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Overview: Disease Burden and Economic Impact, Global and 
Regional Overview of Dengue Situation 

Chairman: Mr Khoo Seow Poh, DGPH/NEA (Singapore) 
Co-Chair: Dr Wichai Satimai (Thailand) 
Rapporteur: Dr Raman Velayudhan (Philippines) and Dr Deyer Gopinath (The Lao People's Democratic 
Republic) 

KEYNOTE ADDRESS 
Dengue Disease and Economic Impact 
Dr Jose Suaya, MD, MPH 
Scientist and Lecturer, Schneider Institutes for Health Po/icy, 
Brandeis University 

Introduction and Plan for the Presentation 

Dr Suaya began by giving an outline for his presentation. Based on a recent study that Dr Suaya and 
colleagues from eight different countries carried out, he intended to present the cost and 
socioeconomic impact of dengue. He acknowledged that the researchers faced a number of challenges 
when assessing and measuring the impact of the disease, and as a result the estimates he was going to 
present were conservative. 

Study Locations and Methodology 

The study was carried out in eight countries in South America and Asia. The countries in South America 
included Brazil, El Salvador, Guatemala, Panama, and Venezuela, while the countries in Asia included 
Cambodia, Malaysia, and Thailand (see Figure 1). The research was sponsored by the Pediatric Dengue 
Vaccine Initiative (PDVI), with Dr Donald Shepard and Dr Jose Suaya serving as co-principal 
investigators. 

Figure 1: Countries and Sites in South America and Asia 
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The study was a prospective, facility-based research study that used a joint core protocol with 
standardized research instruments. The researchers tried to document but not to change the pattern 
of treatment that the dengue patients received. The researchers recruited patients with a clinical 
diagnosis of dengue who received care from ambulatory or hospital settings. Patients were selected 
consecutively or systematically and invited to participate. The majority of the patients were recruited 
in 2005. 

Populations of Interest by Country 

• Public sector: all countries 
• Private sector: one country (Brazil) 
• Children: all countries 
• Adults: five countries 
• Hospitalized patients (from at least a major provincial or national reference public hospital): 

all countries 
• Ambulatory patients: six countries 

Data Instruments 

• Patient (or custodians) survey 
Developed from the WHO World Health Survey 
Translated into Khmer, Malay, Portuguese, Spanish, and Thai 
Performed by a trained health interviewer 

• Medical records for hospitalized patients 
• Medical facility expenses or insurance payments, as well as service utilization statistics 

Cost Analysis 

The researchers tried to measure the full cost of a dengue case, which included: 
• Direct medical costs 
• Direct non-medical costs 
• Indirect costs (days of productivity lost due to disease, both for the patient and to any 

other household member who had to care for the patient 
The calculation of costs was done in international dollars, in order to allow the researchers to compare 
the results across countries. The unit of measurement was a dengue case episode according to the 
WHO case definition. 

Demographics of the Participants 

The total populations of 1695 participants were characterized as follows: 
• Urban: 83% 
• Females: 54% 
• Children: 48% 
• Hospitalized: 45% 
• Maximum level of education of any member of the household: 

Primary: 30% 
Secondary: 44% 
Higher Education: 27% 

• Over 75% of cases were laboratory confirmed 
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Duration of Illness and Qua lity of Life During Dengue Episode 

Both ambulatory and hospitalized patients experienced an average of 11-12 days of illness 
(see Figure 2). Of these, five to six days were days of fever. The quality of life was measured by 
asking patients to rank their quality of life on a scale of zero (the worst imaginable health state) to 100 
(the best imaginable state of well-being). The dark colour of the bars presented in Figure 3 represents 
the amount of quality of life lost during an illness episode. On average, patients lost nearly 7fY!6 of 
their quality of life from an optimal health status. 

Figure 2: Average Duration of Illness (Da ys) 
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The number of days lost due to dengue depended on the setting where the patient received care. 
Hospitalized patients lost more days of school or work on average (see Figure 4). 

Figure 4: Days of Sc hool or Work Lost Figure 5: Household Days Affected 
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Number of Oays a Household was Affected 

The illness episode affected more than just the patient. Figure 5 illustrates the total days lost for an 
entire household as the result of an illness e pisode. When caring for ambulatory patients , family 
members lost an average of three days. When caring for hospitalized patients, family members lost 
eight. The bars in Figure 5 display the average number of days lost to the patients, as well as the 
average days lost to their caretakers (15 days total for ambulatory patients and 19 for hospitalized 
patients ). 

Average Cost per Non-Fatal Case 

The average cost of a non-fatal case of 
dengue for ambulatory patients was USS 514 
international dollars. Non-fatal hospitalized 
patients were nearly three times more 
expensive , costing an average of USS 1394. 
In Figure 6, the purple portions of the bar 
represent the direct cost of medical care, 
the pink portions represent non-medical 
direct costs, and the green portions 
represent indirect costs. Oirect medical 
costs were higher in hospitalized cases, but 
the cost of lost income by households was 
nearly equal for ambulatory and hospitalized 
patients (unadjusted estimate). 

Loss of GOP due to Oengue 

Figure 7: Cost of an Ambulatory Non-Fatal 
Case in GOP/Capita 

Figure 6: Average Cost per Non-Fatal Case 
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The total cost of a dengue episode was also estimated in terms of days of Gross Oomestic Product 
(GOP) per capita. The average cost per non-fatal ambulatory patient was 24 days of GOP /capita, while 
the average cost of a hospitalized non-fatal case was 76 days of GOP/capita. 
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Impact on Households 

Figure 9: Households of Hospitalized Patients 
Borrowing Money 

~ __________________________ ' OO% 

BRA ESAL GUA PAN VEN CAM MAL THA 

100% 

.,,' 
80% 

70% 

80% 

50% 

,,% 

'0% 

"" 
'0% 

0% 
BRA 

Figure 10: Households of Hospitalized 
Patients Reporting "Quite a Lot to 

Substantial" Economic Impact 

ESAL GUA PAN V,N CAM MAL THA 

It was found that, despite variations in demographics, overall disease patterns were broadly 
comparable across the countries studied. The days of productivity lost exceeded the duration of illness, 
since other household members incurred losses while caring for the patient. Overall, dengue had a 
considerable impact on the household economies (see Figure 9 and Figure 10). 

From cost per case to national estimates 

In order to extrapolate the results from the cost per case to national estimates , the researchers used 
an economic model based on the 2001-2005 official reports of dengue cases and deaths within the 
country. It was assumed that the cost per case estimated from their study was representative of the 
majority of the country 's dengue cases. In the model, country-specific inputs included the number of 
dengue cases , the percentage of cases by setting (ambulatory and hospitalized ), the cost of a dengue 
case by setting, the number of deaths by age , and GDP per capita. A Monte Carlo simulation was used 
to address year-to -year variations in cases and deaths. Since this study did not include cases of dengue 
that resulted in death, the researchers used the country reported deaths and calculated the premature 
life lost given the life expectancy of the country . This result was then multiplied by the country's GDP 
per capita to ascertain the economic value of lives lost due to dengue. In total, the researchers 
considered their calculations to be the lower boundary for the economic value of years of life lost (see 
Figure 11). 

Figure 11: Annual Average Cost of Dengue Cases in Study Countries 
Arne- Asian 
rican Sub- Both 

Subtotal Total Regions 

Cases (thousand) 
Mean ± SE 452±117 122 ± 17 574 ± 132 

Deaths 
Mean :t SE 70 ± 25 330 ± 34 399 ± 59 

Aggregate coat, mean ± SE 

In 1$ (m illion) 343.0 ± 93.5 244.5 ± 33.0 587.4 ± 99.2 

Mortality cost share 4% 21% 11% 
Abbreviations: SE, standard error; IS, internalional dollars; 
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Study Limitations 

Dr Suaya reiterated that the study's national cost estimates were likely to be conservative as they were 
based on the official number of dengue cases reported to WHO. Overall, the estimation of the actual 
number of dengue cases is challenging for a number of reasons. To start, clinicians and researchers 
have reported difficulties applying the WHO case definition of dengue. In contrast with the reporting of 
cases in the Americas region, in South·East Asia and the Western Pacific regions, dengue cases are 
reported without distinction of severity, though the majority of the reported cases correspond to 
dengue hospitalization for DHF. This lack of uniform reporting complicated efforts to perform 
meaningful international comparisons and aggregations. 

Gaps in laboratory standards, quality control, and dengue serological diagnosis and virus isolation also 
made evaluation difficult; Dr Suaya noted that global laboratory quality and capabilities may be 
inadequate. There was a wide spectrum of sensitivity and specificity for many rapid tests, as well as 
unknown performances of many other rapid diagnostic tests sold in the market, both of which limited 
accuracy. Misdiagnosis was also an issue, and was more likely to occur if there are other febrile 
diseases with similar clinical characteristics occurring concomitantly (e.g. leptospirosis) or during 
dengue epidemics. 

It was also noted that, due to budget constraints, dengue surveillance systems in many countries are 
usually based on passive reporting from hospitalizations in the public sector. Therefore, little is known 
about ambulatory dengue cases in general and any dengue cases in the private sector. Though 
reporting of non·fatal dengue is legally required in most of dengue affected countries, it is barely 
enforced. Results from dengue laboratory testing, when part of surveillance and reporting, may take 
days, if not weeks. This extended period does not help doctors to manage a dengue episode, which is 
usually an acute condition. All these facts along with the usually complicated reporting requirements, 
make reporting likely to be fragmented, incomplete, inconsistent, and unreliable in most countries. To 
account for this underreporting, and with the goal of estimating the actual number of dengue cases, 
many researchers have used expansion factors for reported hospitalizations (expansion factor: 1.6 to 
3.2) and ambulatory cases (expansion factors: 10 to 27). 

To illustrate an example of underreporting, Dr Suaya referred to the 1998 dengue epidemic in Puerto 
Rico. During this epidemic, there were 17 000 reported cases of dengue. Dengue was the confirmed or 
probable cause of death in 19 cases. Dengue was the suspected cause of 37 additional deaths, though 
six of the fatalities were later ruled out. The total number of deaths in 1998 with dengue confirmed or 
suspected was therefore 50; for the same year, however, only five dengue deaths were shown in WHO 
reports. Dr Suaya posited that the political sensitivity of dengue may contribute to under· reporting of 
dengue deaths to WHO in the absence of confirmation and this is a topic for further research. 

Finally, national cost estimates also ignored the substantial costs associated with dengue surveillance 
and vector·control programs. Dr Suaya gave the example of Brazil's budget for vector control in 1997, 
which was US$ 0.6 billion, equivalent to US$ 1.2 billion international dollars in 2005 prices. Though not 
included in this analysis, the costs of such control programs obviously have implications for the overall 
cost associated with dengue. 

Conclusions 

The authors concluded that dengue poses a heavy economic cost to the health system and society, 
though the cost varies by the treatment setting (ambulatory and hospitalized). Overall, reducing 
dengue cases and deaths through prevention or treatment interventions (such as vector·control 
innovations, dengue vaccines, or new medicines) were suggested to have potentially large economic 
benefits. 
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Dr Suaya indicated that dengue poses a major health threat worldwide, and remains poorly understood 
in major regions (such as India and Africa). He also noted that the impact of dengue in tourists is 
poorly understood as well; with millions of international tourists visiting countries with high dengue 
infection rates every year, this has significant implications for health worldwide. Improved and 
standardized surveillance and reporting efforts are necessary to effectively understand and document 
the burden of dengue, to appropriately respond to an epidemic, and to measure the potential benefit 
of dengue preventive technologies. 
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GLOBAL OVERVIEW ON DENGUE 
Michael B. Nathan, PhD 
Department of Control of Neglected Tropical Diseases 
World Health Organization, Geneva 

Dr Nathan began by thanking the hosts for arranging the meeting, as well as providing such wonderful 
facilities and organization. He also qualified his presentation by acknowledging that his statistics 
represent official data, though the way that the data is reported to WHO varies considerably between 
regions in terms of volume and quality. 

Figure 1: Global Distribution of Dengue 

Countries lareas at risk of dengue transmission, 2006 
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Global Incidence of Dengue 

Dr Nathan began by showing that dengue transmission covers all continents (see Figure 1). 
Urbanization has increased rapidly across the world (see Figure 2). In the Americas, there has been an 
increase of about 40 million people living in urban areas. India has increased by 34 million people in 
urban areas, and there was a further increase of 35 million in the Western Pacific Region. In all of 
these areas combined, nearly 100 million more people more people are living in urban areas, compared 
to years past. As the urban environment is where dengue transmission is highest, increasing 
urbanization poses a significant health threat. 
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Figure 2: Approximate Increase In Urban Growth in High Burden Regions since 2000 
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All four dengue serotypes are being transmitted in almost all regions, except for the Middle East. 
Hyperendemicity is common in affected regions as well. Though data from 2007 is still provisional, the 
total number of cases reported from 2000-2007 is now approaching one million. During the last decade, 
dengue cases totalled about half that figure. Despite all of the issues with surveillance and reporting 
systems, there is a very definite increase in the number of dengue cases worldwide. 

Figure 3: Average annual number of OF IDHF 
cases reported to WHO 
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Figure 4: Average annual number of OF IDHF 
cases reported to WHO from the America 
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Figure 5: Emergence of DHF in the Americas 
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Dr Nathan explained that the number of 
countries reporting dengue has 
increased as well (shown by the orange 
line in Figure 3). Sixty·five countries 
currently report cases to the WHO. 
Though the incidence rate of dengue in 
the Americas was not directly relevant 
to this meeting, Dr Nathan wanted to 
present Figure 4 in order to show the 
magnitude of the situation in those 
countries . The rapid of increase is even 
higher than the global figure, and 
dengue cases are now reported in 

almost all countries in the region. Dengue haemorrhagic fever has also increased sharply since the 
1970s (see Figure 5). Countries in the Americas report both mild dengue cases and DHF, which are not 
reported in the South-East Asia Region and Western Pacific Region ; as such , direct comparisons 
between the two regions are not possible at this time. 

Currently, there is no official reporting system for dengue in Africa. However, there have been 
reported cases in the literature of epidemics of all four serotypes in Eastern and Western Africa since 
the late 1970s. The scale or magnitude of the dengue problem is not known . It appears that native 
Africans are genetically less at risk of severe DHF, and no epidemics of DHF have been reported . 

Recent Trends in Dengue Transmission 

Recently, there have been extensions of dengue into previously non-endemic areas. Some of these 
areas are represented by the red dots in Figure 6. These areas show places where there has been a 
recent surge in dengue activity or an increase in dengue cases where none had been reported for 
several decades. Dr Nathan pointed to Hawaii as an example, where dengue cases had not reported for 
50 years until very recently. Areas such as the Galapagos, Easter Island , Madagascar, Nepal, Bhutan, 
and many others are seeing new dengue cases in areas that were previously unaffected. Dr Nathan 
cautioned that, as we are living in an increasingly globalized world, few places will escape dengue if 
the vectors of transmission are present. 

Figure 6: Countries/Areas at Risk of Dengue Transmission, 2006 
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Countries are experiencing much larger epidemics than before, often with shorter intervals in between 
them. Dr Nathan introduced Figure 7 as a simple way to show where and when recent large epidemics 
have taken place since 1998, a landmark year when countries experienced epidemics in unprecedented 
proportions. Though most of the epidemics in 1998 were outbreaks of Dengue 2, current epidemics 
worldwide seem to have shifted more to Dengue 3. 

Figure 7: Some Recent Major DF/DHF Outbreaks and Predominant Serotypes 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 
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Yellow Fever and Chickangunya 

Though this is a dengue meeting, Dr Nathan explained that he wanted to briefly discuss yellow fever 
and chickangunya as well, since they share the same vectors of Aedes aegypti and Aedes albopictus. 
Although this meeting was making an effort to control dengue, he stressed that there were collateral 
benefits of reducing dengue vectors for other diseases. 

Dr Nathan presented a map of reported yellow fever between 1932 and 1955 (see Figure 8). The circles 
on the map show areas of urban transmission, driven by Aedes aegypti. Through the Aedes aegypti 
eradication campaign, urban yellow fever cases significantly decreased. Now, with an increase in 
urban populations, A. aegypti and albopictus are causing a re-emergence of yellow fever. The areas 
shown in green in Figure 9 also show where somatic cases have been documented in monkeys, as well 
as human cases where humans have encroached on primate habitats. 

Figure 8: Areas Reporting Yellow Fever in 
the Americas, 1932-1955 
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Figure 9: Status of Yellow Fever in Brazil , 
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Dr Nathan argued that the underlying significance of these and other disease outbreaks in the Americas 
was the threat that they could pose to other areas that are currently unaffected. Modern 
transportation of people has also led to a rapid spread of vectors and pathogens across different 
regions of the world , increasing the risk of transmitting a disease to new populations. 

Disease outbreaks now are also resulting from a secondary vector. Though originally only affecting Asia, 
Aedes albopictus has repositioned itself in other areas of the world during the last 25 years 
(see Figure 10). This increase in vectors means th at, within a short period of t ime, a traveller could be 
incubating a virus and bringing it into a new, potentially receptive area for transmission (see Figure 11 ). 

Figure 10: Reported Occurrence of Aedes 
albopictus by Country, 2007 
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Figure 11: Potential for Global Spread of 
Yellow Fever, 36-hour Air Travel Scenario 

Similarly to yellow fever, there has been an unprecedented amount of chikungunya activity in recent 
years; starting in the East coast Africa in 2005 and spreading to the east (see Figure 12). The epidemic 
was a huge disruption t hat significantly affected tourism. In Reunion alone, nearly one third of the 
population seroconverted, and 1.5 million cases were reported in India. There was also a small 
outbreak of 300 cases in northern Italy, which served as an eye-opener for Europe. The virus and the 
vector were both exotic, which illustrates the ability of the disease to migrate into new areas. Since 
2005, cases have also been reported othe r non-endemic areas, including the U.S. (37 cases in 2006) , 
the Antilles (nine cases in 2006), and France (808 cases between 2005-2006). 

Figure 12: Reported Outbreaks of Chikungunya, 2004-2007 
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Conclusion 

Dr Nathan reiterated that the purpose of his presentation was to demonstrate that the dengue 
problem is big and growing fast. The main strategy used to address the problem is currently vector 
control, but it should be carried out not only in co ntext of dengue but in the context of other 
diseases as well. 
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DENGUE SITUATION IN THE WESTERN-PACIFIC REGION 
Dr John Ehrenberg 
Regional Advisor, Malaria, Other Vectorborne and Parasitic Diseases 
WHO Western Pacific Regional Office 

Dr Ehrenberg thanked the National Environment Agency (NEA) of Singapore for hosting and co
sponsoring this meeting. He acknowledged their valuable collaboration throughout the process, from 
the planning phase to the wrapping up of this extremely important event. 

Dengue is a major public health problem of international concern affecting the Western Pacific Region 
as well as many other countries worldwide. Figure 1 shows the cumulative number of dengue cases and 
deaths between 1991 and 2007 in seven countries of the Western Pacific Region . Although not shown on 
the map, Singapore was also affected by outbreaks. Singapore, a country with leading experts in the 
field and adequate resources to tackle an epidemic , also dealt with a worrisome outbreak of its own 
last year, reporting an average of 400 cases per week in 2007. Few countries in the Western Pacific 
Region were spared from transmission during the last two decades. Those that were (e.g. Mongolia, 
Japan and the Republic of Korea) occasionally report imported cases. 

Figure 1: Cumulative number of cases of dengue and deaths from 1991 -2007 in Western Pacific 
Region 
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Dengue has also spread throughout the Pacific Island countries and areas (Figure 2) . Between 
2000 and 2007, the eight most affected Pacific island countries and areas were French Polynesia (37 
667 cases ), Fiji (25 859), New Caledonia (14270 cases ), Cook Islands (7590 cases), Palau (3146 cases), 
Wallis and Futuna (2648 cases) , American Samoa (2310) and Kiribati (2143 cases). 

From 1991 to 2004, 72 deaths were reported. Most of these occurred in outbreaks in 1998, 
2001 and 2003, in Fiji, French Polynesia, New Caledonia, Palau , Solomon Islands and Tonga. All four 
sero-types of dengue have been reported in the Pacific, where Aedes aegypti is the principal vector, 
with Aedes albopictus and Aedes palynesiensis secondary vectors. 
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Figure 2: Number of dengue cases in the Pacific Island Countries and Areas, 1991-2007 
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Dengue leads to human suffering and may result in the loss of human life. But it can also have a 
significant impact on one of these countries main sources of income, the tourist industry. 

One of the major drawbacks in estimating the actual magnitude of the problem relates to data 
reporting. While some countries do not report, others provide only incomplete data. For example , data 
for 2006, 2007 and 2008 requires updating by many programs. This problem poses a significant 
challenge to the implementation of effective dengue prevention and control measures throughout the 
region making it difficult to monitor trends and prepare for outbreaks. 

Figure 3 shows the trend in the number of cases between 1991 and 2007 in 36 countries and 
areas within the Western Pacific Region. It combines rumour surveillance data on dengue (not 
published by WHO) with official data (incomplete 2006 and 2007 data) . Only 19 Member States provide 
data to WHO officially. Case-fatality rates decreased during this period, although they still remain 
close to or above 1% in some countries, such as Cambodia and the Philippines. The number of cases 
oscillates in the region with the circulation of different dengue serotypes , Epidemics are difficult to 
predict, but historically, they tend to be cyclical, occurring roughly every three to four years . In the 
past decade, two major epidemics broke out, one in 1998 and another in 2001, each affecting an 
estimated 30000 people. Figure 3 suggests however, that dengue today does not seem to follow a 
traditional outbreak pattern in the Western Pacific Region , 

Figure 3: Number of Reported Dengue Cases and CFR in 36 Countries, 1991-2007 
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Figure 4 shows the trend in dengue cases in 10 Western Pacific Region countries from 1991-2007. The 
1998 epidemic can be easily appreciated, affecting especially Viet Nam. Since 1998, epidemics have 
continued to occur in Viet Nam, as well as Cambodia , the Philippines, Singapore and Malaysia. In terms 
of the number of deaths across the region , the Philippines and Cambodia recorded the highest number 
during this period , with an increase since 2000. Viet Nam and Malaysia followed in terms of number of 
deaths with a tendency towards a decrease since 2004 (Figures 4, 5, and 6) . 

Figure 4: Trend of Dengue Cases in 19 Countries in 
the Western Pacific Region, 1991-2007 
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Figure 6: Trends in Dengue Deaths by 
Country in 19 Western Pacific Region 
Countries, 1991-2007 
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Available (up to 2(07) data from 14 countries and areas (American Samoa, Australia, Cambodia, China, 
Fiji, French Polynesia, Hong Kong, the Lao People's Democratic Republic, Malaysia, Palau, Philippines, 
Singapore, Tonga and Viet Nam) shows fluctuations in the incidence rate followi ng t he 1998 peak 
(Figure 8) with a tendency towards an increase since the year 200(1- Population figures for the years 
1990 and 2000 were based on UN estimates, and annual growth rates used to calculate population 
figures for the rest of the years were obtained from UNDP. 

Figure 8: Incidence Rate of Dengue in Western Pacific Region 
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While significant efforts are under way throughout the region to strengthen Member States alert and 
outbreak response capacities as a result of SARS and pandemic influenza, last year's case of dengue in 
Cambodia (Figure 7) emphasises the need for adequate national surveillance systems to boost epidemic 
preparedness. Cambodia experienced a serious outbreak in 2007. The number of cases peaked around 
week 28. The epidemic resulted in an estimated 327 deaths, primarily in children. Once an outbreak 
occurs, case fatality rates will inevitably be high unless a plan for early recognition of complications, 
followed by prompt seeking of health care is rapid ly implemented. The authorities declared the 
outbreak a national emergency and quickly mobilized resources with the assistance of WHO and other 
members of the international community. 

Figure 7: Number of Dengue Cases and Deaths in Cambodia, 2007 
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Overall, case management has improved in the Western Pacific Region, leading to a decrease in case 
fatality rates. Member States have engaged in a productive collaboration with the Western Pacific 
Regional Office and other key stakeholders, the importance of which cannot be overemphasized. For 
example, the 2006 Greater Mekong Sub·Region Communicable Disease Control (CDC) project of the 
Asian Development Bank (ADB) greatly benefited from the seed funding to boost surveillance and 
support outbreak response in the Lao People's Democratic Republic, Vietnam and Cambodia. The 
United States Agency for International Development (USAID) also provided much needed financial 
support benefiting the national programs in Cambodia, the Lao People's Democratic Republic, and Viet 
Nam. Under the initiative of the Member States and key partners, a core group known as the Asia 
Pacific Dengue Partnership (APDP) has been established to advocate on behalf of the national programs 
and support resource mobilization efforts. 

The Western Pacific Regional Office and the South·East Asia Regional Office have also worked together 
on a long overdue initiative to develop a biregional Dengue Strategic Plan. Convened by the Western 
Pacific Regional Office, leading experts in dengue gathered in 2007 in Manila to develop a Log Frame 
encompassing the six components of the dengue integrated prevention and control strategy. This is 
now the core element of the biregional plan. The WHO Western Pacific Regional Office's MVP (Malaria, 
Vectorborne and Other Parasitic Diseases) and CSR (Communicable Disease Surveillance and Response) 
focus groups are collaborating to monitor the dengue situation in the Region on a regular basis. Dr 
Ehrenberg drew the attention of the participants towards the need to work within the framework of 
the International Health Regulations (IHR). 

Key challenges 

Dengue is a neglected disease and as such is always short of funding. Member States and the 
international community, including the media, tend not to be concerned until an outbreak is imminent 
and this is almost always too late for effective actions. Many Member States have weak surveillance 
systems in place, lack the capacity to confirm the cases and lack adequately· trained laboratory and 
epidemiology staff to support the programs. There is a need to establish effective national surveillance 
systems and strengthen international surveillance networks to continuously monitor trends and 
facilitate timely sharing of information. Regular and consistent data reporting cannot be 
underestimated. This requires strong political commitment and allocation of resources. There is also a 
need to standardize case definition as most countries rely on different criteria. WHO is working on this 
aspect. 

Dengue's profile among the donor community needs to be raised. Prevention is cost effective as is 
limiting the damage of an outbreak through timely case management and community involvement in 
source reduction. Advocacy by APDP and WHO on behalf of the Member States needs to bring some of 
the donors and other major stakeholders on board. Member States are becoming increasingly aware of 
the prevailing limitations and challenges and are also eager to take action. 

Member States and other partners have expressed reservations concerning DengueNet. There is a 
feeling among many users on the need to come up with an improved system for effective reporting of 
dengue cases to WHO. As already stated, while WHO does not receive regular reports from many 
Member States, it acknowledges some of the possible reasons behind this problem. For example, given 
the potential impact of dengue on tourism, it is not difficult to understand why reporting could 
represent a sensitive political issue that would need to be weighed against the potential gains of not 
doing so. There are other public health instances, such as reporting of antimicrobial resistance, which 
face similar challenges. Economic analysis comparing the costs of unchecked hospital infections and 
multidrug resistant microbes versus the cost benefit of implementing rational antimicrobial policies 
and strategies has helped overcome multidrug resistance reporting hurdles. Reporting of other 
emerging/re'emerging diseases has also increased. Economic analysis in dengue could help overcome 
the resistance of some sectors to a timely and effective data reporting. 



More attention needs to be paid on: 

• Improving data quality and timely 
dengue/dengue haemorrhagic fever 
surveillance at the country level 

• Improving epidemiological data 
collection , analysis and reporting at the 
regional level 

• Encouraging programs to work within 
the framework of the International 
Health Regulations 

• Developing guidelines on dengue 
outbreak response for Member States 
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• Increasing/improving reporting on 
circulating serotypes 

• Mobilizing additional resources and 
seed funds to strengthen ongoing 
dengue prevention and control 
programs 

• Intensifying advocacy during high level 
meetings of Member States involving 
other sectors. 

A biregional Western Pacific Regional Office and the South-East Asia Regional Office Integrated Vector 
Management (IVM) workshop is planned to take place in Malaysia in 2008. Programme staff and WHO 
focal points will have a chance during this workshop to discuss means to best operationalize each 
region's Integrated Vector Management plan . Public health programs have the tendency to be very 
vertical. Both regions need to start thinking more horizontally. IVM is one of the dengue biregional 
strategic plan's key components offering opportunities of synergies among different programs and 
sectors. The health sector needs the support of other sectors to stem the spread of dengue in the 
Region, reduce mortality rates in children, encourage sound environmental management of urban 
developments, and educate and inform the people on how to promptly recognize dengue. Singapore is 
a case in point, illustrating not only the feasibility but also the benefits of intersectoral collaborations 
between the Ministry of Environment and the Ministry of Health. The WHO Western Pacific Regional 
Office recognizes the increasing importance of partnerships to back national and international public 
health initiatives. This is reflected in the dengue biregional strategic plan , one which incorporates a 
business plan streamlining public awareness with disease prevention and control. 
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DENGUE SITUATION IN THE SOUTH-EAST ASIA REGION 
Dr Chusak Prasittisuk 
Coordinator, Communicable Disease Control 
WHO, South-East Asia Region 

Approximately 2 billion-2.5 billion people are at risk globally for dengue. Of those at risk, 1.8 billion 
are located in the Asia Pacific Region. Within the region, close to 70% of the population is at risk of the 
disease. In addition to a rise in dengue cases throughout the two regions, the number of countries 
reporting DHF has also increased (see Figure 1). 

Within the South-East Asia Region, 1.4 billion of the 1.6 billion population (85%) are at risk of dengue. 
Out of the 11 countries in the South-East Asia Region, 10 report dengue cases. 

Figure 1: Epidemic DHF in Asia 
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Figure 2: Population at Risk of and Reporting 
Dengue in South-East Asia Region 

The South- East Asia Region has a Regional Strategy for Dengue Prevention and Control, last revised in 
2004. The components of the strategy include strengthening: 

• Disease and vector surveillance 
• Early recognition and effective case management 
• Vector control with community participation 
• Sustainable behavioural changes and partnership 
• Emergency response systems to control outbreaks 
• Regional and national capabilities for prevention, control, and research 

Dr Chusak acknowledged that though these strategies have been put into place, limited funds are 
available to implement them. 
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Trends in Dengue in the South-East Asia Region 

There was an 18% increase in dengue cases in 2007 as compared to 2006. The number of DHF cases 
also increased from 2006, with a total of 250 000 cases reported in 2007 (see Figure 3). These cases 
resulted in approximately 3500 deaths, though t he average CFR for the region is estimated to be less 
than 1%. In some countries, there are still areas that have a higher CFR than the regional and national 
average (Indonesia, for example, has pockets were the CFR reaches 5% as compared to the 1% national 
average). 

Figure 3: Repo rted DHF/ DF Case s, 2000-2008 
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Figure 4: Reported Death due to DHF/DF, 
2000-2007 
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Across the region , Indonesia, Myanmar, and Thailand had the highest incidence rates of dengue 
infection and DHF cases (see Figures 5, 6, and 7). A significant number of cases of dengue and DHF 
were reported in India as well, but Dr Chusak acknowledged that the numbers are far less than what 
would be expected. Dengue remains very underre ported in India, and the reports that have been 
received are fragmented . 

Figure 5: Reported DHF/DF Cases in South
East Asia Region Cou ntries, 2000-2007 

Figure 6: Reported DHF/ DF Death, So uth
East Asia Region Countries, 2000-2007 

'-r-----------------------------------~ 
,G~------n_----------~ 

'B~------.-.- ,~ ----------~::: ,- ,-
, ~ t--------

i 
,- -.- ----------~':: .- .-

~ t-------------- .-,= -----------1 ~:: 

- - ~ 
.. lo0oI _ .... S l _ lL - - ... .... _ .... IL _ Tl ...... --



- 22 -

Figure 7: Percentage of Dengue Cases Contributed 
by each Country in the South-East Asia Region in 2006 
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Seasonal Variation of Dengue Cases 

The number of dengue cases in a country is 
correlated with seasonal patterns. Many 
countries in the South-East Asia Region 
experience seasonal fluctuations at different 
times of the year from one another, and the 
timing of dengue epidemics in these countries 
reflect these patterns (see Figure 8) . In 
Indonesia, for example, cases peak between 
February and March, while the peak in Thailand 
occurs from June to July. In India, the 
seasonal pattern shown in Figure 8 is an 
average for the whole country, but the pattern 
varies from state to state. 

Figure 8: Variations in Seasonal Transmission of Dengue among the SEA Countries 
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Indonesia 

Indonesia is the country most affected by dengue in South-East Asia. Until the year 2000, there were 
approximately 20 000 cases reported annually; in recent years, the number of cases has increased to 80 
000-100 000 cases per year (see Figure 9). Preliminary data from the first three months of 2008 seems 
to indicate that the incidence rate is not as high as in previous years (see Figure 10). 

Figure 9: Dengue in Indonesia , 198 5 to 200 7 
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Figure 10: Reported DH F/DF in Indo nesia, 
2006-2008 
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In Thailand, the number of cases and the case fatality rate have decreased in recent years 
(see Figure 11 ). In 2008, there seems to be an unusual decrease in cases during the first few months 
(see Figure 12). Dr Chusak acknowledged that he did not know the reason for this decrease in cases, 
and said that he hoped that the representatives from Thailand might explain this more in their 
presentation. 

Figure 11 : Dengue in Thailand , 1985-2007 
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Figure 12: Reported DHF/DF in Thailand, 
2006-2008 
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Myanmar 

Dr Chusak acknowledged that data on dengue in Myanmar was not well repo rted. The cases appear to 
have increased in recent years, though t he case f atality rate has remained constant at about a 1% 
national average (see Figures 13 and 14). 

Figure 13: Dengue i n Myanmar, 1985-2007 
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Figure 14: Reported DF/DHF, Myanmar, 
2006-2007 

Reported DHF/DF Myanmar, 2006-2007 ,. .• , 
' M 

~ 

'. ' /\ = ,. 
( \ """" ,. 

f "-,. 
I "'-'. / '.. • ./ --.... 

• , , , . • . , • • • " " 
~- • , • ~ - - - - .• N - m -- " • m - .• = - , . - .' m 

Month 

The South-East Asia Regional Office has worked closely with Sri Lanka, as there has been a sharp rise in 
the number of dengue cases since 2000 (see Figure 15). 

Figure 15: Dengue i n Sri Lanka, 1985-2007 
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Figure 17: Dengue in Bangladesh, 1999-2007 

6000 

: 5000 
~ t 41100 

~ 3000 
~ 
; 2000 
~ 
~ 

1000 

India 

8angladuh: dengue trend from 1999 10 2007 (August) 

1999 2000 2001 2002 2003 2004 2005 2006 2007 

- 25 -

2.5 

1.5 _ 

l!. 
~ 

1 u 

0.5 

Bangladesh 

After the first reported case of dengue in 1999, 
Bangladesh worked very closely with the WHO 
South-East Asia Regional Office to reduce the 
burden of the disease in the country. Clinical 
case management has been supported, so the 
CFR is not as high as one would typically expect 
in the first few years following the initial case 
reports (see Figure 17). 

As previously mentioned, data on dengue is not well reported in India. The CFR appears to have been 
maintained at a lower level (approximately 1 %) through better case management. Four or five states 
have reported dengue cases , but all the other states do not submit official reports. India reports 
approximately 8000-10 000 cases annually (see Figures 18 and 19). 

Figure 18: Dengue in India, 199 1-2007 
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Maldives 

The Maldives has a strong dengue control 
programme in place. The South-East Asia 
Regional Office is currently working with the 
country to be well-prepared for the 
application of COMBI and monitoring the 
impact of behavioural change efforts. As 
shown by Figure 20, there has been a decrease 
in cases so far in 2008 as compared to 2006 
and 2007. 
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Figure 19: Reported DF/DHF cases, India, 
2005-2007 
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Fisure 21: Densue in Bhutan, 2004-2007 

Bhutan : Dengue trend from 2004 to 2007 (July) 
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Dengue cases have decreased during the last 
three months in Timor Leste, similar to the 
situation in Indonesia. There is currently not 
much concern regarding dengue in the country, 
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but prevention and case management must be 
carefully applied to keep the burden of dengue from 
increasing in the country. 

