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Abstract. Seasonal influenza B viruses cause outbreaks in both tropical and temper-
ate regions of the world. In Malaysia, the National Influenza Center, Institute for
Medical Research, Kuala Lumpur monitors circulating Influenza virus B strains.
All respiratory specimens received from patients presenting with influenza-like
illness (ILI) from 2005 to 2015 were included in the study. Specimens were inocu-
lated into Madin-Darby Canine Kidney cells and isolates identified by indirect
immunofluorescence antibody technique and hemagglutination inhibition typing
assay. The predominant influenza type B virus strains were B/Hong Kong/330/2001-
like in 2005, B/Malaysia/2506/2004-like (new strain isolated in Malaysia) in 2006,
B/Florida/4/2006-like in 2007 and 2008 and B/Brisbane/60/2008-like in 2009 - 2012,
B/Massachusetts/2/2012-like in 2013 - 2014, and B/Phuket/3073/2013-like virus in
2015. During the study period, both B/Victoria and B/Yamagata lineage viruses
were circulating in Malaysia. Predictions on upcoming predominant B lineage
for influenza vaccine program failed in 2005, 2007 and 2009 as the predominant
circulating influenza type B strains did not match the vaccine components. The
influenza virus B/ Victoria lineage was greater in occurrence compared to B/
Yamagata lineage during the 11-year study period. These local surveillance data
of the prevalent circulating influenza type B virus strains are important not only
for control strategies but also for selection of appropriate virus strains to be used
in the annual influenza vaccine formulation.
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INTRODUCTION

Influenza virus has emerged as one
of the major causes of human morbidity
and mortality in both temperate and
tropical regions of the world (Nicholson
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etal,2003; Ong et al, 2010; Horm et al, 2014;
Tan et al, 2015) with significant number of
deaths reported each year (WHO, 2014).
Epidemics of seasonal influenza occur
annually and affect every person regard-
less of their age (WHO, 2014). In tropical
Malaysia, seasonal influenza cases have
been reported to occur all year round with
a predominant peak during the dry and
wet seasons (Shahidah et al, 2003; WHO
European Region, 2015).

Although influenza type A viruses
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are considered as having the greatest
potential public health impact, influenza
B virus infections also contribute to a sig-
nificant cause of morbidity and mortality
worldwide (Seleka et al, 2017). Symptoms
are usually mild and self-limiting but
the infection can also develop into a
life-threatening severe acute respiratory
illness among elderly and infant patients
presenting with chronic medical condi-
tions (Petrovic et al, 2011).

Outbreaks of influenza B have been
reported worldwide, occurring in loca-
tions with close living conditions such
as in primary school (Flood et al, 2012),
nomadic community (Khan et al, 2013)
and welfare home (Win et al, 2010). These
reports highlight the need of influenza B
surveillance to enhance infection control
practices and alleviate the burden of
future outbreaks. In Malaysia, recent
reports only describe epidemiological and
evolutionary dynamics of influenza virus
B lineages, categorized as Victoria and
Yamagata based on genetic and antigenic
properties (Oong et al, 2015), circulating in
Malaysia from 1995 to 2008 amongst chil-
dren (Sam et al, 2015) and adults from 2012
to 2014 (Oong et al, 2015). The only report
on circulating influenza virus strains was
conducted in 2010 (Zainah et al, 2010).

Hence, this report documented in
Malaysia seasonal influenza B infection
over an 1l-year period including previ-
ous data (Zainah et al, 2010) to provide
a broad view on the circulation trend of
influenza B cases.

MATERIALS AND METHODS

Samples collection

All influenza-like illness (ILI) speci-
mens received from January 2005 to De-
cember 2015 were included in this study.
According to WHO criteria, ILI is defined
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as fever (body temperature >38°C) with
cough and/or sore throat, and absence of
other diagnoses (Juliaet al, 2017). Specimens
(nasopharyngeal swab/aspirate, throat
swab/nasal swab, throat gargle, sputum,
and bronchoalveolar/tracheal lavage) were
collected by government hospitals and
outpatient clinics throughout Malaysia
and sent to the National Influenza Center
(NIC), Institute for Medical Research
(IMR), Kuala Lumpur.

