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Dengue is an emerging vectorborne infectious disease that is a major public health concern in the Asia Pacific region.
Official dengue surveillance data for 2010 provided by ministries of health were summarized as part of routine
activities of the World Health Organization Regional Office for the Western Pacific. Based on reported data, dengue has
continued to show an increasing trend in the Western Pacific Region. In 2010, countries and areas reported a total of
353 907 dengue cases, of which 1073 died, for a case fatality ratio of 0.30%. More than 1000 cases were reported each
from Australia (North Queensland), Cambodia, the Lao People’s Democratic Republic, Malaysia, the Philippines, Singapore
and Viet Nam. With the exception of Australia, the number of reported cases in 2010 was greater than that reported in
2009 for these countries. The elevated number of cases reported in 2010 in some countries, such as the Philippines, is
likely due to several factors, such as enhanced reporting and continued epidemic activity. However, increases in reported
number of cases in other areas, such as Singapore and Malaysia, appear to indicate sustained epidemic activity in those
countries. The continued epidemic dengue activity in the Region highlights the need for timely and routine regional sharing

of information.

engue is the fastest emerging arbovirus infection

in the Asia Pacific region, with a high burden

of this disease also borne by countries in this
region. Multi-year oscillations in disease occurrence have
been observed, reflecting dengue’s dynamic and complex
epidemiology.!? Although the number of reported cases
dropped to around 50 000 annually in 1999 and
2000 after the large epidemic in 1998, dengue has
again increased in overall activity over the past decade.
During the period 2003-2006, the number of reported
cases increased to 150 000-170 000 per year, and
since 2007 the region has consistently reported over
200 000 cases annually (Figure 1).

In 2009, there were 242 424 dengue cases
and 785 dengue deaths reported in 25 of 37 countries
and areas in the World Health Organization's (WHO)
Western Pacific Region. Countries and areas that

reported more than 1000 cases were: Australia
(North Queensland), Cambodia, French Polynesia,
the Lao People’s Democratic Republic, Malaysia,

New Caledonia, the Philippines, Singapore and Viet Nam.
Cambodia, the Lao People’'s Democratic Republic,
Malaysia, the Philippines, Singapore and Viet Nam
contributed 781 of the 785 deaths. While surveillance
is limited in the Pacific islands, dengue transmission has
been occurring, as evidenced by data from the French
territories of New Caledonia and French Polynesia.

In 2009, 14 Pacific island countries and areas
reported dengue outbreaks, and five reported high
dengue incidence: American Samoa (644/100 000
population), Cook Islands (1090/100 000 population),
French  Polynesia  (922/100 000 population),
New Caledonia (3443/100 000 population) and Tonga
(263/100 000 population). While dengue surveillance
is not conducted in Papua New Guinea, circulation of
dengue virus there is well known by the importation of
cases into Australia.>*

Through this epidemiologic update, the WHO
Regional Office for the Western Pacific aims to
communicate the latest regional dengue situation. This
report is the first of its kind and the goal is to continue
such communication on a routine basis and encourage
the countries and areas in the Western Pacific Region to
maintain their surveillance and reporting activities.

METHODS

This report provides a descriptive summary of the
regional dengue situation for 2010 based on data
derived from indicator-based surveillance systems in
the Region. Particular focus is given to dengue-endemic
countries where dengue surveillance systems exist
(i.e. Cambodia, the Lao People’s Democratic Republic,
Malaysia, the Philippines, Singapore and Viet Nam);
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Figure 1. Number of reported dengue cases and case fatality ratios (CFRs) in the Western Pacific Region,

1991 to 2010
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* The 2010 data are preliminary as of 22 May 2011.

Australia is also included as periodic dengue outbreaks
occur in North Queensland. WHO Regional Office for the
Western Pacific, with the assistance of WHO country
offices, obtains these data on a biweekly basis from
ministries of health, and collection of such information,
along with periodic risk assessment, are routine activities
of the Regional Office. The timeliness of reporting and
completeness of reporting sites and surveillance data
vary by country, and the latest information available is
presented. The Regional Office also feeds back these
data to countries and areas on a biweekly basis through
http://www.wpro.who.int/health_topics/dengue.