Bhutan 

Bhutan reported its first case in 2004. Deaths 
were low initially, but have been increasing. In 
2007, there were five confirmed deaths due to 
dengue (see Figure 21) . 
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Fisure 22: Repo rted DF/DHF, Timor Leste, 
2005-2008 
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Dr Chusak thanked the audience and reiterated that the South-East Asia Regional Office and the 
Western Pacific Regional Office had collaborated on many dengue control activities within the past 
year, such as this Bi-Regional Strategic Plan. He recognized that now was the time to work together on 
this plan, as well as work to draft dear national plans so that partners could mobilize activities and 
sensitize partners to work with the Regions. With the support of USAID and the Asia Pacific Dengue 
Partnership, Dr Chusak believed that the programme managers could work together in this meeting to 
make improvements on the suggestions that we made in Phuket. He acknowledged that this is a very 
good time for dengue control, and believed that both the South-East Asia Region and the Western 
Pacific Region could make a lot of difference in the year to come. 

DISCUSSION 

Comm.,nt: I particularly enjoyed the first presentation presenting the real cost of the disease. Every 
time I have come to meetings over the last 10-15 years, I keep hearing that we don't have accurate 
figures and that we need to do something about our surveillance. Something that I would like to come 
out of these series of meetings is getting us to bite the bullet about laboratory· based surveillance. 
Decades ago our American colleagues told us that if tests cost more than a dollar, no one will use it; 
we know that's not true. WHO just completed an evaluation of its own regarding public diagnostic kits 
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that's now in the public domain . I think what we need to come away with very soon is how we are 
going to improve diagnostics. If we go down the commercial path, if we go down the path the WHO is 
going to indicate based on its recent evaluation, there 's going to be a number of kits that we can rely 
on. 

The second issue is we ' re going to need competent people to do the tests, and we really need to bite 
the bullet about quality assurance within the countries. It can be done, it's being done . Then there's 
the issue of how we ' re going to pay for all of this. There's a model already for Viet Nam where they've 
chosen to do laboratory-based diagnostics on a percentage of all imported cases. You have a similar 
legacy in Singapore where they're doing diagnostic tests. We need to go away from this meeting 
talking about a way to measure outcomes, since we don ' t currently have a tool to measure them. 

We're looking at intervention, how we can reduce mosquito vectors and so on, but we're talking here 
about a human health problem, not an entomological one. At the end of the day, what we want is no 
dengue cases . We need a tool to reliably measure how many dengue cases we've got, and that 
whatever we do will work and be cost-effective. I would like everyone to focus on the issue; I think it 
really can't be ignored before we leave . 

Comm.mt: I think we cannot underestimate the information that was presented here. When we try to 
do resource mobilization, it always comes up that we need cost-efficient strategies. There are direct 
links from the programs to the data. It 's a Catch-22 situation; if we don ' t provide the information , 
then we can ' t go to the health economists, and we can't help countries to mobilize resources. The 
research component of the strategic plan will open the possibility for people to incorporate research on 
public health. We rely very much on information from governments. Singapore has good information 
to look at, but we need to gather the same from other countries. 

Qu .. stion: How about the impact of dengue on tourism? 

Comm .. nt: I did some work in 2003-2004 in the Cook Islands with the Department of Tourism and the 
Department of Health, looking at the impact of dengue on tourism. We conservatively estimated that 
the previous epidemic resulted in a loss of around three million dollars to the tourist industry. The 
Cook Islands is a small country of about 15 000 people, so three million dollars is a lot to lose. 

Answ .. r: We [Suaya and colleagues] didn't measure the impact of dengue on tourism . I participated in 
a conference call with the hotel industry of Paraguay a few months ago during the recent epidemic , 
and I was told that the number of rooms booked dropped by over 25% during the epidemic. Dengue 
poses a huge economic impact for a city or for a country that depends on tourism. Informally, when I 
have talked to a number of officials from different countries, they have acknowledged that sometimes 
they don't want to report dengue cases because they know this could affect the number of tourists who 
decide to come to the country. 

Comm .. nt: When I've brought up the subject of measuring the impact of dengue on tourism, I've gotten 
a range of responses from people both inside and outside of the country. Some have said that you 
shouldnl collect the data because it will frighten people away, and others have said that tourism 
companies are not interested in the issue being pushed for the same reasons. This is particularly tragic 
because, from my understanding of the situation in the Cook Islands and throughout most of the Pacific, 
the tourists are the ones bringing dengue into the country . 

Comm .. nt: I think the slide on borrowing in Jose Suaya's presentation is very important. When we 
speak about borrowing, we're not referring to the one-time costs of dealing with dengue but the much 
more long-lasting consequences of the disease. It was demonstrated by one study done in the 
mid-1990s in Cambodia that health care costs are one of the main causes of losing land ownership. 
This is a type of irreversible indebtedness that leads to much higher rates of poverty. I think this 
question of the relationship between borrowing money to finance health care and indebtedness would 
be very interesting to study because it could show the long-term consequences of the disease. 
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Comm~nt: I wanted to make an additional comment about the need for diagnostic confirmation of 
dengue. From the viewpoint of an epidemiologist, it would be good to confirm every reported case of 
dengue, or at least every reported case of death. However, diagnostics for dengue are not so simple. I 
think one of the major limitations of confirming diagnoses is that the process to do so is quite complex. 
The test tools that are available, especially when testing the early stages of the disease, are actually 
quite expensive. For resource-poor countries, those resources might be better used for training or to 
improve case management to bring down case fatality. 

Comm~nt: I don't think that we want to argue to support either improved diagnostics or other means 
of strengthening health systems. We want to advocate both, and should address both of these issues. 

Comm~nt: I think John [Ehrenbergrs presentation touched on the International Health Coalition, 
which has become more recognized throughout the past year. Dengue is considered neglected by 
public health and public health concern. We have talked about the need to encourage countries to 
report. During the course of this meeting, we should see how we apply the International Health 
Coalition to make countries more willing to report dengue cases. 

Additionally, the purpose of the Asia Pacific Dengue Partnership is to find ways for member countries 
to collaborate. We need active participation by the all countries in order to be able to solve issues 
such as reporting cases, and to streamline activities in the year to come. 

Qu~stion: Speaking from the CDC of Cambodia, I think the key point raised was the need for dengue in 
IHR. I think the most difficult part of this for us is the requirement for increased networking. Even 
though member countries are part of the same WHO region, we have separate funding within countries 
from partners such as The Global Fund. How can we piggyback the control of dengue with other 
initiatives to make the most of these donors and networks? 

Comm~nt: When all of you are sitting in the group discussions, I urge you to think about how we can 
think about laboratory networks and how we can synergize and put a peer-reviewed system in place. 
We have a number of experiences from other successful programs to use as models, such as the 
networks established for antimicrobial resistance in hospitals. 

Dengue is politically sensitive, but so was pandemic influenza preparedness and SARS. Despite this, we 
were able to set up a series of networks and semi-peer reviewed systems where the countries would be 
meeting periodically to share training capabilities and set standards for quality. One way to get past 
this stigma is to involve the tourism sector, through meetings such as the upcoming high-level donors 
meeting. Another way is to incorporate dengue into a peer-reviewed system to let stakeholders know 
what's happening with dengue, since there have been positive experiences with such systems for other 
diseases. 

Comm~nt: When we [Tonga] diagnose a case of dengue, using rabbits, we have been told that once we 
have 50 cases we should not do any further testing and call it an epidemic. This is one of the issues 
that should be raised at a higher level. When we are required to do reporting to the WHO, we get 
forms from the WHO that are a bit tedious. If we're looking to increase reporting, then the reports for 
submitting cases should be more user-friendly. It's not easy to fill these forms out and send them to 
the WHO as they are now. 

Comm~nt: I would like to thank the speakers for bringing up the issue of yellow fever in South America. 
In French Polynesia, we have flights every week from Chile, so this is an issue of concern. 
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National Programme Overview: Dengue Epidemiology and 
Control in Member Countries and Territories (Day 1) 

Chairman: Mr Khoo Seow Poh, DGPH/NEA (Singapore) 
Co-Chair: Dr Wichai Satimai (Thailand) 
Rapporteur: Dr Raman Velayudhan (Philippines) and Dr Deyer Gopinath (the Lao People's Democratic 
Republic ) 

SINGAPORE'S DENGUE CONTROL PROGRAMME IN THE FACE OF NEW 
CHALLENGES 
Dr Ng Lee Ching 
Head, Environmental Health Institute 
National Environment Agency, Singapore 

Singapore has recorded dengue haemorrhagic fever since 1960s, when DHF was made a notifiable 
disease. By the 1970s, reports of cases of dengue were collected as well. When dengue control efforts 
began, 50% of homes were found to be breeding mosquitoes; several campaigns have brought down the 
house index to less than 1% today (see Figure 1). 

Figure 1: Reported Incidence Rate of DF/ DHF and i t s Relat ionshi p to Aedes house index i n 
Si ngapore, 1960-2006 
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Dengue was controlled for the last two decades, but there has been a recent resurgence in Singapore. 
Peaks in the number of cases have been higher in recent years, as well as the number of cases 
recorded in low years between epidemics. This increase in cases has resulted from: 

• Very low herd immunity due to years of control, especially among children 
• An increasingly mobile, urban population 
• An improved reporting system 
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Though the Aedes index is low, there has still been an increase in cases. Clearly, controlling the vector 
is not enough. Dr Lee Ching e mphasized that simply relying on vector con trol was not enough to 
prevent dengue cases . 
Figure 2: DF/DHF Cases in Singapore , 1998-2008 
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Figure 3: Dengue Cases by Age, 2004-2007 
Figure 4: Age Profile of Dengue Deaths, 2007 
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• The number of cases 
of dengue and 
dengue haemorrhagic 
fever has fluctuated 
in recent years 

• Official data for DHF 
is represented by the 
red line (see Figure 
2), but could be 
under reported 
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Age Group (y •• rs) - Incidence rate among young children is 
very low (see Figure 3) 

• In 2007, there were 19 deaths, and most occurred in patients above 55 years old or with pre
existing medical cases (such as diabetes) 

• CFR for 2007: 0.08%-0.22% 
• MOH issued a circular to all medical practitioners on 21 Feb 08 to remind them to pay 

particular attention to patients over 55 as well as those with co-morbidities (emphasis added 
by Dr Lee Ching) 

Responsibility for Dengue Contro l 

In Singapore, the responsibility for controlling dengue is not delegated to one agency; numerous 
private and public organizations, known collectively as the Dengue Consortium, work together to 
contribute to surveillance and response (see Figures 5 and 6). The work of the Ministry of Health and 
National Environment Agency overlap for several topics. Research institu tions and universities also 
provide support to the Dengue Consortium. 



Figure 5: Dengue Control Responsibility 
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Singapore's integrated approach to dengue 
control incorporates: 

• 
• 
• 

Field surveillance and control 
Laboratory surveillance and control 
Evidence·based dengue control 

Figure 6: Coordination of Singapore MOH with Health and Environment 
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Hot weather in June and July is typically responsible for an increase in mosquito breeding, as well as a 
subsequent increase of cases. Singapore uses four key strategies to control dengue during these 
months and throughout the year. These include: 

1. Prevention through source reduction 
· entomological 

2. Surveillance 
· cases (by MOH) 
· entomological 
• virological 

3. Outbreak Control (Cluster Management) 
• enhanced case surveillance 
· intensified vector control 
· alerting GPs around the area 

4. Research 
· disease epidemiology 
· vector research 
· diagnostics 
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Prevention through Source Reduction 

Source reduction is achieved by coordinating the four elements of regular surveillance, public 
education/community involvement, enforcement, and interagency coordination. 

• Intensive source reduction (see Figure 7) 
Done in preparation for the warm summer months. 
Purpose is to remove breeding sites and identify potential breeding sites 

• Public Education 
Door-to -door campaigns are conducted to remind people to clear potential breeding 
habitats 
Over 6265 volunteers are employed to spread the message about preventing habitats 

• Enforcement 
Land agencies are committed to a strict regime of weekly source reduction efforts , 
which has helped cut down mosquito breeding incidence very significantly. 
Control of Vectors and Pesticides Act penalizes occupants when mosquito breeding is 
found on the premises. Training and licensing of pest control workers increases the 
professionalism of enforcement of this Act. 
Environmental Public Health Act uses Environmental Control Officers to focus on 
control upstream and in doing so will lessens the need for enforcement downstream 

• Inter-Agency Task Force 
Monthly meetings are held to coordinate efforts on the ground 
Public housing and schools are checked to ensure that mosquitoes are not breeding 

Fiaure 7: Intensive Source Reduction Figure 8: Public Education Materials 

Figure 9: Members of the Inter-Agency Dengue Task Force 
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Integrated Surveillance 

The Singapore National Environment Agency (NEA) has made extensive use of GIS in dengue control. 
GIS mapping has allowed them to know where cases are, what areas are sensitive to outbreaks, and to 
monitor clusters of cases during outbreaks. GIS is also used to track vectors and where different 
serotypes are circulating. As shown in Figure 10, for example, GIS can be used to map Aedes 
albop;ctus breeding sites, which are common in Singapore due to the high density of trees. 

Figure 10: Aedes albopictus Breeding 
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Figure 13: Distribution of A. aegypti by Top 
Five Breeding Habitats, 2007 
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In Singapore, the number of dengue cases is highly correlated to the population of A. aegypt; (see 
Figure 12). Surveillance shows that the mosquitoes are still occupying the same habitats that they 
have for the last 30 years, despite years of control and public education (see Figure 13). 
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Human Case Surveillance 

Dengue is a notifiable disease in Singapore_ All doctors and clinical laboratories are expected to report 
laboratory-confirmed dengue cases to the Ministry of Health. Laboratory-based surveillance at the 
Environmental Health Institute (EHI) seeks to improve the diagnostic rate by offering early diagnostic 
tests to private clinics and alerting general practitioners in areas where dengue cases are found. Early 
diagnostics allows the prompt activation of a dengue control effort, and the samples are also used for 
virus surveillance. 

Singapore is hyperendemic , but one type typically predominates during an outbreak. The objective of 
virus surveillance is to detect a switch in a predominant serotype (which is often associated with 
outbreaks), as well as detect a localized emergence of an uncommon serotype. For example, a change 
in serotype was detected between 2006 and 2007, which served as a warning for an outbreak that came 
later in 2007 (see Figure 14). Serotypes in Singapore are monitored on a monthly basis, and Dr Lee 
Ching added that this will be increased to weekly monitoring soon. As stated previously, serotypes are 
also plotted spatially using GIS. 

Figure 14: Serotype Shift, 2006-2007 
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Using all of the data that has been collected (vector incidence, serotype prevalence, etc.), the NEA is 
able to stratify risk areas within Singapore (see Figure 16). 

Figu re 16: St rat ification of Dengue Risk Areas 
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If adult Aedes populations are detected through 
surveillance, outdoor fogging is conducted. If a 
single case is reported, the case unit and all units 
around the case are fogged; if a cluster is detected, 
blocks within 150 metres are fogged as well. 
Community engagement is intensified by informing 
grassroots leaders, displaying and distributing alert 
banners and letters, conducting door-to-door 
education , and holding talks and exhibitions. 
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In addition, ongoing research continues to contribute to control and surveillance efforts. Areas of 
focus in dengue research include: 

Disease epidemiology 
Virus genetics and properties 
Mosquito 
Seroepidemiology 
Environmental factors 

Vector research 

Conclusions 

Vector bionomics 
Insecticide resistance 
New vector-control tools 

Diagnostics (development and 
evaluation) 

Cost-efficacy 
Convenience 

Surveillance 

Surveys 

Evaluation of clinic networks 
Potential for other vectorborne 
diseases (ex. chikungunya) 

Effectiveness of education 

In spite of comprehensive control strategies, dengue control remains a challenge in Singapore. Pre
outbreak surveillance and control are as important as outbreak control. In view of new challenges, 
dengue control requires an integrated approach that considers entomological, virological, 
immunological, and environmental factors. 



- 36 -

DENGUE IN QUEENSLAND AND AUSTRALIA 
Scott Ritchie 
James Cook University 

Dr Ritchie began by thanking the hosts for their invitation, as well as the thank you for the invite, and 
Singaporeans for their hospitality. 

Overview of Dengue in Australia 

Dengue is a notifiable disease in the national 
disease reporting system in Australia. However, 
dengue is only transmitted in north Queensland 
(see Figure 1), and the only dengue control 
programme is subsequently located in that state . 

Aedes aesypti is endemic in Australia, but the 
dengue virus is not. However, the international 
airport in Cairns, the sea border with Papua New 
Guinea, and a deteriorating global dengue 
situation have facilitated the importation of cases 
into the country. If cases do occur, they are 
primarily transmitted in Cannes, Townesville, and 
the Torres Strait. Approximately 10 to 14 cases 

Figure 1: Map of Denaue Risk and Activity 
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per year are imported in Cannes, and many outbreaks start in the Torres Strait (possibly imported from 
Papua New Guinea). 

After the Cannes International Airport opened in 1980s, dengue cases increased sharply in Queensland 
(see Figure 2). In 2007, 46 cases of DENY·1 were reported, and there have been 22 cases of DENY·3 
reported so far this year (see Figure 3). Every year, Queensland usually experiences one or two 
outbreaks. Since 2004, there has been a modified control programme in place, which has kept the 
number of cases below 100 per year . 

Figure 2: Dengue Serotype and Timeline of Outbreaks 
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Figure 3: Dengue Cases by Year, 1998-2008 

Y.ar Number of Cases Y.ar Number of Cases 
1998 488 2004 356 (2 deaths) 
1999 10 2005 56 
2000 49 2006 29 
2001 9 2007 46 
2002 21 2008 22 
2003 536 - -

Breeding Sites Figure 4: A "Queenslander" House 

Aedes aegypti is the primary vector of dengue in 
Australia, and many breeding sites are typical A. 
aegypti breeding habitats (tires, buckets, vases, etc. ) 
In addition , many of the older, "Queenslander"-style 
houses also facilitate transmission. These houses are 
built on stilts, and mosquitoes typically breed 
underneath the house (see Figure 4). Many of these 
houses do not have screened windows, allowing many 
mosquitoes to pass in and out as well. 

The DenBue Fever ManaBement Plan 

Initiated in 2004, the Dengue Fever Management Plan (DFMP) aims to: 
Eradicate thft virus (emphasis added by Dr Ritchie) and prevent endemicity 
Reduce the risk of outbreaks 
Strengthen control measures 
Minimise serious complications from the disease 

The programme incorporates disease surveillance, mosquito surveillance and control, and public 
education to achieve these aims. 

Surveillance Objectives 

The objectives of disease surveillance in North Queensland are as follows: 
To quickly identify viraemic importations 
To quickly identify locally-acquired cases (that herald new outbreaks) 
To quickly identify newly affected suburbs and towns during an outbreak 

An ideal situation would be to identify all the cases before they've been viraemic for any more than a 
week, since a longer the delay in notification increases the chance of an outbreak. Unfortunately, this 
isn't usually the case, and notification sometimes comes after the case has gone beyond its viraemic 
period. 

The TPHU is notified of cases identified by a laboratory or doctor. Public health nurses then interview 
the patients by phone, asking them about their symptoms and date of onset of symptoms, travel history, 
and contact details. Every case is tracked down . Though serology and PCR tests are used when 
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possible, blood tests are not always available from the patients_ In these cases where laboratory 
confirmation is not possible, vector control is carried out anyway as a precaution. 

If a dengue cases is suspected, the public health nurse will talk to the entomologist to decide whether 
or not the case is likely to be dengue and if a certain area warrants vector control. 

As the dengue mosquito likes to go inside houses, synthetic pyretherins are used to try and target 
indoor breeding sites. This provides residual protection for several weeks, but this process is labour
intensive and puts both the residents of the houses and the pesticide applicants in close contact with a 
large amount of pesticides. 

As a result, lethal ovitraps are increasingly being used as a cleaner, less harmful means to control 
mosquitoes. A 1.2 litre bucket is placed out into a field or likely mosquito breeding area. Mosquitoes 
have difficulty gripping smooth surfaces, so a fuzzy felt strip is treated with bifenthrin (a synthetic 
pyrethrin) to encourage egg production in the bucket (see Figure 5). An alfalfa pellet is added to the 
water to make an infusion, and a plastic mesh cover and a warning label are applied to keep animals 
and humans away from it. Use of these ovitraps has cut back on spraying by about 80%-90%. 

One of the first interventions using this technique was carried out on Thursday Island, where nearly 800 
lethal ovitraps were set and larval control conducted in 544 premises in response to a dengue outbreak. 
Approximately 60 "sticky" ovitraps were also used to monitor the A. aegypti population. Residual 
interior spraying was also conducted on 58 premises. This effort was very successful, and the 
A. aegypti population decreased by 92% (see Figure 6). 

Figure 5: Lethal Ovitrap 

Public information campaigns are 
also carried out before and during 
dengue outbreaks, with the aim of 
educating the public about their 
role in eliminating mosquito 
breeding at home (see Figure 7). 

Figure 6: Thursday Island Intervention 
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GIS and Vector Control 

GIS is also used to track dengue cases and map vector-control activities_ Within 100 metres of a case, 
interior spraying (increasingly replaced by lethal ovitraps) and larval control are applied (see Figure 8)_ 
Larval control is also carried out between 100-200 metres of a case as welL Palmtop computers are 
used in the field for data collection, which reduce paper waste and give a handheld analysis of where 
outbreaks are occurring, what places have been treated, what these areas have been treated with, and 
what has been found (see Figure 9)_ 

Figure 9: Example of GIS Mapping and Control Figure 10: Summarized GIS Data 
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During a dengue outbreak, a lot of effort is made to alert the media to the outbreak and to make the 
public aware of it. A website was also created to give the reader updates of what's currently 
happening with dengue in Queensland_ Updates of current outbreaks are used like typhoon warnings to 
educate the public, and hopefully encourage them to go out into their yards and reduce dengue 
mosquito habitats_ 

Dengue Eradication 

During an outbreak, a control effort is launched that is known in Queensland as "the incessant chase of 
every case_" This eradication procedure is as follows: 

A public health nurse interviews each highly suspicious case 
Identifies when the patient became ill and thus when they may have contracted dengue 
and passed it on 
Identifies the location where dengue transmission may have occurred (co ntact points) 
Identifies any relatives, friends, colleagues who may be sick 

DART (Dengue Action Response Team) conducts vector control at all contact points (using 
sentinel traps to assess the risk of a household) 
Process is conducted until all cases are investigated and "treated" 
Outbreak declared over (virus eradicated) after three months with no cases_ 

Using this formula , all 21 outbreaks that have occurred since the dengue response programme was 
started have resulted in 21 eradications_ 
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Additional Control Metnods 

One of the problems identified with the lethal ovitraps is that one can potentially become a dengue 
breeding site if it is not collected. To address this, the programme is now using a biodegradable 
bucket that lasts about eight weeks and eliminates the need for tracking and collection. Other control 
methods include persistent control through mega doses of Bti (see Figure 11). Additional methods being 
tested are the use of a strain of Wolbachia bacteria or fungi to shorten the life span of Aedes aegypti, 
preventing them from living long enough to spread the virus. 

As A. albapictus is new to Australia (assumedly from Papua New Guinea), a risk assessment of this 
vector is also being conducted (see Figure 12). There is also an eradication effort currently being 
conducted in the Torres Strait. 

Fiaure 11: Effectiveness of Bti Fisure 12: Potential A. albapictus distribution 

24 hr control 

· ;; • 
g 
< • • • .. 

• 
I 

'2 l ' !, 1 1""1121J14 U,Inl'"21I1D14 

""k 

Strenstns and Weaknesses 

The strengths of the control programme include responsive and thorough surveillance and control, as 
well as good connections with research institutes that lead to innovation in control methods. However, 
the programme is still hindered by slow serology, delays in notifications by doctors and laboratories , 
and a lack of technical staff and funding for entomology. 
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DENGUE IN BRUNEI DARUSSALAM 
Dr Pengiran Hishamuddin 
Acting Senior Medical Officer, Disease Control Division 
Ministry of Health, Brunei Darussalam 

Dr Hishamuddin began by extending thanks to the WHO and the NEA for being invited to the conference. 
He clarified his role as the head of the Disease Control Division in Brunei , as he was responsible for 
managing communicable and non·communicable disease in the country. 

Background 

Brunei Darussalam is about 10 times the size of Singapore, with roughly 1/10 of the population. The 
country, as well as the people, are small and young as a whole. The country is developing, with over 
70% living in urban areas and enjoying a high GOP. There is also free health care for citizens and 
permanent residents in the country. Brunei's population is predominantly wealthy, and the population 
is very mobile. 

An Infectious Disease Order put in place in 2003 stipu lated that all practitioners and clinical 
laboratories have to inform the Ministry of Health of any dengue cases that are found. However, there 
is no current legislation on mosquito breeding sites, which Dr Hishamuddin identified as a weakness. 

Ministry of Health is composed of three different diets: the Ministry of Administration , the Ministry of 
Hospital Services, and the Ministry of Environmental Health Services. The Environmental Health 
Services is most associated with public health measures, and is further divided into the Disease Control 
Division and the Environmental Health Divisio n. It is difficult to communicate between all of these 
ministries, which Dr Hishamuddin identified as a big problem to conducting daily business. Laboratory 
work with vectors and virology, for example, are under the jurisdiction of two different ministries, and 
communication between them can be difficult. As a result , it is the job of the Disease Control sector 
to be the negotiator between these groups. 

Health control at the district level is much sim pler than at the national level, as the country has four 
big districts that each have health offices . Typically, other agencies, sectors, and governments are not 
interested in hearing about dengue. 

Resources 

In terms of financial and equipment/supply resources, Brunei does not have a problem. The Disease 
Control Division has a special budget of US$ 600 000 at all times; if a portion of the money is used, it is 
replaced, so that US$ 600 000 are available for disease control at all times. In terms of human 
resources, it's often difficult to find motivated, qualified people to fill positions. The Division of 
Disease Control is currently looking at ways to integrate personnel into more dynamic positions that 
offer more than simply trapping mosquitoes . 

Surveillance 

Surveillance is integrated, and coordinated by the Disease Control Division. All cases must be reported 
and every case must be lab confirmed. Entomological surveys of vectors and larvae are also carried out. 



Figure 1: Incidence of Dengue Fever in 
Brunei Darussalam, 1998-2007 
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In terms of human cases, there have so far been 
no reports of DHF in Brunei Darussalam_ All age 
groups are affected, with slightly more males 
infected than females (no significant difference). 
The incidence rate in 2007 was 16 cases (see 
Figure 1). In 2002, an epidemic was started 
from a case imported from another country in 
the region. The epidemic continued to spread 

Incidence in 2003 to an outlying water village, where the 
population lives in houses built on stilts. In 
2005 and 2006, outbreaks moved strangely to a 
fourth district that is separated from the other 
three by a portion of Malaysia. Dr Hishamuddin 
indicated that he would talk more about this 
variation in outbreak location later in the 
presentation. 

The Division of Disease Control attempted to graph seasonal variations in dengue cases, but there is 
currently not enough data to show a seasonal pattern to infection. The Division is also trying to use GIS 
to help with control, but technology and training needs to be improved. Cases primarily occur in 
Brunei Muara (in Kampong Ayer, the water village mentioned earlier ), but cases in 2006 were primarily 
recorded in Temburong. 

Vectors and Serotypes 

Aedes aesypti is the main vector in the water village of Kampong Ayer, but Aedes albopictus also plays 
a significant role in transmission in the country. Though there are no PCR testing facilities in-country, 
samples are sent to other labs for analysis. DEN-2 is the main serotype in Brunei as of 2006 (75% of 
cases). DEN-1 is also transmitted in the country (25% of cases). 

Case Management 

Every case is investigated in Brunei, with home visits for every case. Surveys are conducted not only in 
the household, but throughout the whole village and workplace of the infected patient. Any person 
who has experienced fever over the past month is blood tested. Clinical management of the patient is 
ensured, vector surveys and control are carried out, and environmental management is undertaken 
when needed . In addition, health education efforts are conducted for the people in areas where 
dengue is found . Health education is integrated into the prevention and control activities of the 
Health Education and Promotion Division, as well as the Public Relations Office (multiple agencies 
within the Ministry of Health). The media is used extensively as well. Village elders and community 
leaders are also employed to disseminate health information to the villagers. 

Dengue Fever in Temburong 

A study on why dengue fever occurred in Temburong was carried out by a colleague of Dr 
Hishamuddin's named Lisa Dwyer. Temburong is a separate district from the main part of Brunei, with 
a population of about 10 000 that is primarily rural and based on agriculture. It was surprising to find 
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that cases were increasing in this area, and a case-control study was conducted in order to try and 
ascertain why these cases may have been increasing. Records were reviewed, and a 
questionnaire/interview queried the population on their demographics, their knowledge of dengue, 
their behaviours, and the environment that they lived in. 

It was found that, though public health education campaigns were conducted when cases were 
identified, knowledge and awareness of dengue were low. This was due in large part to a language 
barrier, as promotional materials were only printed in English and Malay and not in the tribal languages 
spoken in the region. Education among the population in this area is low, and even those that could 
understand Malay or English did not understand the content of the educational material. The common 
perception was that the spraying activities were what the Ministry of Health wanted, and that the 
Ministry would take care of dengue control without needing individuals to contribute. The village 
lifestyle was also changing, as many people were living in more urban conditions and rubbish was 
beginning to accumulate. The population was also very mobile, as the border between Brunei and 
Malaysia is separated only by a small river that serves as a major thoroughfare in Borneo. 

Despite these shortcomings, the villagers were very keen to participate. It was recognized that a 
community-based dengue programme based on local leaders was key to success. The Ministry of Health 
stipulated that they would not conduct fogging and spraying unless the villagers would contribute to 
source reduction . The villagers complied, and in the end spraying was not even necessary to reduce 
the vectors and the number of cases. 

Barriers and Challenges 

The lack of awareness of dengue among doctors is still a problem for disease control and reporting, 
despite having enacted an Infectious Disease Order. Dengue is not a sexy disease for policy makers, 
and programs to address issues such as behavioural change have been turned down in the past. 
Laboratory capacity, plans and protocols to address dengue, and capacity development need to be 
improved . Dr Hashimuddin posited that there are research opportunities in Brunei , and that they 
simply needed to be explored. Intersectoral collaboration and integration of dengue control into other 
existing/future plans (such as those related to climate change) are also key to establishing sustained 
control. Legislation and enforcement also were indicated as ways to ensure that more attention will 
be given to dengue control efforts in the future . 

In total, there is a need to bring in other sectors in Brunei to facilitate dengue control. Regional 
collaboration and information sharing is key, as are bilateral and border activities. Stakeholders must 
be engaged as well, both in the local community and among other agencies and sectors of society. 
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CAMBODIA DENGUE SITUATION AND ITS CONTROL STRATEGIES 
Dr Ngan Chantha 

Programme Policies 

Deputy Director and Programme Manager, National Dengue Control Program 
National Center for Parasitology, Entomology and Malaria Control, Ministry of 
Health 

Dengue poses a significant public health threat to people in Cambodia. The objectives of the National 
Dengue Control Programme in Cambodia are as follows: 

• To prevent childhood mortality due to DHF lOSS 
• To reduce morbidity of OF IDHF 
• To foster interagency cooperation and collaboration 
• To promote and advocate sustainable vector control through community mobilization and 

participation 

To achieve these objectives, several strategies have been employed: 
• Intensified disease surveillance and case management using existing health systems 
• Strengthened emergency preparedness and outbreak containment 
• Community-based dengue prevention and control through intersectoral collaboration 

between governmental agencies and NGOs 
• Increased capacity building 
• Accelerated operational research 

Funding 

Since 1997, USAID has funded: 
• Disease surveillance (in sentinel hospitals) 
• Clinical management 
• Community-based dengue control 
• Intersectoral coordination 
• School-based dengue control 
• Vector surveillance in sentinel sites 

From 2006-2009, the Asian Development Bank (ADB) has allotted funding to HSSP , the Centers for 
Disease Control (C DC ), and the Ministry of Health (MOH ), to upscale dengue control in five north
eastern provinces, as well as nationwide outbreak response. From 2003 to 2007, the World Bank also 
sponsored larviciding operations in 12 high-risk provinces. 

Main Dengue Control Activities 

Cambodia's Dengue Control Programme has instituted several activities in recent years to intensify 
dengue control efforts. 

• Mass larviciding campaigns (two cycles per year) were implemented in stratified high-risk 
provinces. 

• Sentinel hospital surveillance for outbreak response was intensified in six hospitals, with the 
goal of reporting cases within 48 hours. 

• An Outbreak Management Committee was established at the national level. 
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• Case management has been improved through training workshops that use WHO guidelines 
• Outbreak containment was intensified through collaboration with international organizations 

and NGOs 
• Intersectoral coordination has been promoted though the National Dengue Control Committee 
• School-based dengue prevention was intensified through collaboration with the School Health 

Department 
• Vector surveillance and monitoring have been ongoing in seven sentinel sites 
• Operational research , including evaluations of communications intended to produce 

behavioural change, has been conducted 

Risk Factors 

Several risk factors facilitate dengue transmission in Cambodia. Throughout the country, there is an 
insufficient and inadequate supply of piped water supply (33% of urban populations have access to 
piped water, and only 0.7% of rural households). Waste collection and management is also poor, 
creating breeding grounds for mosquitoes. The country is also hyper-endemic for dengue, with Aedes 
aegypti widely distributed (HI >80% and SI >200) Ae. Albopictus, however, is not well established. All 
four dengue serotypes are present. There is a high degree of population mobility, both from rural to 
urban areas and from one rural area to another; the move of rural populations to urban areas has also 
resulted in urban slums, which increase the risk of epidemics. Overall, there is a lack of health 
infrastructure and trained human resources for dengue control. 

Distribution of OF IDHF 

Major epidemics of dengue occurred in 1995 and 1998. After 2001 , dengue cases were monitored by 
sentinel sites , and the number of cases reported increased as a result (see Figure 1). Dengue cases 
peak between the months of June and July. 
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Figure 1: Distribution of DF/DHF Cases in 
Cambodia, NDCP Surveillance, 1995-2007 

Figure 2: Monthly Distribution of Dengue 
Cases, 2005-2007 
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Incidence Rate of Denllue 

Between 18 and 22 out of 24 provinces in Cambodia are affected by dengue. Many of these provinces 
are at a high risk of dengue infection (see Figure 3). The south·central provinces are at particularly 
high risk of dengue morbidity. As a result, mass larviciding, both pre·emptive and target, has been 
used as vector control in highly populated areas (see Figure 4). Weekly reports of the incidence rate of 
dengue showed that dengue cases peaked between weeks 24 and 27 during the 2007 epidemic (see 
Figure 5). 

Fillure 3: Cumulative Incidence of Dengue 
Cases by District in Cambodia, 2007 
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Figure 4 : Population Density in Cambodia by 
District, 2005 

Figure 5: Weekly Report of Hospitalized Dengue Cases, Deaths and CFR, Cambodia, 2007 
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School-Based Dengue Control 

In Cambodia, the high risk population is school-aged children between 5 to 9 years old. As a result, the 
Dengue Control Programme has coordinated with the School Health Department and the Ministry of 
Education. A pilot project has been instituted in 156 primary schools, where school teachers are 
trained in dengue prevention and controL Teachers instruct students on how to prevent mosquito 
breeding habitats, with the expectation that the children will then instruct their families and 
neighbours at home. 

A~d~s Q~gypti Density 

In 2007, a mosquito density survey was conducted in seven sentinel surveillance sites. It was found 
that the vector indexes were all very high in both rural and urban settings (see Figure 6). 

Figure 6: A~d~s Qegypti Density in Seven Sentinel Surveillance Sites, July- August 2007 

Aedes aegypti density in seven sentinel surveillance sites 

July- August 2007 

Prevalence of Serotypes 

Serology and virology surveillance are conducted at five sentinel hospitals that represent five 
geographic areas. The research done at these hospitals is coordinated with the Pasteur Institute. 
ELISA IgM and IgG tests are used, as well as RT·PCR. All four serotypes are present in Cambodia (see 
Figure 7), with DEN 3 predominating during the past few years (see Figure 8). 
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Fisure 7: Prevalence of Densue Serotypes from 2002-2007 
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Vector Control and Research (2005-2007) 

Several initiatives have been undertaken in recent years to explore new methods of vector control. 
Experiments have been conducted with insecticide-impregnated jar covers (see Figure 9), insect 
growth regulators (Pyriproxyfen ), and biological co ntrol with larvivorous fish (Poecilia reticulata ). 
Using one stick of pyriproxyfen, 200 litres of water can be treated. Though this treatment does not kill 
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larvae, it does prevent the larvae from maturing into adults and carrying the dengue virus_ These 
interventions have been largely successful and can last for several weeks (see Figure 10). After one 
year of field trials, the larvivorous fish were found to be an effective, low-cost community-based 
intervention (see Figure 11 ). 

