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Objective To characterize influenza seasonality and identify the best time of the year for vaccination against influenza in tropical and
subtropical countries of southern and south-eastern Asia that lie north of the equator.

Methods Weekly influenza surveillance data for 2006 to 2011 were obtained from Bangladesh, Cambodia, India, Indonesia, the Lao People’s
Democratic Republic, Malaysia, the Philippines, Singapore, Thailand and Viet Nam. Weekly rates of influenza activity were based on the
percentage of all nasopharyngeal samples collected during the year that tested positive for influenza virus or viral nucleic acid on any
given week. Monthly positivity rates were then calculated to define annual peaks of influenza activity in each country and across countries.
Findings Influenza activity peaked between June/July and October in seven countries, three of which showed a second peak in December
to February. Countries closer to the equator had year-round circulation without discrete peaks. Viral types and subtypes varied from year
to year but not across countries in a given year. The cumulative proportion of specimens that tested positive from June to November was
>60% in Bangladesh, Cambodia, India, the Lao People’s Democratic Republic, the Philippines, Thailand and Viet Nam. Thus, these tropical
and subtropical countries exhibited earlier influenza activity peaks than temperate climate countries north of the equator.

Conclusion Most southern and south-eastern Asian countries lying north of the equator should consider vaccinating against influenza
from April to June; countries near the equator without a distinct peak in influenza activity can base vaccination timing on local factors.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Influenza is a vaccine-preventable disease; safe and effective
vaccines have been used for more than 60 years to mitigate
the impact of seasonal epidemics.’ Annual human influenza
epidemics occur during the respective winter seasons in the
temperate zones of the northern and southern hemispheres
- i.e. between November and March in the northern hemi-

sphere and between April and September in the southern
hemipshere.'~ Data on influenza strains circulating globally
are used to predict which strains have the highest probability
of circulating in the subsequent season and this information
is used to generate recommendations for seasonal influenza
vaccine composition.*

The effectiveness of influenza vaccines depends not only
on the right match between vaccine strains and circulating viral
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strains, but also on the vaccine-induced
immune response in the target popula-
tion.” Several types of influenza vaccine
are regularly available on the market.
The most commonly used one - non-
adjuvanted, influenza-virus-containing
vaccine (the “inactivated influenza vac-
cine”) - induces neutralizing antibody
responses that wane during the year.”
Therefore, appropriate timing of vaccina-
tion is a very important consideration in
efforts to improve vaccine effectiveness.
Better understanding of influenza sea-
sonality and viral circulation is essential
to selecting the best time for vaccination
campaigns, which should precede the
onset of the influenza season by several
weeks.

Despite substantial influenza-
associated morbidity and mortality and
increasing local vaccine manufacturing
capacity, many tropical Asian countries
have yet to improve population-wide
routine influenza vaccination.””"” Al-
though influenza surveillance data have
been very useful in developing vaccina-
tion strategies in temperate regions,
fewer data are available from countries
in tropical and subtropical areas.*''-"
Current progress in influenza surveil-
lance and the widespread use of highly
sensitive molecular assays for influenza
diagnosis and viral typing have shown
more complicated patterns of influenza
activity in the tropics and subtropics
than in other areas, with year-round
circulation in some regions and bi-
annual peaks of circulation in others."*"
Such undefined patterns of influenza
activity further complicate vaccination
recommendations and, in particular, the
selection of an appropriate time for vac-
cination.”"” We undertook the analysis
of influenza surveillance data from 10
countries in tropical and subtropical
parts of southern and south-eastern
Asia to characterize common trends
in influenza circulation and therefore
identify the most appropriate time for
vaccination.

Methods
Data collection

Nasopharyngeal swabs from patients
presenting with influenza-like-illness
were collected at various clinics within
each country as part of an influenza
surveillance network across the Asian
region. The number of specimens tested
and the number of samples positive for
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influenza virus or viral nucleic acid
were collected directly from weekly
surveillance data or extracted from
FluNet for 10 selected countries in
Asia: Bangladesh, Cambodia, India,
Indonesia, the Lao People’s Democratic
Republic, Malaysia, the Philippines,
Singapore, Thailand and Viet Nam."
FluNet data are regularly collected by
surveillance systems in geographically
disparate sentinel sites that register cases
of influenza-like illness or severe acute
respiratory infection.'>'**” Data on
specimen positivity and on viral sub-
types were based upon specimens from
these surveillance systems; all samples
were tested using reverse transcription
polymerase chain reaction assays,” with
the exception of samples from India col-
lected before 2009, which were tested
with viral isolation methods."”

Since influenza surveillance in the
different countries was started in differ-
ent years, data for India, Malaysia, the
Philippines and Viet Nam were available
for 2006 to 2011; data for Cambodia,
Indonesia, Singapore and Thailand, for
2007 to 2011; and data for Bangladesh
and the Lao People’s Democratic Repub-
lic, for 2008 to 2011.