RESULTS
Dengue in the Western Pacific Region

In 2010, Western Pacific Region countries and
areas reported a total of 353 907 cases, of
which 1073 people died, for a case fatality ratio
(CFR) of 0.30%. While incidence of dengue was
largest in the Lao People’s Democratic Republic,
the total numbers of cases and deaths reported were
largest for the Philippines (Table 1). Summarization
and reporting of the 2010 dengue data from the
Pacific subregion are ongoing, but more than 100
cases were reported each from French Polynesia,
New Caledonia and Vanuatu (Table 1). While dengue
is not endemic in New Zealand, 51 cases were
reported in 2010; all cases had overseas exposures
with 12% of cases associated with travel to Vanuatu.
Detailed information for countries with more than
1000 reported cases (Australia [North Queensland],
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Cambodia, the Lao People’'s Democratic Republic,
Malaysia, the Philippines, Singapore and Viet Nam) is
presented below. With the exception of Australia, the
number of reported cases in 2010 was greater than that
reported in 2009 for these countries (Table 2).

Asia Subregion
Cambodia

Under the National Dengue Control Programme,
suspected or probable dengue cases are reported
through seven sentinel sites and other non-sentinel
sites. In 2010, Cambodia reported 12 500 cases
(38 fatal), with a peak (n = 835 cases) during week 31
in August. While all four serotypes circulated, the
predominant serotypes identified were DEN-1 and
DEN-2.

The Lao People’s Democratic Republic

Suspected or probable dengue cases are reported through
the National Surveillance System for Selected Notifiable
Diseases and the Early Warning and Response Network.
In 2010, the Lao People’s Democratic Republic reported
22 929 cases (46 fatal), with a peak (n = 1323 cases)
during week 33 in August. While all four serotypes
circulated, the predominant serotype identified was
DEN-1, followed by DEN-2 and DEN-3.

Malaysia

Suspected or probable dengue cases are reported
through the National Notifiable Infectious Diseases
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Table 1. Cases of dengue, including imported cases, and dengue-attributed deaths in the Western Pacific Region
for 2010 (as of 22 May 2011)

Countries and areas No. of Incidence No. of Case fatality Population
cases per 100 000 deaths ratio (%) (in thousands)
Asia subregion
Brunei Darussalam 298 73.17 2 0.67 407
Cambodia 12 500 83.10 38 0.30 15 042
China 202 0.01 0 0 1353 826
Hong Kong (China) 83 1.18 0 0 7 057
Japan 243 0.19 0 0 127 029
Republic of Korea* 23 0.05 0 0 48 526
Lao People’s Democratic Republic 22 929 356.36 46 0.20 6434
Macao (China) 6 1.09 0 0 550
Malaysia 46 171 165.28 134 0.29 27 935
Mongolia 0 0 0 0 2703
Philippines 135 355 144.55 793 0.59 93 639
Singapore 5364 110.48 4 0.07 4 855
Viet Nam 128 831 144.69 55 0.04 89 038
Total for subregion 352 005 19.81 1072 0.31 1777 041
Pacific subregion
American Samoa* 51 77.03 0 0 66
Australia 1171 5.44 0 0 21527
Cook Islands 0 0 0 0 16
Fiji* 8 0.94 0 0 854
French Polynesia 250 91.74 0 0 272
Guam 3 1.67 0 0 180
Kiribati* 1 0.99 0 0 101
Marshall Islands* 55
Federated States of Micronesia 23 20.71 1 4.35 111
Nauru 0 0 0 0 10
New Caledonia* 113 4451 0 0 254
New Zealand 51 1.18 0 0 4 305
Niue* 1
Commonwealth of the Northern 0 0 0 0 64
Mariana Islands
Palau 9 43.94 0 0 20
Papua New Guinea* 6 894
Pitcairn Islands* 0
Samoa* 179
Solomon Islands* 0 0 0 0 536
Tokelau* 1
Tonga* 30 28.70 0 0 105
Tuvalu 0 0 0 0 11
Vanuatu* 192 78.11 0 0 246
Wallis and Futuna* 14
Total for subregion 1902 5.31 1 0.05 35 822
TOTAL 353 907 19.52 1073 0.30 1812 863

* These data are preliminary and subject to change.