Fillure 9: Effectiveness of Insecticide
impregnated Jar Covers 

Figure 10: Effectiveness of Pyriproxyfen 
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COMBI in Cambodia 

The Dengue Control Programme employed the COMBI method with three objectives for behavioural 
change: 

• Encouraging patients to seek earlier treatment 
• Encouraging families to spend 10 to 15 minutes a week disposing of discards/waste 
• Increasing the use of guppy fish in water storage containers 

Dengue Situation in 2008 

f-
f-

There have been a number of cases and deaths in many districts of Cambodia as of March 2008, mostly 
concentrated in the north-east (see Figure 12). The number of cases has been below 100 each week 
thus far (see Figure 13), but it is expected that the number will increase in conjunction with seasonal 
changes. 



Fiaure 12: Cumulative Incidence of Denaue 
Cases by District in Cambodia, Jan.-Mar. 2008 

Strengths and Weaknesses 
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Figure 13: Weekly Reported DF/DHF Cases as 
of Week 17, 2008 
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Overall, the strengths of Cambodia's Dengue Control Programme are increased collaboration with NGOs, 
improved epidemiological surveillance, and a strong operational research component. Weaknesses 
include a lack of human resources, particularly at the provincial and district levels and an inadequate 
health infrastructure to support case diagnosis and management. Most significantly, the lack of an 
improved water supply and environmental sanitation make storage of water necessary; as a result, over 
75% of mosquito breeding sites are in water storage jars. 

Dr Chantha extended his thanks to the audience and to others who have helped with dengue control in 
Cambodia. 

DISCUSSION 

Comment: Based on experience from Thailand, we have found that many provinces show resistance to 
some pesticides , such as pyrethrins . I think this is quite important to know which chemicals can be 
used and which cannot be used, particularly when we try to develop a new plan for vector control. 

Comment: Because we only do our control in localized areas in Australia, resistance has not emerged 
as a huge issue yet. There is a small bit of resistance that we've noted, but a lot of this resistance 
seems to come from the use of synthetic pyrethrins by the public. The use of commercial pyrethrins 
and resistance to them is something that we'll need to keep an eye on. 

Question: In one of the last slides that Cambodia showed, the highest incidence of dengue was 
consistently coming from the border with Thailand. I'd like to hear about what's happening on the 
other side of that border in Thailand. Are there a lot of cases in Thailand in this area as well? Is this a 
major crossing point between the two countries? 

Answer: Last year [2007] , there were a lot of cases from this province. There are not as many cases 
this year. The number of cases in the north east of Thailand may be the result of people moving across 
the border. We have response teams along the border of the Lao People's Democratic Republic, 
Cambodia, and Thailand. This week, there will be a meeting in Chiang Mai to strengthen a rapid 
response team and surveillance for controlling dengue along the border of all these countries. The 
national as well as the provincial levels are involved in helping these teams to control dengue in all 
countries. 
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Question: Thank you for the presentations. I was especially pleased to see that all seemed to have a 
surveillance system in place. There have been a number of research studies in many of these countries 
regarding the use of biological means of vector control. When can we see studies to show how 
effective these methods are, when they can be used, and how they can possibly be upscaled in the 
future? Regarding the COMBI intervention in Cambodia, when do you expect to get some results that 
you can use to assess the effectiveness of your COMBI interventions? 

Answe r: We tried to increase biological control of vectors with COMBI. According to the national 
survey, 75%-85% of the population drink out of containers, which is why we have focused on using the 
guppy fish. If people appear to respond to the COMBI interventions promoting the use of guppy fish, 
we will continue with this intervention. 

Comment: Concerning the collaboration between the border provinces, we have a meeting in Viet 
Nam supported by ADB and CDC discussing this issue. We [the Lao People's Democratic Republic] have 
had good collaboration with Thailand and have talked about rapid response and put a very good 
response team in place. With Cambodia, we have it on the agenda of the meeting to discuss a rapid 
response team that will include dengue prevention. 
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NATIONAL DENGUE PROGRAMME OVERVIEW, CHINA 
Dr Liu Xia 
Deputy Director, Division of Communicable Disease Control 
Bureau of Disease Control, Minis try of Health 

Dengue Situation i n Chi na 

The predominate vector that transmits dengue in China is Aedes albopictus (see Figure 1) . Aedes 
aesypti are only found in th ree provinces (see Figure 2). The geographical dist ribution of the vectors 
has been changing from year to year. During the 198Ds, only 10 provinces recorded the Ae. albopictus 
vector, but now this vector has spread to dose to 22 provinces. The annual number of cases reported 
is less than 2000, the majority of which have been imported cases and related outbreaks in recent 
years . All four dengue serotypes have been isolated, but most viruses isolated after 2000 were DEN- I. 

Figure 1: Geographical Distribution of Aedes 
albopictus 
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Figure 2: Geographical distribution of Aedes 
aesypti 
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In a high prevalence years, epidemics are started from imported cases. In low prevalence years, the 
reported cases are only imported cases (see Figures 3 and 4). At the end of April of t his year, only two 
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Figure 3: Reported Dengue Cases in Chi na, 
1998-2007 
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Figure 4: Total Number of Reported Dengue 
Cases, 1998-2007 

Year Number of Reported Cases 

1998 490 

1999 1868 

2000 405 

2001 375 

2002 1606 

2003 93 

2004 247 

2005 40 

2006 1044 

2007 539 
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Source of Imported Cases 

Most cases of dengue are imported to China from other countries in the Asia Pacific Region. The 
majority of cases are imported from Singapore (see Figure 5). 

Figure 5: Source of Imported Cases in China 
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National Dengue Policy 

Dengue is a reportable disease in China . A law on communicable disease prevention and control has 
been established, as well as regulations put in place for responding to emerging health events . Each 
hospital is expected to report dengue cases. The health sector takes a leading role in the prevention 
and control of dengue , but a multisectoral mechanism has also been developed to foster collaboration 
for dengue control. After 2004, the central government has increased communicable disease 
prevention and control, hiring a programme manager both in the MOH and the China CDC as well as 
investing sustained financial input. 
Strategies for Dengue Control Figure 6: Example of Internet Reporting System 

One of the strategies for dengue control has 
been to improve the capacity of 
surveillance to monitor trends and dengue 
transmission. Using an Internet-based 
reporting system, cases are reported within 
24 hours (see Figure 6). This reported 
information includes the occupation and 
address of the patient as well as any 
investigation information. This data can be 
analyzed by geographic and demographic 
distribution. In addition, sentinel 
surveillance is established in 16 counties of 
five provinces, and incorporates both 
population and vector surveillance. Regular 
reports are made to DengueNet, and 
standards are being developed for 
laboratories. 
Other strategies for control include: 
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• Strengthening the capacity to implement vector management by 
Establishing mechanisms relating to environment and pesticide management 
Developing standards of vector control 
Organizing community-based planning and implementation of vector-control 
activities 

• Increasing the capacity of case management and outbreak response by 
Standardizing the case definition and case management guidelines 

- Setting up and maintaining a functional patient referral system 
- Developing a standard protocol for outbreak investigation and containment 

• Promoting collaboration among communities, agencies and stakeholders by 
Establishing a risk communication plan for changing behaviours towards dengue 
prevention and control. 
Utilizing a social mobilization mechanism (such as the Patriotic Health Campaign) 

In addition, several operational research projects have been and continue to be conducted to enhance 
dengue control efforts (see Figure 7). For each strategy, it is not enough for only the health sector to 
be involved. At every level of governance, there is a health committee that mobilizes the community 
to be involved in dengue disease prevention and containment of an outbreak. 

Figure 7: Operational Research Projects in China 

Research Proje ct Fund Source Duration 

Geographical distribution survey of aedes in 
MoH 2006 

China 

NS1 detection method research of dengue virus 1- MoH 2002-2008 
IV 

Insecticide resistance surveillance for Aedes 
MoH 2005-2007 

aegypti and Aedes albopictus 

Risk assessment on dengue fever in China 
China Nature 2005-2008 
Science Fund 

Weaknesses and Challenges 

There are still several challenges to dengue control in China. It is difficult to detect, follow and 
control imported cases. There is a lack of a standard laboratory testing method for the disease, as well 
as a lack of fast diagnosis kits/reagents for health facilities. Finally, awareness and control capacity 
need to be improved for provinces with no Aedes distribution to prevent dengue from continuing to 
spread throughout China. 
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SPECIAL TOPIC PRESENTATION: REGIONAL FORUM ON ENVIRONMENT AND 
HEALTH AND INTERAGENCY COLLABORATION FOR DENGUE 
Mr Mylvakanam Iyngangarasan 
Head, Early Warning Camponent, Senior Programme Speciolist 
UNEP Regional Resource Center for Asia and the Pacific 

UNEP 
Environment and Health 

Mr Iyngangarasan began by noting that his presentation would be a summary of the Regional Forum for 
Environment and Health. 

Environmental health problems have become a major barrier to acquiring basic needs, such as air, 
water, and food . Global environmental changes have made vectorborne diseases a bigger issue 
worldwide. The vectors themselves are not getting stronger, but the environment is becoming weaker. 
Approximately 2596 of the global burden of disease is due to environmental factors. 

Environment and Health Issues in Asia 

Three examples of environmental issues in 
Asia were highlighted: 

• Water: Drinking water contamination in 
Asia is a significant concern. By 2025, 
the Mekong Delta in particular will likely 
be experiencing issues with acquiring 
clean drinking water. In Bangladesh, 
groundwater in 44 out of 64 districts is 
arsenic-affected, and 40 of the 50 
prevalent common diseases are due to 
the consumption of unsafe drinking water. 

• Air: An estimated 487 000 premature 
deaths occur each year due to outdoor 

Figure 1: Inadequate Waste Management 

air pollution. This does not include mortality due to indoor air pollution. 
• Waste: An estimated 2096-5096 of the solid waste generated in South Asian cities is uncollected, and 

the poor end up dealing with waste. As 7096 of the world's poor live in Asia, this has significant 
implications for health (see Figure 1). 

Needs and Declarations 

The link between health and the environment has long been recognized. The Rio Declaration of 1972 
recognized that human beings are at the centre of concerns for sustainable development, and are 
entitled to a healthy and productive life in harmony with nature. The Millennium Development Goals 
went further, setting specific targets for environment and health in Goal 7. These include halving the 
proportion of people without access to safe drinking water by 2015, and improving the life of at least 
100 million slum dwellers by 2020. In 2005, the UNEP Governing Council highlighted the importance of 
environmental management in controlling emerging and re-emerging infectious diseases. 
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Regional Forum on Environment and Health 

The objective of the Regional Forum on Environment and Health was to promote coordinated 
interventions at national and regional levels to reduce the adverse impacts of environmental 
deterioration on human health in the region. At the sub-regional level, this means conducting 
integrated assessments on emerging environment and health issues, as well as providing a framework 
for regional cooperation. At the national level, each country was to devise a National Environment 
Health Action Plan (NEHAP) or equivalent, in or to provide a joint roadmap for environment and health 
agencies to implement change. The Regional Forum agreed to assist national governments with the 
implementation of the adopted NEHAP. 

The Regional Initiative took off in November 2004 through a high-level meeting in Manila . The meeting 
recommended that a Ministerial Regional Forum be convened. A second high-level meeting was 
conducted in December 2005 in Bangkok, and a draft charter was produced. Documents were finalized 
at the third high-level meeting, the first Ministerial Forum, in August 2007 in Bangkok. At the 
Ministerial Forum, a Charter of the Regional Forum on Environment and Health in Southeast and East 
Asian Countries was created, intended to be a framework for cooperation. The Bangkok Declaration on 
Environment and Health was issued, as well as work plans for Thematic Working Groups. 

Bangkok Declaration 

The Declaration established the Regional Forum on Environment and Health as described by the Charter. 
The forum agreed to cooperate to: 

• Facilitate interagency, multisectoral, regional and international cooperation 
• Improve coordination and planning 
• Facilitate capacity building, the exchange of information, technology, and resources 
• Tackle trans-boundary and common issues. 

Government departments, private sector, civil society including NGOs, academia, labour, and media 
were urged to be actively involved in this process, building ownership and commitment. The 
Declaration also stated that the Forum would approve the composition and work plans of Thematic 
Working Groups to asses their impact and implications for health. The Declaration requested the 
regional Thematic Working Groups to work on six priorities (outlined later in the presentation) to 
implement their work plans as agreed, taking into account the availability of resources. 

Figure 2: Priorities and Institutional Arrangement 
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Through the Declaration, research and 
training institutions (such as CRI) were 
requested to playa key role in providing 
human resource development for the region. 
UNEP and WHO were asked to serve as the 
joint Secretariat to support the operations of 
the Regional Forum and its subsidiary bodies 
(see Figure 2). International partners were 
called upon to support the implementation of 
the Charter of the Regional Forum on 
Environment and Health. 

It was agreed to continue to develop and 
implement National Environment and Health 
Action Plans (NEHAPs) or equivalent plans to 
address specific priority environmental health 
risks prevailing in individual countries. It was 

also agreed that the Regional Forum should meet again three years from now in the Republic of Korea 
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to review the progress made in the implementation of NEHAPs or equivalent plans, review the work 
plans of the Thematic Working Groups, and discuss and agree on new directions and priorities_ 

Thematic Worki ng Groups 

Mr Iyngangarasan then outlined the details of each Thematic Working Group (see Figure 3). 

Figure 3: Thematic Working Groups 

TWGs Chair Number of Members 

Air quality 
Korea Environmental Health Forum and 

26 
Pollution Control Department, Thailand 

Climate change, ozone depletion 
Ministry of Environment, Indonesia 20 

and ecosystem changes 

Toxic chemicals and hazardous Ministry of Public Health, Thailand 23 
substances 

Contingency planning, preparedness Department of Health, Philippines 22 
and response EH Emergency 

Water supply, hygiene and Chinese Center for Disease Control and 
25 

sanitation Prevention 

Solid and hazardous waste Ministry of Environment, Japan 23 

Thematic Working Group (TWG) members communicate mainly through e-mails. Some TWGs have held 
meetings in conjunction with other events: 

• Air quality TWG in Seoul 
• Water TWG in Beijing 
• Chemical TWG in Bangkok 
• Climate Change TWG in Kuala Lumpur 
• Contingency Planning, Preparedness and Response to EH Emergency TWG in Manila 

The three-year Work Plan for the TWGs included: 
• environment and health linkages 
• proposed activities 
• expected outputs 
• required resources 

These work plans were reviewed at a Joint TWG meeting in April of 2008 in Jeju, Korea. 
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Scientific Conference 

Scientific conferences have also been convened to help facilitate research and support the Technical 
Working Groups: 

• First Scientific Conference, December 2005 in Bangkok 
- Identified and discussed significant and emerging environmental health issues 

• Second Scientific Conference, April 2007 in Seoul 
- Discussed scientific perspectives on the priority environmental health issues for the 
region 

• Third Scientific Conference, April 2008 in Jeju 
- Discussed environmental effects on human health with a focus on vulnerable groups: 
pregnant women (including affects on childbirth) , children, and elders. 

The Way Forward 

From this point forward , South·East and East Asia will need to assist in the development of national 
environment and health action plans, as well as assist in the implementation of TWG work plans. The 
Fourth high-level Official 's Meeting is scheduled for the first quarter of 2009 to review the 
implementation of the Regional Charter. South Asia will also need to conduct a high· level official 
consultation on environment and health, as no forum has been established to discuss environmental 
health issues at the sub-regional level. 

Interasency Collaboration for Densue 

Asia is one of the global hotspots for dengue. If you include the 14 countries that are members of the 
Forum and the countries in South-East Asia, the Interagency Collaboration is covering almost all of the 
hot spots in Asia (see Figure 4). There is a need for collaboration between the countries, since there is 
a high degree of mobility between them . 

Fisure 4: Global Denllue Hot Spots 

Areas inf'e5ted wil:h Aedes .e-gyp(j 
• Aceas w*hA.o'.s .egypti.nd dengue epidemIC: activity 

The Interagency Collaboration focuses on controlling dengue both at the source of the problem and in 
response to outbreaks. Source control includes ensuring a safe water supply, sanitation and hygiene, 
solid waste management, and monitoring/working to prevent climate and ecosystem change. Source 
control typically is managed by the environment sector, and is much weaker in most countries. 
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Response to dengue includes such elements as health care delivery, emergency management, and 
research and development (for a vaccine, for example). These elements typically fall under the 
jurisdiction of the health sector. 

For both components, regional and national cooperation are essential. On the national level, a 
country-specific approach to dengue control is crucial (through the NEHAP or an equivalent plan ). 
Stakeholders, such as Ministries , local authorities, professionals, the service industry, civil society, 
NGOs, the media, and business must be involved in the control process. There is a need for 
management science at the national level to streamline collaboration between these actors. At the 
regional level, the Thematic Working Groups and Expert Groups (such as those focused on health care 
and research and development) need to produce generic guidelines that can be applied to dengue 
control in the Region . 

DISCUSSION 

Comment: I think the reason we were very interested in having you here is precisely because we are 
interested in capitalizing on the intersectoral dimension to dengue control, pull it out from the vertical 
public health dimension and really horizontalizing control programmes as much as we can. For the 
purpose of this meeting, I would like to ask you if you could help us identify very concrete bullets that 
will allow us as the programme managers to identify possible entry points. Also, I do not see the entry 
point for communicable diseases like dengue within the Thematic Working Groups, even though 
communicable diseases should probably be included. Again, when you mentioned the development of 
the National Environmental Health Action Plan, please help us to anchor down what specifically that 
implies for the WHO programme managers, and where we could fit dengue and other vectorborne 
diseases into this framework. Can we possibly entail the probability of several vector borne diseases in 
a multi-disease approach or, in your opinion, should it be geared towards dengue alone? I realize these 
are a lot of questions, but I think what we would really like to identify concrete entry points for 
disease control. 

Comment: Actually, when I looked at the presentation earlier there were some Thematic Groups that 
could apply to dengue control. I think of the six thematic groups, the group addressing hygiene and 
sanitation could be one entry point. Solving problems with general sanitation through this group may 
help to prevent other vectorborne diseases as well, such as malaria. 

Comment: When we talk about the environment, we talk a lot about how we can promote healthy 
public policies, which is another key entry point. We have to have health assessment as part of the 
package of any development project. This concern is specially related to small and medium-sized 
projects because these typically don ' t include some kind of impact assessment. Especially in areas 
that are lacking legal enforcement of disease control, public health needs to be promoted through a 
healthy public policies approach. 

Comment: I think Viet Nam has a very good example of cutting across different areas to promote 
health. I know they have been successful in obtaining a large grant that was really piggybacking off of 
a water and sanitation project. Dengue control was implemented to ensure that, while solving the 
problem of water-borne disease, the donors were not creating another one with water-related disease. 
This particular donor was very sensitive to the fact that they were contributing to fighting dengue. I 
think we are in a position to prime some donors, particularly in the water sanitation sector, to combat 
water-borne disease as well as prevent water-related diseases such as dengue . 
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DENGUE FEVER CONTROL PROGRAMME FOR THE COOK ISLANDS 
Mr Charlie Ave 

Country Profile 

Chief Heal th Inspector 
Ministry af Health 

Mr Ave began by giving some background on the Cook Islands. The Cook Islands is a self· governing 
nation in free association with New Zealand. As of 1 December 2006, the total population was 19 569 
people. The country is composed of 15 small islands (one volcanic, four makatea, 10 atolls and sand 
cays) scattered over 1.8 million square kilometres of ocean, with a total land area 240 square 
kilometres (see Figure 1). The main income on the island comes from tourism, pearls, offshore banking, 
agriculture and handicrafts. 

Figure 1: Islands and Population Distribution 
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In 1974, an international airport was opened, which is likely linked to the increase in dengue cases in 
the Cook Islands in the following years (see Figure 2). The worst outbreak occurred in 1991, which 
resulted in five deaths. Aedes polynesiensis and Aedes aegypti are responsible for dengue transmission 
in the country. 

Figure 2: Recorded Dengue Cases in the Cook Islands 

Year 

1976 
1991 
1995 
1997 
2002 
2006 
2007 

Confirmed/Suspected 

333 
641 
583 
1200 
2092 
468 
1224 

2008 (Jan-Apr) 29 

Death 

a 
5 
a 
a 
a 
a 
a 
a 

Serotype 

01 
D3-S 
03 
02 
01 
01 
01 
01 
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Dengue Fever Control Programme 

The dengue fever control programme focuses on patient management and case notification. Confirmed 
dengue cases are admitted to the hospital, while suspect cases are monitored at home by public health 
nurses. Any blood samples are sent to Australia for serotyping. All suspected and confirmed cases are 
referred to Public Health, and all member states are informed about the status of the dengue situation 
via reports sent to PacNetlPacELF and the WHO. 

Vector Control 

Vector control encompasses both Aedes larvae control and adult mosquito control. Larval control 
involves mass cleaning campaigns conducted throughout the islands, as well as routine inspection and 
monitoring of high·risk areas (such as ports, wharfs, and hospital settings ). Different larvicidal agents 
are also used, including Vectobac (Bti ), monomolecular oil (coconut and diesel oil) , and Gambusla fish. 
Adult Aedes control is achieved through perifocal spraying with a reslin pyrethroid. Spraying is 
typically applied within a 200·metre radius of a dengue fever case, though mass spraying is used if an 
outbreak is severe. 

Vector control also includes a public awareness component, which aims to promote health in the 
community and engage the full participation and cooperation of the general public. Enforcement of 
the Public Health Acts and lor Regulations is also used to ensure that vector control is carried out. 

Strengths and Weaknesses of the Programme 

The strengths of the Cook Islands Dengue Fever Control Programme include ongoing mass cleaning 
campaigns that are conducted every July and December. There is strong public awareness of dengue 
control, as different kinds of media (radio, TV , newsprint) are used to disseminate health education 
and promotion messages. There is a wide reach of communication to all islands using telephones and 
e-mail, and there is a full participation and cooperation of the general public with dengue control 
efforts. 

A weakness of the programme is a difficulty linking clinically and laboratory confirmed cases to cases 
identified or suspected by Public Health. Often , a patient's name and address differs from the actual 
residential address. Some improvement has been conducted, such as using GIS to map cases and 
upgrading the recording and filing system with Epilnfo and other databases. 

The Dengue Fever Control Programme aims to adhere to the Cook Islands Ministry of Health Vision 
Statement: "Healthier Cook Islanders achieving their aspirations to provide accessible and affordable 
health care of the highest quality by and for all in order to improve the health status of the people of 
the Cook Islands" 
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DENGUE FEVER IN THE FIJI ISLANDS 
Mr Simione Rokovoceduadua Radakua 
Divisional Health Inspector 
Western Public Health 

Dengue fever remains one of the most serious health problems in Fiji, especially given the fact that 
infections in recent epidemics have caused more haemorrhagic manifestations in young children. Fiji 
has experienced at least 13 recorded dengue outbreaks . The first in outbreak occurred in 1885, and 
the second in 1930. All the epidemics that followed the 1930 outbreak have occurred every 10 years. 
The 1998 epidemic was more severe in terms of the number of reported cases than the 1989 - 1990 
outbreak; however, due to excellent case management, the overall mortality rate was lower (only 13 
deaths in 1998 as opposed to 40 in 1989-1990). 

Dengue Serotypes 

There have been a large number of confirmed cases of dengue types 1, 2, and 4 the most recent 
epidemic. There is a long interval between epidemics of certain serotypes; for example, Type 4 was 
last confirmed in Fiji in 1980. Since then, a large number of children have been born who are probably 
not immune to this serotype, and are thus more susceptible to dengue fever caused by DEN-4. 

Dengue Vectors 

Aedes aesypti is known to be the major vector in Fiji and globally. Aedes albopictus and A. 
pseudoscutellaris have also been known to transmit dengue in Fiji. These vectors breed domestically 
in such areas as flower vases, drums, plant containers, and tires. 

Current Dengue Vector Control Programme in Fiji 

Due to increasing urbanization, most control programmes have been concentrated in urban areas. The 
prinCipal vectors (Ae. aesypti and Ae. albopictus) have proven highly adaptable. The current vector
control programme is unfortunately inconsistent and fragmented. Two vertical programmes, a clinical 
communicable disease centre and a vector-control programme operated directly by the Ministry of 
Health, are operating at the same time. Mr Radakua added that they are looking to integrate these 
two in the near future . 

Dengue fever is a real and emerging threat in Fiji for several reasons: 
• No vaccines have proven to be effective 
• The mosquito population cannot be eradicated 
• Surveillance and control programmes were discontinued due to premature perceptions 

of success , as well as budgetary and human resource constraints. The very limited 
funds available for public health services in Fiji make it difficult to treat dengue as a 
single issue. 

• There is a lack of sustainable community involvement in vertical programmes, 
especially regarding lasting behavioural change 

• Control activities can have a negative impact on the attitudes of communities and 
other stakeholders 
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• The failure of control measures has been cited as a negative impact of eradication 
programmes. Though public health officials would like to conduct more prevention and 
education campaigns, most dengue control programmes have been confined to 
community spraying due to a limited budget. As a result, the control programmes have 
not been seen as successful, and have been negatively received. 

National Dengue Policy 

The Fiji Centre for Communicable Disease Control (FCCDC) has issued a Strategic Plan for 2008-2010. 
The mission of the FCCDC is to protect and promote the health and safety of the people of Fiji. The 
vision is that FCCDC will be recognized as an institution that provides excellent laboratory and 
epidemiological service, conducts innovative research on contemporary issues in public health, and 
plays a leading role in the control of communicable disease. The strategic goal, through the 
implementation of appropriate strategies in successive biennium business plans, will enable FCCDC to 
accomplish the major Health outcome that is described by the Fiji Ministry of Health Strategic Plan for 
2007-2011. 

The strategies relating to vectorborne disease control as follows: 
• To facilitate detection of early warning signs, as well as planning for and carrying out the 

management of vector borne diseases 
• To review or improve outbreak response to prevent further transmission of vectorborne 

diseases, especially DF IDHF 
• To develop the surveillance, prevention, and control capacities of Environmental Health 

Officers 
• To facilitate adequate, timely, and sustainable awareness campaigns and interventions for the 

public to increase vectorborne disease prevention and control 
• To undertake operational research for the prevention and control of mosquito-borne diseases 

Strengths and Weaknesses 

Despite the difficulties in controlling dengue mentioned earlier, the Fiji Centre for Communicable 
Disease Control does have several strengths that can make control possible. It has a committed 
workforce, and has developed good laboratory services within the Unit. It also has strong relationships 
and conducts collaborative activities with international and regional partners who help to keep Fiji safe 
from the threat of communicable diseases. 

Some weaknesses of the programme include a lack of a proper data system and a weak organizational 
structure. Channels of communication are not fluid, and there are often communication breakdowns 
as a result of two vertical programmes operating at the same time. There is also a limited capacity for 
proper serological diagnosis. There is no dengue expertise and financial commitments to dengue 
prevention in Fiji, and the political climate has not made dengue control a priority. 
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FRENCH POLYNESIA COUNTRY REPORT 
Dr Philippe Biarez 
Head Doctor for Health Education in Moorea Maiao 
Former Officer of the Bureau of Infectious Diseases, Health Department 

French Polynesia encompasses 130 islands, extending 2800 kilometres from north to south and 1500 
kilometres from East to West. The population was estimated at 254 600 inhabitants in 2006. 
Approximately 70% of the population lives in the urban zone of the capital, Papeete. The remainder of 
the population lives in rural areas or in the remote islands. French Polynesia was a French overseas 
territory from 1946 to 2005, when it became a French overseas country. The representatives of the 
French Polynesian Assembly elect the president of French Polynesia. French Polynesia has reached a 
high level of socioeconomic development, with a per capita GNP equal to US$ 15063. An important 
part of the GNP is the result of direct or indirect financial transfers from French government. About 
10% of the GNP is currently spent on health . 

Vital Statistics 

French Polynesia is experiencing an epidemiological transition, where communicable diseases are 
decreasing while non-communicable diseases are increasing. Immunization coverage is over 90%, infant 
mortality rate is low (6.3 infant deaths per 1000 live births), maternal mortality ratio is low, and there 
is a high life expectancy at birth (71.7 years for men and 76.8 years for women). While morbidity due 
to acute respiratory infections remains fairly high, especially in rural or remote areas or in poor urban 
districts , improvements in medical care have resulted in very low mortality for these conditions. The 
three leading causes of mortality nationwide are diseases of the circulatory system, neoplasm, and 
injuries. Nearly all the population has an easy access to quality health primary care, and quality 
emergency pre-hospital care. 

Vectors and History of Dengue Fever in French Polynesia 

Aedes AeSyptl, Aedes Albopictus and Aedes Polynesiensis are present all year long everywhere in the 
country. Weather conditions allow dengue fever transmission throughout the year; only the Austral 
islands have winter temperature low enough to stop dengue transmission. Since 1944, French Polynesia 
has been subject to 11 dengue outbreaks, interrupted with periods of low· level transmission (see 
Figure 1). The dengue fever outbreaks have never involved more than one serotype, except in 2007 
with one DEN-2 imported case was noted during the DEN-1 resurgence. 

Figure 1: Dengue Outbreaks in French Polynesia , 1944-2007 
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1 O-Year Trend of Densue in French Polynesia 

The most significant epidemic of dengue occurred in 2001, lasting 10 months with a peak in July. 
This epidemic was comparable to a previous DEN-l outbreak in 1989, and resulted in 33 800 cases of DF 
and an incidence of 16 per 100 inhabitants. The epidemic mainly affected children under 13 years of 
age. Approximately 1400 cases were hospitalized, among them 633 severe forms of dengue and 278 
who presented shock symptoms at the time of the admission. A total of eight deaths were recorded, 
all involving children under 13. Previous exposure to the DEN-2 epidemic in 1996-1997 appeared to 
have been a strong risk factor for developing a severe form of dengue in the 2001 epidemic. Vector 
control probably helped space out the initial number of cases, but it was not able to reduce the overall 
intensity of the outbreak. 

After the 2001 outbreak, French Polynesia experienced a period of lOW-level endemicity from 2002 to 
2005 (see Figure 2). From early 2006 to September 2007, a total of 2477 confirmed cases were 
recorded; of these, 230 cases required hospitalization, 89 were DHF lOSS cases, and one death was 
recorded (a 5-month-old infant). This resurgence, which has continued into the first months of 2008 
(see Figure 3), has been gradual, in contrast to the rapid appearance of the virus in 2001. This 
suggests that there has been enough turnover in the susceptible population to lower population 
immunity below 70%-80%. If the number of immunized individuals falls beneath this threshold, viral 
transmission picks up rapidly. 

Fisure 2: 10-Year Trend of DF/DHF/DSS in French Polynesia 

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 
suspected DF cases 523 510 258 35800 857 358 416 376 2809 4477 
suspected DHFiOSS 633 61 28 

confirmed cases 65 80 36 2400 230 47 59 51 818 1897 1 
number of death a a a 8 a a a a a 
case fata6ty rale a a a 3 a a a a a 

incideoce rale 110000 3 3 1 94 9 2 2 2 32 74 
mortality rate 1100000 a a 0 3 a a a 0 a a 

• Note: The incidence rate is for confirmed cases 

Fisure 3: Latest Data Available on Densue in 2008 

Ami TcAaI 
165 1al 133 100 539 

o 1 2 o 3 
21 25 14 00 

o o o o 0 

National Densue Fever Policy 

French Polynesia has a National Dengue Fever Policy in place. The goals of the policy are to avoid the 
introduction of a new serotype onto the island, and to control the spread of an outbreak and its impact 
on health system organization and socio-economic development. To achieve these goals , vector and 
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epidemiological surveillance, vector control, health worker education, and mass media communication 
are used to promote dengue control. 

The coordination of the Dengue Control Strategy is carried out by the manager of the Health 
Department Communicable Disease Office (see Figure 4). This manager is the chairman of the "Comite 
de Lutte Contre la Dengue" (National Dengue Control Committee) , which is composed of: 

• The Environmental Health Department Vector Control Division 
• The Diseases Surveillance Office 
• The two main public laboratories 
• The health prevention worker network in the field 

Figure 4: French Polynesia Dengue Reporting System 
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ACTION 

Between outbreaks, the National Dengue Control Committee focuses on the following operations: 

• Reducing the number of larval breeding areas in: 
The two main urban towns Papeete (harbour) and Faaa (airport). Theses two towns 
have a status as "pilot communities for dengue control" 
Public hospitals and health facilities 
Schools 

• Keeping the vector and disease surveillance system at a good level of quality to be able to 
detect a new serotype early 

• Updating epidemiological information of physicians and health officers through the weekly 
Dengue Reporting Bulletin 

• Providing information for international passengers arriving at the airport 
• Training physicians to handle DHF lOSS 

During outbreaks, the National Dengue Control Committee engages in the following control measures: 

Strong and quick perifocal vector control if new dengue serotypes are detected in an area free 
of previous DEN·1 cases 

This is achieved through larva breeding control, spraying, vector surveillance, and 
promoting personal protection 
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Extending community-based larva breeding control to the entire country through the Health 
Prevention Workers Network 
Disseminating information through mass media about larva breeding area control, personal 
protection, and how to take care of OF cases 

Strengths and Weaknesses of the Dengue Control Programme 

French Polynesia benefits from a high level of socio-economic development, which allows the 
population easy access to quality primary health care as well as quality emergency and pre-hospital 
care. There is also a high level of laboratory technology, which facilitates early diagnosis of new 
serotypes . Using molecular biology, the Malarde Institute, in cooperation with other Pacific country 
laboratories, plans to study factors influencing OF epidemiology in the region. 

The Dengue Control Programme is very limited, however, in terms of human resources for the vector
control division. Currently, there are only five inspectors and one entomologist available for the entire 
country. There are also very limited resources for vector surveillance, and a low compliance of 
destroying larvae breeding habitat within communities. 
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DENGUE FEVER: HONG KONG SITUATION 
Dr Edmond Ma 
Surveillance and Epidemiology Branch 
Centre for Health Protection, Department of Health 

Dr Ma began by giving some background information on the co untry of Hong Kong. Though only 1104 
square kilometres in size, the population totals 6.9 million. 

Dengue in Hong Kong , 1998- April 25, 2008 

Between 1998 and April of 2008, about 300 total cases of dengue have been reported in Hong Kong. 
The number of cases range from five to 58 per year, with slightly more males affected than females 
(163 to 137). The age distribution of patients is wide, ranging from 5 to 76 years old. Most cases (279 
in total ) were imported. Only four cases presented dengue haemorrhagic fever, and no dengue cases 
resulted in death. 

Last year [2007], 58 cases were reported, the highest number in the last decade (see Figure 1). This 
was likely re lated to other epidemics in South-East Asia. The number of dengue cases seems to be 
highest in the summer months (see Figure 2), which may be attributable to an increased travel during 
those months. Most cases are imported from other countries in South-East Asia, especially Indonesia, 
Thailand, and the Philippines. All four serotypes have been reported, with DEN-1 predominating (see 
Figure 3) . 

Figure 1: Total Number of Dengue Cases by 
Year, 1998- April 2008 
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Figure 2: Dengue Notifications by Month , 
1998-April 2008 
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Figure 3: Virus Type of Cases Re ported, 2002-2008 
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Local Cases 

The first local outbreak of dengue fever in Hong Kong occurred in September of 2002 in Ma Wan. The 
people affected were 16 construction site workers, as well as some residents of the surrounding area. 
One case required a blood transfusion. Other sporadic local cases have occurred, including three cases 
in 2002 and one case in 2003. 

Prevention and Cont rol of Dengue Fever in Hong Kong 

Dengue control involves close collaboration between the Department of Health and other agencies . 
The Food and Environmental Hygiene Department is responsible for vector control, while the Hospital 
Authority is responsible for reporting cases. The Centers for Health Protection is responsible for 
several different actions related to dengue (see Figure 4). 