Data analysis

Data on laboratory-confirmed influenza
for each country were analysed individu-
ally in MS Excel (Microsoft, Redmond,
United States of America) and PASW
Statistics 18 (SPSS Inc., Chicago, USA).
Monthly influenza activity was calcu-
lated by adding the weekly number of
specimens that tested positive during a
given month. The monthly data were then
plotted as the percentage of all positive
specimens during the calendar year that
corresponded to that month. Means and
standard errors were calculated from the
cumulative data for each country over
the period evaluated. Data from 2009
were processed separately owing to the
emergence of influenza virus A(HINTI)
pdmo09, which did not follow the usual
seasonal pattern of influenza viruses.

Results
Circulating influenza viruses

Of a total of 253611 specimens tested
in the 10 participating countries, 45282
(17.9%) were positive for viral nucleic
acid (or for influenza viruses from speci-
mens from India obtained before 2009)
(Table 1).
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Bangladesh

Of the 12583 specimens tested between
2008 and 2011, 1747 (13.9 %) were posi-
tive (Table 1). Analysis of monthly data
showed that influenza activity was high-
est from June to September during most
years (Fig. 1 and Fig. 2), with peak activ-
ity in July and August (Fig. 2). Subtype
A H1 and type B influenza viruses were
the ones most frequently reported during
2008 (Fig. 3): they were found in 39.3%
and 46.7%, respectively, of all specimens
that tested positive. Influenza A(HIN1)
pdmO09 emerged in mid-2009 (42.7%) and
its circulation persisted in 2010 (39.2%); it
co-circulated mainly with subtype A H3
viruses (51.1%) in 2009 and with type B
viruses (43.6%) in 2010 (Fig. 3). A H3
viruses were the ones most frequently
reported in 2011 - 50.4% of all positive
specimens - followed by type B viral
strains (47.1%) (Fig. 3).

Cambodia

Of the 10105 specimens tested from
2007 to 2011, 1574 (15.6%) were posi-
tive (Table 1). Analysis of monthly data
showed influenza activity primarily
from July to December for most years
(Fig. 1 and Fig. 2), with discrete peaks
in September to October (Fig. 2). In
2007, influenza activity peaked in
March and in August to September,
while a peak of activity was identified
between September and November for
2008 and between August and Novem-
ber for 2010 and 2011 (Fig. 1). Subtype
A H3 (29.5% and 53.7%) and type B
(56.8% and 34.1%) viral strains were the
ones most frequently reported in 2007
and 2008. Influenza A(HIN1)pdm09
virus (22.9%) emerged in mid-2009 and
its circulation persisted in 2010 (32.8%)
and 2011 (25.2%), with co-circulation
of subtype A H3 viruses (53.1%, 40.2%,
and 9.2% in 2009, 2010 and 2011,
respectively) and type B viral strains
(22.9%, 27.0% and 65.6% in 2009, 2010
and 2011, respectively) (Fig. 3).

India

Of the 28 024 specimens tested from 2006
to 2011, 2803 (10.0%) were positive (Ta-
ble 1). Between 2006 and 2008 all samples
were studied by virus isolation methods.
Analysis of monthly data showed in-
creased influenza activity after June for
most years (Fig. 1 and Fig. 2), with discrete
peaks between June and August (Fig. 1).
In 2008, influenza activity remained
above background activity throughout the
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Table 1. Rates of sample positivity to tests for the detection of influenza viruses or viral nuceic acid in 10 tropical and subtropical
countries of southern and south-eastern Asia, by year, 20062011