Table 2. Reported number of dengue cases, deaths and case fatality ratios from Cambodia,
the Lao People’s Democratic Republic, Malaysia, the Philippines, Singapore, Viet Nam and Australia,
2006-2010

2006 2007 2008 2009 2010

Country No.of No.of CFR* No.of No.of CFR* No.of No.of CFR* No.of No.of CFR* No.of No.of CFR*
cases deaths (%) cases deaths (%) cases deaths (%) cases deaths (%) cases deaths (%)

Cambodia 16669 158 0.95 39851 407 1.02 9 542 65 0.68 11 699 38 0.32 12 500 38 0.30

Lao People’s

Democratic 6 356 6 0.09 4943 4 0.08 4149 21 0.51 7214 12 0.17 22 929 46 0.20

Republic

Malaysia 38 556 89 0.23 48846 98 0.20 49 335 112 0.23 41 486 88 0.21 46 171 134 0.29

Philippines 37101 378 1.02 55639 588 0.96 39 620 373 0.94 57 819 548 0.95 135 355 793 0.59

Singapore 3127 10 0.32 8 826 24 0.27 7032 10 0.14 4 497 8 0.18 5 364 4 0.07

Viet Nam 68 532 58] 0.08 104 393 88 0.08 96 451 97 0.10 105370 87 0.08 128 831 55} 0.04

Australia 189 0 0.00 316 0 0 563 0 0 1401 0 0 1171 0 0
Total 170530 694 0.41 262814 1154 0.44 206 692 678 0.33 229 486 781 0.34 352321 1070 0.30

* CFR - case fatality ratio
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System. In 2010, Malaysia reported 46 171 cases
(134 fatal). While the number of cases fluctuated
throughout the year, the peak (n = 1159 cases) was
reported during week 34 in August. While all four
serotypes circulated, the predominant serotype identified
was DEN-1, followed by DEN-3 and DEN-2.

The Philippines

Suspected or probable dengue cases are reported
through the Philippines Integrated Disease Surveillance
and Response System. In 2010, the Philippines reported
135 355 cases (793 fatal), with a peak (n = 30 009)
during the month of August. While all four serotypes
circulated, the predominant serotype identified was
DEN-3.

Singapore

Dengue cases are laboratory-confirmed and reported
through the Infectious Diseases Management and
Outbreak System. During 2010, Singapore reported
5364 cases (4 fatal), with a peak (n = 182) during
week 38 in September.

Viet Nam

Suspected or probable dengue cases are reported through
the National Notifiable Disease Surveillance system. In
2010, Viet Nam reported 128 831 cases (b5 fatal).
While all four serotypes circulated, the predominant
serotypes identified were DEN-1 and DEN-2.

Pacific subregion
Australia

Dengue cases are laboratory-confirmed and reported
through the National Notifiable Diseases Surveillance
System. In 2010, Australia reported 1171 cases (none
fatal), with a peak (n = 139) during the month of
November. Dengue activity in Australia is restricted to
North Queensland where the vector Aedes aegypti is
present (the dengue virus itself is not endemic). The
predominant serotypes identified from outbreaks in
North Queensland were DEN-1 and DEN-2, although
all four serotypes have been isolated from imported
viraemic cases.

DISCUSSION

In 2010, dengue continued to show an increasing trend in
the Western Pacific Region as has beenobserved inthe past
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decade. The countries with the greatest dengue burden in
the Asia subregion, namely the dengue endemic countries
of Cambodia, the Lao People’s Democratic Republic,
Malaysia, the Philippines, Singapore and Viet Nam,
showed an increase in reported number of cases,
ranging from 1.1-fold (Malaysia) to 3.2-fold (the
Lao People’s Democratic Republic) the number of
cases reported in 2009 (Table 1). Importantly, the
Lao People’'s Democratic Republic also reported an
increase in CFR relative to 2009 (Table 1). For Cambodia,
the Lao People’s Democratic Republic, the Philippines
and Singapore dengue activity followed historic seasonal
trends, with peaks occurring shortly after onset of the
rainy season during and around the month of August.
The expansion of the Aedes aegypti habitat is believed to
increase overall prevalence of disease in the environment
and raise the risk of its spread.’> From the Pacific
subregion, French Polynesia, New Caledonia, Vanuatu
and Australia contributed 91% of reported cases, with
Australia (North Queensland) reporting more than
1000 laboratory-confirmed cases for two consecutive years.