Figure 4: Organogram of Dengue Control Responsibilities and Collaboration 
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Reporting System 

A reporting system has been in place since 1994. Doctors by law have to report dengue cases. The 
reporting system is initiated with disease notification , which can be relayed by phone, fax, e-mail, mail, 
or the Internet. A disease report is then transferred to the Central Notification Office, which is part of 
the Surveillance Section. The Epidemiology Section then conducts case and outbreak investigation and 
initiates appropriate control measures. The Pest Control Advisory Section of the Food and 
Environmental Hygiene Department then continue vector surveillance and control after the outbreak. 
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Vector Surveillance Fisure 5: Example of an Ovitrap 

The main vector in Hong Kong is Aedes a/bopictus; Ae_ aegypti has 
not been found since the mid-1950s. Oviposition traps are used to 
monitor the vectors in community and port areas since 2000. 
Monthly surveillance is conducted in 38 areas with high human 
activity. This surveillance is conducted by setting 50 ovitraps in each 
high-risk area, such as schools, hospitals, and housing estates (see 
Figure 5). From this, an "ovitrap index" is calculated, which is the 
percentage of retrieved ovitraps found positive for dengue multiplied 
by the intensity of vector breeding (see Figure 6). During the 
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summer, there is an effort to take control in areas that known to be prone to dengue outbreaks (s uch 
as port areas, as most cases are imported). 

Fisure 6: Monthly Averase Ovitrap Index, 2000-2008 
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Anti-Mosquito Steerins Committee 

The Anti-Mosquito Steering Committee was created to coordinate a mosquito control response that 
involved various government departments. It is chaired by the Permanent Secretary of Food and 
Health Bureau, and participating departments include the following: 

Agriculture, Fisheries and Conservation Department 
Department of Health 
Development Bureau 
District Office 
Education Bureau 
Food and Environmental Hygiene Department Housing Department 
Leisure and Cultural Services Department 

The Anti-Mosquito Campaign is an annual interdepartmental and territory-wide campaign. The 
campaign is carried out in three phases: at the start of rainy season, during the rainy season, and at 
the end of the rainy seaso n. The programme enlists active community participation and promotes a 
concerted effort of many governmental departments . 



Publicity and health education materials include: 

• A campaign slogan 
• Advisory leaflets in languages used 

in the territory 
• Posters 
• Banners 
• Announcements on TV and radio 
• Press releases and press 

conferences 
• A book on mosquito breeding places 

and their prevention 
• A veD 

Research Projects 
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• Games 
• Exhibitions 
• Broadcasting vans 
• Outreaching talks and seminars 
• Carnivals 
• Souvenirs with advice on mosquito 

control 
• A diary book 
• A Weekly Mosquito Inspection 

Programme administered in 
different languages 

Research on dengue has been conducted in Hong Kong. In 2003 and 2005, two territory-wide telephone 
surveys were conducted, which included questions targeting environmental hygiene practices for 
mosquito prevention . A review of dengue fever cases in Hong Kong from 1998-2005 was also conducted. 
Regular monitoring surveys to assess mosquito control behaviour of the public are conducted regularly. 
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DENGUE SITUATION AND CONTROL IN THE LAO PEOPLE ' S DEMOCRATIC 
REPUBLIC 
Dr Bounpone Sidavong 
Technical Officer 
Centre for Malariology, Parasitology and Entomology Center (CMPE), Ministry 

of Health 

Dengue fever is a serious public health problem in the Lao People's Democratic Republic, and has been 
since 1985. Dengue is endemic in 12 provinces in the Lao People's Democratic Republic . Dengue cases 
present throughout the year, with a peak in cases between July and August. Since 2002, dengue has 
spread to new remote districts. Recognizing this trend, a National Dengue Control Policy and 
Strategies were introduced in 2006. 

Dengue cases may be increasing due to a variet y of factors . Nationwide, there is an inadequate water 
supply or shortage of water. Therefore, houses need to store water for household use. There is an 
increase in population movements from rural to urban areas within the country, and in between the 
Lao People's Democratic Republic and other countries as well. Changing life styles and habits (such as 
an increase in unused containers) may be cont ributing to a rise in dengue cases as well. Throughout 
the country, there is limited knowledge of dengue and its prevention in communities . 

Dengue Situation 

Since 1998, the largest outbreak occurred between 2003-2004 and resulted in 65 deaths (see Figure 1). 
As of Week 12 in 2008, 217 cases have been reported so far. The number of cases has remained 
approximately the same in recent years, though t he case-fatality rate has decreased slightly (see 
Figure 2). 

Figure 1: Dengue Situation in the Lao 
People 's Democrat ic Republic, 1998-2008 

Figure 2: Number of Reported DF/ DHF/ DSS 
Cases and CFR, 1983-2008 
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v-. The majority of infections with dengue are in 

older age groups (15 years of age or older). This might be due to the int roduction of new types of 
dengue to different provinces. This age group was particularly affected by the 2003 epidemic (see 
Figure 3). With the exception of 2003, there has been no significant difference in dengue infection 
between males and females (see Figure 4). 
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Figure 4: Sex Ratio for Dengue Infection, 
2000-2005 
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Like many other countries in South-East Asia, an increase in the incidence rate of dengue is highly 
correlated with the warmer summer months. Starting in May, cases increase, peaking in July and 
August and continuing until October (see Figure 5). All four serotypes are present throughout the Lao 
People's Democratic Republic (see Figure 6). 

Figure 5: DH/DHF Case Distribution by Month , 
2002-2007 
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Figure 6: Dengue Serotypes and Location of 
Epidemic, 1994-2007 

The primary vectors of dengue are Aedes aegypti and albapictus. Water storage jars, abandoned tires, 
and old drums are com mon breeding groups in the Lao People 's Democratic Republic . 
National Dengue Control Policy 

The Dengue Control Project in the Lao People' s Democratic Republic comes under the responsibility of 
Department of Hygiene and Prevention and Department of Curative Medicine, Ministry of Health. The 
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implementing agencies are the Centre for Malariology, Parasitology and Entomology (CMPE) and Centre 
for Laboratory and Epidemiology (CLE), as well as hospitals at each level of the health system. 

The National Dengue Control Policy consists of five components: 

• Community health education on dengue prevention and control. 
• Elimination of larvae breeding sites and dengue vector control. 
• Epidemiological surveillance and lab diagnostic testing of reported cases 
• Case management and treatment 
• Cross-sectoral coordination 

The project has two overall goals. One is to prevent and reduce morbidity due to DF fDHF fOSS by 50% 
in year 2009 (a goal of 2723 cases , based on the total of 5446 reported cases in 2005). The second goal 
is to reduce dengue mortality by reducing the CFR of DHF fOSS to less than 1 % across the country by 
2009. 

The control programme also has four specific objectives: 

• To improve programme management, coordination & integration and capacity building at the 
central, provincial and district level , including integration activities for all three health sectors 
levels 

• To improve case management of DHF fOSS at provincial and district level, including public and 
private sectors 

• To improve community-based vector control at the district and village level, involving local 
authorities and VHWs (village health workers) 

• To improve surveillance, outbreak preparedness, investigation and response at the central, 
prOVincial and district level, including a reference laboratory and surveillance system for 
communicable diseases 

Several activities have also been planned to address specific strategies of dengue control: 

Strategies 

1. Strengthening the capacity of health staff for 
vector surveillance and vector control 

2. Strengthening the level of diagnosis and case 
management 

3. Improve Dengue Cases surveillance, outbreak 
preparedness, investigation and response. 

4. Implement community-based vector-control 
activities. 

5. Strengthening intersectoral collaboration 
between governmental agencies and WHO, UNICEF 
and private companies 

Activities 

1. Establish sentinel site for dengue vector density 
surveillance for outbreak preparedness, 

2. Improve case management through training 
workshops using WHO guidelines for the public and 
private sector 

3. Institute outbreak investigation and intervention 

4. Conduct mass larviciding campaigns in stratified 
high-risk provinces 

5. Promote intersectoral coordination through the 
DOHP, Ministry of Health 

The funding for these activities has come from the Centers for Disease Control, the Asian Development 
Bank, and the WHO since 2006. Dr Sidavong expressed his utmost thanks to all of these donors for 
increasing the Lao People 's Democratic Republic's capacity to upscale control efforts. Funding for 
dengue control activities and research has not been secured for 2009 (see Figure 7) . 
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Figure 7: Source of Funding for Dengue Control in the Lao People 's Democratic Republic 

2006 2007 2008 2009 

CDc/ADB 150000 310600 331 960 ? 

WHO 105000 50000 50000 ? 

Pilot Trial Projects 

Several pilot trial projects have been conducted over the past three years. These include: 
• Carrying out a COMBI intervention for dengue fever prevention and control 
• Rearing larvivorous fish and evaluating its efficacy as biological control agent 
• Conducting a village-scale trial on the entomological efficacy and community acceptability of 

jar covers 

COMB I Intervention 

The COMBI project was conducted in the Vientiane Capital in 2003, with support from the WHO. The 
project was continued in 2007 in the four provinces of Vientiane Capital, Khammouane, Savannakhet 
and Champasak; support was given from the CDC and ADB for these projects. 

Three messages were used in this COMBI strategy for dengue fever control and prevention : 

• Clean and scrub all water containers every Saturday (see Figure 8) 
• Inspection homes both inside and outside for potential mosquito larva sites every 

Saturday 
• If a fever develops, presume that it is OF and consult with a qualified doctor (public or 

private) immediately (at least within a day) for diagnosis and treatment. 

Surveys of the Breteau Index (BI ) conducted after the COMBI intervention showed a decrease in the 
communities with the COMBI intervention compared to the control (see Figure 9). 

Figure 8: Scrubbing Water Containers 
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Figure 9: Breteau Index Post-COMBI 
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Lessons Learned from COMBI 

In order to make the COMBI effort successful, several components key to the campaign were 
recognized: 

• A core implementation team of three to four staff should be committed and available nearly 
full -time (this was very costly to maintain) 

• The programme needs to establish motivating incentives for dengue prevention assistants 
(DPAs) and collaborators (such as health staff and administrative authorities) 

• Advertising activities should be carried out by the health department or sub-contracted to a 
private professional company 

• Supervisory visits should be conducted every Saturday by DPAs; during the intervention, it was 
noted that these visits were not always regular and not always thoroughly conducted. 

• Sound evaluation requires rigorous surveys conducted by qualified staff 
• In urban areas, the disposal of unused containers is heavily dependent on the garbage 

collection services available (the demand promoted by COMBI was often not matched by 
supply) 

• As soon as dengue incidence increases, the population's and authorities' demand for 
larvicidelinsecticide grows and needs to be dealt with effectively 

Effectiveness of the Guppy Fish as a Biological Control Agent 

Support for the evaluation of using a guppy fish for biological control was given by the WHO. After the 
second month of entomological assessment, the percentage of water jars that maintained use of a 
guppy fish averaged more than 50%. The HI, CI, and BI decreased sharply during the seven months that 
the evaluation survey was carried out (see Figure 10). In the control areas, the HI , CI , and BI all 
remained at high levels during the same period (see Figure 11 ). 

Figure 10: Entomological Assessment in 
Experimental Villages with Fish, April-August 
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Figure 11: Entomological Assessment in 
Experimental Villages without Fish, April-August 
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Critical components to this trial include the sustainability of village health workers . regular monitoring 
and supervision from each level. and continued monthly meetings between the village health worker 
and the village leader. 

Trial of the Efficiency and Community Acceptability of Jar Covers 

Figure 12: Comparison of Breteau Index in 
Treated and Control Areas. Pre- and Post-Survey 

Br1Iaux Index 

~~------~-------------------------, 

""-§ ,_+----....... ,,<::'o>'~-----------

f .~r-----~--~~~--~~-8 1 ~ I""- SI 

il._~ ______________ ~~~~~I-=BI=~~~ 

j .. +-------""~--------' 

Support for this intervention was given by 
the WHO in 2007. Three villages in the 
Champhone district of Savannaket province 
and two villages in the Pakse district of 
Champasak province were chosen as areas 
of study. After six months of entomological 
surveys. the Breteau index in the treated 
areas declined to lower levels than in the 
control areas (see Figure 12). Overall. this 
model suggests the ability of the jar covers 

• +---------_--------_ to reduce the density of Aedes larvae ........ ........ D... compared to baseline surveys; however, 
when comparing the Breteau index of the communities using Jars to the control areas. there was less of 
a reduction. 

Strengths and Weaknesses 

The strengths of dengue control in the Lao People's Democratic Republic include improved case 
surveillance and outbreak investigation. strengthened community participation in control efforts. and 
the development of standard operating procedures for dengue fever outbreak investigation and 
response. 

Key weaknesses still hinder efforts to achieve dengue control. There is inadequate funding and 
supplies for vector control and sustainable community programmes. Few health staff are 
comprehensively trained and experienced in dengue vector control at the provincial and district levels. 
Overall. case management requires better hospital supplies and consumables. At the national level. 
there is no dengue control programme. and there are limited funds and human resources for dengue 
control at the central. provincial. and district levels. There is also inadequate intersectoral 
collaboration and low community participation in new project areas. All of these weaknesses are 
concerning. as there is a wide distribution of the Aedes aegypti mosquito in the Lao People 's 
Democratic Republic and an increasing spread of the virus into remote areas. 
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DENGUE PREVENTION AND CONTROL PROGRAMME OF MACAO 
Dr Lam Chong 
Coordinator, Control of Communicable Diseases 
CDC Health Bureau 

Macao is a special administrative region located on the south-east coast of China. Though the area is 
only 28 square kilometres, the population in 2007 was 0.53 million, translating to a high population 
density of 1892 people per square kilometre. The life expectancy of males is 78 years, and the life 
expectancy of females is 82 years (2006 estimates). 

Climate and Vector in Macao 

Macao is located in a subtropical area. The months 
of December-March are the winter months and have 
the lowest average temperature (see Figure 1). The 
only vector of dengue in Macao is Aedes albopictus. 

Dengue in Macao 

Figure 1: Monthly Average Temperature 
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Before 2001 , only one case of dengue had ever been reported in Macao (see Figure 2). The outbreak in 
2001 occurred at the end of August, and was controlled by the end of November (see Figure 3). The 
majority of dengue patients were older individuals (see Figure 4) 

Figure 2: Total Dengue Cases, 1982-2008 

Year Indisenous Imported DH F IDSSIDeaths 

1982-1995 0 0 01010 

1996 0 1 01010 

1997-2000 0 0 01010 

2001 1418 (I, II) ? 0/0/0 

2002 0 2 01010 

2003 28 (II) 0 01010 

2004 1 1 01010 

2005 0 0 01010 

2006 0 2 01010 

2007 9 (II) 5 01010 

2008 as of April 1 suspect 1 01010 



Figure 3: Temporal Distribution of Dengue 
Cases in Macao, 2001 
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Figure 4 : Attack Rate of Dengue Fever by 
Age and Sex, 2001 
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GIS was used to map the cases in the 2001 epidemic (see Figure 5). Interestingly, this revealed that 
the highest incidence rate of cases was not associated with a high population density (see Figure 6). 
Instead, infection was more closely associated with residency type. There was a higher incidence rate 
among people who lived in "ruins," or more dilapidated housing units (see Figure 7). 

Figure 5: Dengue Cumulative Case Distribution, 2001 



- 80 -

Figure 6: Dengue Incidence Compared to Population Density 
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Figure 7: Examples of House Types Associated with Dengue, 2001 

Government Dengue Prevention Task Force 

In response to the 2001 epidemic, a Government Dengue Prevention Task Force was created in 
November of 2001. The task force is headed by the Secretary for Administration and Justice, and 
collaborates with the Public Security Police Force, government information, the Health Bureau, the 
Land, Public Works and Transport Bureau, and the Civic and Municipal Affairs Bureau. 

The goals of the control programme were outlined in 2002. They include avoiding a major epidemic 
and reducing or eliminating mortality and morbidity associated with dengue. The objectives of the 
programme are the keep the annual number of indigenous cases under 50, and prevent any deaths due 
to dengue. 
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To achieve these goals and objectives, the dengue control programme employs several strategies: 
• Eliminating the sources of infection (see Figure 8) 
• Education, social mobilization and behaviour change 
• Early detection and treatment of cases, achieved through 

Training of clinicians 
Enforcing case notification and reporting (see Figure 9) 
Making free dengue tests available for private medical facilities 
Developing a PCR test 

• Vector surveillance and research, achieved by 
Positioning 600 ovitrap stations in crowded areas 
Conducting Breteau index surveys twice a year 
Performing an efficacy and sensitivity test 

• Chemical control 
• Legislation 

A law of prevention and control of communicable diseases was published and 
went into effect in 2003 

• Communication and intelligent exchange, including 
Risk communication with the public 
Intelligent exchange with neighbouring areas and the central government 

Figure 8: Source Reduction 

Figure 9: Dengue Reporting System in Macao 
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Following the establishment of the dengue control programme, subsequent epidemics have been 
detected and responded to more efficiently, keeping the total number of cases low. In 2003, an 
epidemic was contained within one incubation period of 14 days (see Figure 10). Annual data from 
200? recorded a low incidence rate of cases, with eight out of nine indigenous cases occurring in 
foreign employees. 
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Figure 10: Laboratory Diagnosed Cases by Onset of Date , Macao 2003 
Figure 11: Outbreaks in 2007 
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Operational Research 

Operational research has been conducted in Macao since the ZOO1 epidemic. Topics of research have 
included: 

• Detection of the dengue virus in vectors 
• Assessing the population immunity level (2002) 
• Conducting a spatial distribution of dengue case in with a GIS system (2001 ) 
• An analysis of resistance to insecticide 
• Genotyping the dengue virus 
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NATIONAL DENGUE PROGRAMME IN MALAYSIA 
Dr Hanizah Mohd Yusoff 
Vector-Borne Disease Control Section 
Disease Control Division, Ministry of Health 

Epidemiology of Dengue in Malaysia 

Dengue fever was first reported in 1902 in Malaysia . Dengue haemorrhagic fever was first recognized in 
1962 in an outbreak in Penang, where 41 cases and five deaths were recorded. Significant outbreaks 
have occurred in 1973 (1487 cases and 54 deaths), 1974 (2200 cases and 104 deaths), and 1982 (3006 
cases and 35 deaths ). Dengue cases have generally been increasing in recent years. Last year [2007], 
48 846 cases and 98 deaths were reported, the highest in the country's history of reported cases. This 
was equivalent to approximately 180 cases per 100 000 population (see Figu re 1). The case-fatality 
rate has declined in recent years (see Figure 2), but is still remains high (3.2% in 2007). The number of 
deaths in the 15-years-or-older age group has remained essentially the same (see Figure 3). The 
highest proportion of cases affects patients between 20-24 years old. 

Figure 1: Incidence Rate of Reported Dengue in Malaysia , 1974-2007 
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Kuala Lumpur and neighbouring states reported the highest incidence rate of cases in 2007 (see Figure 
4)_ All four serotypes are present in the country. From 1992 to 1995, DEN-3 was the predominant 
circulating virus. This has shifted in recent years, with DEN-1 and DEN-2 alternating as the 
predominant serotype. 

Figure 4: Geographical Distribution of Dengue Cases 

Figure 5: Circulating Virus Serotype , 1992-2007 
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Most dengue cases are reported during the early months of the year. This year, the Ministry of Health 
was happy to see that the number of cases was not as high during the first few months of 2008 as 
compared to 2007. As of Week 17, the cumulative number of dengue cases was 13 026 (compared to 17 
108 in 2007). Approximately 95% of these cases (12 355) were dengue fever, while 5% (671 cases) were 
dengue haemorrhagic fever cases. Approximately 32% (4184 cases) were serologically confirmed during 
notification. The total number of deaths has been 38, or a CFR of 0.29%. This is a slight increase from 
2007, which had 42 total deaths by the end of the year and a CFR of 0.25%. 
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National Dengue Policy 

There are several legislative policies that aid dengue control in Malaysia. The Control and Prevention 
of Communicable Disease Act 1988 included DF and DHF as notifiable diseases. The Destruction of 
Disease Bearing Insect Act of 1975 was recently amended in 2000; the act made breeding Aedes 
mosquitoes an offence that can be compounded and prosecuted in court. The Malaysian National 
Health Policy of 2007 outlined specific targets for reducing the incidence rate and mortality ratio of 
leading communicable diseases. The Malaysian National Health Policy of 2007 also outlined specific 
targets for reducing the incidence rate and mortality ratio of leading communicable diseases. 

The Director of Disease Control of the MOH serves as the Dengue Programme Manager, and is assisted 
by the Deputy Director of Disease Control (which includes vectorborne diseases). Heads of dengue 
prevention and control units at various levels also assist the Programme Manager, including the 
Principal Assistant Director at the national level, the Principal Assistant Director at the state level, and 
Epidemiology Officers/Entomologists at the district level. 

Key Components of the Dengue Control Strategy 

The goal of the Dengue Control strategy is to reduce the morbidity and mortality of DF /DHF in Malaysia 
to such an extent that it is no longer a major public health problem. The objectives of the programme 
are as follows: 

• To achieve an incidence rate of 
DF < 50 cases/100 000 population by the year 2010 
DHF <2 cases/100 000 population by the year 2010 

• To achieve a case-fatality rate of 
<0.2% for DF 
<1% for DHF 

• To achieve an Aedes Index less than 1.0% 

Achieving these objectives incorporates several different components: 

• Early diagnosis and treatment 
People on the front lines of primary and hospital care must be trained to increase their 
abilities to diagnose and treat dengue cases (especially for caregivers living in hotspot 
areas). Health education for the public must also be conducted to stress the 
importance of early diagnosis and treatment. Case detection must also be conducted 
in outbreak localities. 

• Prompt notification 
All doctors must report cases within 24 hours of diagnosis by phone to the nearest 
district health office. All cases must also be investigated within 24 hours. 

• Prompt vector-control response 
Fogging must be conducted within a 2oo-metre radius of individual cases, and within a 
400-metre radius of clustered cases. This response is measured by a quality-assurance 
programme called the Dengue Outbreak Control Index, which states that 100% of 
outbreaks must be controlled within 14 days of the onset of the epidemic. 

• Proper case management 
Adult cases and child cases must be identified immediately and treated appropriately. 
Appropriate remedial actions must be taken by the relevant parties, and a report must 
be sent to the Disease Control Division within two weeks. 
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• Health education and community mobilization 
Health education materials are distributed, and the programme disseminates 
information through mass media. Guidelines on health education and community 
mobilization activities in outbreak localities, as well as guidelines on COMBI for dengue 
prevention and control, are currently being reviewed. 

• Disease Surveillance 
There are two surveillance systems in place in Malaysia. One is CDClS, which monitors 
all notifiable diseases in the country using a web·based system. The second system is 
Vekpro, which monitors control activities. Vekpro is used to monitor 

• Training 

• Epidemiology data (time duration between onset and admission, 
diagnosis and notification, notification and case investigation, 
notification and fogging, validity of serological results) 

• Vector control (Aedes Index, Breteau Index, fogging activities, 
community mobilization data) 

All states are given an allocation for capacity building 

• Intersectoral Collaboration 
The Ministry of Housing and Local Government, the Ministry of Information, and the 

Ministry of Education (through the Dengue-Free School Programme) have all cooperated to 
reduce dengue cases. 

Operational Survey 

An operational survey on dengue prevention practices was conducted in 2006 under the National Health 
Morbidity Survey, funded by the Malaysian government. It shows that communities were still unable to 
identify potential Aedes breeding sites, and that communities had poor attitudes towards clean-up 
efforts. 

Strengths and Weaknesses 

The strengths of the Dengue Control Programme include: 

• The existence of acts and national policies that support dengue control 
• Political support, including a committee at the cabinet level that involves various 

ministries 
• A surveillance system 
• Access of the public to free health services for communicable diseases 
• A good communication infrastructure, which facilitates notification and case investigation 
• A good referral system, in which patients can be referred for admission by doctors in 

primary care 
• Dedicated staff 

The programme is weakened by a lack of trained entomologists in Malaysia, as well as a high turnover 
of field staff for vector control. 
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SPECIAL TOPIC PRESENTATION 
WHO'S COMMUNICATION FOR BEHAVIOURAL IMPACT (COMBI) AND DENGUE 
PREVENTION AND CONTROL: AN OVERVIEW AND SELECTED IMPACT ASSESSMENTS 
Dr Everold Hosein 
WHO COMBI Senior Advisor/Consultant 
Co-Director, Global Health Communication Centre, Indiana University 

Dr Hosein began by giving an overview of COMBI, or "Communication for Behavioural Impact. " The 
COMBI strategy is a strategy for behaviour change, based on what the private sector has been doing for 
decades. When dealing with public communication, or social mobilization and communication, Dr 
Hosein posited that COMBI can be used as a way to make this communication more effective. 

COMB I was developed when Dr Hosein was working with an advertising agency and PR firm during the 
mid-1990s. What Dr Hosein and his colleagues at New York University tried to do was to dissect the 
techniques of what was known as "integrated marketing communication." In essence, they were trying 
to find out what the private sector was doing to sell things like Levi jeans, Marlboro cigarettes, and 
Colgate toothpaste so successfully, and then apply those techniques to the challenges with health and 
social development. Dr Hosein and a colleague developed a course out of what they found, and the 
current presentation was intended to be a summation of this course. 

When COMBI was first being developed to target interventions for leprosy, it was discovered that using 
the phrase "integrated marketing communication" was not favoured by the health community. The 
WHO made it clear that it did not want to be viewed as selling a product, and another term for this 
time of approach to behaviour change was needed. By taking off the words "integrated" and 
"marketing," the phrase "Communication for Behavioural Impact" - or COMBI - was coined and found 
more acceptable to the health community. The basis for COMBI, however, remained the same as what 
the private sector has called "integrated marketing communication." 

One of the things that makes COMBI different is that it focuses on behavioural outcomes. At the end of 
the day, the only thing that counts when seeking behavioural change is whether or not a behavioural 
result was achieved that lets a programme accomplish what it wanted to. A targeted behaviour needs 
to be an important part of reducing a particular disease or promoting a certain health goal. 

There are two principles that are central to COMBI, known as "mantras" of COMBI planning. The first 
mantra is to do nothing in terms of material production (posters, pamphlets, videos, etc.) until one has 
set out a specific, precise behavioural objective. In terms of dengue, what is of ultimate interest to 
programme planners is to get individuals in communities and in their homes to carry out specific 
behaviours. Too often, however, these actions are described too vaguely to initiate a change in 
behaviour (the idea of "cleaning up the yard," for example). In COMBI planning, it is essential to figure 
out exactly, precisely what a programme manager wants people to do. 

It is important to note that finding out what behaviour needs to be changed is not just the job of the 
COMBI professional. Outlining the necessary changes requires serious technical assistance as well as 
the advice of the COMBI advocate. There are general steps that the COMBI technique uses to narrow 
down behavioural change, but technical advisors must be a part of the process in order to make the 
changes specific enough to be successful. 

There is an acronym called HICDARM that is used in COMBI training to help understand why people 
know what they should do, but don't do it (see Figure 1). Programme managers know how to educate 
and inform people about dengue (the "HIC" portion); however, many are not as effective at letting 
them know what the people are going to do to make a difference (the "DARM" portion). Getting an 
audience to know something is one thing, but getting them to perform an action requires a totally 
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different type of communication and planning for interventions. COMBI focuses on the "DARM" process, 
and tries to get people beyond simply knowing what they should do to performing an action. 

Figure 1: HICDARM 

First, we 
Then, we become 
And later 
In time, we make the 
And later we take 
We await next 
If all is well, we 

H ear about the new behaviour 
I nformed about it 
Convinced that it is worthwhile 
Decision to do something about our conviction 
A ction on the new behaviour 
R e-confirmation that our action was a good one 
Maintain the behaviour 

The second mantra is to do nothing in terms of material production until one has "SMACKED" the 
behaviour around with the consumer, or listened to what the consumer has to say. "SMACK" stands for 
a Situational Market Analysis for Communication Keys," which enables the programme managers to 
open the door of engagement with the consumer to allow them to better consider the recommended 
behaviour. This analysis needs to be done so that you can hear what the consumer thinks of this 
behaviour, and how you can more effectively get them to consider making the behaviour change that 
your asking for. 

There are several tools that can be used to conduct a SMACK, which include: 
• Force Field Analysis 

What are the forces in the field that will allow you to get this done? 
• SWOT 
• DILO (Day In the Life Of) 

When looking at dengue, where in the day would a community member fit in 
dengue control? 

• MILO (Moment in the Life Of) 
What are the difficulties and challenges of getting this moment to occur? 

• TOMA (Top of Their Mind) 
What first comes to mind when mentioning the word "dengue?" What needs to be 
done to increase knowledge of this disease? 

The "4 Cs" of Integrated Marketing Communication 

Previously, marketing was focused on the "4 Ps": product, price, placement, and promotion. New 
marketing is focused on the "4 Cs": consumer need/want/desire, cost, convenience, and 
communication (see Figure 2). The four Cs are used to deal with the "DARM" part of the equation, or 
change behaviour. If one of the Cs is not met, a sale of the behaviour change cannot be made. 
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Figure 2: The "4 Cs" of New Marketing 

Consumer NeedlWant/Desire We do not sell a product/service/behaviour, but 
(and related offer a solution for your need/want/desire. We 

Product/Service/Behaviour) do not create needs/wants/desires, but we 
respond to what is there. If the 
needs/wants/desires are latent, we bring them to 
the top of the mind. 

Cost Every decision is made on the basis of a Cost v. 
(in relation to Value and the Competition) Value calculation. Cost is not just the price, but 

also the time, effort, etc. that is involved. 
Reducing cost by incentives affects the cost/value 
ratio, while increasing value by branding affects 
the cost/value. There is always a competitor, 
even if only behaviour is involved (the competitors 
are doing nothing or doing something else other 
than the behaviour change). 

Convenience How convenient it is for an individual to get what 
(to get the product or service/carry out the is being offered must be evaluated. Even if a 
behaviour) behaviour change tactic is a brilliant means of 

affecting health, it must be convenient or the 
consumer will not engage in it. 

Communication Integrated, engaged communication is pursued 
using the Five· Point Star Blend of Communication 
Interventions. 

COMBl's Five Integrated Communication Actions 

When considering communications, one question needs to be asked: Where is the behavioural hook 
that will latch people on to this behaviour change? To do this, COMBI uses five integrated 
communication actions: 

1. Administrative Mobilization/Public Relations/Advocacy 

- Everyone to be involved in this programme need to be fully informed about the programme 
before it goes public. The programme cannot afford for programme administrators and 
stakeholders to find out about the programme after it has been started 

2. Community Mobilization 

- The community is essential in promoting behaviour change. In Malaysia, for example there 
were "Dengue Riders" that went around on bikes and engaged people in household inspection. 

3. Advertising 

- Advertising is expensive; if it's going to be done, it must be strategic and must be done well. 

4. Personal Selling/Interpersonal Communication 

- This is the most important point of this communication strategy. The most successful private 
companies - Mary Kay, Avon, even the Mormon Church - rely on people going door-to-door to 
spread a message. 
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5. Point-of-service promotion 

- Often, people don't know where to go if they have questions about or need help with some 
aspect of a behaviour change programme. People have to know where they can go to get a 
service. 

All five of these communication actions need to be synchronized, strategic, and integrated. They also 
need to be massive, repetitive, intense, and persistent (M-RIP). Studies have shown that, ideally, an 
individual needs to be hit six times a day for about three weeks with this information get him or her to 
seriously consider adopting a behaviour. It must also be recognized that this approach is not cheap; 
the private sector takes this approach very seriously and pours significant resources into it, while the 
public sector is often reluctant to do so. 

The 10 Step COMBI Planning Process 

In total, the 10 steps to follow to carry out COMBI planning are as follows: 

1. State Overall Goal 
2. State expected Behavioural Results/Objectives 
3. Conduct Situational Market Analysis for Communication Keys (SMACK) vis-a-vis a Precise 
Behavioural Result/Objective: 
4. Present an overall strategy for achieving stated behavioural results: 

Describe the general communication approach and actions which need to be taken 
to achieve the behavioural results in light of #3 above and the communication 
issues identified. 
(a) Re-state Behavioural Objective 
(b) Set out "Communication Objectives" which will need to be achieved in order 
to achieve behavioural result(s). 
(c) Outline Communication Strategy: Broadly present proposed communication 
actions for achieving communication and behavioural results. Think in terms of the 
following (but do not be restricted by them): 

• Public Relations/ Advocacy / Administrative Mobilization 
(including memos, partnership sessions, staff meetings, radio, television, 
newspapers, community meetings/discussion, etc) 
• Community Mobilization (including community meetings and 
events, mass media use, folk/traditional media, road-shows) 
• Personal Selling/I nterpersonal Communication (via volunteers, 
school children, counsellors, others at the field and clinic level) 
• Advertising and Promotion (radio, TV, newspapers, billboards, handbills, 
pamphlets, brochures, banners, danglers, T-shirts) 
• Point-of-service promotion 

5. Present the COMBI Plan of Action: 
Specify integrated communication actions to be undertaken with specific 
communication details in relation to: 

• (a) Public Relations/Public Advocacy/Administrative Mobilization 
• (b) Community Mobilization 
• (c) Personal Sellingllnterpersonal Communication 
• (d) Advertising 
• (e) Point-of-Service Promotion, as described briefly above in #4. 

6. Management: Describe structure for managing the implementation of COMBI Plan. 
7. Monitoring: Describe how implementation progress will be monitored. 
8. Impact Assessment: Describe how behavioural impact will be assessed. 
9. Scheduling: Provide a CalendarlTime-Line/lmplementation Plan 
10. Budget: Present budget 
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Impact Results 

When assessing the impact of COMBI, it must be remembered that COMBI only measures the 
behavioural change that was targeted. It does not measure impact on dengue incidence or larvae 
indices (this analysis should be conducted separately). If the behavioural focus recommended by the 
technical specialists is badly chosen, the impact on dengue incidence is not a result of problems with 
COMBI but a problem with technical advice. COMBI evaluation tells only whether a programme got the 
promised behavioural result or not. 
Impact Results 

While there have been several COMBI efforts in many countries, there are limited studies available that 
have analyzed the results of the COMBI programme. However, Dr Hosein presented two case studies of 
COMBI programmes relating to dengue. 

Impact Results: Malaysia 

In Johor Bahru, the second largest city in Malaysia after Kuala Lumpur, a dengue COMBI programme 
was conducted over a 12 week period beginning in August 2001. There were two behavioural 
objectives: 

To have family members in every home in the city of JB to conduct a weekly 30 minute Sunday 
inspection of their homes, both inside and outside, for potential mosquito larva sites over 12 
weeks (August-September 2(01). 
To prompt every individual with a fever during the 12 weeks of the Plan's implementation to 
presume that it is DF and to come immediately (at least within one day) to the nearest health 
clinic for diagnosis and treatment. 

Over the 12-week duration of the project, 85% of households in target areas were inspecting their 
homes for breeding sites. A follow up survey three months later showed that 70% were still 
maintaining the checks. Approximately 60% of those admitted into Johor Bahru government hospitals 
for possible dengue sought treatment within 24 hours. 

Impact Results: Brazil 

A Dengue COMBI programme was conducted in the community of Vial Ideal (8000 people and 5800 
houses) for nine months in August 2004. The behavioural objective was to have 40% of the owners of 
the residences of Vial Ideal who did not have water tanks covered properly (estimated to be about 464 
residences) to cover the water tanks properly to prevent vector breeding. 

Approximately 75% of the owners of the residences of Vila Ideal who did not have their water tanks 
covered properly had covered their tanks adequately by the end of the project. In addition, the larval 
index has been maintained below 1 % during the last three years, according to the National Programme 
of Control of Dengue. The epidemiological situation of dengue in Vial Ideal in the last three years has 
not been troubling, since they were only reported three cases. There was a reduction of the liP 
(Building Infestation Index) of the neighbourhood, and the water tank ceased to be the predominant 
breeding site. 

Another COMBI programme in Brazil based primarily on personal sellinglinterpersonal communication 
was carried out in Cohab Anil (population 2026 and 678 homes) from June 2004 to June 2005. The 
behavioural objective was to have 100% of the households refinish the interior of the tank with 
porcelain. By the close of the project, all 27 (100%) of the 440 households with unfinished cement 
water holding tanks refinished the interior of the tank with porcelain. Another objective was to have 
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30% of housewives in the intervention area scrub the cement water tank using recommended scrubbing 
methods. By the end of the project, 50% of housewives reported carrying out this behaviour. 