Country/samples Year

2006 2007 2008 2009 2010 2011 Total
Bangladesh
Samples (n) = = 2654 3263 3471 3195 12583
Positive, no. (%) = = 270(10.2) 454 (13.9) 558 (16.1) 465 (14.6) 1747 (13.9)
Cambodia
Samples (n) = 1247 1347 2345 2583 2583 10105
Positive, no. (%) = 95 (7.6) 212 (15.7) 405 (17.3) 377 (14.6) 485 (18.8) 1574 (15.6)
India
Samples (n) 33207 36307 4702° 3623 5542 7207 28024
Positive, no. (%) 117 (3.5) 166 (4.6) 204 (4.3) 564 (15.6) 662 (11.9) 1090 (15.1) 2803 (10.0)
Indonesia
Samples (n) = 2098 2394 3307 3527 3824 15150
Positive, no. (%) = 185 (8.8) 580 (24.2) 437 (13.2) 716 (20.3) 593 (15.5) 2511 (16.6)
Lao People’s
Democratic Republic®
Samples (n) = = 483 2094 1519 1853 5949
Positive, no. (%) = = 85 (17.6) 625 (29.8) 355 (23.4) 237 (12.8) 1302 (21.9)
Malaysia
Samples (n) 1657 1841 2196 1682 862 2085¢ 10323
Positive, no. (%) 130(7.8) 218(11.8) 209 (9.5) 225(13.4) 48 (5.6) 64 (3.1) 894 (8.7)
Philippines
Samples (n) 5959 6291 12058 23903 11212 9685¢ 69108
Positive, no. (%) 529 (8.9) 536 (8.5) 835(6.9) 7914 (33.1) 1899 (16.9) 894 (9.2) 12607 (18.2)
Singapore
Samples (n) = 13285 15393 17037 6936 2798¢ 55449
Positive, no. (%) = 326 (2.5) 1525(9.9) 6322 (37.1) 3499 (50.4) 1129 (40.4) 12801 (23.1)
Thailand
Samples (n) - 4315 3736 3067 3171 3132 17421
Positive, no. (%) = 794 (18.4) 907 (24.3) 645 (21.0) 810 (25.5) 646 (20.6) 3802 (21.8)
Viet Nam
Samples (n) 4146 6215 6904° 4372 1886 5976¢ 29499
Positive, no. (%) 812 (19.6) 1073 (17.3) 1477 (21.4) 760 (17.4) 193 (10.2) 926 (15.5) 5241(17.8)
Total samples 15082 38922 51867 64693 40709 42338 253611
Total positive, no. (%) 1588 (10.5) 3393 (87) 6304 (12.2) 18351 (284) 9117 (224) 6529 (15.4) 45282 (17.9)

@ Testing by viral isolation.

® Surveillance included both outbreak sentinel surveillance.

¢ Data from FluNet.

Note: All tested samples (nasopharangeal swabs) came from people of all ages who presented to sentinel outpatient clinics with influenza-like illness: i.e. fever
(reported or documented temperature >38 °C) and cough or sore throat.

year (Fig. 1). India had highly divergent
monthly patterns between the northern
and the southern states (data not shown).
Subtype A H1 and type B viruses were
the most frequently reported in 2006
and 2007 (35.0% and 38.0% for subtype
A H1, and 38.5% and 47.0% for type B
strains, respectively, Fig. 3). Subtype A H3
(39.7%) and type B (50.0%) viruses co-
circulated in 2008. Subtype A H3 viruses
circulated in the first half of 2009, followed
by A(HIN1pdm09) virus (42.0%), which
emerged mid-2009 and persisted in 2010
(40.2%) and 2011 (12.1%, Fig. 3). Type B
(8.3%, 52.1%, 32.3%) and subtype A H3
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influenza viruses (44.1%, 7.6%, 55.6%)
co-circulated with A(HIN1pdm09) dur-
ing all three years.

Indonesia

Of the 15150 specimens tested from
2007 to 2011, 2511 (16.6%) were posi-
tive (Table 1). Analysis of monthly data
showed year-round influenza activity
for most years and different months of
peak influenza activity in some years
(Fig. 1 and Fig. 2). Circulating influenza
types and subtypes were available only
for 2010 and 2011. Influenza subtype
A H3 and type B viruses were the most

frequently reported (37.1% and 45.5%,
for subtype A H3 virus and 49.9% and
24.8% for type B viruses, respectively).
Identification of A(HIN1)pdmO09 in the
country varied from 11.8% of positive
specimens in 2010 to 29.0% in 2011
(Fig. 3; no virus identification data were
available for 2009).

Lao People’s Democratic Republic

Of the 5949 specimens tested from 2008
to 2011, 1302 (21.9%) were positive (Ta-
ble 1). Analysis of monthly data showed
influenza circulation primarily from Au-
gust to December for most years (Fig. 1),

Bull World Health Organ 2014;92:318-330| doi: http://dx.doi.org/10.2471/BLT.13.124412
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Fig. 1. Monthly distribution of samples testing positive for influenza virus or viral nucleic acid by year and country of southern or

south-eastern Asia, 2006-2011
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Note: Figures were obtained from weekly surveillance data.
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Fig. 2. Monthly patterns of influenza trends in samples testing positive to influenza virus or viral nucleic acid in 10 countries of southern
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(... continued)
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¢ This represents the mean value for the samples testing positive on any given month from 2006 to 2011 as a percentage of all the samples that tested positive

during each year.

Note: Data from 2009 were excluded because of the presence of pandemic A(HTN1)pdm09, which did not follow the usual seasonality pattern. The latitude of each

country’s capital city is shown at the top of each panel.

with discrete peaks in August, September
and October (Fig. 1 and Fig. 2). The Lao
People’s Democratic Republic reported
circulation of subtype A H1 and type B
viruses in 2008 (43.5% and 56.5%, re-
spectively). Influenza A(HIN1)pdmO09
virus emerged in mid-2009 (47.5%) and
persisted in 2010 (56.1%). Type B viruses
were also identified in the country in
2010 (31.0%) and 2011 (31.3%). In 2011,
A H3 was the most frequently reported
viral subtype (63.5% of positive speci-
mens) (Fig. 3).