Sharing of regional surveillance data plays an
important role in dengue control. While vector control
activities at the local level are essential to interrupt
dengue transmission, routine and timely information-
sharing of regional data improves countries and areas’
understanding of the overall dengue situation, including
dengue epidemiology in neighbouring countries or other
countries of interest with close trade/travel links. Indeed,
dengue does not acknowledge national borders, and in
the Pacific islands, dengue activity has been associated
with introductions from various locations in Asia.®”
Comprehensive regional information provides better-
informed risk assessments by each country that directly
lead to response activities, such as preparation for
enhanced education and awareness activities. Regional
surveillance data showing continued high level dengue
activity have also contributed to the recent launch of the
Association of Southeast Asian Nations Dengue Day on
15 June 2011, which aimed at improving advocacy and
community participation. Sharing additional surveillance
data, such as serotypes and affected age group data, can
further improve risk assessments since monitoring these
data may reveal important changes or features in dengue
epidemiology.®

As with any surveillance data, these data have

important limitations attributable to changes in reporting
behaviour, surveillance systems, misclassifications and
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underreporting. For example, a proportion of the excess
cases in the Philippines in 2010 (135 355 in 2010
versus 57 819 in 2009) is a result of an ongoing
change in the surveillance system. Since 2008, the
surveillance system has been transitioning from a
sentinel (National Epidemic Sentinel Surveillance
System) to an all-case reporting system (PIDSR). The
extent of this transition has been variable, with some
areas starting the transition earlier than others (personal
communication, the Philippines Department of Health).
In addition, as dengue surveillance in Cambodia, the
Lao People’s Democratic Republic, Malaysia, the
Philippines and Viet Nam is based on suspected or
probable cases that are not all laboratory-confirmed,
the number of reported cases should be interpreted
with caution. Moreover, systematic and representative
sampling for laboratory confirmation in some of these
countries has been challenging, limiting interpretability
of reported serotype data. As dengue surveillance is not
standardized across endemic countries, comparisons
between countries should also be interpreted with
caution. For example, CFRs are affected not only by
clinical management but also by case-reporting systems
and reporting behaviours of clinicians.

While direct comparisons between countries cannot
be made, these data are important for assessing trends
both within and across years. The data from 2010
indicate that for the majority of endemic countries
dengue activity followed historic seasonality. In addition,
increase in the annual trend of reported cases in Singapore
and Malaysia appeared to indicate a true increase in
2010 for these countries. As cases are reported from
consistent surveillance systems and case definitions,
misclassification of cases likely remained constant. To
make dengue surveillance useful for timely and effective
public health response, trend assessments will continue
to be essential both at national and regional levels.

The ongoing dengue burden in the Western Pacific
Region underscores the continuing need for region-wide
sharing of information on a timely and routine basis.
Countries and areas should continue to maintain their
surveillance activities and, where they are lacking or
deficient, enhance or implement dengue surveillance
systems. Enhanced dengue surveillance could also act
as a model system for countries where surveillance
capacities are limited for endemic infectious diseases;
such activities are in line with the biregional Asia Pacific
Strategy for Emerging Diseases framework to strengthen

www.wpro.who.int/wpsar
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national capacities for surveillance and response. Even
in countries where dengue is not endemic (e.g. Australia
and Japan), the ever-increasing importation of cases®%10
highlights the importance of monitoring and reporting of
dengue for all countries and areas in the Region. Lastly,
to improve preparedness and response activities in the
face of the ever-evolving epidemiology of dengue, there
is a need for more systematic surveillance and reporting
of serotype and age- and sex-stratified data.
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