Conclusion 

In conclusion, what makes COMBI different? In short, it is its sharp, tunnel-vision focus on behavioural 
results (not just the HIC, but the DARM). Its components have been around for over 100 years; it is 
only the integrated blend of these components for behavioural impact in health that is new. 

Why use COMBI? Dr Hosein offered that, if the programme managers in the plenary was getting the 
behavioural results they desired, then there was no need to bother with using a new approach or COMBI. 
If not, however, then he reasoned that it was worth trying what has worked in the private sector for 
about 150 years. 

DISCUSSION 

Question: COMBI has been around for quite some time, and has been used for everything from 
lymphatic filariasis to helminth control. Unfortunately, there have not been too many studies that 
have talked about the impact of COMBI, in terms of cost-efficacy or sustain ability. If we want to keep 
upscaling COMBI as we have been promoting at the WHO, we have to be able to show the private sector 
that it works. Right now, catches us off-guard; we have nothing to compare it with. The added value 
of COMBI as compared to another programme is still something I'd like to see in black and white. In 
addition, if cost is an issue, how can we do some sort of cost-benefit analysis to see if these 
programmes are really sustainable? 

Answer: I hope that these issues will be taken up in the working groups. In responding to the 
sustainability question, I don't know how to respond to that. However, if we don't have the money to 
do this well, then the only option is to keep using the methods that we have and expect to get poorer 
results. I think the real question regarding sustainability is to ask whether, if the government is willing 
to put money into many other components of health promotion, why would it not focus on this 
component which is central to getting the results that it wants? 

Comment: You keep referencing the private sector. We know that the private sector can bring Coca· 
cola to the African bush and chewing gum in the Himalayas. However, how much does the private 
sector invest to keep this outreach going? We're in the public sector - do we or don't we have the 
money to do this? This could be a bias from the private sector, when really it's too expensive for the 
public sector to carry out. We need to measure these differences and take a look at the cost· 
effectiveness of COMBI for the public sector. 

Response: Regarding the sustainability question, one example could be the situation in Malaysia where, 
after the 12-week programme, behaviour change was still maintained without further communication 
expenses. To give another example, though, look at the seriousness with which Coca-Cola takes 
communication. For every bottle of Coke, actually making the Coca-Cola costs about 10 cents, 
distribution costs 20 cents, 40 cents are spent on marketing, and the rest is profit. We're not for-profit, 
but social welfare is a profit as well. Every time we don't have the money for communication, we 
don't have what it takes to get the behaviour to change. We often want to make communication the 
least attended item, but it should be the first. 

Comment: But I'm sure we can measure it. If a critical component of COMBI is this communication 
strategy, then what are we losing if you did not apply this critical communication strategy in the terms 
of DAL Ys, etc.? I participated in COMBI exercises 10 years ago, and we would expect to have by now 
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some clear-cut assessments to prove it's effective. If we had hard data, we could sell it. Why is this 
better than anything else? 

Response: We do have that kind of information available for the impact of COMBI on lymphatic 
filariasis, maternal and child health, and other health interventions. We do have results from these 
programmes to show the difference between when COMBI was used and when it was not. But you're 
right, we don't have impact assessments for COMBI programmes for dengue. 

Comment: In Singapore, we do several interventions based on COMBI. Even with very specific 
behavioural objectives, behavioural results can be achieved but not maintained. I think the ability to 
maintain these behaviour changes should be a part of COMB I evaluation. 

Comment: I think one of the critical questions is, if a COMBI programme costs 500 000 dollars in one 
country, where else could that money go? In some countries in the region, I think that funding could be 
used for treatment in remote areas, which may have more benefit. 
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National Programme Overview: Dengue Epidemiology and 
Control in Member Countries and Territories (Day 2) 

Chairman : Dr Scott Ritchie (Australia) 
Co-Chair: Dr Touch $ok (Cambodia) 
Rapporteur: Dr Raman Velayudhan (Philippines) and Dr Corrine Capuano (WHO) 

NATIONAL DENGUE PREVENTION AND CONTROL PROGRAM IN THE PHILIPPINES 
Dr Lyndon Lee Suy 
National Dengue Program Manager 
Infectious Disease Office, NCDPC, Department of Health 

Programme Goals and Obj ectives 

The goal of the National Dengue Prevention and Control Programme in the Philippines is to reduce the 
morbidity and mortality from dengue infection by preventing the transmission of the virus from the 
mosquito vector to humans. 

The objectives of t he plan include: 
• Reducing the incidence rate from 32 cases per 100 ()()() population to 20 per 100000 population 
• Reducing the case fatality rate to less than 1% 
• Detecting and containing all epidemics. 

Object ives aimed at risk reduction include: 
• Reducing the risk of human exposure to Aedes bites by 

Reducing the House Index to <5% 
Reducing t he Breteau Index to <20% 

• Increasing the percentage of households practicing removal of mosquito breeding places to 80% 
• Increasing awareness of OF I DHF to 100% 

When a study was conducted to assess people's knowledge of dengue and dengue prevent ion, close to 
96% were aware of the disease and how to prevent it; however, this knowledge was only acted upon 
50%-60% of the time. 

Service and protection objectives include: 
• Establishing a Dengue Reference Laboratory capable of performing IgM capture ELISA tests for 

dengue surveillance 
• Increasing the percentage of first and secondary level government hospitals with laboratories 

capable of platelet counts and hematocrit 
• Ensuring surveillance and investigation of all epidemics 

Epidemiology of Dengue 

The first dengue outbreak in the Philippines was noted in the 1950s. The number of cases has been 
increasing in recent years, to a total of over 55 ()()() cases in 2007 (see Figure 1). The case-fatality rate 
has been maintained at approximately 1 % for t he past several years (the CFR in 2007 was 0.9%). 
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Children between 1 and 10 years old are most affected by dengue infection, and infection is essentially 
equal between males and females. All serotypes of the disease are transmitted in the Philippines. 

Figure 1: Dengue Cases, 1993-2007 
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Due to the recent increase in cases, dengue control is a priority in the Philippines. The budget for 
dengue control was recently increased to US$ 1.42 million. A surveillance system is in place, but there 
is a lack of laboratory capacity to confirm cases. 

Capacity Building 

The follo wing activities are being carried out in order to increase capacities for dengue control: 

• Dengue awareness building sessions for 
MHOs/CHOs as part of the local 
governmental unit's training sessions on 
emerging infectious diseases 

• Regional training workshops on dengue 
prevention and control 

• Training on dengue case management for 
hospital personnel 

• Dengue management training for primary 
health workers 

• Dengue orientation for non-health personnel 
• Dengue orientation for school children 

Figure 2: Capacity Building 

Most capacity building activities are funded by the ADS and WHO. There is a particular focus on 
capacity building with stakeholders such as hotel owners in areas popular with tourists. 
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Advocacy 

The Department of Health has intensified its year-long campaign on dengue prevention and control. 
It has developed and produced a range of prototype materials, as well as put produced and distributed 
IEC (information, education, and communication) materials. Dengue control has been advocated to 
local governmental units and local chief executives. Various types of media have also been used to 
advocate for dengue control. 

A COMBI intervention has also focused on holding Health and Social Development Planning Workshops 
for Dengue. These workshops focus on strategic communication planning for behavioural impact in 
health and social development. They are intended for health staff members who have the 
responsibility for designing, supervising or managing health education, health promotion, and other I EC 
programmes to achieve specific behavioural results in health. 

Figure 3: Dengue Advocacy through Surveys of Breeding Sites and Campaigns 

Programme Policies and Standards 

Several policies and legislative standards have been adopted to facilitate dengue control: 

• Department Circular No. 187-A s. 1991, "Guidelines for the Prevention and Control of Dengue 
Hemorrhagic Fever" 

• Department Circular No. 24-C s. 1992, creation of DOH technical team to finalize the National 
Dengue Control Program (a medium-term plan) 

• Department Circular No. 276-) s. 1994, designation of Dengue Program Coordinators and 
Dengue Prevention and Control Teams 

• Department Memorandum No. 35-A s. 1995, issuance of Dengue Alert Bulletin to all local 
governmental units from community health directors 

• Dengue Circular No. 121-A s. 1996, DOH policies for the National Dengue Prevention and 
Control Program 

• Administrative Order 281, launching of the 'National Tepok Lamok and Dengue Sapok Program' 
• Memorandum of Agreement, in support of AO 281 
• Department Order No. 270-8 s. 1997, creation of the National and Regional Dengue Task Force 

as an ad hoc committee 
• Department Circular No. 67-8 s. 1998, call for the observance of Dengue Awareness Month in 

June of every year 
• Presidential Proe/amation No. 1204, in support of the Department Circular No. 67-B s. 1998 
• Administrative Order No.9-A, dated March 1998, setting guidelines for the safe handling and 

correct application of insecticide 
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Current Trends in Dengue Control 

At present, both private and public hospitals have the capability to provide supportive treatment for 
dengue. Laboratories with the capability to monitor dengue cases exist both in private and public 
health facilities. Health workers at all levels are capable of detecting, managing, and referring dengue 
cases, and local chief executives are willing to support the campaign for dengue. Policies and 
protocols exist for dengue management, and there is a voluntary blood donation programme to support 
the dengue control programme. 

DISCUSSION 

Comm~nt: Please keep in mind the data that is being used. Is all the data for 2006-2007 updated? 
Some countries also reported on the number of DHF cases and the CFR, which should be discussed in 
the surveillance group. Another thing that is very important is to show an organogram of how dengue 
control works in a country. At the close of this meeting, every programme manager should construct 
an organogram of where dengue control is in their country, where should it be, what budget is 
available for control efforts, etc. 

Additionally, there are many different approaches to COMB I. We need to start documenting how we 
can asses the different ways that COMBI was applied to andlor successful in different settings. In the 
working groups, we should be thinking of piggybacking on influenza national preparedness at the 
community level. We have to insist that dengue control is part of the International Health Regulations ; 
what can we piggyback on in order to find an entry point into these regulations? 

Qu~stion: One thing caught my eye in the presentation from the Philippines. When he mentioned that 
dengue is included in the training activities for infectious diseases, what aspects of dengue were 
covered in this training? 

Answ~r: We include dengue control training with our malaria control programme. For example , we 
target clinicians who are already focusing on malaria or influenza clinical management. We make it a 
point to include a session that discusses the clinical management of dengue as well. When targeting 
the entomology of lymphatic filariasis, we also discuss dengue detection in their training. The 
response should be the same, since we are moving towards an integrated reporting system , regardless 
of what disease you are reporting. 

Qu"stion: My experience is that platelet counting is done very badly. We worry very much about 
serology, but this issue has remained under the radar. Are people checking and calibrating machines? 
If we're talking about increasing laboratory training, training for platelet counts should be looked at 
closely. 

Malaysia also made the point that 30% of cases were confirmed. Were 30% of cases you had confirmed , 
or was 30% of serology cases you did positive? If cases are reported and not serologically confirmed, 
we need to assemble some sort of data on what these cases are and what dengue is being mistaken for . 
In Malaysia, if you don't diagnose a case, does your reporting system have a way to take that patient 
out of the system? Is that report then deleted from national figures? 

Comm"nt: From the Lao People's Democratic Republic presentation with the COMBI intervention, it 
should be noted that they had a clean-up campaign through their COMBI intervention, but didn ' t have a 
way to pick up what was cleaned. This is important to consider for environmental control efforts. 
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Answ~r: Regarding the questions to Malaysia, what I showed was that 30% of the reported cases were 
serologically positive for IgM. We have looked into our surveillance system and found that 70%-80% of 
cases based on clinical diagnosis were confirmed. We do have a system to take out the cases that are 
later found not to be dengue. The CDC will be notified, but the case will not be registered. 
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SAMOA: COUNTRY PRESENTATION 
Mr Siatua Loau 
Focal Point for Filariasis and Vector Control 
Environmental Health Section, HPPS, Ministry of Health 

Country Health Info rmatio n 

The total population of Samoa is 176 710. There are two main islands, Upolu and Savaii , were the 
majority of the population is concentrated (7696 in Upolu and 2496 in Savaii). There are two common 
hospitals, one private hospital, eight private clinics, six district hospitals, and seven health centres 
throughout the country. 

Dengue Background 

Despite that fact that dengue is not endemic, it is a notifiable disease in Samoa. The main vector is 
Aedes aegypti, which breeds in natural sites and artificial containers found in and around homes. The 
population at risk of infection are urban and peri-urban communities. Factors contributing to the 
disease include inadequate drainage for waste water, insufficient community efforts in the destruction 
of mosquito breeding habitats, and new construction . 

Types of Denllue Surveillance 

Clinical surveillance of dengue cases is carried out by doctors and nurses upon diagnosis of dengue 
symptoms. Laboratory surveillance to confirm cases is conducted through Pan Bio Rapid Tests, which 
are sent to Brisbane Abrovirus. Vector-control surveillance is carried out by environmental health 
officers. Both larval surveys and larval control need to be revived, but efforts to do so are difficult due 
to a limited staff. However, it should be noted that, though there are no specific dengue control 
managers, surveillance for dengue vectors is still a part of vector-control surveillance. Spraying and 
environmental reduction of vector breeding sites are still being conducted. 

Samoa experienced one large dengue outbreak in 2002 (see Figure 1). A peak in cases typically occurs 
in June and July (see Figure 2). This inc rease may not always be a true increase in dengue cases, as 
these are rainy season months and many reports a re actually reports of other diseases that present 
similar symptoms. 

Figure 1: Re ported Clinica l Dengue Cases, 1998-2008 
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Figure 2: Epidemiological Trends of Dengue. 1998-2008 

MONTHS 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

JANUARY 4 0 0 0 0 0 0 0 0 

FEBRUARY 3 0 0 0 0 0 0 0 0 3 0 

MARCH 4 0 0 0 0 0 0 0 0 

APRIL 0 0 0 0 0 0 2 2 0 0 

MAY 2 0 0 18 0 0 0 0 6 2 

JUNE 0 0 0 48 0 0 0 0 0 1 

JULY 0 61 0 0 0 0 0 2 

AUGUST 1 20 0 0 0 0 3 

SEPTEMBER 2 0 0 8 0 0 0 0 2 2 

OCTOBER 2 0 0 4 0 0 0 0 8 7 

NOVEMBER 0 0 0 1 0 0 0 4 

DECEMBER 0 0 0 3 0 0 0 0 4 2 

National Dengue Policy 

Currently. there is no national dengue programme or national dengue policy in place, nor a specific 
Dengue Programme Manager. Dengue control activities are performed by the Vector Control Unit under 
the Environmental Section of the MOH. 

Ideally, the goal of the dengue control strategy is to reduce the risk of exposure of the general 
population to dengue by preventing and contro lling any outbreaks. The specific objectives to achieve 
this goal are: 

• To improve and strengthen the surveillance systems at all levels of health delivery 
• To provide effective communication means at all levels of health delivery if there is suspect 

dengue case 
• To strengthen partnerships at both national and community levels to raise awareness of 

dengue as a disease that can affect everyone 

Until these objectives can be accomplished, the control strategy given the existing situation relies 
heavily on clinical surveillance. Nurses provide patient care and case management at wards, and 
submit reports to the Health Promotion and Preventive Health Services Division for Surveillance (part of 
Environmental Health). As stated previously, laboratory cases are sent out-of-country for confirmation, 
and vector-control surveillance is carried out as thoroughly as possible. Information about dengue is 
disseminated through media and community awareness efforts. All dengue cases are stored in the 
Health Information System, which monitors the cases and provides monthly reports when required. No 
operational research projects have been conducted over the past three years. 

Strenllths and Weaknesses 

Strengths of dengue control in Samoa include the Pacific Public Health Surveillance Network, or PPHSN. 
This system provides alert information if there is an outbreak in neighbouring Pacific countries. The 
PAC NET connection also helps Samoa to stay informed and prepared for dengue epidemics. 
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Weaknesses of the programme include a lack of a national policy to control dengue, as well as a 
shortage of staff in the vector·control unit. There is currently no mosquito surveillance being done to 
identify existing mosquito species, which is critical given the pending effects of climate change. There 
are no funds set aside for dengue outbreaks. There is also a poor notification system, since the 
diagnosis and confirmation of cases does not fall under the jurisdiction of the Ministry of Health. A 
better monitoring system is needed to build up a dengue control programme in the future. 
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DENGUE FEVER IN SOLOMON ISLANDS 
Mr Hugo Bugoro 
Chief Entomologist, 
Ministry of Health and Medical Services 

A total of 347 of 992 Solomon Islands are populated, and 83 languages are spoken throughout the 
country. The total land area is 28 370 square kilometres, with islands widely scattered over an area of 
1.3 million square kilometres. The population is estimated at 503 000, with a 2.5% growth rate. The 
life expectancy at birth for males is 70.64 years, and 75.81 years for females. The infant mortality 
rate is 22.8/1000 live births for males and 17.111000 live births for females. 

Vector-Borne Diseases in tne Solomon Islands 

Malaria remains the major public health problem in the Solomon Islands. Malaria is responsible for the 
greatest number of work and school days lost, which hampers attempts to develop the economy and 
tourist industry. 
The incidence rate of dengue fever is not known , but the Solomon Islands is in a vulnerable 
geographical area for the spread of dengue fever epidemics from neighbouring pacific island countries. 
It is recognized that dengue fever need to be addressed within the country. 

Until recently, dengue fever has not been taken serious ly in the Solomon Islands . Cases were reported 
in 1982 and 1993, with deaths recorded between 1995 and 1996. In Honiara, sentinel surveillance is 
conducted based on reports from a small number of specially trained and motivated practitioners 
working in key positions. Sentinel surveillance provides less complete information about the total 
incidence of diseases in the community; however, it does provide an early warning of the arrival of a 
rare or serious disease in high-risk locations. Sentinel surveillance data shows IgG and IgM antibodies 
were detected among residents in 2002, 2003, and March of 2008 (see Figure 1)_ The first confirmed 
epidemic of dengue occurred in 2002_ 

Figure 1: Reported Dengue Cases from Hospit,,1 Records (1982), Blood B"nks (1994-1995), and 
Laboratory Reports (2002-2003 and 2008) 

v .... C- (.bsoIute number or., Denpe 16' ot.". c.. fataltty I1ite 3 Loc:MIon 

1982 1800 dengue-like cases Den-3 N/A Honiara 

2001 
39% (202 1 515 tests) 

Den-2 6.7 deaths/100 000 
Honiara From 1994 - 95 blood bank population 

90% (9 1 10 tests) Den-1 6.7 deatns/100 000 Honiara 

2002 -
42% (3 1 7 tests) Den-1 population Western province 

2003 
IgG+: 11 

EIA serology (n=132) 
IgM+: 34 Honiara 

2008 EIA serology (n=132 ) IgG+: 14 
N/A Honiara IgG: 14, IgM: 40 IgM+: 40 

Note: Dengue cases confirmed in 2001· 2002 were PeR and serology-tested at the WHO Collaborating Centre in Brisbane, 
Queensland. The case-fatality rate was calculated based on an estimated population of 60 000 in Honiara. 
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Though Aedes aegypti have been documented in the Solomon Islands, several studies in recent years 
have shown the dengue fever is primarily transmitted by Aedes albopictus (Figure 2). Aedes aegypti 
was last recorded in 1982. 

Figure 2: Studies of Dengue Vectors 
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Dengue Policy 

Aedes albopictus 

Aedes albop/ctus 

Aedes albop/ctus 

province (Elliot et ai, 1982) 

Honiara (Thornly: unpublished) 

Honiara (Bugaro: unpublished) 

Honiara (Bugoro: unpublished) 

A cabinet paper on vectorborne disease policy, which includes dengue, malaria and filariasis, was 
passed by the Government in March of 2001 . The paper recognized that dengue can be a serious health 
problem if proper preventive measures are not carried out and if preparations for epidemic control are 
not in place. As a result, dengue surveillance was recognized to be of paramount importance. The 
paper stated that the dengue control component of the control programme must be equipped with 
adequate resources to monitor and co-ordinate measures to respond rapidly in an epidemic. 

The dengue component of the Vector-Borne Disease Programme Policy is the responsibility of the 
secretary to the Ministry of Health and Medical Services (MHMS). The programme is coordinated by a 
Programme Director under the auspices of the Undersecretary of Health. The Director provides 
technical and policy advice from the director in terms of planning, evaluation, and research. The day
to-day implementation of the Control Programme is carried out at the provincial level by programme 
managers and provinces with assistance from the Department of Public Health Services. 

Objectives of the Dengue Fever Component of the Vectorborne Dise~se Control Programme 

In 2001, the objectives of the Dengue Fever Component of the Vectorborne Disease Control 
Programme (VBDCP) were: 

o To have a system for monitoring virus and vector populations 
o To establish a mechanism for the rapid response to dengue epidemics should they occur 
o To carry out regular health education and awareness programmes in communities to 

prevent dengue fever 

In 2008, these objectives were amended and the following added: 
o To strengthen the preparedness capacity of the MHMS to better plan, implement and evaluate 

dengue control in the Solomon Islands 
o To strengthen the laboratory and clinical capacity to better identify and treat dengue fever 

cases 
o To implement sustainable vector control through established and innovative, environmentally

sensitive means 
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To achieve these objectives, a dengue committee has been established. The committee will 
coordinate all dengue fever control activities in relevant departments, as well as among authorities in 
the MHMS and government. The committee will be chaired by the director of the VBDCP Programme, 
who will coordinate and manage preparedness and response. The director will accomplish this by 
advising vector-control actions, informing all clinicians to be alert and report all clinically suspected 
cases, and arranging for serological diagnosis/confirmation of cases. 

It is important to note that budget for dengue control currently comes from grants that support the 
malaria component of the VBDCP grant, as well as from other project funds. Malaria control receives 
much more funding than dengue control efforts. 

Specific Details of Objectives 

Specific ways that these objectives are being carried out are as follows: 

• Objective 1: Surveillance 
Vector surveillance is carried out by an entomology group, but not on a routine basis. 
Practitioners request to have patient samples serologically tested when there is an 
abnormal rise in fever cases, and/or when outbreaks are reported in neighbouring 
countries. 

• Objective 2: Case Management and Outbreak Response 
Case management is the responsibility of clinicians. Nurses and doctors have a high 
index of suspicion of an increase of non-malaria febrile illness and increase in malaria
negative slides. Treatment guidelines have been developed and circulated to all health 
posts. Suspected clinical cases also have blood samples taken for laboratory 
investigations whenever and wherever possible to exclude the possibility that the 
patient has dengue or other diseases of public health importance (such as measles or 
influenza). All cases, suspected or serologically confirmed, are reported to the 
Provincial Directors of Health and to Headquarters. 
In 2002, the response to the epidemic included: 

• training of nurses on dengue diagnosis and treatment 
• prevention and control measures carried out by vectorborne disease 

control personnel 
• Intensifying health education with emphasis on DF prevention 
• Involving communities, NGOs, and the private sector in the control 

programme 

• Objective 3: Vector Control for Dengue 
Vector control is coordinated by the entomology and field officers. Integrated vector 
management (IVM) is used, which focuses on: 

Operational Research 

• Health promotion and awareness 
• Community participation 
• Source Reduction 
• Chemical control (especially ULV misting) 

Indoor residual spraying is conducted for malaria, but this also 
helps to control dengue vectors 

A study entitled "Dengue vector surveillance in Honiara: Aedes albo pictus pupal productivity survey," 
was recently carried out in the Solomon Islands. A pupal productivity study generates an estimate of 
the pupal density of Ae. albopictus in containers, and uses this number as a proxy for the number of 
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adults . The aims of the study were to identify water containers and breeding habitats of Aedes 
albopictus, determine its abundance and distribution, and to evaluate the applicability of the pupal 
survey technique to monitor Aedes albopictus productivity. 

The survey found that many pupae of Aedes albopictus were present in outdoor wet containers, but 
none were found indoors. Pupae of Aedes albopictus were primarily found in certain types of 
containers, such as discarded 44·gallon drums, tires, water tanks and small containers (aggregations of 
tin cans, plates, etc.). It was concluded that, in confirmed dengue outbreaks, these productive 
containers should be targeted first (see Figure 3). As the survey was conducted in the capital city , 99% 
of the containers positive for either larvae or pupae were artificial. This contrasts with previous work 
suggesting that Ae. Albopictus prefers natural containers. This difference may be due to increased 
availability of domestic containers, adaptation of the mosquito to the human environment, or other 
unknown factors . Conducting a similar survey in rural areas will be important, so that the types of 
natural containers that produce the highest pupae population can be determined. 

Figure 3: Average Number of Attdtts albopictus Larvae and Pupae per Container by Container Type 
in Honiara 
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Although no systematic monitoring programme for dengue is in place, dengue control can still be done 
effectively through the integrated vector·control management currently focused on malaria prevention. 

Weaknesses of the programme include a lack of sustained political commitment and funding support for 
dengue control. Overall , there is a lack of dengue fever management skills among health workers. The 
programme is also hindered by resource constraints. Very little surveillance on dengue has been 
conducted, and therefore the true circulation of dengue fever is not known. Finally, there is no in
country capacity to confirm the dengue virus; specimens must be sent overseas for serological 
confirmation. 
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DENGUE FEVER IN THE KINGDOM OF TONGA 
Dr Malakai Ake 

Demography and Geography 

Chief Medical Officer, 
Ministry of Health 

A total of 372 islands comprise the Kingdom of Tonga, of which 36 are populated. The land area is the 
same as Singapore, and the population was estimated to total 1 06 ()()() in 2006. The life expectancy at 
birth for males is 70 years and 71 years for females . The population growth rate is 0.3%, and the 
infant mortality rate is the lowest of the Pacific Island countries. The emigration rate is estimated to 
be 19.8% 

Overview of Dengue Fever in Tonga 

The incidence of dengue fever varies from 
55 clinical cases (reported from 1976-
1985) to 8.32 cases per 1000 population 
(average of data from 1996-2008). Dr Ake 
noted that he did not think that these 
figures were corrected, as suspected 
cases, dengue cases, and DHF cases were 
all aggregated together. When there is 
an epidemic, WHO only supplies Tonga 
with 100 biotests, and only a small 
number of cases can be confirmed using 
these tests. As a result, there is no clear 
idea of the incidence rate of dengue in 
Tonga (see Figure 1). 

Figure 1: Dengue Incidence Rate , 1956-2008 

The first epidemic of dengue was reported in 1976. DEN-1 was reported in 1998, and outbreaks have 
occurred in 2003-2004 and 2007-2008. The serotype of the 2003 outbreak was DEN-1 , and the outbreak 
lingered until 2005. Deaths of six children and two adults were attributed to the epidemic. In 2007, 
one death due to dengue was recorded, and three deaths have been recorded so far in 2008. It is 
unlikely that dengue will become endemic in Tonga because the population is not large enough to 
sustain transmission over time . However, vector control and vector surveillance is poor, and the 
measures introduced to prevent fatalities and control transmission during outbreaks are suboptimal. It 
seems inevitable that the introduction of another serotype will cause a new outbreak of dengue fever 
and additional fatalities. 

Dengue outbreaks affect the tourism industry, school attendances, and work productivity. The most 
important vector is Aedes aegypti , but Aedes tabu and Aedes tongae are also suspected vectors. Tonga 
is in a vulnerable geographical area for the spread of dengue fever epidemics from neighbouring Pacific 
Island countries. 
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Dengue Policy 

There is a national dengue management plan in place in Tonga. Over the past 18 years, the MOH has 
improved dengue prevention and control measures. The components of the management plan are 
surveillance and outbreak response, entomological response, community-based health education, and 
clinical case management. The surveillance system in Tonga is very primitive, and based on a sentinel 
surveillance reporting system. Cases are confirmed using biological tests on rabbits; if a case turns out 
to be positive, the Communicable Disease section is notified, and this section advises the 
Environmental Health section to spray the index houses. There is also an entomological response in 
place, as well as community-based vector-control efforts. 

StrenBths and Weaknesses 

The control programme in Tonga benefits from community-based health education, which is conducted 
by the MOH with the participation of the district officer, town officers , and churches (see Figure 2). 
The government also offers support through special funds for the dengue control, but this funding is 
only available during epidemics. The communicable diseases unit assumes responsibility for 
surveillance and outbreak response , helping to reduce the burden of epidemics. Clinicians and health 
care workers are also familiar with clinical management protocols for dengue. 

Weaknesses of the control programme include a lack of vector-control services, as well as sustained 
financial and manpower resources. A significant issue is the lack of capacity to confirm dengue cases 
in the country. Specimens are sent overseas for serological confirmation, which creates a long 
turnaround time in getting results. 

FiBure 2: IEC Materials for Community Health Education 
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SPECIAL TOPIC PRESENTATION: THE PPHSN SURVEILLANCE NETWORK 
Dr Justus Benzler 
Communicable Disease Surveillance Specialist, 
Public Health Surveillance and Communicable Disease Control Section, Secretariat of 
the Pacific Community 

The Secretariat of the Pacific Community 

The Secretariat of the Pacific Community (SPC) is an international organization that was founded in 
1947. It is composed of 22 Pacific Island member countries and territories (see Figure 1), eight of 
which are represented at this conference (the Cook Islands, Fiji , French Polynesia, Samoa, Papua New 
Guinea, the Solomon Islands, Tonga, and Vanuatu). It also works with territories that have affiliations 
with other countries, such as the US and France. 

Figure 1: Secretariat of the Pacific Community Web Site and Map of Region 
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The purpose of the organization is to facilitate capacity building, technical assistance, and regional 
coordination among the countries of the Western Pacific. The divisions within the Secretariat are 
marine resources , land resources, and social resources (which includes the public health programme). 
The marine resources branch is the largest and oldest division, while the social resources division is the 
youngest. 

Some characteristics are shared by most of the Pacific Island nations. Their populations tend to be 
small, and the islands are isolated. As a result, there are few employment opportunities, and there is 
a strong brain drain in these countries as younger populations seek employment elsewhere. 

The objectives of the SPC's Public Health Programme are to: support member countries through 
capacity building, technical assistance and regional coordination; to prevent, control and manage 
communicable and non-communicable diseases; and to enhance public health systems, including their 
management and infrastructure (see Figure 2). 
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Fisure 2: Example of Public Health Programme Initiatives 
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Examples of health initiatives carried out 
by the Public Health Programme include 
focusing on a Healthy Pacific Lifestyle 
(which deals with non-communicable 
diseases, lifestyle improvement, physical 
activity, and anti-tobacco campaigns), 
HIV IAIDS and STI control, and adolescent 
and reproductive health_ 

The Pacific Public Health Surveillance Network 

The Pacific Public Health Surveillance Network (PPHSN ) was founded in 1996 by the SPC, WHO , the 22 
Pacific Island countries and territories, and a number of other organizations with public health 
activities in the region_ The PPHSN concentrates on outbreak-prone priority diseases, including: 

Cholera, typhoid fever, and other water-borne diseases 
Dengue and other vectorborne diseases 
Influenza and pandemic influenza 
Measles and Rubella 
Leptospirosis 

The PPHSN provides four main services: 

EpiNet 

PacNet 

LabNet 

PICNet 

A network of multidisciplinary response teams at the country level for each country 
Teams are composed of clinicians, microbiologists , epidemiologists, health 
statistiCians, 
public health decision makers 
Teams work together in outbreak investigation and control at the national and 
regional level 

An e-mail mailing list for information exchange 
Used between health professionals working in, or with an interest in , the 
Pacific region 
Especially useful for early warnings and follow-up information about outbreaks 

PacNet is restricted 
It is a separate mailing list only for EpiNet teams in member countries, the 
WHO and the SPC 
PacNet communication is dedicated to more sensitive and preliminary 
information 

Used to link public health laboratories in member countries 
Provides specialised reference laboratories in neighbouring regions 

Created out of engagement for influenza preparedness, it is used for infection control , 
especially in health facilities 
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Communication 

As New Caledonia (a Francophone country) is the site of the main office for PPHSN , the organization 
works bilingually to disseminate information to member countries. This is done through Inform·Action , 
a bi·lingual journal that publishes an average of three issues per year (see Figure 3). The PPHSN 
website (www.spc.intlphs/PPHSN) is also bilingual, and provides regularly updated surveillance and 
outbreak reports from member countries (see Figure 4) . Some of these updates are freely accessible, 
and some are only available on password-protected sites. 

The coordinating body is composed of three permanent members: the SPC, the WHO, and the Fiji 
School of Medicine. There are nine rotating seats , seven of which are rotated between member 
countries on a schedule and two for allied members selected by an e lection process . The coordinating 
body meets annually, and is in regular communication with all members year-round. The secretariat 
are staffed by the SPC. 

Figure 3: Inform 'Action 
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Figure 4: PPHSN Website 
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Routine surveillance reports come in from some countries at different time and in different formats. 
Countries are encouraged to share whatever they have, as the PPHSN is not mandatory. Some 
countries are often not sure what they can and cannot report, and this agreement to share information 
across the network helps to facilitate data sharing. 

Outbreak information is often submitted from member countries as well, and is preferred in order to 
facilitate PPHSN's reporting of new outbreaks and follow-up. When the PPHSN learns of an outbreak 
that is not spontaneously reported, it will actively request information from the affected member 
country. Again, however, the country is not mandated to share the information. 

Figure 5: Example of a Vector Surveillance Report from Pasteur Institute in New Caledonia 
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Standardized Reporting 

The PPHSN promotes a standardised reporting format and application of standardised case definitions. 
However, reports from different countries are still very different from each other, in terms of 
frequency , detail, definitions and terminology, and layout. Thus, the data that PPHSN collects is 
difficult to compare or to aggregate. The primary reasons for this are differing levels of available 
resources , as well as differing levels of capacity for communicable disease surveillance and dengue in 
particular. 

There are several problems with trying to standardize within the region. First, there are differences 
between providing integrated surveillance (vector indices and human cases) disease surveillance 
(human cases only). There are different levels of lab support for routine lab testing, including testing 
for serotypes in-country. In different countries, there may be a focus on rapid tests, samples shipped 
to reference labs overseas for testing or confirmation, and lor a reliance on clinical diagnosis. 
Different availabilities of resources also result in different implementation of response strategies. 
Diagnosis of suspected dengue cases in some countries may result in immediate notification of vector
control services and swift action (e .g. peri-focal spraying) , or there may be a sporadic and slow 
information flow from clinicians to public health officials. 

Dr Benzler then provided an example of some dengue information submitted from New Caledonia in 
2008. As shown in Figure 6, the incidence rate of cases varied throughout the island. The red island is 
interesting as the population is mostly composed of rural villages. This population was spared during 
the last epidemic, which may account for an increase in cases now. 
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Figure 6: Example of Dengue Information from New Caledonia 
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The PPHSN conducts short training courses in collaboration with medical entomologists from the 
Institut Pasteur of New Caledonia and the Institut Malarde of Tahiti. This training course mainly are 
addressed to health inspectors" The contents of the courses include: 

vectorborne diseases 
vector biology and identification 
prevention and control methods 
vector and case surveillance 
data management and epidemiological analysis 
GIS techniques (a new addition; see Figure 7) 

Figure 7: Example of GIS Techniques Taught in Capacity Building Courses 
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A New Regional Project 

A new project has been initiated with the help of ADB to suppert the Pacific Island Dengue Initiative, as 
recommended in the 2005 Samoa Commitment of Health Ministers. It should be noted that Health 
Ministers from each of the Pacific Island countries meet every two years in different locations, and the 
Pacific Island Dengue Initiative was a product of the 2005 meeting in Samoa. 

This project aims to conduct more short training courses, including a compenent for social mobilisation 
and COMBI. This also involves selection of suitable pilot sites in different countries for implementation 
of vector-control activities, both with public-private partnerships and with community participation. 
These vector-control activities will also be complemented by vector surveillance activities for impact 
measurement and for improvement of measurement methodology. 

DISCUSSION 

Qu"stion: Thanks again to all the speakers. Did you just say that, with the exception of French 
clinical entomologists, there are no clinical entomologists in the SPC territories? 

Answ"r: No, there are none within the SPC organization. 

Comm"nt: The PPHSN is a good example of how we should be operating in the Pacific Island countries 
and other nations. This opens the pessibility to exchange staff from this side of the world with the 
Pacific Islands, as well as expertise. The initiatives they have taken, especially with tourism activities, 
is a promising approach. 