Malaysia

Of the 10323 specimens tested from
2006 to 2011, 894 (8.7 %) were posi-
tive (Table 1). Analysis of monthly data
showed year-round influenza activity
for most years and different months of
peak influenza activity in different years
(Fig. 1 and Fig. 2). Influenza A H1, A H3
and type B viruses circulated at varying
levels in 2006 to 2008 (14.0-65.2%),
while A(HIN1)pdmO09 virus (24.5%)
emerged in mid-2009 and persisted in
2010 (56.3%); it co-circulated with sub-
type A H3 (52.3%) and type B viruses
(21.8%) in 2009 and mainly with type B
viruses (39.6%) in 2010 (Fig. 3).

The Philippines

Of the 69108 specimens tested from
2006 t0 2011, 12607 (18.2%) were posi-
tive (Table 1). Analysis of monthly data
showed influenza activity primarily
from June to October (Fig. 1 and Fig. 2),
with discrete peaks in July, August

and September (Fig. 2). Subtype A H1
(46.1%) and type B strains (44.0%)
were the predominant viruses in 2006;
A HI1 and A H3 viral subtypes were the
ones most frequently reported in 2007
(34.1% and 59.7%, respectively), as were
type B strains in 2008 (75.7%). Influ-
enza A(HIN1)pdmoO9 virus (92.8%)
emerged in mid-2009 and persisted in
2010 (33.4%), when it co-circulated
with type B (50.1%) and subtype A H3
viruses (16.4%). Influenza A(HIN1)
pdm09 was the virus most frequently
(53.2%) reported in 2011, followed
by type B influenza viruses (31.8%)
(Fig. 3).

Singapore

Of the 55449 specimens tested from
2007 to 2011, 12801 (23.1%) were posi-
tive (Table 1). Analysis of monthly data
showed year-round influenza activity and
different months of peak influenza activ-
ity in different years (Fig. 1 and Fig. 2).
Type B viruses were the most frequently
reported influenza viruses in 2007
(79.1%) and 2008 (45.7%). Influenza
A(HIN1)pdmO09 (79.2%) emerged in
mid-2009 and persisted in 2010 (55.8%)
and 2011 (44.2%); it co-circulated with
subtype A H3 (22.5% and 33.8%, respec-
tively) and type B viruses (21.7% and
22.0% respectively; Fig. 3).

Thailand

Of the 17421 specimens tested from
2007 to 2011, 3802 (21.8%) were posi-
tive (Table 1). Analysis of monthly data

Bull World Health Organ 2014,92:31 8—330' doi: http://dx.doi.org/10.2471/BLT.13.124412

showed that increased influenza activity
occurred from January to March and from
June to November or December on some
years (Fig. 1 and Fig. 2), with discrete
peaks in August to September (Fig. 2).
Subtype A H3 (43.3% and 27.2%) and
type B viruses (40.1% and 42.9%) were
the most frequently reported in 2007 and
2008, respectively. Pandemic A(HIN1)
pdm09 emerged (60.6%) in mid-2009 and
persisted in 2010 (53.3%); it co-circulated
with type B (12.9%) viruses and with
subtype A H1 virus (14.0%) and A H3
viruses (12.6%). A H3 (58.5%) was the
viral subtype reported most frequently
in 2011, followed by type B viral strains
(33.7%, Fig. 3).

Viet Nam

Of the 29499 specimens tested from 2006
to 2011, 5241 (17.8%) were positive (Ta-
ble 1). Analysis of monthly data showed
year-round circulation (Fig. 1 and Fig. 2),
and some peak activity in July to August
(Fig. 2). Subtype A H1 and type B vi-
ruses were the most frequently reported
in 2006 and 2008, at 43.5 to 53.7% and
40.8 to 41.3%, respectively, whereas
A H3 subtype (73.9%) and type B viruses
(25.1%) were the ones most frequently
reported in 2007. Influenza A(HINI)
pdm09 emerged (46.6%) in mid-2009
and persisted in 2010 (28.0%), when it
co-circulated with subtype A H3 (71.5%)
viruses. In 2011, A(HIN1)pdm09 was the
influenza virus most frequently reported
(74.1%), followed by type B viruses
(22.1%, Fig. 3).
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Fig. 3. Influenza virus types and subtypes identified, by year and country of southern or south-eastern Asia, 2006—-2011
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(... continued)
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Fig. 4. Months of peak influenza activity in 10 countries of southern and south-eastern Asia, 2006-2011
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Table 2. Existing and proposed schedules for influenza vaccination, by country, in
accordance with influenza activity patterns

Countries Positivity rate (%) Vaccination schedule®
Dec—-May  Jun-Nov Current Proposed

With distinct

influenza activity

peaks

Bangladesh 14 86 Before Hajjc April-June and
before Hajj

Cambodia 14 86 No policy April-June

India 30 70 October— April-June¢

November

Lao People’s 26 74 April-May® April-June

Democratic

Republic

Philippines 20 80 May—December April-June

Thailand 34 66 June—August April-June

Viet Nam 38 61 No policy April-June

Without distinct

influenza activity

peaks'

Indonesia 57 43 Before Hajjc Based on national
considerations, but
before Hajj

Malaysia 59 41 Year round Based on national
considerations

Singapore 63f 37 Year round Based on national

considerations

Dec, December; Jun, June; Nov, November.

