
HEV were detected in blood donors from China, UK,
Germany, Japan, The Netherlands and Scotland and there
was documented transfusion transmission HEV in UK,
France, Japan, Saudi Arabia and Germany”. In Japan
report, Non-Hodgkin Lymphoma patient developed hepa-
titis 40-60 days after transfusion®. Hepatitis E infection
can be serious in pregnancy and immunocompromised
host. Chronic HEV was reported in immuno-compromised
host. To manage for safety of blood supply, we have
to “accept risk”, donor management by deferral donor

with active hepatitis E or hepatitis of unknown origin,

their sexual partner, person who are closed contact with
them for 12 months, donation testing (HEV NAT) and
finally, pathogen inactivation process. Currently, Ireland

and UK implement HEV NAT for donor screening™.

Summary

Several emerging infectious diseases can be trans-
mitted via blood transfusion. The above content is
selected based on concern during 2016-2017 in our
country but there are many more EIDs in our changing
world. Additional screening for new infectious marker
has considerable cost and pathogen inactivation in
blood product which will be universal coverage for all
infectious agents is currently expensive and may not
be able to use for every blood component type. Hemo-
vigilance system is very important tool to monitoring
blood safety and possible problem in our transfused
recipient. The National Blood Centre, Thai Red Cross
Society established committee for Emerging Transfu-
sion Transmitted Disease who will gather the relevant
data and prepare consensus recommendation for proper
practice in our country. More information about other
EID and transmission through blood transfusion can
be retrieved from excellent source at TRANSFUSION
special issue for EID (August 2009)” or go to AABB
website about EID.
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