This study used retrospective speci-
mens and data were collected as part of
a routine influenza public health surveil-
lance. The analysis used only de-identified
and aggregated laboratory data. Therefore,
the study does not require approval from
human subject’s ethics review committee.

Laboratory investigations

Samples were identified as posi-
tive for influenza virus infection by cell
culture technique and indirect immuno-
fluorescence antibody assay. Samples
were cultured in Madin-Darby Canine
Kidney (MDCK) cells and considered
positive for influenza when cytophatic
effect (CPE) was present (Zainah et al,
2010), and in the indirect immunofluo-
rescence assay (IFA technique) positivity
was based on presence of fluorescence
(IFA respiratory panel 1 Kit; Millipore,
Livingstone, UK) in nucleus or cytoplasm
of the cells. Positive samples by cell culture
were harvested when cells showed CPE.
Only influenza virus isolates (n=1,360)
subsequently were submitted to the WHO
Collaboration Centre for Reference and
Research on Influenza, Melbourne, Aus-
tralia for hemagglutination inhibition
(HAI) typing assay (Zainah et al, 2010).
Data received on circulating influenza B
strains were analyzed locally for evalu-
ating annual incidence and identifying
predominant types circulating in Malaysia
from 2005 to 2015.
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RESULTS

Over the whole study period of 11
years, the NIC, IMR received 19,001
respiratory specimens from patients
initially diagnosed with ILI, from which
only 1,360 (7.16%) were confirmed posi-
tive for influenza virus, with 472/1,360
(34.7%) identified as influenza B and 888
(65.3%) influenza A (Table 1). Influenza
type A virus was isolated more often than
influenza B virus in 2005 - 2009, 2011, 2014
and 2015, while influenza type B virus
was more common in 2010 and 2012-2013
(Fig 1). The highest number (82, 17%) of
influenza B cases was reported in 2005 and
the lowest (4, 1%) in 2011 (Table 1)

In 2005, three peaks of influenza B
were observed (in April, July and Novem-
ber), while only a spike in the number of
influenza B cases was observed in 2006
(April). In 2007-2009, no peak in influenza
B was noted, but in the following five
years, one peak of influenza B incidence
was observed in 2010 (September), 2012
(April), 2013 (May), and 2014 (July); In
2011, low incidence of influenza B was
present throughout the year. However, in
2015 three influenza B peaks (March, April
and October) were noted (Fig 2).

Of the 472 influenza B cases, 330
(70%) were classified into the B/Victoria
(208, 63%) and B/Yamagata (122, 37%)
lineages (Fig 3). Influenza virus B/Vic-

Table 1
Influenza-like illness (ILI) specimens and percent influenza virus types A and B at
the National Influenza Center, Institute for Medical Research (IMR), Kuala Lumpur,

Malaysia, 2005 to 2015.

Year Total ILI cases Influenza virus positive (%) Influenza Influenza

virus type A virus type B

(%) (%)

2005 923 160 (17.3) 78 (49) 82 (51)
2006 459 145 (32) 83 (57) 62 (43)
2007 1,847 236 (12.8) 165 (70) 71 (30)
2008 2,210 225 (10.2) 185 (82) 40 (18)
2009 1,678 227 (13.5) 177 (78) 50 (22)
2010 874 72 (8.2) 30 (42) 42 (58)
2011 1,216 23 (1.9) 19 (83) 4(17)
2012 1,401 33 (2.4) 7 (21) 26 (79)
2013 2,087 50 (2.4) 20 (40) 30 (60)
2014 2,625 67 (2.6) 43 (64) 24 (36)
2015 3,681 122 (3.3) 81 (66) 41 (34)
Total 19,001 1,360 (7.16) 888 (65.3) 472 (34.7)
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Fig 1 - Circulating influenza type A and B viruses in Malaysia between 2005 and 2015. Data were
from influenza-like illness specimens deposited at the National Influenza Center, Institute for
Medical Research, Kuala Lumpur, Malaysia and typed using a hemagglutination inhibition
assay.
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Fig 2 - Monthly distribution of influenza B isolates in Malaysia from 2005 to 2015. Samples are those
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described in legend to Fig 1.
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Fig 3 - Percentages of influenza type B viruses subtypes in Malaysia from 2005 to 2015. Samples
are those described in legend to Fig 1. Circle on top of column indicates influenza B vaccine