¢ Proportion of specimens that tested positive for influenza virus or viral nucleic acid. Data for 2009 are

excluded.

® Data from local clinics, private or public, not necessarily adherent to the country’s Ministry of Health

guidelines.””

¢ Hajj is the largest annual human gathering in the world and vaccination is important to protect from
widespread influenza transmission. Hajj dates vary from year to year (July-December) since they depend

on the moon.

4 The northern most states of Jammu and Kashmir in India have peaks of influenza circulation in December
to March and should consider vaccination in October to November (Mandeep Chadha, personal

communication).

¢ In 2012, with donated northern hemisphere influenza vaccine formulation.
" Vaccine delivery may be dictated by opportunity, such as annual health screening events or health-care

encounters.

9 Singapore had a high positivity rate in January 2011. This skewed the proportions towards higher values in

December to May.

Circulating influenza types and
subtypes

Different types and subtypes of influ-
enza viruses circulated across southern
and south-eastern Asia during the years
studied: type A (subtypes H1 and H3) and
type B strains (Fig. 3). Influenza A HI,
A H3 and type B viruses were reported
across the countries in 2006, 2007 and
2008. As in the rest of the world, pandemic
A(HIN1pdmO09) appeared in southern
and south-eastern Asia in 2009; it was
detected at different times in the various
countries and it co-circulated with other
influenza viruses (Fig. 1 and Fig. 3). In
2009, A(HIN1)pdmO09 and subtype A H3
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(plus some subtype A H1 and type B vi-
ruses) co-circulated in Bangladesh, Cam-
bodia, India, the Lao People’s Democratic
Republic, Thailand and Viet Nam, whereas
A(HIN1)pdmO09 was the predominant
subtype reported from the Philippines
and Singapore in 2009. In 2010, A(HIN1)
pdm09 co-circulated mainly with type B
viruses in some countries (Bangladesh, In-
dia, the Lao People’s Democratic Republic,
Malaysia, the Philippines and Thailand),
and with subtype A H3 viruses in oth-
ers (Cambodia and Viet Nam). In 2011,
some countries (Bangladesh, India, the
Lao People’s Democratic Republic and
Thailand) showed almost no circulation
of A(HIN1)pdm09 and varying degrees of

Siddhartha Saha et al.

co-circulation of subtype A H3 and type B
viruses, while others (Cambodia, Indone-
sia, the Philippines, Singapore and Viet
Nam) continued to have co-circulation of
A(HIN1)pdm09 and influenza B (Fig. 3).

Influenza circulation and
vaccination timing

Two major patterns of influenza circula-
tion emerged from this study (Fig. 2).
Some countries (Bangladesh, Cambodia,
India, the Lao People’s Democratic Re-
public, the Philippines, Thailand and Viet
Nam) presented influenza peak activity
between June and October, and three of
them (India, Thailand and Viet Nam)
showed additional minor peak activity
during the northern hemisphere winter.
Other countries (Indonesia, Malaysia and
Singapore) had year-round influenza ac-
tivity and variable peak activity in some
years (Fig. 4).

Cumulative analysis of monthly in-
fluenza activity between 2006 and 2011
in the 10 countries revealed that >60%
of influenza cases were reported in June
to November for Bangladesh, Cambo-
dia, India, the Lao People’s Democratic
Republic, the Philippines, Thailand and
Viet Nam (Table 2), whereas countries
closer to the equator (Indonesia, Malay-
sia and Singapore) had similar circulation
of influenza viruses in both semesters
(Table 2). The best vaccination times for
each country, as proposed, are indicated
by an arrow in Fig. 2.