Additionally, when we at the Regional Office were putting together information for neglected tropical 
diseases, we came across very peor maps for the Pacific Islands published in the UN and on the Western 
Pacific Regional Office's own website. The CIA webpage had a very good database that was the gold 
standard of what we wanted for our own agencies , but can be petentially sensitive to publish under the 
CIA name. If anyone has good maps, the Western Pacific Regional Office would really appreCiate the 
opportunity to use them in publications and on the website. 
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SPECIAL TOPIC PRESENTATION 
INTERSECTORAL APPROACH TO DENGUE CONTROL: THE SINGAPORE EXPERIENCE 
Dr Satish Appoo 
Director, Environmental Health Department 
National Environment Agency 

Dengue control in Singapore covers four large areas: surveillance, source reduction, public education, 
and research. Achieving control is based on a multitude of social, economic, and environmental 
factors ; as a result , controlling dengue is beyond the capability of anyone agency, or even two or 
three coming together. Dengue control requires expertise in many different fields. 

In Singapore, the need to involve a variety of stakeholders was recognized early. This was achieved 
through the "3P Partnership Concept." This partnership focuses on bringing Eeople (grassroots 
organizations and volunteer groups) together with the Erivate sector (professional association and 
service providers) and the Eublic (government agencies - see Figure 1). Dr Appoo pointed to the 
example of the People's Organization, which is an umbrella organization that takes care of 
coordinating many smaller groups. Through this single contact point, 20000-30000 people can be 
mobilized without the National Environment Agency (NEA) getting involved. During an epidemic, this 
allows the NEA to concentrate on more technical areas of dengue control while still mobilizing the 
public. Other examples of influential partners included architecture and engineering agencies, 
agencies that coordinate Singaporeans who reside in public housing, and a consortium of scientists 
focusing on dengue control. 

Figure 1: Example of Parties Involved in Dengue Control 
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The Inter-Agency Dengue Task Force 

The Inter-Agency Dengue Task Force (IADTF) taps the resources of all three sectors, and was created to 
be a supervisory body that could coordinate dengue control among the diverse stakeholders. Its 
mission is to ensure that an effective mosquito control programme is put in place, to resolve an 
interagency issues and responsibilities relevant to mosquito control, and to enhance the 
communication and coordination among partners on dengue control efforts. 
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The National Environment Agency gives support to the IADTF in several ways . It is the secretariat to 
IADTF, and manages grassroots-led initiatives through dedicated 3P sections in five NEA Regional 
Offices. The NEA also coordinates the National Dengue Public Communications Programme, and 
provides training, publicity, and resource materials for dengue control efforts. 

Stratesy 1: Source Reduction 

The first strategy of dengue control is to fix the problem at the source. This is accomplished through 
inspection of all the infrastructures, premises and development sites in Singapore to identify gaps. If a 
potential mosquito habitat is found, it is determined what remedial actions and maintenance measures 
are needed. 

One example of how this is accomplished is through the IADTF's partnership with the Town Councils. 
Town Councils are in charge of maintaining public housing estates in Singapore, which account for 80% 
of residential units in Singapore. These councils started a dedicated mosquito control programme in 
public housing estates in partnership with the IADTF. Pest Control Operators (PCOs) conduct weekly 
source reduction efforts and identify and potential breeding habitats for rectification by the Town 
Councils. For example, when lightening conductor pits were found to be collecting stagnant water, it 
was a significant task to request every owner of the one million buildings in Singapore to fill up these 
depressions. Sand was used as a low-cost, simple intervention, which serves as a good example of the 
quick-fix solutions that the IADTF encourages its partners to use. Similar source reduction 
interventions included improving gully traps, plugging key holes in inspection covers for piped water, 
designing new sewer manhole covers with retractable handles, and eliminating roof gutters on bus stop 
platforms. 

Figure 2: Reductions in Potential Breeding Sites 

Water Ponding in lightning Conductor Pit Prevention - Filled with sand 

The IADTF also trains Town Council Officers as Estate Environmental Officers to audit the work of their 
Pest Control Officers. Regular meetings are held between the NEA and Town Councils to review the 
PCOs' finding and assess the dengue situation in their vicinity. As a result of this training, the number 
of breeding sites found per 100 inspections of the Town Council has decreased to six in 2006 and 2007, 
compared to an average of 19 in 2005. 
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Stopping Transmission of Chikungunya 

Singapore recently experienced an epidemic of chikungunya, from January 10 to February 21 of 2008. 
To deal with this outbreak, the IADTF coordinated a response with the following actors: 

• Ministry of Manpower • Singapore Contractors Association Ltd . 
• Ministry of Health • Environmental Health Institute 
• Urban Redevelopment Authority • Defence Science Organisation Lab 
• Land Transport Authority • Local business associations 
• PUB (sole supplier of drinking water in • General practitioners 

Singapore) 

The IADTF managed to activate all of these partners within one day, and by the second day people 
were on the ground working to solve the problem. By treating chikungunya cases like dengue cases, 
these partners were able to deal with local transmission very quickly. By the end of January, the 
entire outbreak area had been cleaned up the entire area, though the outbreak was not considered 
over until February to ensure that there was no further transmission. 

Strategy 2: Sharing Information, Reviewing Procedures , and Organizing Follow-Up Actions 

The IADTF also works with its partners to share information, review procedures for dengue control, and 
organize follow-up actions to epidemic response. One example of this is the IADTF's partnership with 
the Singapore Pest Management Association. This association works to build capacity and enhance 
professionalism through a National Skills Recognition Scheme. It also works to develop best practices 
in vector management and thermal fogging (which is only used in outbreak scenarios). 

Strategy 3: Tapping on Partners' Networks to Educate Specific Target Groups 

To maximize outreach, the IADTF also relies on partner networks to disseminate information and gain 
access to specific target groups. Major partners in this effort include the Ministry of Community, 
Development, Youth & Sport and the Ministry of Education. Through these groups, programmes can 
reach out to kindergarteners, educating them and hoping encouraging them to educate their family 
members as well (see Figure 3). 

Figure 3: Educational Outreach for Children Figure 4: Multilingual Outreach Materials 

(,16_ Litter And The Mozzies'!l~ 



- 117 -

Other partners, such as the Singapore Contractors Association Ltd., provide targeted materials for their 
members. This includes provide outreach materials in different languages, with the Contractors 
Association helping with the translation (see Figure 4). As a result of outreach activities with the 
Contractors Association, the percentage of construction sites found to be breeding mosquitoes has 
decreased from 30% to 10% since 1997. 

The People's Association is another key partner for dengue outreach activities in Singapore. The 
People's Association is in charge of bringing residents together to take ownership of their communities 
and contribute to community well-being. Through the People's Association, over 2300 dengue 
prevention activities were organized for residents in 2007 with the help of more than 6000 dengue 
volunteers (see Figure 5). 

Fisure 5: Example of People's Association Outreach Activities 

Benefits of the IADTF Approach 

There are several benefits to approaching dengue prevention and control using the IADTF's strategies. 
Organizing efforts between different stakeholders provides a more coordinated approach to dengue 
control, minimizing overlaps and wasted effort. This approach helps to use partners' strengths as a 
leverage to synergize activities between them. As Dr Appoo liked to tell partners, when it comes to 
interagency work, 1 +1 does not equal 2; it equals 11. The work that can be achieved through one 
organization is multiplied through partnership. Cooperation also provides a platform to resolve cross
agency issues and share best practices among stakeholder. Communication and coordination of dengue 
control efforts are also enhanced between the various agencies. Finally, the IADTF enables each 
agency to take ownership of its own regime to prevent mosquito breeding. 

Challenses 

As with any solution to any problem, the IADTF still experiences challenges in coordinating dengue 
response with its partners. Often, coordination and action involves changing the mindset of various 
partners. To mitigate this, the IADTF seeks to adjust existing policies and practices of agencies to 
include public health as part of their goals. Problems can also arise with resource sharing. To resolve 
this issue, the IADTF works to convince partners to allow dengue programme managers to fully utilize 
all available resources to improve synergy in control measures. The IADTF looks to identify the 
strengths of each agency, and find out how these strengths can be utilized and combined with other 
networks to maximize a dengue control strategy. 
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DISCUSSION 

Qu~stion: When you tear a roof gutter down, do you charge the homeowner? 

Answ~r: We have the homeowners take care of the gutter removal themselves. 

Qu~stion: I wanted to comment on your use of gully covers. New gully covers have recently been 
tested that are quite effective at reducing breeding sites. Concerning your use of sand as water 
control in lightening pits, be careful; when sand is wetted enough times, it becomes a water lock. 
Because this sand is only a few centimetres deep, you have to make sure there is no waterlogging. 

Answ~r: We are aware of this, even earth will pack like that. All lightening pits are checked once a 
year. During that maintenance, inspectors will loosen up the soil to make sure there is drainage. 

Qu~stion: How was Singapore able to manage the recent epidemic of chikungunya? 

Answ~r: The reason that we were able to do it so fast was because we already had the baseline done -
(where there were hot spots for transmission, etc.). What we didn't have was latest info of who was 
staying where (compounded by lots of tourists and foreign workers in the country). We found that we 
had to go to units with tourists and mobile workers to collect this data. I can share that information 
later. 

Qu~stion: I appreciate comprehensive presentation. One can see that private and public partnership 
is one of the best approaches to control; there are a lot of opportunities of these types of partnerships 
in the municipality areas where the local administration could playa role. Concerning budgeting for 
these activities, do you have any idea how much you have requested for these types of activities per 
year? 

Answ~r: When we started out with the public housing interventions, there was a budget crunch. We 
wanted town councils to step up. The government came in with funding to help out for two years, 
since then we have had to prioritize what we have wanted to do internally. Securing funding depends 
on selling the issue as a matter of housekeeping; if you do good dengue control, you will have to do less 
cleaning after an epidemic. In some cases, we will need more funds, and in other cases we can finance 
them internally. Once a stakeholder knows it's important, the money will be allocated where it needs 
to be allocated. 

Qu~stion: To what extent is Singapore's experience with the interagency approach different from the 
COMB I strategy? 

Answer: Singapore has focused on stakeholders working together. Communications is a different thing, 
as its purpose is basically to effect behaviour change. With the Interagency Task Force, we found that 
to effect behaviour change, we have to identify the behaviour change that we require to do it first. 
The NEA is running the National Dengue Response programme, which has a COMBI element in that it 
gathers inputs from people who are dealing with dengue on the ground. However, COMB I and the 
Inter-Agency Task Force are two different things. 

Comm~nt: Just a reminder to the group the global strategy for disease control is this intersectoral 
approach. It is crucial to find an intersectoral approach and solution to this problem. I want to give a 
strong reminder to use this strategy to address some of the problems we create in urban areas. 
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DENGUE CONTROL PROGRAMME OF THE VANUATU MINISTRY OF 
HEALTH 
Mr George Taleo 
Programme Manager, Malaria Er Other Vector-borne Diseases 
Public Health Directorate, Ministry of Health 

Mr Taleo began by extending his thanks to the meeting hosts and giving an overview of dengue 
susceptibility in Vanuatu. Vanuatu is located in the middle of a dengue hotspot between New 
Caledonia and Fiji. If there is a potential pandemic, it is likely that Vanuatu will also be affected 
Vanuatu depends on tourism as its major industry, and the number of tourists coming to the country is 
increasing (see Figure 1). The flow of tourists has major implications on the country's income, as well 
as its health. Unfortunately, Vanuatu does not currently deal with emerging diseases very seriously. 

Figure 1: Number of Tourists Visiting Vanuatu, 1990-2006 

Dengue Fever Situation in Vanuatu 

Vanuatu has a low endemicity of dengue fever. However, all four serotypes of dengue have been 
reported . Aedes aegypti is the major vector in the country, and there has been no evidence that Aedes 
albopictus nor two local Aedes species, Aedes hebrideus and Aedes aoboe, transmit the dengue virus. 
The interval between epidemics is significantly correlated to the circulation of the dengue virus in the 
region, with outbreaks typically occurring every 6-10 years. A higher number of deaths than usual were 
reported during the 1989 epidemic (see Figure 2) . 

Mr Taleo posited that the underlying question was whether too many resources were being allocated 
for malaria and lymphatic filariasis, while dengue was being ignored. He firmly stated that, when 
budget resources were sufficient after 2004, his department was able to deliver results and reduce the 
parasite incidence rate (see Figure 3). Similarly, when a programme and funding were in place for 
lymphatic filariasis, control measures were implemented and the programme was successful. Mr Taleo 
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emphasized that, given resources and a set programme, dengue control could be achieved . The 
Malaria Elimination Programme was to be launched the next day (May 7) in Vanuatu, and he 
acknowledged that some discussion of the costs of incorporating dengue control with malaria control 
was necessary. 

Figure 2: Dengue Epidemics in Vanuatu, 
1989-1992 
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Figure 3: Annual Parasite Incidence in 
Vanuatu, 2000-2007 

What Limitations Does Vanuatu Face in Reporting Dengue? 

Currently, the majority of reported 
dengue cases are suspected but not 
confirmed (see Figure 4). There is a 
large disparity in reporting due to 
limited diagnostic materials for 
practitioners. Health workers 
typically have limited information 
with which to diagnose dengue 
cases correctly. 

National Dengue Policy 

Figure 4: Reports of Suspected Dengue Cases, 2001-2007 
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Dengue fever is listed as a notifiable disease, and should be reported through the National Public 
Health Diseases Surveillance System as early as possible. The MOH, together with the assistance of the 
Pacific Regional Vector-Borne Disease Programme, developed an organogram in 1997 to outline 
surveillance and response (see Figure 5). Since a lot of dengue cases are initially suspected to be 
malaria, a negative malaria diagnosis is used as the starting point for dengue investigation. 
Entomological surveillance and active case surveillance unfortunately cannot be maintained in most 
cases, as it is too expensive. During an epidemic response, however, the dengue response plan 
outlined by the organogram is activated. 
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Figure 5: Organogram of Dengue Surveillance and Response 

Weaknesses and Strengths 

Key weaknesses of dengue control in Vanuatu include: 

• A Dengue Early Warning System that is not sustainable due to an absence of active 
surveillance 

• An over-diagnosis of dengue due to lack of training of health workers and unclear clinical 
definitions 

• Limited resources aimed to improve OF surveillance (most notably funding) 
• Poor community compliance to continue source reduction 
• Programme management that is heavily oriented towards malaria 
• Unsustainable laboratory diagnostic tests to support clinical diagnosis 
• Limitations in regional stock pile during emergency 

Key strengths of dengue control in Vanuatu are as follows: 

• Political commitment by the government to respond to dengue outbreak situations 
• A regional response alert through the Pacific Public Health System Network (PPHSN) 
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• Responsive actions by key stake holder are usually high during dengue alert or dengue 
outbreak situations, which facilitates the utilization and mobilization of resources in 
emergency situations 

• Integrated strategies to address dengue fever are integrated with other emerging diseases 
(CSED) 

Budget Implications 

The Malaria and Vector-Borne Disease unit recently conducted an analysis of their expenses (see Figure 
6). This analysis is a good proxy, as it is important to take into account how much is spent on 
vectorborne disease control in normal conditions. 

Figure 6: Internal Expenditure Analysis of Vectorborne Disease Control, 2007 

The Way Forward 

Successful dengue control will depend on intersectoral cooperation and commitment, political 
commitment, and financial sustainability. In contrast to the current situation, strategic planning must 
become integrated, funding resources must be integrated with other control efforts (such as malaria), 
and political commitment must be made a part of international obligations to prevent the spread of 
dengue. Hopefully, the puzzle pieces of Vanuatu's Emerging Diseases Strategic Plan , its National 
Dengue Strategic Plan, the Regional Dengue Strategic Plan, and the International Health Regulations 
(IHR) can all be integrated to solve the dengue problem . 
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DENGUE CONTROL PROGRAMMES IN VIET NAM 
Dr Vu Sinh Nam 
Deputy Director General of Viet Nam Administration of Preventive 
Medicine and Environment 
Deputy Head of National Dengue Control 

DF/DHF Epidemiological Information 

Viet Nam has a population, with a population of 86 million 
people. The country is divided into 64 provinces, 672 districts, 
and 11 ()()() communes across North, Center, Highland, and South 
regions. The climate is tropical and subtropical. 

Dengue fever and dengue haemorrhagic fever were first noted in 
1958. Dengue is one of the top 10 communicable diseases in Viet 
Nam . The highest mortality and morbidity rates from the disease 
have occurred during the last decade, from 1999-2007. There 
are approximately 70 million people living at risk of dengue in 
Viet Nam. 

The annual average number of cases is 75 700, with an average 
of 170 deaths. Severe outbreaks have occurred i n 1983, 1987, 
1991, and 1998 (see Figure 2). Over 80% of cases and deaths 
involve children less than 15 years of age. 

Figure 2: DF/DHF Cases and Deaths in Viet Nam, 1980-2008 
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DF/DHF Case Distribution by Region 

The south has always been the most affected by dengue cases, but the proportion of cases recorded in 
the South Region has been increasing (see Figure 3) . Highlands and lowlands are both susceptible. 
Figure 3: DF/DHF Case Distribution by Region 
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The number of cases follows a seasonal pattern, with cases peaking in the rainy season from July -
August (see Figure 4) . Though the highest burden of dengue fever and DHF on average affects children 
under 15 years, the age distribution of cases varies between different regions. In the North and 
Highlands, a higher proportion of patients over 15 years of age are affected by dengue (see Figure 5). 

Figure 4: Number of Cases of DF/DHF by Month, 2004-April 2008 
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Figure 5: Age Distribution of Cases by Region 
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Though dengue morbidity has been increasing in recent years, the case-fatality rate has been gradually 
decreasing (see Figure 6). This is primarily due to good case management. The number of Grade III 
and IV cases of dengue has also been decreasing gradually in recent years , from a high of 19.5% in 2004 
to 13.3% thus far in 2008. All serotypes of dengue are prevalent throughout Viet Nam, though the 
majority of cases have been DEN -1 and DEN-2 in recent years (see Figure 7). 

Figure 6: DF/DHF Morbidity and Case-Fatality 
Rate, 1996-2007 
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Figure 7: Prevalence of Dengue Serotypes, 
1991-2008 
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The predominant vector of dengue is Aedes aesypti (94%), though Aedes albopictus also transmits the 
dengue virus in Viet Nam. On average , vector indices are low in the north and high in the south (see 
Figure 8). Several studies on Ae. aesypti habitat have shown that large jars for drinking water harbour 
the highest proportion of mosquito larvae (between 74% and 79% in two studies that Dr Sinh Nam 
presented - see Figure 9). Other breeding sites included discards, small jars, aquariums, flower vases , 
barrels, ant traps, and drums. 
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Figure 9: Example of Large Water Jar 
Breeding Sites 

National Programme for Dengue Surveillance and Control 

The objectives of the National Programme for Dengue Surveillance and Control are to reduce dengue 
mortality and morbidity, establish early detection and control of outbreak, and "socialize" dengue 
control . 

General targets for the period of 2006-2010 include: 

• A 10% reduction of the morbidity rate, as compared with the average rate from 1996-2005 
(from 95 to 85.5 cases per 100 000 population) 

• A 10% reduction of the CFR, as compared with the average rate from 1996-2005 (from 0.19% to 
0.17%) 

• Maintaining the CFR of DHF cases that are graded III and IV in severity under 0.1 % 
• Confirming 12% of suspected cases by ELISA and 5% by virus isolation 
• Establishing vector surveillance in 100% of pilot districts and in 50% of remaining districts 

General strategies for reaching these targets include socialization, active prevention, and increasing 
investment. Long-term strategies will be increasingly focused on health education, community·based 
vector control, and environmental improvement. For the short term , strategies are concentrating on 
the use of pilot models (such as using fish for vector control), improving collaborations and networks, 
and upscaling emergency response. 

Key Components of the Dengue Control Programme 

The key components of the Dengue Control Programme include case surveillance and reporting, case 
management, serological and virus surveillance, and vector surveillance and control. 

• Improving case surveillance and reporting will focus on facilitating early detection and reporting 
suspected cases at the community level. This will involve: 

Improving surveillance networks at all levels (see Figure 10) 
Strengthening health workers 
Providing facilities & equipment 
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Figu re 10: Surveillance System for OF I OHF 
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• Increasing case detection aims to reduce the mortality rate by improving the effectiveness of 
dengue treatment. This will be accomplished through: 

Strengthening health workers working at hospitals 
Improving guidelines for dengue treatment 
Providing facilities and equipments 
Combining traditional and modern therapies 

• Upscaling serological and virus surveillance will be necessary to facilitate early detection of 
dengue cases and dengue virus circulation . Targets to improve surveillance include: 

Confirming 12% of suspected cases by ELISA and 
5% by virus isolation 
Strengthening the laboratory diagnostic capacity at central and provincial levels 

• Improving vector surveillance and control will aim to reduce overall dengue morbidity by 
reducing the vector population. This will be carried out by: 

Conducting routine surveillance in 100% of pilot districts and in 50% of the 
remaining districts 
Instituting a community-based vector·contro l programme 
Monitoring insecticide resistance 
Using ULV spraying for emergency response 
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Dengue Research 

Current dengue research projects in Viet Nam include: 

Category Project Progress 

Monitoring on dengue infection in children in Submitted to MOH for approval 
Epidemiology Long Xuyen, An Giang (200S - 2(09), Sano!i 

Pasteur 
Monitoring on dengue infection in children in My Submitted to MOH for approval 
Tho, Tien Giang 
(2007 - 2009), Pediatric Vaccine Institute (USA) 
Observation on dengue transmission within Completed sample collection 
families in Vinh Thuan, Kien Giang (2006 - and data analysis 
2007), Sanofi Pasteur Research on DHF related 
gene in humans (2002 - 2007), Japan 

Cost of OF IDHF Cost of OF IDHF Treatment (2006 - 2007), Completed 
Treatment Sanofi Pasteur 

Evaluation on immune respond & safety of tetra Submitted to MOH for approval 
Field Trial For Dengue vaccine on healthy people (2 - 45 year 

Vaccine old) in Long Xuyen, An Giang (2008 -2013), 
Sanofi Pasteur 
Reduction of dengue risk in rural water supplied Ongoing 
communes in three provinces of Mekong delta 

Vector Control area (2006 - 2100), AUSAID, Australia 
Reduction Aedes aegypti age structure to Ongoing 
eliminate dengue transmission, Gates 
Foundation, 2005-2010 
Reduction Aedes aegypti age structure to Submitted to MOH for approval 
eliminate dengue transmission , Gates 
Foundation, 2005-2010 
A target intervention using Mesocyclops to Completed 
control dengue vector in large water 
storage containers in Viet Nam (2005-2007), 
WHO 
Innovative dengue vector-control (IDVe) Submitted to WHO for approval 
Network Based on Novel Vector Control Tools 
and Eco-Bio-Social Strategies (2008 - 2010), 
WHO 
Research on insecticide resistance of Aedes Ongoing 
aegypti in Viet Nam (2007 - 2010), 
Liverpool University 
Community Based Biological Dengue Control Ongoing 
Project (2007 - 2009), Pasteur Paris 
Dengue vector control in six provinces in Ongoing 
southern Viet Nam (2006 - 2009), ADB 
Improving the capacity of DF/DHF treatment Ongoing 
and control in southern Viet Nam 
(2007 - 2008), WHO 
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Success in Denllue Vector Control: Usinll Mesocyclops as a Biolollical Alent 

One study that focused on using Mesocyclops as a biological means of dengue control had achieved a 
high degree of success. Supported by the WHO, the research was conducted in three phases from 
1998-2007 (see Figure 11). 

Fillure 11: Research Sites and Year of Project Implementation, Mesocyclops Project 

Research sites 

~ ... -

1993: 400 households 
My Van, Hung Yen 

1995: 1,600 households 
Thuong Tin, Ha Tay 

PI 151.' U' 998 - 20<KJ) : 11 ,000 househo lds. 3 No rthe rn 
p r VIOCes (Nam Dinh, Hung Yen. Hai Phong) 49,&47 ~Ie 

Ph.lSe 1112000-2003): Quang Nam, Quang Ngai. 
Khanh Ho..I pro\lin~. 7809 households, 37,032 

people 

1999 - 2000: 500 ho use holds 
Tan H,e p . Kien Ciang 

2006-2007: Ham Phu commune,Sinh 
Timan province 

lase 11It2004-2007): 2 communes In Long An and Hilu 
C iti ng provinces; 7000 households; 'l.~, 350 people 

-20"10: 20 communes in Vinh L ntl- Don \1>', l6qg 
A n prov ln(,(,s .A 

The project focused on incorporating both vertical and horizontal approaches. Support was provided 
by the MOH and the provincial and district level authorities, but key efforts were made to understand 
and incorporate local authorities, health workers, and schools in each community. As mosquito 
quantity differed based on the community and the different types of containers, control efforts were 
adapted to suit local needs. Project implementers prioritized control according to key container 
productivity, using a quantitative sampling methodology. During the implementation of the project, 
the project coordinators also trained people in the community to sustain mosquito control efforts. 

A simple formula was used for introducing Mesocyclops into containers: 

• Collect Meso. in the field 
• Determine the local Meso . species 
• Mass produce the local species 
• Package the Meso. 
• Inoculate the Meso to key 

containers 

• Introduce Meso into all containers 
(1 month after initial introduction ) 

• Check the status of and add Meso. 
monthly 
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Vector-controL activities were aLso impLemented at the community Level. 

With coLLaborators, this included: 
• MonthLy inspections 
• HeaLth education 
• MesocycLops distribution 
• CLean-up campaigns 
• Facilitating detection of suspected 

cases 

Within schooLs, activities included: 
• Lessons on dengue controL 
• Competitions 
• MesocycLops distribution 
• CLean-up campaigns 
• Dengue dramas (see Figure 12) 

Through the monthLy inspections, it was ensured that no house, container, or breeding site was missed 
during the intervention. 
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Fisure 13: Monthly Inspections 

~L'9I 

Sustainability of the Mesocyclops Programme 

After three years of the intervention in North Viet Nam, the programme reduced the density of 
mosquitoes by nearly 100% (see Figure 14), with significant maintenance of these reductions in the 
years succeeding the project. The southern provinces achieved an 86% reduction in the mosquito 
density index and a 98% reduction in the density index fo r larvae. Project coordinators are still 
working in the southern provinces to continue to reduce vector indices. 

Figure 14: Sustainability of the Community Programme in Six Northern Project Communes, 1998-
2005 
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Strengths and Weaknesses 

Strengths of the dengue control programme in Viet Nam include: 

• High political commitment 
• An established dengue surveillance and control network, from the central to the commune 

level 
• An appropriate national control programme that is shifting from passive to active prevention 
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• Good cooperation with international organizations (WHO, AUSTRALIA, JAPAN, FRANCE, 
NETHERLANDS, QIMR, MCNV, ADS) 

• Easy-to-access households and a willingness of the community to take part in dengue control 

Weaknesses of the programme include: 

• Uncontrolled urbanization 
• A high density of vector population 
• Lack of human resources (especially experienced and active medical entomologists and 

collaborators at the community level 
• A need to scale-up successful community-based dengue control programmes 
• Difficulty in instilling behaviour change and involving Aedes aegypti larval control actively at 

household level 
• A lack of budget (the current budget is only 10% the need) 

DISCUSSION 

Comment: I wanted to comment on the question that Vanuatu and the Solomon Islands raised of where 
dengue control fits in with the upcoming big investments in malaria (in the order of 90 million dollars 
for these two countries in the next several years. People in these countries are wondering if it's a 
good idea economically and ethically to put so many resources in malaria control, given that there are 
other problems. People at the WHO Headquarters in Geneva think that malaria control will be a 
strengthening approach for the health systems involved, and hopefully soon we can start to explore if it 
is. Expanding clinical training, such as teaching health workers how to diagnose other febrile diseases, 
should be a logical part of these malaria programmes. In the Solomon Islands , they already have a 
system of working medical training for malaria into normal nursing and medical training in the 
provinces; I don't see why dengue can't be included in similar programmes as well. 

Comment: There has been a lot of discussion on all levels of where dengue control can be fit into 
national health agendas . Not only are there good opportunities for dengue to be included in vector 
control, but there are additional ways that dengue can be targeted through the Global Fund. Thinking 
of 

Question: I have a question for all the presenters regarding public communication. Whether you have 
used a COMSI programme or not, can I get a quick response on how many of you are happy with the 
community and behavioural response that you are getting? If I could see a show of hands, I'd like to 
have a personal talk with you to see what's working for your programmes. 

Comment: Do you mean that we should take into account limited resources? Are you asking if we are 
happy with the results we have given the money that is available? 

Comment: Yes, how many people are satisfied with educational programmes in relation to what 
resources are available? [No hands are raised] 

Answer: In Sri Lanka, we haven't had outbreaks for last three years, but we haven't evaluated our 
behaviour change programme yet. 

Comment: Three countries soon to be showered by funds will be the Solomon Islands, Vanuatu, and 
Papua New Guinea. Money shouldn't be an issue because money will be available for malaria. I want 
to applaud the suggestion to look at these countries with a multidimensional approach. Vanuatu made 
a very nice sketch on how dengue and other programmes could be integrated, and this is something we 
should be looking at. 
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I also wanted to comment that Sri Lanka pooled data from five years to show seasonal patterns . If 
we' re now looking link dengue with climate change, we need to look at variations each year to offer 
proof. Vanuatu's comment about the impact of the tourist sector was also very important; this sector 
must be involved in control. In seeing Viet Nam 's presentation today and the Lao People's Democratic 
Republic 's yesterday, it makes me wonder: have we talked to the World Bank and Asian Development 
Bank to discuss bringing potable water to the communities? There is a strong argument that people 
have to keep large jars to keep water for safe water distribution . Focusing only on treating the water 
jars points to the verticality of the health sector; an intersectoral approach should be considered in the 
working groups. 

Commf!nt: I understand that the malaria programme in Vanuatu and the Solomon Islands is an 
eradication programme. I'm not an entomologist, but can we look at eradicating dengue vectors as 
well? 

Answf!r: There has not been a lot of discussion in this meeting about adulticide. Even with 
Singapore 's comprehensive programme, the country is still experiencing thousands of cases. In any 
control effort, adulticide has to be part of the equation. We need more data on what people are doing 
to control adult mosquitoes. In addition , some places have A€'. albopictus and some have A€'. a€'sypti, 
and the control strategies needed for each vector would be very different. 
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DENGUE/DHF: THE EXPERIENCE IN BANGLADESH 
Dr A.K .M. Muazzem Hossain 
Programme Manager for Dengue 
Directorate General of Health Services 

History of Dengue in Bangladesh 

The first outbreak of dengue in Bangladesh was reported in 1964. Throughout the 19705 and 19805, 
sporadic samples were taken and small numbers of positive cases were recorded. Until 1986, major 
cities in Bangladesh were free of DHF. In 1999, a few deaths due to DHF began to be reported , and a 
major outbreak of dengue/DHF developed in the year 2000. Since 2000, the number of cases and 
epidemics has greatly increased throughout Bangladesh. 

The first serological survey of dengue cases was conducted at the Chittagong Medical College Hospital 
from 1996-1997. The survey found that dengue was the cause of 13.7% of fever cases. All subtypes 
except for DEN-l were recorded, and it was recognized that there was a potential for an outbreak 
among the population. 

2000 Epidemic 

In 2000, an epidemic did break out. The index case was reported on the first week of July in Dhaka. A 
Dengue Committee was formed on July 18, and an entomological survey was initiated in mid-July. In 
late July, doctors began to be trained on dengue clinical management, following a clinical workshop 
that finalized guidelines for case management. Epidemiological surveillance, epidemiological 
surveillance, and case management were continued throughout the epidemic. 

During the outbreak, 4864 patients were hospitalized throughout the country for dengue fever. The 
epidemic resulted in 82 deaths (a 1.7% case-fatality rate - see Figure 1) . Adults were affected more 
than children , and secondary infection were not uncommon (about 75% based on an IgM/igG ratio). 
DEN-3 was the predominant serotype, and there was a 26% seroprevalence rate in sera sampled from 
253 patients who had been ill with fever from 1997-1998. A more affluent population appeared to be 
disproportionately affected, though this may have reflected a reporting bias. 

Figure 1: o..ngue in Bangladesh, Weekly Epi Curve July-November 2000 
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Vector Surveillance 

Vector surveillance was carried out in 9400 households, covering all 90 wards of Dhaka city. Aedes 
larvae were identified in 1300 households (14%) and 41 000 containers (5.5%). The Breteau index was 
an average of 22 (see Figure 2). Aedes aegypti were 80-fold more prevalent than Aedes a/bopictus in 
Dhaka. 

Figure 3: Breteau Index of Vector Density in Dhaka, August-October 2000 
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Interventions 

Control of the epidemic was focused on clinical management, vector control, and community education. 
Clinical management was achieved by building diagnostiC capacity, as well as optimizing therapy 
through training courses and national guidelines. Vector control included spot checking for vector 
density, and cooperating with city corporations for larvacide and fogging campaigns. Community 
education was cantered on raising public awareness and conducting campaigns to reduce breeding 
sources. 

Knowledge Gaps 

Despite a comprehensive attempt to control the epidemic, the response to the outbreak highlighted 
some gaps in knowledge. Little was known about the incidence or spectrum of the disease by health 
professionals. The general public was not aware of risk factors for dengue, and there was a lack of 
effective approaches to enhance public awareness of dengue and its prevention. There was also a lack 
of knowledge regarding optimallarvacidal and insecticidal strategies, as well as optimal therapy. 

Ongoing Scientific Investigations 

Ongoing scientific studies in Bangladesh include: 

• Hospital-based sentinel surveillance 
• Community-based studies in urban slums that monitor 

Incidence 
Risk factors 
Behaviour modification 
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• Vector surveillance 
• Clinical description of dengue 
• Molecular epidemiology 

Bangladesh may also be a particularly optimal site for vaccine evaluation, as it has immunologically 
naiVe patients , substantial transmission of the virus, local interest in prevention, and capacity for 
vaccine evaluation with the ICDDRB _ 

Summary of the Toll of Dengue 

Cases in Bangladesh decreased in the years following the 2000 epidemic (see Figure 4). There is a low 
case-fatality rate, but the proportion of DHF cases has been increasing. Outbreaks of cases have 
generally been due to one viral serotype following the 2000 epidemic. 

Figure 4: Summary of Dengue Cases , 2000-2003 

DHF 1166 (21 .0%) 443 (16.9%) 475 (7.1%) 144 (29.7%) 

High- Dhaka Dhaka DhakalKhulna Dhaka 

Incidence Khulna 

towns Chittagong 

Virus 0, 0, & 0, 0, 0, 

National Guidelines 

National Guidelines for the clinical management of dengue cases were adopted in 2000 by customizing 
the South-East Asia Regional Office Guidelines. The guidelines were developed through consensus, and 
were the first formal National Guidelines that were developed for any communicable disease in 
Bangladesh. The Guidelines were created using a uniform approach, are simple and user-friendly, and 
can be utilized even if there are limited resources . The Guidelines provide case definitions, a 
structured management outline, a communication guide, and instructions for disease reporting. The 
National Guidelines are still in operation , with wide acceptance and success. 

Evaluation of the Case Definition 

The relevance of the case definition was studied by analyzing case-by-case clinical diagnoses 
performed by doctors who had been trained with the National Guidelines. Both the sensitivity and the 
specificity of clinical elements were evaluated. It was found that the Guidelines were more efficient 
at refuting diagnoses than confirming them, and that the sensitivity and specificity were higher than 
the ROTs that are currently being used. 
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Surveillance 

There is no entry for dengue on routine surveillance forms. As a result , the instructions and forms for 
reporting outbreaks were included in the National Guidelines. Medical practitioners, private health 
care facilities (both corporations and NGOs), and public health care facilities at all levels are 
responsible for submitting dengue reports. 

Problems with reporting dengue cases include a lack of universal access to the Guidelines, a lack of 
compulsory reporting, a lack of awareness of the disease, and meagre communication portals to pass 
on collected information. 

Lessons Learned from the 2000 Epidemic 

After the 2000 epidemic, it was realized that more training and orientation were needed to increase 
the efficiency of diagnoses based on the National Guidelines. The reporting, surveillance, and early 
warning systems all needed to be strengthened. The need for continued operational activities was 
recognized, as well as the need to establish collaboration to regularly update the National Guidelines. 