formulation. Vic, Victoria; Yam, Yamagata.

toria lineage was predominant in 2005
- 2006 and 2009 -2012, while influenza
virus B/Yamagata lineage predominant
in the other years of the study period.
The major influenza type B virus strains
were B/Hong Kong/330/2001-like in 2005,
B/Malaysia/2506/2004-like in 2006, B/
Florida/4/2006-like in 2007 and 2008, B/
Brisbane/60/2008-like in 2009 - 2012, B/
Massachusetts/2/2012-like in 2013 and
2014, and B/Phuket/3073/2013-like virus
in 2015 (Table 2). The influenza vaccine
formulation employed in the country cor-
responded to the predominant influenza
virus B strain only in the years 2006, 2008,
2010, 2011, and 2013 - 2015.

DISCUSSION

The aim of influenza surveillance in
Malaysia s to alert the Ministry of Health of
an upcoming influenza pandemic. During
the influenza A/HIN1pdm09 pandemicin
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2009, influenza surveillance systems mon-
itored the severity and trend of pandemic
disease (Fisher et al, 2011). Management
of surveillance data during that time was
important so that a rapid risk assessment
was carried out to alert public health ac-
tion in identifying unusual cluster such
as high death rate as well as initiating
appropriate responses.

This study reveals influenza B cases
in Malaysia were seen throughout the
year with no consistent month(s) of peak
incidence during 2005 to 2015. There
were usually 1-3 influenza B virus strains
co-circulating simultaneously each year.
Tropical countries such as Malaysia do
not have a well-defined influenza seasons
compared to countries in temperate re-
gions (Viboud et al, 2006). Both influenza
Aand B viruses were circulating during all
the 11-year study period, with higher per-
cent influenza A than influenza B viruses
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Table 2
Predominant influenza type B virus strains circulating in Malaysia from 2005 to 2015
and influenza vaccine formulation employed.

Year Circulating Influenza type B Percent WHO vaccine formulation
virus strain in Malaysia
2005* B/Hong Kong/330/2001-like virus? 79.0  B/Shanghai/361/2002-like virus®

B/Malaysia/2506/2004-like virus?
B/Shanghai/361/2002-like virus®
B/Malaysia/2506/2004-like virus?
B/Shanghai/361/2002-like virus®
B/Florida/4/2006-like virus®
B/Shanghai/361/2002-like virus®
B/Malaysia/2506/2004-like virus?
B/Florida/4/2006-like virus®
B/Brisbane/60/2008-like virus?
B/Malaysia/2506/2004-like virus?
B/Florida/4/2006-like virus®
B/Brisbane/60/2008-like virus?
B/Florida/4/2006-like virus®
B/Brisbane/60/2008-like virus?
B/Florida/4/2006-like virus®
B/Brisbane /60/2008-like virus?
B/Wisconsin/1/2010-like virus®
B/Massachusetts/2/2012-like virus®
B/Brisbane/60/2008-like virus?

B/Massachusetts/2/2012-like virus®
B/Brisbane/60/2008-like virus?