Discussion

Weekly influenza surveillance data col-
lected between 2006-2008 and 2011 were
analysed for 10 countries in tropical and
subtropical southern and south-eastern
Asia. Despite differences in surveillance
methods, demographic characteristics
and environmental factors,>>'>***! it was
possible to show peaks of influenza circu-
lation in some countries, while in others
influenza activity was detected throughout
the year. These findings are consistent
with the reports from the countries.'*'**’
Host-related and environmental factors
(e.g. lower temperatures and decreased
humidity) may influence both viral
transmission and host susceptibility.>*>*
Several countries, such as Bangladesh,
Brazil, India and Viet Nam, have reported
high influenza activity that coincides with
rainy seasons,'>'®'*** while other coun-
tries, such as the Philippines, Singapore
and Thailand, have reported semi-annual
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peaks that are not necessarily associated
with rainfall.*** Thus, the seasonality of
influenza in the tropics and subtropics
appears to be country-specific.
Throughout the surveillance period,
influenza virus types A and B co-cir-
culated across all countries included in
this study.”” In 2009, influenza A(HIN1)
pdmO09 virus appeared in the area and
persisted, with limited circulation, in 2010
and 2011. Some other countries also con-
tinued to report A(HIN1)pdm09 in 2011,
and again during the winter of 2012.*** In
2011, A H3 virus was the subtype most
frequently reported in several countries
(Bangladesh, India, the Lao People’s
Democratic Republic and Thailand). This
resurgence of subtype A H3, explained
as an antigenic drift of the virus,** has
led to the selection of A H3 Victoria for
the vaccine formulation for the northern
hemisphere in 2012-2013.”

During the study period, we observed
that most countries in tropical and sub-
tropical southern and south-eastern Asia
(Bangladesh, Cambodia, India, the Lao
People’s Democratic Republic, the Phil-
ippines and Thailand) experienced peak
influenza activity between June/July and
October, ahead of most counties in the
northern hemisphere, where influenza
vaccine formulations are usually available
around October (Fig. 4). Since country-
specific data on influenza seasonality for
most tropical and subtropical countries
are sparse, vaccine licensing and use, and
the timing of vaccination campaigns,
have been historically regulated in ac-
cordance with their hemispheric location.
Nevertheless, as influenza vaccination
should precede peak activity periods in
order to confer maximum protection,
tropical and subtropical countries should
consider starting vaccination campaigns
earlier than other countries in the same
hemisphere; i.e. during April to June each
year for countries of southern and south-
eastern Asia (Fig. 2).This is consistent
with reports from Brazil stressing that
the designation of influenza seasons by
hemisphere may not apply to tropical and
subtropical countries."

There is no ideal vaccine timing for
equatorial countries with year-round
influenza activity and without defined
peaks of disease activity, such as Indo-
nesia, Malaysia and Singapore. For these
countries, the best recommendation
would be to use the most recent vaccine
formulation recommended by the World
Health Organization (WHO) in that year.
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In Singapore, the Ministry of Health issues
advisories once or twice a year when new
vaccines with a change in formulation are
released; since vaccines are purchased at
an institutional level, residents usually
receive the most recent influenza vaccine
in their regular medical visits (Raymond
Lin, personal communication). For coun-
tries that cover large areas with different
average temperatures, an advisable option
would be to use subnational data to guide
sequential vaccine purchases and to select
the time for vaccination campaigns. As
an example, surveillance data in Indone-
sia show seasonal peaks of influenza in
December and January for most of the
islands, while other islands have peaks
of infection from May to July.* Similarly,
countries with a large latitudinal span, like
India, may also benefit from using subna-
tional surveillance data to identify locally
appropriate vaccination times. A sum-
mary of current and proposed influenza
vaccination timing is shown in Table 2.

Although decades of public health
research and global experience have
shown that vaccination against influ-
enza confers the best protection against
influenza-associated deaths and com-
plications,” influenza vaccines are not
available as part of routine public health
programmes in most low- and middle-
income countries in Asia.”’’ Neverthe-
less, the recent pandemic alarm in 2009,
plus ongoing outbreaks of emerging in-
fluenza strains in other countries, such as
A(H5N1) and, most recently, A(H7N9),
as well as the number of deaths and
complications in some regular influenza
seasons, have increased the interest in
influenza control in the area. To address
the growing need for more affordable
and accessible influenza vaccines during
a pandemic, WHO has assisted countries
in Asia (India, Indonesia, Thailand and
Viet Nam) in developing their domestic
vaccine production capacity.”’ As a result,
many countries have already established
influenza vaccine manufacturing capa-
bilities and some used locally produced
vaccines during the 2009 pandemic.*"*
Furthermore, a recent pilot programme
of influenza vaccination in the Lao
People’s Democratic Republic demon-
strated that public—private partnerships
can improve vaccination programmes in
developing countries.*

The data reported here have limita-
tions. The surveillance data collected in
the countries during the six-year period
only allow analyses of trends based on
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the percentages of nasopharyngeal speci-
mens that tested positive, but not the
calculation of incidence rates. In addi-
tion, comparison between the countries
is difficult because of differences between
countries in surveillance procedures and/
or data collection methods (i.e. different
sampling strategies, case definitions, age
group selection, outpatient versus inpa-
tient selection and biological tests), as
well as in the criteria for submitting data
to FluNet. Furthermore, the reporting
systems might have changed over time,
especially after 2009; different countries
started surveillance at different times
and some expanded or changed their
surveillance sites over the study period.
Nevertheless, these data provide a good
overview of influenza seasonality and
peaks of influenza circulation over the
years; therefore, we were able to discern
yearly trends for influenza circulation in
each country, which revealed consistent
patterns applicable to several tropical and
subtropical countries in Asia.