Current Epidemiology and Trends 

The number of reported dengue cases was low as of August 2007, though cases have been fluctuating 
since the 2000 epidemic. The case-fatality rate has decreased sharply since 2003, a statistic that Dr 
Hossain found surprising. 

Figure 5: DenguelDHF Reported Cases and Deaths in Bangladesh, 2000- August 2007 

Year Cases 
2000 5551 
2001 2430 
2002 6132 
2003 486 
2004 3913 
2005 1048 
2006 2198 
2007 117 

Figure 6: Dengue/DHF Reported Cases and 
Deaths, 2000-August 2007 
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Figure 7: DenguelDHF Reported Death and 
CFR, 2000-August 2007 
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Conclusion 

The National Control Programme depends on the cooperation of the following actors: 

• The Ministry of Health • Hospitals 

• The Director General of Health • Private practitioners 
Services • Other health care workers 

• The Programme Manager • Social workers, scouts, NGOs, 
• The Civil Surgeon religious leaders 

• UHFPO • The media 

DISCUSSION 

Comm"nt: Bangladesh 's presentation reminds me of the important need to get significant 
epidemiological data from private laboratories, as they often have a lot more significant data that is 
outside of what the government can access. As the private medical sector grows, the benefit of 
incorporating the private sector into national disease reporting cannot be understated. 
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DENGUE HAEMORRHAGIC FEVER IN INDONESIA 
Dr Juzi Delianna 
Staff, Sub-Directorate of Arbovirosis 
Directorate of Vector- Borne Disease Cantrol, Directorate-General of DC 
Et EH, Ministry af Health 

The first cases of dengue were reported in two provinces in Indonesia in 1968. During this outbreak, a 
total number of 58 cases and 24 deaths were recorded. Since then , the number of cases has been 
increasing (see Figure 1). In 2007, 156000 cases were reported , or an average of 71.4 cases per 1000 
population. In contrast to the two provinces affected in 1968, all 33 provinces are now affected 
nationwide; 357 out of 400 districts were affected in 2007 (see Figures 2, 3, and 4). Seven provinces in 
Java-Bali are responsible for over 77% of the dengue incidence rate in Indonesia (see Figure 3) . 

Figure 1: Incidence Rate (IR) and CFR of 
DF/DHF by Year in Indonesia, 1968-2007 
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Figure 3: Yeilrly Average DF IDHF Cases by 
Island in Indonesia, 2005-2007 
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Figure 2: No. of DF/DHF Infected Areils in 
Indonesia, 2007 
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Figure 4 : Milp of DF IDHF Incidence by 
Province in Indonesia, 2007 

IA=incidence rate (per 100.000 population) 

The case-fatality rate has been decreased to less than 2% since 2000 (see Figure 5). The age 
distribution of cases has shifted since the early 1990s; the majority of cases in 2001 were patients over 
15 years of age (see Figure 6). 
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Figure 5: Yearly Average CFR of OF/OHF by Figure 6: No. of OF IOHF Cases by Ale Group 
5-Year Periods, 1948-2007 in Indonesia, 1993-2001 
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The dominant serotype is DEN-2, though all serotypes of dengue are endemic in Indonesia (see Figure 7). 

Filure 7: Virus Distribution i n Indonesia, 1975-2007 

Locations DEN-1 DEN-2 

Jakarta x x 
Yogyakarta x x 
Surabaya x x 
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x 
x 
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Dengue cases are correlated with the rainy season in Indonesia . The number of cases t end to increase 
in January, February, and March (see Figure 8). Interest ingly, in 2008, the cases have tended to 
decrease during these months (see Figure 9). 

Figure 8: The Number of DF/DHF Cases by 
Month in Indonesia, 2005-2007 
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Figure 9: Number of DF/DHF Cases by Month 
in Indonesia, 2007 and 2008 (as of March 31 ) 
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Dengue Control Policy and Programme 

The norms of dengue control efforts in Indonesia are to show concern for the people, to conduct fast 
and appropriate response to outbreaks, and to incorporate good teamwork when conducting dengue 
control efforts while maintaining a high level of integrity, transparency and accountability. The overall 
mission is to make people healthy, and the vision is to create communities that can sustain health 
themselves. 

The policy and programme involves the following components: 
• Integrated vector control through community participation 
• Standard case management 
• Effective disease and vector surveillance 
• Outbreak preparedness and response 
• Partnership 
• Capacity building, training and surveys/research 

To reduce the CFR to less than 1% and to keep the incidence rate below 20 per 100 000 population , the 
integrated control programme was created in Indonesia (see Figure 10). Using this surveillance system, 
it can be determined when cases begin and when additional control measures are needed to stop the 
spread of an epidemic. 

Figure 10: Integrated Prevention and Control 
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Problems with DHF in Indonesia 

Several factors have made control of DHF difficult in Indonesia: 
• There is no specific drug or vaccine to treat dengue 
• There is a lack of community and intersectoral participation in dengue control efforts 

- Many provinces still have a high house index (see Figure 11 ) 
• Case fatality is still high in several districts in Indonesia 

- 16 districts had an average CFR ~ 4% between 2005-2007) 
• There is inadequate surveillance, resulting from 

- Most physicians loosely applying the standard case definitions 
- Inadequate training of paediatricians and physicians 
- A lack of diagnostic laboratory support 
- Mixed reporting of DF IDHF, DSS and non-specific viral infection 

• Many risk factors remain uncontrolled 
• There is an inadequate budget for dengue control 

Figure 11 : House Index by Province , 2004 
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A major plan to address these issues with dengue control is planned for 2008. The plan includes: 

• 

• 
• 

• 

Conducting training on control programmes for the programme managers from districts with 
high incidence rates 
COMBI training for the programmers from districts with high incidence rates 
Training on clinical diagnosis and management for paediatricians and internists from districts in 
Indonesia with high case -fatality rates 
Distributing RDT (NS-1) to local health centres and hospitals as a front-line diagnostic test for 
DF IDHF surveillance, while the HI test and PCR will be maintained for back-up and 
supplemental testing 

DISCUSSION 

Comment: I think there are two important concepts to note here. As shown in the last presentation , 
the number of adult cases of dengue should be a concern, even though traditionally we regard dengue 
as a paediatric disease. We have seen a large number of adult cases In Viet Nam , Myanmar and 
Indonesia. I think there are two things that should be considered in light of that. One is that, if we 
are doing clinical surveillance, we need move surveillance into the adult hospitals because there is 
going to be a lot of dengue there . I am not a clinician, but I would guess that the schedule for 
managing shock in adults must be very different than the paediatric style. The second point is that 
Indonesia is planning to distribute the NS-1 assay throughout the country ... is that right? 

Answer: Yes. 

Comment: According to published data that I have seen on NS-1, this by itself is not a useful 
diagnostic tool. To get the power out of it, you need to combine it to the IgM assay; maybe this is 
something that needs to be discussed this week. That is certainly not an assay that shou ld be used by 
itself. 

Comment: I am not a physician, but I work closely wi th them . In Malaysia we are seei ng a large 
number of adult dengue cases, and 90% of the mortality from dengue cases are occurring in adult 
patients. We work closely with these patients, and doing quite well on a sharp learning curve. You are 
right that management for adults is more complex, as adult cases are harder to diagnoses and manage 
because of diabetes and other complicating factors. 

Comment: I wanted to comment on the use of mono-molecular treatments to kill Aedes larvae. These 
are not very effective, as Aedes can resist total submersion in water. The use of certain mono
molecular chemicals is quite effective for some vectors, but not Aedes mosquitoes. 

Comment: I wanted to include a comment about the Cook Islands. The Cook Islands have a really good 
health promotion, prevention, and surveillance programme. They also have an amazing programme for 
emergency response. The outbreak I looked at was immediately seen as a problem, and a committee 
set up to manage "Operation Namu" (or biting insect) was chaired by a Cabinet Minister and involved 
the Department of Agriculture, the Ministry of Health, the police force, and practically everyone in the 
Cook Islands. Over one million dollars of their own money was spent in treatment and prevention. 
They have a very aggressive case finding and treatment management programme, and no one has died 
from dengue since the 1990s. I think it's a programme we should all take a good look at. 

Comment: What I've noticed in the Pacific Islands is that one serotype will become entrenched in one 
area and then affects other areas and countries. Our approach with dengue in Cannes, with 400 000 
people at risk, is to do whatever it takes to eradicate the virus. It 's a bit of a mindset to just keep at 
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the problem until its gone_ Maybe this same technique should be used in these smaller areas to avoid 
endemicity. 

Comment: Regarding the comment about the NS-1 tests, I don't think that the issue is whether the NS-
1 test should used, but that it should be used at an appropriate time. In an extensive evaluation that 
was recently conducted in Singapore, we recorded about 80% sensitivity with NS-1 compared to our PCR. 
According to the data I have here, from days one to three the sensitivity was about 80%, from days 
three to four the sensitivity was 75%. On its own, this test is not bad. This is significant when 
compared to the sensitivity of the IgM assay, which has a lot of false positives. On its own, IgM is not 
very good, but NS-1 can be used very effectively in combination with IgM. 

Question: Can the research people come together and come up with an algorithm of tools that we can 
use? How can we come up with something that we can really use? Within the year, we should have 
something that we can rely on. 

Answer: This has already been done. A nice analysis is being published in Bangkok on dengue rapid 
tests. However, I think this meeting ought to develop an algorithm before we go home. 
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DENGUE SITUATION IN MYANMAR 
Dr Khin Man Mon 
Assistant Director of the Vector-Borne Disease Control Programme 
Department of Health 

Dr Man Man began by extending his apologies that Director of Disease Control, Dr Saw Lwin, could not 
attend the meeting. Dr Lwin was needed in Myanmar to help deal with the aftermath of Cyclone Nargis. 

EpidemiolollY of DF and DHF in Myanmar 

During the past decade, there has been a rapid increase in DHF morbidity in Myanmar. The number of 
cases since the year 2001 is almost double the number of cases recorded the 199Ds (see Figure 1). The 
number of cases of DHF has fluctuated from year to year since 2000, but the number of deaths has 
been increasing after a low in 2003 (see Figure 2). 

Figure 1: Trend of DHF in Myanmar, 1971-
2007 

Figure 2: DHF Cases and Deaths in Myanmar, 
2000-2007 
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Myanmar typically experiences dengue outbreaks every t wo to three years. The number of DHF cases 
tends to increase during the rainy season, between the months of July and August (see Figure 3). Most 
dengue patients in Myanmar are children less than 15 years of age (see Figure 4), with children 
between 5 to 9 years old the most affected. 

Fillure 3: Monthly Distribution of Average 
Number of DHF Cases, 2000-2007 
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Distribution of Dengue in Myanmar 

The majority of dengue cases are concentrated in the southern part of the country (see Figure 5). The 
hilly states to the north (shown in white in Figure 5) are free of dengue, but the rest of country is 
affected. The majority of cases are from Yangon, in Mon state. DHF has been increasing throughout 
the country following an outbreak in Yangon in 1970 and its subsequent spread to other states and 
divisions in 1975. Approximately 500 000 cases are reported annually, and cases and deaths due to 
DHF have been recorded in all states except Chin (see Figure 6). 

Figure 5: Yearly Distribution of DHF Cases Figure 6: Changing DHF Situation Over the 
Past Three Decades 

(DHF casesllOO,OOO <15 population) 
(1970-79) (1980-89) (1990-99) (20041-07) 

Figure 7: DHF Morbidity and Mortality by State/Division and Urban/Rural Setting, 2007 

States / Urabn Rural Tolal 
Sr. 

Divisions j Cases Dealhs Cases Dealhs Cases Dealhs 

Kachin 9 0 7 16 1 

2 Kayah 0 0 0 0 0 0 , 
3 Kayin 381 104 I 

I 
0 485 1 

4 Chin 0 0 0 0 0 0 

5 Sagaing 212 0 378 6 590 6 

6 Rakhine 7 
I 

215 96 4 [ 311 11 , 
7 Yangon 3941 50 845 4 4786 54 

8 Shan (5) 68 0 20 2 88 2 

9 ' Shan (E) 25 0 21 0 46 0 
I ,--

10 I Shan (N) 189 4 19 0 208 ' 4 

11 Bago (E) 496 1 392 2 888 3 , 
12 I Bago (W) 92 1 201 0 293 i 1 

13 Mon 1060 9 1221 I 19 2281 i 28 

14 Magway 474 6 554 3 1028 9 

15 Mandalay 742 2 181 3 923 5 

16 Tanintharyi 695 178 873 2 

17 Ayeyarwaddy 1004 28 1465 16 2469 44 

Total 9603 110 5682 61 15285 , 171 
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DHF Control Programme 

The objective of the DHF Control Programme is to reduce the DHF mortality and morbidity in Myanmar. 
The strategies to achieve this objective are: 

• To establish effective disease and vector surveillance systems based on reliable laboratories 
and a Health I nformation System 

• To undertake disease prevention through selective, stratified and integrated vector control 
within communities 

• To establish emergency preparedness capacity to prevent and control outbreaks with 
appropriate contingency plans 

• To ensure prompt case management of DF IDHF, including early recognition of signs and 
symptoms to prevent mortality 

• To increase awareness of the community regarding DF IDHF prevention, control, and 
management through IEC 

• To improve management and technical support systems, as well as strengthen the health 
facilities for health sector development 

Epidemic Response 

The objectives of epidemic response in Myanmar are: to reduce the severity of dengue infection, as 
well as reduce complications and death due to the dengue virus infection; to interrupt transmission; 
and to stop the spread of dengue epidemics. In areas with high cases and number of deaths, mosquito 
adulticidal activity is carried out in outbreak situations. Insecticide fogging with Malathion is carried 
out by Vector-Borne Disease Control Teams (VBDC) in collaboration with BHS in order to reduce the 
infective vector density rapidly. In between outbreaks , community-based larval control is advocated 
through Information, Education, and Communication (lEe) materials. These community-based 
interventions are complete, synchronized, and carried out on a regular weekly basis. Larval control is 
organized by different levels of health committees, by the community, and by local NGOs. The efforts 
are supervised by local authorities and NGOs, with technical support provided by VBDC and BHS. 

Dengue control is also carried out in schools. When needed, insecticide fogging is carried out by VBDC 
teams, and intensified larval control is conducted with the participation of teachers and school 
children. Insecticide-treated nets and other vector-inhibiting materials (such as treated curtains) are 
also used to reduce mosquitoes in the classroom. lEe materials are also distributed to students. 

Within the community at large, the control programme works to build up the capacity of health staff in 
both the public and private sectors. The programme also provides S & E, including diagnostic facilities 
at the township level. Human resource mobilization, as well as IEC and advocacy, are also priorities 
for community-based control efforts. 

In addition to these activities, other specific initiatives to increase dengue control include: 

• VBDC staff conducting hospital-based disease surveillance 
• Increasing epidemic preparedness and response 
• Training Medical Officers and BHS staff 
• Maintaining effective disease and vector surveillance 
• Training Medical Officers and BHS on epidemic preparedness 
• Training Medical Officers on case management of DHF 
• Holding advocacy meetings and community awareness sessions on DHF prevention and control 
• Encouraging intra-sectoral and intersectoral cooperation 
• Providing supervision and monitoring of control efforts 
• Conducting operational research (KAP Study) 
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Strenlths and Weaknesses 

Strengths of dengue control in Myanmar include the National Control Programme under VBDC, an 
operational communicable disease programme, and political commitment to dengue control. There is 
a strong surveillance system in hospitals, and the programme is trying to incorporate information from 
community-based systems during epidemics. 

The programme is limited in terms of resources. Though there is strong collaboration with different 
ministries and NGOs, community participation in dengue control is very low, and engaging communities 
is very time consuming. Better tools for community-based control are needed, especially housewife
friendly tools that can prevent dengue cases and mortality in the home. 
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DENGUE IN SRI LANKA 
Dr Lakshmi De Silva 
Dengue Control Coordinotor 
Dengue Control Unit 

Sri Lanka is an island with a total land area of 65 610 square kilometres. The country has a tropical 
monsoon climate, with a north-east monsoon occurring annually from October-November and a south
west monsoon occurring annually from May-June. The population is 19238575, 25% of which live in 
the Western Province. There are nine provinces and 25 districts, and the capital city is Colombo. 

Denllue Situation in Sri Lanka 

The first dengue cases were reported in 1965 in the western province, with the first epidemic following 
in 1967 (29 cases and eight deaths ). Between 1970 and 1980, there was a decrease in the number of 
cases. There was a resurgence of cases in 1990, and cases continued to increase throughout the 
decade (by 1999, 14 deaths and 1,999 cases were recorded). In 2000, the incidence rate rose 
dramatically to 5203 cases. Since the turn of the century, the highest number of cases was recorded in 
2004, when 15 434 people were infected and 88 deaths resulted from complications of infection (see 
Figure 1). 

Figure 1: Total Notified Cases, Deatns, and CFR due to DF/DHF, 1998- April 2008 

Dengue has been recognized as a major public health problem from year 2000. There have been no 
major epidemics after 2004, but dengue has a high endemicity throughout the year. A total of 12 
districts and 50 health divisions are identified as high risk areas, and the disease has geographically 
expanded to include semi-urban and rural areas. Cases peak in June-July and Nov-Dec, related to the 
monsoon seasons (see Figure 2). Both DHF and DF have been recorded (see Figure 3). 
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Approximately 20%-35% of cases affect the under-15 age group, with the 20-24 age group most affected 
(see Figure 4) _ All four serotypes are present in Sri Lanka, spread by Aedes oesypti and Aedes 
o/bopictus. 

Figure 2: Distribution of Notified DF/DHF Cases by Months , 2004-April 2008 

Figure 3: Disease Classification, 2006-2008 

Figure 4: Age Distribution of Confirmed DF/DHF Cases, 2005-2007 
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As the western provinces have the highest proportion of the population , 61 96 of dengue cases occur in 
these provinces (see Figure 5). Dengue control efforts are currently concentrated the 12 highest-risk 
districts, though it is acknowledged that the virus is spreading throughout the country (see Figure 6). 

Figure 5: Distribution of Dengue 
Cases by Province, 2007 
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Figure 6: 
Geographical 

Distribution of 
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2007 

Though all types of the virus are circulating, DEN-2 and DEN -3 were most common in the country in 
2006 and 2007. 

Aftermath of the 2004 Epidemic 

Some important problems were identified after the 2004 epidemic. Overall, it was recognized that 
dengue control programmes need coordination. Entomological surveillance was unplanned, and 
laboratory surveillance was inadequate to cope with an epidemic. Facilities for patient management 
needed improvement to promote early diagnosis and proper management. Intersectoral collaboration 
was insufficient, and community involvement was inadequate . In effect, no resources were allocated 
for dengue control. 
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Since 2004, steps have been taken to Improve dengue control in the country. A national plan of action 
for dengue control and prevention has been prepared , effective from 2005-2009. The objectives of this 
plan are: 

• To reduce morbidity and mortality due to OF /OHF 
• To forecast and prevent dengue epidemics 
• To strengthen liaisons with civil society groups, NGOs, media outlets, and other relevant 

stakeholders for social mobilization in dengue control 
• To develop and sustain an effective dengue prevention and control programme 
• To identify and mobilize resources to carry out research 

Strategies 

To achieve these objectives, several activities have been carried out: 

• A dengue control unit was established in April 2005 to coordinate dengue control activities in 
the country 

• A separate budget was allocated for dengue control 

• Entomological surveillance has been instituted 
Entomological teams have been recruited, trained, and assigned to sentinel sites in 
identified high-risk districts to monitor vector density and identify productive containers. 
Entomological teams were trained on dengue vector surveillance, provided equipment, and 
instructed to use uniform data collection formats. A new group of entomologists are 
currently in training. 

• Laboratory surveillance and hospital management of patients has been improved 
Equipment was provided to three major hospital laboratories, and Medical Laboratory 
Technicians have been trained. New guidelines for OF /OHF management have been 
produced by technical experts, and refresher training is being provided for medical officers 
on new management techniques. In addition, micro-haematocrit centrifuges have been 
provided to paediatric/medical wards to improve patient management. 

• Community participation has been improved 

- A two-day COMBI workshop and plan were 
produced, and a COMBI committee was 
formed. In the communities were the 
intervention was carried out, a sample 
survey was conducted to identify 
community attitudes. Specific COMB I 
messages were prepared, and advocacy 
programmes/social marketing were carried 
out through electronic and print media. 
Volunteers, school children, and health 
staff were trained to carry out outreach. 
Equipment for community clean-up 
campaigns were provided, and "dengue 
weeks" were declared in September. 
These weeks are intended to get the 
community involved before the monsoon 
season begins each year (see Figure 7). 

Figure 7: Using COMBI for Community 
Participation 



- 153 -

• Intersectoral collaboration has been improved 
Regular Stakeholder meetings are carried out on the national, district, and local levels. 
Dengue control programmes in schools have been developed with the Ministry of Education, 
and solid waste management programmes have been developed in collaboration with the 
CEA and local government institutions. Community programmes have also been developed 
with the help of NGOs. 

• Monitoring and evaluation of dengue control is now conducted 
Regular review of activity plans and control programmes are conducted. Special control 
programmes have also been funded by the Ministry at national, district, and local levels . 

Current Research 

The following research projects are being conducted: 
• Evaluation of the effectiveness of a behavioural intervention for dengue for householders 

living in CMC area 
• Identification of breeding habitats of Aedes aegypti and Aedes albopictus in some selected 

dengue risk areas 
• Evaluation of the contribution of rubber plantations to dengue vector breeding in small 

rubber holdings 

Strengths and Weaknesses 

The strengths of dengue control in Sri Lanka 
include: 

• Good political commitment and 
financial allocations 

• A good health infrastructure 
• A well-established disease 

surveillance system, which includes 
notifications from the private 
sector 

• The introduction of mortality 
reviews 

• Private sector contributions to 
laboratory surveillance 

• Adopting a "high-risk approach" for 
control activities 

• New legislation (the Mosquito 
Breeding Prevention Act) 

The following components were outlined as 
weaknesses of the control programme: 

• A need to strengthen the DCU 
• A continued shortage of 

entomological teams in high-risk 
areas 

• Notifications of clinical diagnosis 
are only reported for hospitalised 
patients 

• Laboratory surveillance still needs 
to be need strengthened, as case 
confirmation is still not adequate 

• The operational research 
component is inadequate 

• Solid waste management is not 
planned 

• Community involvement still 
remains inadequate 
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DENGUE/DENGUE HAEMORRHAGIC FEVER IN THAILAND, 2007 
Dr Anuttarasakdi Ratchatatat 
Dengue Control Section, Bureau of Vector Borne Disease Control 
DOC, MOPH, Thailand 

The first case of dengue was reported in 1949, and the first outbreak occurred in 1958. Dengue has 
been increasing incrementally since 2006 (see Figure 1; Morbidity Rate is indicated by the green line, 
while the CFR per 100 000 population is indicated by the red line). From January to April of 2008, 
there has been a 75% increase in cases compared to the same period last year. The highest number of 
dengue cases occur during the rainy season, with cases peaking between June and July (see Figure 2). 
The vectors carrying dengue in Thailand are Aedes aegypti and Aedes albopictus. 

Figure 1: Morbidity Rate and Case Fatality Rate 
of Dengue in Thailand, 1958-2007 
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Figure 2: Reported DF/DHF/DSS Cases by 
Month 
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The majority of dengue fever patients in Thailand are children , especially between the ages of 5-14. 
Most cases of dengue haemorrhagic fever occur in a slightly older age group, between 10-24 years of 
age (see Figure 3). 



Figure 3: Age Group of Dengue Cases, 2006 
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serotypes of dengue have been recorded in Thailand, with several significant outbreaks correlated with 
the DEN-3 virus (see Figure 4) . 

Figure 4: Morbidity Rate and Serotype of Denllue in Thailand, 1973-2007 
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Dr Ratchatatat reiterated that dengue cases had been increasing so far in 2008, and that the situation 
was being monitored and analysed through such methods as the GIS presented in Figure 5. As dengue is 
an urban disease, the largest dengue "hotspot" is in Bangkok. Dengue is spread from Bangkok when 
people move from the city to provinces nearby. 
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Figure 5: Dengue Situation in Thailand , Week 6,, 2008 
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Risk Factors 

The risk factors affecting dengue morbidity in Thailand include: 

• Man-made containers 
• Seasonal variations in vector breeding 
• Unsustainable source reduction and a lack of community participation in this reduction 
• Changes of dengue serotypes each year in endemic areas 
• Discontinuity of role and function of public information, both in the media and the 

community 
• Outbreaks are not addressed quickly 
• Lack of concern paid to adult cases by clinicians 

Factors affecting dengue mortality include: 

• Lack of early diagnosis by clinicians 
• Inadequately trained health staff administering treatment 
• Poor systems of case management and laboratory services in hospitals during epidemics 
• Delayed visits to doctors and self-treatment 
• Poor reference systems among hospitals in some areas 

Surveillance System and Control Programme 

An estimated 10%-20% of annually reported cases were serologically tes ted by PCR. In 2006-2007, the 
most prevalent serotypes reported were DEN -1 and DEN-3. One test costs 1500 Baht (50 USD), so tests 
are expensive to administer and remain a prohibitive factor in serological confirmation of cases. 

Larvae Contro l and Evaluation 

Larvae control is conducted by the Local Public Health Administration Office every month . External 
surveys are conducted by vector borne disease control teams twice a year in city municipali t ies in 20 
high-risk provinces . The goal for vector cont rol within communities is to have a ho use index less than 
or equal to 10% in more than 80% of the co mmunities surveyed. In addition, the goal for schoo ls and 
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hospitals is to have a CI equal to zero in more than 80% of these locations. From the surveys conducted 
from 2003-2007, nearly every survey found that less than 50% of communities had an HI s 10. However, 
most surveys of schools and hospitals found that an average of 70%-80% of the locations surveyed 
reported a CI of zero, close to the goal of >80% (with the exception of 2007, when the percentage was 
a notably lower 52%). The majority of containers that harboured mosquito larvae were located in the 
house (60.23%). 

The National Dengue Prevention and Control Plan (NDPCP). 

The six strategies of the National Dengue Prevention and Control Plan (NDPCP) are: 
• Empowering individuals and communities in DHF prevention and control 
• Environmental modification to control breeding sites of Aedes vectors 
• Health promotion and medical services 
• Multisectoral networking for DHF prevention and control 
• Development of administrative and management systems 
• Technological development for the prevention, control and treatment of Dengue 

Fever/Dengue Haemorrhagic fever 

These strategies have been employed in several significant interventions: 
Strengthening of Aedes larvae abatement programmes 
Integration of DHF control into primary health care programmes 
Massive public education campaigns 
Running campaigns for DHF control through multisectoral organization 
Intensive training of physicians and nurses in clinical diagnosis and disease control 
management 
Establishing advisory groups on social and behavioural sciences to develop education materials 
Training of technical trainers and operation trainers for community participation 
Development of technical materials 
Organizing International Conference on OF /DHF 

The success of many of these interventions was attributed to the use of massive campaigns, as well as 
multisectoral collaboration between individuals and organizations throughout the country. 

Dr Ratchatatat also elaborated on the last point, inviting all present to attend the International Dengue 
Conference on 15-17 October 2008. 

Research Policies 

The research policies for improving future dengue control efforts include: 
Developing models for enhancing community participation in dengue vector control 
Studying community self-awareness of dengue problems, as well as the community's potential 
roles in rapid responses to epidemics through source reduction and the use of pesticide for 
adult mosquitos. 
Studying the use of appropriate larvae control, using village wisdom of the local community for 
dengue prevention. 
Establishing dengue control standards on the provincial level 
Developing a vaccine for dengue 

It was also added that studies are being conducted to evaluate the appropriateness of current larvae 
control techniques. 



- 158 -

In total, Thailand is using many channels and community events to promote dengue awareness (see 
Figure 6). 

Figure 6: Community Participation in Dengue Control Campaigns 
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National 
EnvironmE'nt 
Agency 

SPECIAL TOPIC PRESENTATION 
USE OF GIS FOR DENGUE SURVEILLANCE AND CONTROL IN SINGAPORE 
Mr Tai Ji Chaong 
Head a/ Operations, Environmental Health Department, National 
Environment Agency 

What is GIS? 

GIS stands for Geographic Information System. It is a computer-based system that can be used to 
capture, monitor, analyze, and visualize large quantities of data and information in a geographic 
context. It enables the identification of spatial and temporal relationships between data. For health 
purposes, GIS allows the user to layer health , demographic, and environmental data sources and 
analyze them based on their geographical location. 

GIS is not a magic bullet that can completely change control strategies and standard data collection, 
but it does enable the user to carry out these activities more effectively. 

GIS Situation Room 

Singapore has been incorporating GIS into their dengue 
control activities for several years. A centralized 
surveillance centre, known as the Situation Room, 
monitors data on dengue and Aedes vectors (see Figure 
1). The Situation Room highlights any irregularities in 
the data as early warnings that are used to pre-empt and 
control dengue outbreaks. The Situation Room captures, 
monitors, and tracks: 

• Entomological data 
• Dengue disease patterns 
• Virus serotypes 
• Mosquito complaints/feedback 
• Enforcements 

FiBure 1: The Situation Room 

This data provides five Regional Offices with the latest information for their planning and control 
efforts . Examples of map layers are as follows: 

• Base maps (streets, buildings, MRT 
stations, etc.) 

• Dengue case incidences (by residential 
and working addresses) 

• Mosquito breeding sites 
• Location of mosquito complaints 
• Dengue focus areas 

GIS and Routine Surveillance 

• 
• 
• 
• 

• 

Dengue virus serotypes 
Vacant premises 
Enforcements 
Weather (rainfall, temperature, 
humidity) 
Ovitraps 

All field officers are equipped with Personal Digital Assistants (PDAs), which can report GIS info back to 
headquarters in close to real time. The framework of dengue surveillance in Singapore is shown in 
Figure 2, and examples of plotted data are show in Figures 3 and 4. 
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Figure 2: Vector-control Surveillance 
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GIS and Cluster Management 

By spatially mapping dengue cases , the Situation Room can monitor when cases occur in close 
proximity to one another. When a cluster of dengue cases is identified, the Situation Room declares a 
Dengue Cluster Alert, which sets off a chain of activities related to vector-control (see Figure 5). 
Information about a cluster is sent to the respective branch office to help with control operations (see 
Figure 6). 
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Figure 5: Dengue Cluster Alert 
Figure 6: Example of Dengue Clusters 
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Pre-Ops Information 

Prior to a control operation, the Situation Room provides Regional Offices with information on: 

• The housing type involved in the cluster epidemic 
• Potential high-risk premises (vacant premises, construction sites , premises where breeding was 

previously found ) 
• Clinics in the area 
• Congregation areas (parks, bus interchanges, etc . ) 

All of these data points can be plotted and shared using GIS, so control officers will have a better idea 
of the situation before they carry out work on the ground (see Figure 7). 

Figure 7: Pre-Ops Information 
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In addition to supporting outbreak control, the Environmental Health Department also aggregates the 
data collected to analyze ongoing trends, such as vector density and serotype focus areas (see Figures 
8 and9 ). 

Figure 8: Breeding Information Attributes Table 
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Figure 9: Distribution of Aedes aegypti by Top Five Breeding Habitats, 2006 
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Conclusions 

GIS plays a vital role in Singapore's dengue surveillance system. GIS allows users to manage, analyze, 
and create meaningful representations of enormous amounts of data. GIS allows continual real·time 
monitoring and evaluation of the dengue situation in Singapore. 
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DISCUSSION 

Qu~st;on: This was a very impressive presentation of the power of GIS. Many of us don't interpret and 
use our data as we should. However, this is the "Rolls Royce" of GIS technology. Can tools and data, 
such as satellite images, that are available in the public domain be used in a relatively unsophisticated 
way for GIS? 

Answ~r: Actually, the NEA currently has a group of students working to use public domain info to do 
basic analyses. It its possible. 

Comm~nt: When you hear AusAID talk about eradication or elimination in the area, the amount of 
money that is needed to get rid of the last cases is incredible. GIS can be incredibly helpful in 
targeting that last 10%·20%. We've been talking a lot about COMBI and social marketing, but can we 
use GIS to spatially target behaviour change? Private marketing companies are great at seeking out 
different populations for advertising campaigns; health advocates should also look at using the same 
approach. 

Qu~st;on: You said that Singapore's dengue surveillance includes plotting cases based on their 
workplace or residential location. In Singapore, where people are usually in an air'conditioned 
environment at their workplace or home, the population may be most exposed when people are outside 
waiting at the bus stop or playing at the park. Are you trying to measure the impact of this as well? 

Answ~r: We utilize quite a sizable group of officers to conduct field epidemiology. These officers 
check on the particular commonalities between all the cases. 

Comm~nt: We have to ensure that the data that we put into a GIS systems is good; if we put garbage 
in, we'll get garbage out. I don't agree that this is the most sophisticated tool there is. GIS should not 
be restricted to G·9 countries. Even poorer countries have been able to do this at least at the central 
level. GIS is especially valuable not only for dengue but for multi·disease analysis. 

Comm~nt: In Singapore, we have had a lot of experience with cheap software. What we've found is 
that, when you try to process more and more data, you find that you have to juggle data between the 
computer programme and paper. The versions that the NEA is using cost a few thousand dollars per 
computer. It might be advisable for a country to start small with a good programme on one computer, 
and then scale up once the capability to use the software is established in·house. 
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SPECIAL TOPIC PRESENTATION 
INTEGRATED VECTOR MANAGEMENT 
Dr Raman Velayudhan 
Malaria Scientist 
Office of the WHO Representative in the Philippines 

What is Intesrated Vector Manasement? 

Integrated Vector Management, or IVM, is an evidence-based decision-making process for the rational 
and optimal use of resources and tools for vector-control. Some vectors are responsible for multiple 
diseases, and some interventions are effective against several vectors. 

Many agencies have realized that vector-control is needed, especially given the heightened risk of 
vectorborne infection imposed by global warming. However, vector-control has not been prioritized 
within national plans. Currently, there are few entomologists available to share their expertise, as it is 
seen as a stagnatinJ position that does not offer much room for advancement. Vector-control methods 
used during the 20 century are still relevant, but there needs to be an increased synergy between the 
programme, the health sector, and government agencies in order to make these methods effective. 

A Growins Need for IVM 

The health status of a population is strongly influenced by perpetually changing social and 
environmental determinants. IVM provides an opportunity to address these changes effectively in an 
intersectoral context as part of a broader plan to manage public health. IVM will help consolidate and 
sustain public-health achievements that result from investing in and scaling up the global malaria 
initiative. 

Concerns about the environmental impact of over-reliance on chemical control methods continue to 
haunt policy-makers and highlight the need for IVM. The World Health Assembly and the Stockholm 
Convention on Persistent Organic Pollutants advocate reducing reliance on pesticides for vector control. 
The arsenal of insecticides is limited, and there are few prospects for new candidate compounds 
coming to market. At the same time, there is a growing problem with insecticide resistance. The 
application of IVM principles to vector control will contribute to the judicious use of insecticides and 
extend their useful life. 

IVM can be applied to reduce the morbidity and mortality of several diseases in the Asia Pacific Region, 
including: . 

• Malaria 
• Lymphatic filariasis 
• Dengue/DHF 
• Schistosomiasis 
• Leptospirosis 
• Leishmaniasis 

• Scrub typhus 
• Japanese encephalitis 
• Chikungunya 
• Ross River virus 

• Zika virus 
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Key Elements of the IVM Strategy 

The key elements of the IVM strategy are: 

• Advocacy, including social mobilization and legislation 
Advocacy of IVM involves collaboration within the health sector, as well as with other 
sectors such as departments or ministries 
Examples of potential partner departments/ministries include: 

• Agriculture (including the Bureau of Pesticide Regulation 
• Environment 
• Urban planning and housing development 
• Industrial development 
• Infrastructure and planning 
• Press information 
• The private sector (profit and not-for-profit) 
• Finance and economic planning 
• Education 

• Collaboration within t he health sector and with other sectors 
• Utilizing an integrated approach 
• Making evidence-based decisions to identify an integrated approach 

Evidence-based decisions include conducting a Vector Control Needs Assessment 
(VCNA) in areas to be targeted 
An integrated approach is of paramount importance in areas where a single vector can 
transmit several diseases or where an intervention can target multiple 
diseases/vectors. Examples of approaches in these situations include: 

• The use of insecticide· treated nets/long· lasting insecticidal nets 
• Environmental management 
• Biological control 
• Indoor residual spraying in select areas 

• Capacity building 
Key entomological and vector·control capacities within a decentralized health system 
have to be strengthened, incorporating IVM into these changes 
Networks that can help countries to do this include: 

• Institute of Medical Research , Malaysia 
• Asian Collaborative Training Network for Malaria Control (ACTMalaria) 
• Pacific Open Learning Heath Net (POLHN) 

Important Attributes of IVM 

IVM is a cost·effective strategy. It focuses on intersectoral action, whic h has been recognized as a 
critical component of successful disease control. In order for IVM to be effective, however, there have 
to be legislative regulations and operational measures in place. There also has to be subsidiarity, 
wherein decisions are made at the grassroots level. If bot h of these components can be achieved, IVM 
programmes are very sustainable. 