B/Phuket/3073/2013-like virus®

2006*

2007*

2008*
2009*

2010

2011

2012

2013

2014

2015

19.8
1.2

942  B/Malaysia/2506/2004-like virus?
5.8

441  B/Malaysia/2506/2004-like virus?
28.8
27.1

100.0  B/Florida/4/2006-like virus®

67.6  B/Florida/4/2006-like virus®
29.7
2.7

94.7  B/Brisbane/60/2008-like virus?
53

75.0 B/Brisbane/60/2008-like virus?
25.0

76.9  B/Wisconsin/1/2010-like virus®
23.1

76.5  B/Massachusetts/2/2012-like virus®
23.5

90.5 B/Massachusetts/2/2012-like virus®
9.5

100.0  B/Phuket/3073/2013-like virus®

*From Zainah et al (2010). °B/ Victoria lineage. ®B/Yamagata lineage.

except in year 2005, 2010, 2012, and 2013.

In Singapore, influenza viruses circu-
late throughout the year (Ang et al, 2016)
but with bimodal pattern of influenza inci-
dences at the start and middle of the year
(Lim et al, 2014), similar to an earlier report
in Malaysia by Shahidah et al (2003). This
discrepancy with the current study might
be due to variability of climate and other
environmental factors such as tempera-
ture, humidity and El Nino effect, which
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could impact influenza prevalence (Shoji
et al, 2011; Yang et al, 2011).

The other important focus of influ-
enza surveillance is to monitor virus
strains to be used in the annual influenza
vaccine formulation. From 2005 to 2014,
both influenza B/Victoria and B/Yamagata
lineages were found to be circulating
in Malaysia, but only viruses of the B/
Yamagata lineage were detected in 2015.
In 2004, a new circulating influenza B
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strain was discovered and characterized
as B/Malaysia/2506/2004-like virus in the
B/Victoria lineage virus (Sam et al, 2015).
This virus appeared to be circulating in
Malaysia continuously from 2005 to 2008,
with the highest predominance among in-
fluenza B strains (94.2%) in 2006; however,
the strain was not found after 2009. WHO
recommended the B/Malaysia/2506/2004-
like strain be included in vaccine formu-
lation for Northern and Southern Hemi-
sphere for 2006 and 2007 (WHO, 2006).
We believe this B/Malaysia/2506/2004-like
virus may have caused an epidemic in Ma-
laysia before spreading to other countries
(Sam et al, 2015).

In Malaysia, influenza B vaccine com-
ponents perfectly matched the circulating
strains except in 2005, 2007, 2009, and
2013. From 2010 to 2012 the predominant
influenza type B virus strains were iden-
tified as B/Victoria lineage while B/Yama-
gata lineage virus was the predominant
strain from 2013 to 2014. It was also ob-
served, even though B/Victoria lineage
was predominantin 2011 and 2012, around
25% of influenza B circulating in Malaysia
were B/Yamagata lineage viruses, while in
2013, B/Yamagata lineage was predomi-
nant with B/Victoria lineage accounting
for only 25%.

This study has a major strength in
that the ILI clinical samples were col-
lected countrywide by the practitioners
of sentinel sites and all influenza isolates
were analyzed by the WHO Collaborating
Centre in Melbourne, Australia. There-
fore, the data provided a comprehensive
picture of circulation trends of influenza
B viruses in Malaysia during the study
period. However, a number of limita-
tions were encountered: (i) only 70% of
the influenza B cases were successfully
recovered and grouped into subtypes due
to loss of the virus viability during trans-
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portation of specimens and limitation in
sensitivity of HI analysis, and (ii) because
not all patients with ILI symptoms sought
treatment resulting in an underestimation
of the actual incidence of influenza in the
country. We also noticed criteria for ILI
(Navarro-Mari et al, 2005) poorly related
to laboratory-confirmed influenza as only
7.2% of ILI cases were confirmed positive
for influenza viruses (A and B).

In conclusion, this current study
provides information on temporal pattern
of influenza B incidences and reaffirmed
the need of a local influenza surveillance
program to inform on the appropriateness
of annual influenza vaccines as well as for
outbreak control.
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