In summary, we identified some pat-
terns of circulation of influenza viruses in
10 tropical and subtropical Asian coun-
tries that are different from the patterns
commonly seen in temperate countries.
An early peak of influenza activity was
detected between June and October,
followed in some countries by a second,
winter peak in December to February.
Countries located close to the equator
exhibited year-round circulation of the
virus. Consequently, vaccination cam-
paigns should adapt to the natural history
of the virus in each country - i.e. vac-
cination campaigns should start before
vaccination in countries of the temper-
ate northern hemisphere showing early
peaks of infection. On the other hand, for
countries without epidemic peaks, year
round vaccination with updated licensed
vaccines might be required. These data
can help decision-makers to better target
vaccination programmes and inform
regulatory authorities regarding the li-
censing of vaccines best timed to prevent
seasonal epidemics in their country. M
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Résumé

Saisonnalité de la grippe et calendrier de vaccination dans les zones tropicales et subtropicales de I'Asie du Sud et de I'Asie du Sud-Est

Objectif Caractériser la saisonnalité de la grippe et identifier le meilleur
moment de 'année pour la vaccination contre la grippe dans les pays
tropicaux et subtropicaux de I'Asie du Sud et de 'Asie du Sud-Est, qui
sont situés au nord de I'équateur.

Méthodes Les données hebdomadaires de la surveillance de la grippe
pour la période allant de 2006 a 2001 ont été obtenues aupres du
Bangladesh, du Cambodge, de I'Inde, de la République démocratique
populaire lao, de la Malaisie, des Philippines, de Singapour, de la
Thailande et duViet Nam. Les taux hebdomadaires de I'activité grippale
étaient basés surle pourcentage de tous les échantillons nasopharyngés
collectés au cours de I'année et dont les tests étaient positifs au virus de
la grippe ou a 'acide nucléique viral au cours d'une semaine donnée.
Les pourcentages de cas positifs mensuels ont été ensuite calculés pour
définir les pics annuels de 'activité grippale au sein de chaque pays et
entre les pays.

Résultats L'activité grippale atteint son pic entre les mois de juin/
juillet et octobre dans sept pays, parmi lesquels trois pays ont présenté

328

un second pic entre les mois de décembre et février. Les pays proches
de I'équateur présentent une circulation continue sans pic distinct.
Les types et sous-types viraux varient d'une année a l'autre, mais pas
entre les pays au cours d'une année donnée. Le pourcentage cumulatif
des prélévements dont les tests étaient positifs de juin a novembre,
était supérieur a 60% au Bangladesh, au Cambodge, en Inde, en
République démocratique populaire lao, aux Philippines, en Thailande
et au Viet Nam. Par conséquent, ces pays tropicaux et subtropicaux ont
enregistré plus tot des pics d'activité grippale que dans les pays a climat
tempéré situés au nord de équateur.

Conclusion La plupart des pays de ['Asie du Sud et de I'Asie du Sud-Est,
situés au nord de I'équateur, devraient envisager la vaccination contre
la grippe pendant la période allant d'avril a juin. Les pays proches
de I'équateur sans pic distinct d'activité grippale peuvent baser leur
calendrier de vaccination sur leurs facteurs locaux.
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Pesiome

Ce30HHOCTb rpunna n CPOKn BakKUMHaLUUN B TPONMUYECKUX U Cy6Tp0I'II/ILIECKI/IX pa|7|0Hax lOxHom n KOro-

BoctouHoin A3un

Llenb OxapakTepn3oBaTb CE30HHOCTb FpuUnna 1 onpenenntb
nyydlee BpemMA rofla 41a NpoBeAeHVA BakLMHaLMM NPOTVB rpynna B
TPONUYeCKHX 1 CyGTponMUeckix cTpaHax FoxHow 1 Koro-BoctouHom
A31K, PACNONOKEHHDBIX K CEBEPY OT 3KBaTOPA.

Metopgpbl ExxeHefienbHble AaHHbIe 3nmnaHaa30pa no rpunny ¢ 2006
no 2011 rr. 6binv nonyueHsl 13 barrnagew, Kambomxu, MHanu,
MHnonesuw, Jlaocckoi HaponHo-[emokpatuueckoin Pecnybnmku,
Manaizunm, Guannnun, CuHranypa, Tannanaa v BoetHama. HegenobHole
rokasaTenv akTMBHOCTM rpMMMa BbIYMCIANNCL Ha OCHOBE MPOLIEHTa
OT 00LLIEro KONMMUecTBa BCeX Ma3KoB 13 HOCOMIOTKM, COBPaHHbIX B
TeyeHre rofja, NoKasasLVX NONOXMTENbHbIN Pe3ynsTaT Ha BUPYC
rpynmna unv BUPYCHYI0 HYKNEeMHOBYIO KUCMOTY B TeueHue Moo
JlaHHOW Heaenu. 3aTem ObiM pacCUMTaHbl MecAadHble MokasaTenm
MO3UTVBHOCTM C LIeNbi0 ONPEeAenTb eXXerofHble NUKK akTUBHOCTU
rpynna B KaXkAoM 13 CTPaH 1 BO BCEX CTPaHaxX PermoHa.
Pesynbratbl AKTVBHOCTb rpunna fOCTUrana CBOEro Mnka Mexay
MIOHEM/MIONEM 1 OKTABPEM B CEMM CTPaHaX, B TPEX 13 KOTOPbIX

OTMeYyeH BTOPOW MUK C Aekabps no despanb. CTpaHbl bnnxe K
3KBATOPY MIMENW KPYrMOroAvUHY0 LMPKYNALMIO 3abonesaHmns 6e3
OTAENbHDBIX MUKOB. BUPYCHbIE TUMbI 1 NOATUNBI MEHANMCH 13 TOAa B
rofl, HO He BO BCeX CTpaHax B OTAeNbHO B3ATOM rofy. COBOKYNHasA
LIONA MONOXKUTENBHBIX 0OPa3LOB C MIOHA MO HOAOPb COCTaBMa
> 60% B baHrnapew, Kambopxxe, VHawu, Jlaocckon HapogHo-
[emokpatnyeckor Pecnybnuku, GunvinnuHax, TaunaHae v BbetHame.
Taknm 06pa3om, 3TV Tponuueckme 1 CyoTponuyeckme CTpaHl
nokasanu bonee paHHMe MUK aKTUBHOCTI TPMMMNA NO CPABHEHWIO
CO CTpaHaMV C yMepeHHbIM KNMMATOM K CeBepy OT 3KBaTopa.
BbiBoa bonbwumHcTy cTpaH tOxHOM 1 tOro-BoctouHon Asnu,
PACMONOXEHHBIX K CeBepy OT 3KBaTOpa, CNeAyeT pacCMOTpeTb
npoBefeHVe BaKUMHaLMK NPOTVB rpunna B CPOKKW C anpens no
MIOHb; CTPaHbl BOMM3M 3KBaTOPa Oe3 YeTKO BblPakeHHOro MuKa
AKTMBHOCTW rpMMnna MOryT onpeaendTb CPOKM BaKLMHALIMM MCXOAA
13 MECTHBIX GaKTOPOB.

Resumen

La estacionalidad de la gripe y la fecha de vacunacion en dreas tropicales y subtropicales del sur y sureste de Asia

Objetivo Describir la estacionalidad de la gripe e identificar el mejor
momento del afio para llevar a cabo la vacunacion contra la gripe en
paises tropicales y subtropicales del sur y sureste de Asia situados al
norte del ecuador.

Métodos Se obtuvieron los datos semanales de vigilancia de la gripe
de los afios 2006 a 2011 de Bangladesh, Camboya, India, Indonesia, la
Republica Democrética Popular Lao, Malasia, Filipinas, Singapur, Tailandia
y Viet Nam. Las tasas semanales de la actividad de la gripe se basaron
en el porcentaje de todas las muestras nasofaringeas recogidas durante
el afo que dieron positivo en la prueba del virus de la gripe o del &cido
nucleido viral en cualquier semana. Los indices de resultados positivos
mensuales se calcularon luego a fin de determinar los picos anuales de
la actividad de la gripe en cada uno de los pafses y entre paises.
Resultados La actividad de la gripe experimentd un aumento entre
junio y julio, y octubre en siete paises, tres de los cuales mostraron

un segundo pico de actividad de diciembre a febrero. Los paises mas
cercanos al ecuador presentaron una circulacion durante todo el afo
sin picos discontinuos. Los tipos y subtipos virales variaron de afio en
afo, pero no entre los paises en un afo determinado. La proporcién
acumulada de individuos que dieron positivo de junio a noviembre
fue >60 % en Bangladesh, Camboya, India, la Republica Democrética
Popular Lao, Filipinas, Tailandia y Viet Nam. Asf, en estos paises tropicales
y subtropicales, los picos de actividad de la gripe se produjeron antes
que en los paises de clima templado al norte de la linea ecuatorial.
Conclusién La mayoria de los paises del sur y sureste asiatico situados
al norte del ecuador deberfan considerar llevar a cabo la vacunacién
contra la gripe de abril a junio; mientras que los pafses cercanos al
ecuador sin picos marcados en la actividad de la gripe pueden basar la
fecha de vacunacion en factores locales.
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