IVM management processes are carried out at the district level, both within and outside the Ministry of 
Health . Outcome indicators must be defined for each intervention, and monitoring and evaluation of 
these outcomes and their impact on disease must be carried out. 

Global Plan fo r IVM 

A draft of a Global Plan for IVM is currently being developed (see Figure 1). The first objective of this 
plan is to formulate or update national po licies on vector co ntrol in orde r to he lp facilitate the 
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adoption of IVM into vector management. At the Headquarters level of WHO, a global policy for 
integrated vector management will probably be presented to the World Health Assembly at some point 
next year. 

Figure 1: Draft of the Global Plan for IVM 
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In order to strengthen Integrated Vector Management throughout the Asia Pacific Region , different 
policies and actors will need to fill different roles. 

The Asia Pacific Dengue Strategic Plan will need to provide the impetus to: 
• Strengthen the capacity to implement effective, integrated vector management 
• Fully describe and regularly monitor vectors 
• Establish mechanisms to facilitate community involvement for vector control 
• Strengthen monitoring for vector resistance 

The WHO's role in IVM implementation involves: 
• Seeking the involvement of other organizations at global and regional levels 
• Developing and disseminating tools and regional guidelines 
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• Coordinating and partnering with research institutions 
• Advocating for resource mobilization 
• Supporting capacity building 

The role of individual member co untries will be to: 
• Develop a health public policy incorporating IVM principles 
• Conduct a situation analysis to assess needs for the implementation of IVM 
• Seek opportunities of inter-programmatic synergies within the health sector, as well as seek 

the broader involvement of other ministries (Mi nistry of Health) 
• Partner with local organizations to support social mobilization 

Examples of IVM ProBrammes 

Several countries have implemented successfullVM programmes. In Malaysia, simple environmental 
measures such as drainage filling and flushing/siphoning systems were implemented decades ago, and 
are still sustainable and effective. Singapore's example of incorporating numerous actors into dengue 
control is also a successful model of IVM. In Sri Lanka, the "farmer field school" method of IVM teaches 
farmers who to manage vectorborne diseases, as well as how to improve rice yields. Teaching farmers 
about these two methods simultaneously is known as "integrated pest and vector management, " and 
has been very successful. 

DISCUSSION 

Question: There are many of us who have expertise in what we consider to be control of our local 
dengue situation. To develop IVM to its maximum, would you go around to different people and solicit 
their ideas, or are there established ideas that you can bring on board to an existing programme? 

Answer: The idea is to go to each municipality level and see how the local government can accept the 
IVM concept. The programme can be scaled up from that point. 

Question: How do you envision people being able to monitor pesticide resistance? 

Answer: Insecticide resistance is a big issue. There is a planned multi-centric study on insecticide 
resistance funded by the Gates Foundation, which should hopefully be taking place within one year. In 
the meantime, maintaining a simple WHO bioassay of insecticides over 3-4 years can give you enough of 
a baseline to start these studies. Viet Nam, the Philippines, and a few other countries have data on 
this approach. 

Comment: IVM should not be viewed as something new and special; the basic principles are simple and 
have been used for hundreds of years. We should be making our management decisions based on IVM, 
which can make the most out of our investments for vector control. Clearly we need research and 
capacity building, but IVM can help to address these issues if it received the appropriate in-country 
political and legislative support. 
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DENGUE STRATEGIC PLAN LOG FRAME 
Dr John Ehrenberg 
Regional Adviser, Malaria, Other Vectorborne and Parasitic Diseases 
WHO Western Pacific Regional Office 

The purpose of this presentation is to provide the background for the Strategic Plan Working Groups. 
Every participant was given a copy of the narrative portion of the Biregional Strategic Plan, as well as a 
log frame. The narrative was drafted with input from both regions. The log frame provides a 
framework which includes specific actions for integrated dengue prevention and control in both regions. 
The rationale for the log frame component of the strategic plan was to provide a detailed roadmap 
that could be used to guide the development of each of the country's national plan and as a resources 
mobilization tool. 

Contributions to the existing text of the document were taken from: 

• A meeting of Partners on Dengue in the Asia Pacific (held in Chiang Mai in March 2(06) 
• A meeting of the Core Group of the Asia Pacific Dengue Partnership (held in Singapore in 

February 200?) 
• The "Strategic Framework for Asia Pacific Dengue Partnership" (APDP) 
• An informal consultation involving WHO/MVP and regional experts (held in Manila in August 

200?) 
Due to financial constraints, the number of participants was limited. Those who attended 
include: 

• Ms, Aurora Banda 
Health Promotion Officer, Department of Health, Philippines 

• Dr John MacArthur 
Regional Adviserllnfectious Diseases Team Leader, USAID Regional Development Mission 
Asia, Thailand 

• Dr John Ehrenberg 
Regional Adviser Malaria, Other Vector borne and Parasitic Diseases, MVP Unit, WHO 
Regional Office for the Western Pacific, Philippines 

• Dr Lyndon Lee Suy 
National Dengue Coordinator, Department of Health, Philippines 

• Dr Kevin Palmer 
WHO Representative Samoa 

• Dr Chang Moh Seng 
Scientist (Vector Control), MVP-WHO Office, Cambodia 

• Dr Deyer Gopinath, 
Scientist, MVP-WHO Office, the Lao People's Democratic Republic 

• Dr Nguyen Phu Cuong 
TDR Fellow, MVP Unit, WHO Regional Office for the Western Pacific, Philippines 

• Ms. Socorro Feliciano 
Moderator 

• Dr Eva Christophel 
Medical Officer, MVP Unit, WHO Regional Office for the Western Pacific, Philippines 

• Ms. Barbara Lochmann, ADB Officer, Social Sector Division of the Asian Development Bank, 
Philippines 
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DenBue Stratellic Plan Log Frame 

The log frame is not only an important planning instrument, but is also a tool used by bilateral agencies 
and other institutions (such as the World Bank). Relying on such a widely used tool has proven useful in 
mobilizing resources for dengue, currently in progress in the region. Programme managers may also 
find the log frame an extremely useful tool for the development or adaptation of their own national 
plans . 

Currently, the regional goal of the biregional strategic plan is "to reduce the disease burden due to 
major parasitic and vectorborne diseases to such an extent that they no longer pose a public health 
problem." This goal applies to all of the subsequent objectives in the log frame. The regional 
objective is "to reduce incidence rates of dengue fever and dengue haemorrhagic fever," while the 
purpose is "to increase the capacity of Member States to monitor trends and reduce dengue 
transmission. " 

From the level of regional objectives down to the expected results, there are also indicators that allow 
both regional and national programme managers to monitor and assess the impact of their control 
efforts . 

Log Frame Components and Expected Results 

The log frame incorporates six key components: 

• Component I: Dengue Surveillance 
• Component II: Dengue Integrated Vector Management 
• Component III : Dengue Case Management 
• Component IV: Social Mobilization and Communication for Dengue 
• Component V: Dengue Outbreak Response 
• Component VI: Research 

Partnerships and resource mobilization has been incorporated into the narrative of the log frame. Each 
component also includes a series of expected results. 

Components and Expected Results 

• Component I: Dengue Surveillance 
Existing standard dengue case definition adopted 
Laboratory surveillance strengthened 
Regional dengue information system developed 
Mechanisms for sharing timely and accurate data strengthened 
Regional/intercountry response to timely advisory and resource mobilization improved 
Incorporate dengue surveillance into an integrated disease surveillance programme 
where it is operational, and scale up routine surveillance systems 
Monitor member state surveillance systems 

• Component II: Integrated Vector Management 
Vectors fully described and vector indicators regularly monitored 
RegionallVM strategy developed 
Member State-levellVM strategy and guidelines developed consistent with regional 
strategy 
Evidence-based strategies to control vector populations adopted 
Capacity to implement IVM including training and recruitment of entomologists 
strengthened 
Mechanisms to fac ilitate community involvement for vector control established 
Rational use of insecticide for vector control promoted 
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Vector resistance monitoring strengthened 

• Component 111: Dengue Case Management 
Public awareness on warning signs and actions to be taken for dengue increased 
Capacity of health professionals to diagnose, treat or refer cases (and apply 
algorithms) strengthened 
Laboratory support for case management improved 
Referral network system in public and private sectors established 

• Component IV: Social Mobilization and Communication for Dengue 
COMBI resource group for COMBI implementation established 
Situation analysis conducted on current strategies, as well as the extent and success of 
COMBI if previously implemented 
COMBI approach disseminated and promoted 
COMBI training implemented 
Development and implementation of COMB I plans supported 
Partnerships set up with the private sector and other stakeholders 

• Component V: Dengue Outbreak Response 
Early warning system/dengue surveillance system developed and scaled up 
Dengue outbreak standard operating system developed 
Coordination mechanisms within the MOH and with other programmes and sectors 
established 
Intercountry coordination mechanisms established 
A mechanism to incorporate rumour surveillance developed and implemented 
Regional outbreak response guidelines developed 
The ability of health workers to respond to the dengue outbreak strengthened 
Risk communication plan developed 

• Component VI: Research 
Operational research capacity for dengue in existing Member State academic/scientific 
institutions enhanced 
Disease burden estimated 
New tools developed and existing tools improved 
Cost-effectiveness of new and improved tools/strategies established 

The divisions between these components and the associated expected results are a bit arbitrary (for 
example, expected results for surveillance and response overlap quite a bit). These overlapping 
responsibilities can be addressed once the working groups have finished reading and revising their 
components and as they get back together again during the plenary discussions. Groups will also be 
encouraged to interact among themselves to harmonize the content between the different components. 

Next Steps 

At the close of the working groups, there should be a clear understanding of who is responsible for the 
expected results in each of the log frame components. It was suggested that groups start working at 
the level of activity, and work up to the level of expected result. Dr Ehrenberg explained that a fair 
amount of preliminary work had been already dedicated to this document, and that he hoped this 
would greatly facilitate the work group. Dr Ehrenberg encouraged programme managers to share their 
expertise during the work group discussion to secure a final adjustment to the plan could be achieved 
and properly discussed. 

After the working groups finish refining the strategic plan, the final document will then be presented at 
the upcoming Regional Committee Meeting of the Western Pacific Region for endorsement by the 
Member States. A formal designation of the Bi-Regional Technical Advisory Group (TAG) will be made, 
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following the biregional plan's official endorsement. TAG will provide technical expertise and 
collaborate with WHO on resource mobilization. Resource mobilization and partnerships will also be 
established under the framework of the APDP. 

Conclusion 

Dengue is a significant public health problem in the region, prompting Cambodia to declare it a public 
health emergency in 2007. Dengue is a neglected disease, often lacking political backing; scarce 
resources are allocated specifically for dengue between outbreaks. Prevention becomes a rather 
difficult task to be accomplished. 

The WHO acknowledges the increasing importance of alliances for dengue control, including the private 
sector. Major efforts need to be made to work in conjunction with such partners, recognizing the 
strengths of each of the partners. 

A Bi-Regional Dengue Strategic Plan was long overdue. This is a milestone not only for the Western 
Pacific Regional Office, but for the South -East Asia Regional Office as well. There are already several 
potential partners who are interested in the plan , and might provide financial support we hope will 
become effective next year. It is hoped that the programme managers attending this meeting will feel 
comfortable with the final product and will be taking this message and document back to health 
ministers to ask for their endorsement and support. It is also hoped that this plan will encourage 
ministers to commit politically, by providing the necessary funds and human resources needed to make 
the integrated dengue prevention and control initiative a success. 

DISCUSSION 

Question: What exactly will the working groups be doing during the afternoon? 

Answer: There should be a handout in your folder that shows which group each person was assigned 
to; assignments were made based on expertise and balanced representation of programme managers. 
Observers and guests will be able to circulate between different groups and share their expertise. 
Those of you who feel you were placed in the wrong group; let us know so we can take appropriate 
action. The outbreak response group and surveillance group need to find time to sit down together and 
harmonize the work of the two groups , as this is particularly important in assigning responsibilities. I 
hope that you can circulate and work together as much as possible. 
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Special Topic Presentation: New Tools for Dengue Control 
(Day 3) 

Chairman: Dr Jaime Lagahid (Philippines) 
Co-Chair: Dr Somphone Phangmanixay (the Lao People's Democratic Republic) 
Rapporteur: Dr Chang Moh Seng (WHO) and Dr Corrine Capuano (WHO) 

UPDATE ON DENGUE VACCINE DEVELOPMENT 
Prof. Mary Ng 
National University of Singapore 
Member of the Advisory Committee on Dengue Et Other Flavivirus Vaccines 

Professor Ng apologized for Joachim Hombach not being able to attend the meeting, and promised that 
she would do her best to convey the message of his presentation. She applauded the audience for their 
work so far and commended them for working to make dengue a priority. 

Current Flavivirus Vaccines 

Dengue is part of the flavivirus family. Currently, vaccines are available to treat other flaviviruses. 
Live attenuated vaccines are available for yellow fever and Japanese encephalitis, and inactivated 
vaccines are available for Japanese encephalitis and tick-borne encephalitis. The protection of these 
vaccines appears to correlate with the induction of neutralizing antibodies. However, it is not known 
at what level these neutralizing antibodies are associated with protection . 

Dengue is a unique flavivirus because it has four different serotypes. In order to make a vaccine 
against dengue, a tetravalent vaccine must be created that can prevent infection with four different 
viruses simultaneously. When a person is infected with one type of the dengue virus, they appear to 
gain life-long immunity against the infecting dengue virus. For this reason, it is believed that it is 
possible to find a way to target all four serotypes and confer long-lasting immunity. 

When looking at the envelope protein of the 
virus, which is the most exposed and more 
antigenic component of the virus, there are 
similarities between the four serotypes; 
however, the compatibilities vary from 62% to 
100% (see Figure 1). As a result, if a vaccine is 
developed that only targets one serotype, it 
will not give full protection against all dengue 
outbreaks. 

Figure 1: E Protein Amino Acid Homology 

DEN-1 DEN-2 DEN-3 DEN-4 
DEN-1 100% 68% 77% 62% 
DEN-2 100% 67% 63% 
DEN-3 100% 63% 
DEN-4 100% 

The Complexity of Developina a Denaue Virus Vaccine 

The need to include four immunogens that will give a balanced immune is a difficult task. The 
mechanism of protective immunity against dengue virus infection is poorly understood. It is assumed 
that neutralizing antibodies are the main effector of protection against dengue virus, as is the case 
with other flaviviruses. 
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There is also a lack of a suitable animal model with which to evaluate candidate vaccines. This has 
severely hindered progress on identifying determinants of attenuation, virulence and immunogenicity 
of dengue viruses that can be applied to vaccine development. Research is currently being done by 
inserting the virus into the brains of suckling mice; however, mice seem to be largely asymptomatic 
when infected with the virus, and inserting the virus into the brain does not replicate the natural 
mosquito-borne method of infection . Without an accurate animal model, it is difficult to see if a 
vaccine is conferring protection and if the engineered virus is really attenuated. 

Another limiting factor is known as the "Immune enhancement theory," where infection with one 
serotype has been seen to increase the likelihood of infection with another serotype in during natural 
dengue infection. Any vaccine obviously must not predispose an individual to an increased risk of 
dengue, which has complicated vaccine development as well as clinical trials . 

Dengue Candidate Vaccines 

Despite the difficulties inherent in trying to develop a dengue vaccine, there are several candidate 
vaccines that are currently being worked on. Different techniques have been explored to create a 
dengue vaccine, including use of: 

• A classic live attenuated virus 
• Infectious clone-derived live attenuated 

Involves isolating the genome of a virus , putting it into a vector, transecting the cell, 
and removing the virus from the clones 
An advantage is that you can engineer the clones by removing part of the virus, making 
their progeny less virulent 

• Chimeric viruses 
Another flavivirus, such as yellow fever, is used as a backbone and proteins from the 
dengue virus are inserted 

• An inactivated virus 
• Recombinant poxviruses 
• A virus subunit 

Only a certain part of an antigenic protein is used, which is believed to be able to raise 
antibodies 
An advantage of this technique is that it is not the entire virus, and thus may be safe to 
use against all four serotypes 

• Virus DNA/RNA 

Examples of these approaches and the progress of different efforts are summarized in Figures 2 and 3. 
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Figure 2: Live , Attenuated Densue Vaccine Candidates 
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Live attenuated vaccines are currently in the early stages of clinical trials , and most of the non -living 
vaccine candidates are still in the preclinical phases. However, given estimations of how long it will 
take to continue research and development, there will hopefully be a dengue vaccine available by 
approximately 2015 (see Figure 4). 

Figure 4: Estimated Timeline of Dengue Vaccine Development 
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Despite this optimism, programme managers should continue to work to reduce the number of 
infections while waiting for the vaccine. Even once the vaccine is approved, it will take a lot of 
vaccinate the entire vulnerable population. Vector control should be conducted hand in hand future 
immunization campaigns. 

WHO Support to Vaccine Development 

In the past, the WHO has taken the role of encouraging vaccine development and helping with 
evaluation of clfnical trials. They have also focused on ensuring the quality, safety and efficacy of the 
campaign as a prerequisite for licensing. However, dengue vaccine development from this point 
forward will demand a more active role from the WHO. The WHO must continue to monitor dengue 
surveillance (with the knowledge that there may be a vaccine-preventable vaccine available in the 
near future). The WHO must also prepare to introduce the vaccine and vaccfnation campaigns to the 
public, and continue to ensure that the vaccine is safe while doing so. 

Several publications on measuring immunity to dengue have been made available by the WHO: 

• Comprehensive review: 
WHO consultation on correlates of protection for dengue vaccines (Vaccine 25 (2007) 
4130-4139) 

• Harmanizing the measurement of neutralizing antibodies: 
Guidelines for plaque-reduction neutralization testing for dengue viruses 
(WHOI/VBI07.07 Et Viral Immunity, in press) 
Calibrated international reference reagents (serology) in preparation 

• Assessing the role of cell-mediated immunity: 
WHO consultation on cell-mediated immunity in dengue; report in preparation 
Implications for clinical trials - see clinical trial guidelines 

People who have conducted the neutralization test know t it is a very simple test, and may wonder 
why we need standardization guidelines. Standardization is necessarily in order to conduct multi
centric vaccine trials, and to make sure that an 80% reduction in the strength of the virus is truly 
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achieved by every laboratory that is working to develop the vaccine. The WHO is also in the process of 
collecting serum samples from people who are infected with different serotypes. These samples will 
be stored in a bank, and can serve as controls for future clinical trials. There are a few candidates 
that are moving towards the use of these samples in clinical trials. 

The WHO now has a consultation group that is looking at cell-mediated immunity as a second 
protection criterion of a potential vaccine. This group would look beyond the antibody level to 
measure cell-mediated responses, such as cytokine response levels. This group will also look to see if 
these cell-mediated responses could playa role in mitigating adverse events. 

Clinical Evaluation of Densue Vaccines 

When a dengue vaccine reaches the final stages of development, the WHO needs to ensure that all of 
the vaccine preparation is done according to one set of guidelines. These guidelines for clinical 
evaluation will: 

• lnform vaccine developers, national regulatory authorities and research scientists about 
expectations for clinical evaluations of a vaccine 

• Summarize the basic technical information required to design dengue vaccine field trials 
• Highlight dengue-specific aspects of clinical tests, as well as commonalities to other vaccine 

trials 
• Support a harmonized approach for vaccine development and evaluation 
• Identify open research questions and scientific uncertainties that require further investigation 
• Set a "test version" for global written standards for dengue vaccines 

Key discussion items of these guidelines will include: 

• Defining primary vaccine trial endpoints 
How will developers measure the efficacy of the vaccine against all forms of dengue 
illness? 

• Defining secondary vaccine trial endpoints 
If immunity against all four serotypes is not achieved, is it acceptable to vaccination 
based on a secondary endpoint (such as reducing the severity of the disease)? 

• Establishing the correlates of protection against dengue disease 
What level of antibodies should we identify as conferring immunity to dengue? 

• Evaluating the possible dengue vaccine inhibitory or enhancing effects associated with other 
flavivirus infections or flavivirus vaccinations. 

• Conducting long-term safety follow-ups for all studies in exposed populations. 
• Conducting Phase 4 post-licensure trials to better elucidate vaccine immunogenicity, protective 

efficacy and safety. 
• Creating requirements for a strong regulatory infrastructure in clinical trial sites (incorporating 

locallRBs, DSMBs, internal QC and external QA, and NRAs). 

Resulatory Guidance 

Global written standards are the basis for vaccine prequalification. A WHO special committee will 
provide guidance for national regulatory authorities and manufacturers on regulatory expectations for 
the production and quality control of vaccines. This committee will also focus on standards for non
clinical and clinical evaluation of vaccines. A major update on TRS No. 932 (2006) is also planned, 
which sets guidelines for the production and quality control of candidate live tetravalent dengue 
vaccines. 
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Additional Resources 

The following resources are available for further information about dengue vaccine research, 
development, and regulation: 

D'mgu~ Vaccin~s 

General: 
http://www.who.int/vaccine research/en/ 

Advisory Committee Reports: 

http://www.who.int/immunization/documents/WHO IVB 06.14/enlindex.html 

Vaccine update: 

http://www.who.int/immunization/documents/WHO IVB 07.11/enlindex. html 

Vaccin~ R~gulat;on 

General: 
http://www.who.int/immunization standards/vaccine regulation/en/ 

Dengue written standards: 

DISCUSSION 

http ://www . who. int/biologicals /publications /trs/ areas/vaccines/ dengue/en /index. ht 
ml 

Comm~nt: Thanks for the very comprehensive presentation. I wanted to point out to everyone that 
throughout my entire career, have been working on this vaccine. We have had 60 years of failure so 
far. The dengue vaccine in particular raises significant ethical issues. With smallpox, we accepted 
some morbidity and mortality as the cost of eradicating the virus. I just visited one developer who is 
working on a live tetravalent vaccine, and they said that the current model took three vaccinations 
over the course of a year to ensure seroconversion. If the risk of enhanced susceptibility exists, what 
happens between the first and second dose? Ethically, could we use this vaccine and accept the fact 
that we would kill a number of people that we vaccinate when we' re going to prevent more deaths in 
the future? I don 't think we're going to get a one-shot dose. 

Comm~nt: No, all of the vaccines currently being tested require multiple doses. 

Comm~nt: I don't think we' re all hoping for a vaccine. Vector control is a big issue, and vaccine 
companies realize that there are a lot of ethical complications with distributing this vaccine. I think 
the vaccine developers are taking a risk, since, even if it is successful , there is no guarantee that 
dengue vaccination campaigns will be adopted like other diseases (such as measles) . 
Comm~nt: Vaccine development is one of many control options available. We should not deter people 
from the vaccine. Maybe after 60 more years, we ' ll hit the jackpot; we should be optimistic that it can 
be done. 

Comm~nt: This was truly one of the best overviews of the dengue vaccine that I've seen. However, 
I'd like to encourage everyone here to rely on other means of vector control in the meantime. Having 
this Strategic Plan is critical in order to be able to lessen an outbreak of dengue. Since we don't have 
a vaccine yet, we have to place our bet on the tools that we do have . 
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All participants split into six groups to work on each of the dengue strategic plan components. Intense 
discussions took place. These were considered and incorporated into the bi-regional strategic plan 
resulting in the final version. 
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CRITICAL PATHWAY TO ENDORSEMENT 
Dr John Ehrenberg 
Regional Adviser, Malaria, Other Vectorborne and Parasitic Diseases 

This has been an extremely productive meeting. I have especially enjoyed the discussions on the 
Dengue Regional Strategic Plan which took place during and after the work groups. We have not had 
the opportunity to include this kind of input in previous meetings. WHO acknowledges the important 
contributions of our partners and key stakeholders, both of whom are committed to the success of this 
Plan. I really appreciate the time that you all put into this meeting. 

The majority of the Member States of the Western Pacific and the South·East Asian Regions have now 
had the opportunity to work on the log frame component of the Asia Pacific Dengue Strategic Plan. We 
have reached a consensus on the feasibility and technical soundness of each of its key components. 

The systematic approach of the log frame as a programme planning tool will allow programme 
managers to rely on the Strategic Plan's framework to improve or develop their national plans. This 
approach will make it possible to monitor the Strategic Plan's implementation and assess its impact. It 
will also support resource mobilization efforts at the biregional and national levels. Many donors are 
familiar with this format, which will facilitate mobilizing resources at the national level as well. 

Effective implementation of the Strategic Plan will require political and financial commitment. This 
can only be achieved by submitting the Plan for endorsement by the Ministers of the Member States 
during the Regional Committee meeting this year. It is now imperative that you draw the attention of 
the appropriate higher· level national authorities towards the endorsement of the Strategic Plan. The 
WHO will formally communicate with the countries' authorities through our country offices to inform 
them about the process that led to the development of the Plan. The WHO will likewise advocate for 
its endorsement during the upcoming Regional Committee Meeting in September of 2008. 

This Strategic Plan is not set in stone, and is not politically binding. This Plan is a living document, and 
is subject to future adaptations. It should also provide a good tool to guide dengue prevention and 
control efforts in both regions. 

Dengue is a serious and rapidly growing public health problem that requires the leadership of the 
Ministries of Health and other key sectors; the importance of an intersectoral approach cannot be 
overemphasized. In all likelihood, this might be the only biregional Strategic Plan in existence, and it 
is certainly the best plan of action for dengue prevention and controls that WHO has facilitated so far. 
It offers a unique opportunity to advocate for a critical political commitment needed for this biregional 
drive to be successful. 

Thank you. 
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REGIONAL DIRECTOR'S VIEWS ON THE CURRENT DENGUE 
SITUATION AND KEY CHALLENGES 
Dr Shigeru Omi 
Regional Director, WHO Regional Office for the Western Pacific 

Good afternoon. I unfortunately was not able to attend the opening of this very important meeting. I 
also extend my sympathies to the representatives from Myanmar for the very sad event tha~ has taken 
place. John Ehrenberg has briefed me on what has happened for the last three days. Start~n~ 
tomorrow, I understand you will discuss the National Plans. Above all, I understand that thIS IS a 
biregional meeting, which is both unique and Significant. 

I had a speech prepared that described the situation of dengue across the Region. However, you are 
the experts, so I don't think that I need discuss this situation any more than you have; you know it 
better than I do. Compared to other diseases, this disease has not been given due recognition by most 
member states and the international community. I was a programme director before I became the 
Regional Director, and I know that most governments only react seriously to dengue during fluctuating 
epidemics. Due to global warming, this disease has now become a public health issue. It will become 
a big issue in the years to come. This is primarily a disease of the urban setting, and it will become a 
very important issue in developing countries and the OECD countries as well. 

Singapore has spearheaded innovative and well-coordinated actions for dengue control that involve 
different sectors and key stakeholders. In spite of all its efforts and the availability of financial 
resources, Singapore has been subject to repeated outbreaks. This points to the enormous complexity 
of the problem, and to the multiplicity of risk factors which need to be taken into consideration when 
facing up to this challenge. 

There is increasing evidence of a link between human activities and climate change. Human 
encroachment may affect ecosystems in ways that also influence seasonal climatic patterns. For 
instance, intense deforestation and overgrazing will lead to erosion and reductions in water levels, 
extremes of which can result in desertification. Producing the evidence that directly links human 
activities and climate change with dengue remains an elusive, but not insurmountable, challenge. 
Scientists from prestigious institutions are looking into the issue, while an increasing number of 
politicians seem to be taking up the banner of green initiatives under intense pressure from the civil 
society. 

I want to congratulate all of you on your progress over the past three days. We have done a great job, 
but this is just the beginning. There are two primary obstacles we must overcome. The first is 
political commitment. Politicians In your member states know that dengue is important, but they give 
more commitment to AIDS, malaria, and TB. These are important disease, but all of our eggs should 
not be in one basket. We need to have a system so that we can prevent dengue outbreaks in the years 
to come. The second challenge is a lack of financial resources for dengue control. I understand that 
there are representatives from ADB, USAID and UNEP are here. They have provided a lot of support to 
the WHO, and I hope that they have listened to this discussion as well. I hope that you can bring this 
issue to the WHO Headquarters to increase support. 

I will convey the enthusiasm of this meeting to the Regional Committee. We know this Plan will be a 
useful tool to support the mobilization of much needed funds. I expect this tool will provide member 
states with a way to lessen the impact of dengue outbreaks, help prepare ourselves more effectively 
when an outbreak is eminent, and perhaps even prevent future outbreaks. We have an enormous task 
ahead of us, but I am confident this group will face up to the challenge. Thank you very much, and I 
wish you success over the remaining days of the meeting. 
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CONCLUDING REMARKS ON COUNTRY PLANS AND NEXT STEPS 
Dr John Ehrenberg 
Regional Adviser, Malaria, Other Vectorborne and Parasitic Diseases 
Western Pacific Regional Office, WHO 

For t~e past five days, all 70 participants attending the second ASia Pacific programme managers 
meetmg spent many hours sharing vital information on each of your country's dengue programmes. 

Our special speakers provided comprehensive information on all sorts of important issues, ranging from 
the presentation by Dr Jose Suaya on the disease burden and economic impact of dengue to the use of 
GIS in dengue control by Mr Tai Ji Chaong. Dr Everold Hosein's presentation on the COMB I approach 
attracted considerable attention from all the participants, as did the excellent update on vaccines by 
Professor Mary Ng. The talk given by Dr Iyngangarasan of UNEP on the regional forum on environment 
and health for dengue, as well as the presentation given by Mr Satish Appoo on an intersectoral 
approach provided a framework of the direction dengue prevention and control should follow. Many of 
dengue's underlying risk factors lie outside the purview of the health sector. This calls for an 
intersectoral approach. Dr Justus Benzler showed us how a regional surveillance network and system 
can work, while Dr Velayudhan provided us with an update on the regionallVM plan. We are bound to 
see much more on IVM in the upcoming years. 

In spite of the long hours endured by all of us sitting through one presentation after the next, time 
passed by rather quickly thanks to the quality of the work and to everyone's unique style of presenting. 
Mr Charlie Ave's sense of humour was thoroughly appreciated by all of us, and serves as a testament to 
the informal spirit which made this meeting very pleasant indeed. 

The success of the meeting was ensured by our hosts' attention to detail. They also provided a 
wonderful atmosphere from day one, sparing no effort to make our stay really unforgettable and hard 
to match. This will be a gold standard for any future meeting on dengue. 

There were also countless good suggestions and excellent comments made by many of you. Some of 
you raised the issue for a need to improve surveillance and diagnostics, pointing at the availability of 
several tools to do so. These tools would help us assess more accurately how many dengue cases there 
are, which interventions would work and which would be more cost-effective. 

Although we have some estimates on the disease burden in terms of days of work lost and economic 
loss to a family, we do not have concrete data on how it affects tourism (especially in the Pacific 
Islands). An epidemic can have a big impact on the tourist industry. Someone suggested it would be 
good to have data on the cost of an epidemic to the tourism sector. It has been acknowledged that 
countries often do not want to officially report dengue outbreaks due to the impact that it might have 
on the tourist industry. This issue needs to be addressed if we want to find ways to overcome barriers 
to reporting epidemics. Pandemic influenza and SARS were both politically sensitive, and yet reporting 
barriers seem to have been eventually overcome. Another participant suggested that we should bring 
members of the tourist industry on board at our high-level donors meeting planned in the near future. 
One could also incorporate dengue into a peer-reviewed system to let countries and stakeholders know 
what's going on with dengue. The discussion evolved around the mechanisms that might encourage 
countries to report cases. 

Dengue contributes to poverty as families borrow money to pay for health care and remain deeply 
indebted. 

There is an overall need for increased laboratory-based confirmation of cases. Dengue diagnosis is 
complex and expensive, it should not focus on either confirmed cases or on case-fatality rate; it should 
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focus on both. One problem raised by the Pacific Island countries was not having enough means to 
send samples for serological confirmation. This really complicates the reporting process, since they 
only have clinically confirmed cases. This concern was echoed by another participant, who indicated 
that there is a need for laboratory training and in-country confirmation of cases. 

The issue of using chemical spraying was raised. It is important to know whether resistance is 
appearing. Overall, there seemed to be a concern about the environmental impact of chemical 
spraying and recognition that other means of control would need to be developed, tested and used. 
Studies on the effectiveness of new biological methods for dengue control must be implemented. 

Cambodia's presentation suggests there are a large number of cases concentrated along the 
Cambodia/Lao border. We were informed these countries would be meeting next week in Chiang Mai 
to work out a way to organize a rapid response team for dengue control, as well as increase 
surveillance, incorporating both the national and the provincial levels. This was cited as a good 
example of a cross-national cooperation. 

Intersectoral approaches were repeatedly discussed throughout the course of the meeting. Possible 
entry points could be provided through thematic working groups at country level, focusing on 
maintaining hygiene and sanitation or healthy public policies. Another participant drew our attention 
to an AusAID-funded project in Viet Nam as a good example of piggybacking along with the water 
management sector. Efforts in the Solomon Islands and Vanuatu have tried to tie dengue in with 
malaria control within the nursing and medical training curriculum. A lot of countries have focused on 
trying to manage stagnant drinking water supplies. This is a key entry point to talk to people in the 
World Bank, Asian Development Bank, etc., and to articulate with sustainable water management 
projects. If these communities had ready access to clean water, huge retaining jars wouldn't be 
necessary, and dengue vector breeding sites would be eliminated. 

We typically think of dengue as a paediatric disease. Dr Lucy Lum commented about a rise in adult 
cases (particularly in Viet Nam, Myanmar, and Indonesia) and suggested that if are doing clinical 
surveillance, we should move surveillance into the adult hospital setting as well. If we do not, we 
could start seeing more cases of DSS in adults without knowing how to manage them. 

On COMBI, information is lacking on its effectiveness in the Asia Pacific region. The consensus was that 
we needed to include impact assessments within the national plans. 

A suggestion was made to address potentials of piggybacking on influenza preparedness and articulating 
dengue prevention and control within the framework of the International Health Regulations. IHR might 
well offer funding opportunities. 

There was a consensus on the need for entomologists worldwide. Several training programmes were 
mentioned, but it was emphasized that appropriate channels for training and creating professional 
opportunities were needed in this region. 

On the topic of private partnerships, Singapore has demonstrated how much private-public partnership 
can benefit and enhance control efforts. 

The fact that dengue vectors differ throughout the region requires different control strategies. This 
reinforces the need for a community-level approach to dengue prevention and control. 

Bangladesh reminded the plenary of the important potential of private laboratories in providing 
epidemiological data. These can often have more comprehensive information than government 
facilities. As the private medical sector grows, there is a real value added in trying to incorporate 
private practices into the national reporting system. 
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Singapore's GIS was praised. One participant raised the issue of cost. Nevertheless, participants agreed 
this was an important programme management and risk factor analysis tool. Someone also raised the 
possibility of using GIS to spatially map behaviour changes by charting programmatic progress and areas 
were improvement would need to be made. 

Integrated vector management should not be seen as something new or special. It continues to address 
some of the same basic principles of resistance monitoring and programmes capacity to deal with 
dengue and other communicable diseases. 

Other issues were singled out by various participants: 
• DF and DHF should be on the notifiable diseases list for all countries 
• There needs to be an inventory of laboratories and available testing 
• Experts need to define when case-fatality rate is calculated (monthly, weekly) 
• There needs to be a standardized data set for all of the variables within dengue, as well as 

specifications as to whether a case is imported or not. 
• The relevance of classifying suspect/clinical/sub-clinical cases should also be clarified, since 

many countries do not have the means to serologically confirm more than a certain number of 
suspect cases. 

• We need to build upon networks that already exist in the region (e.g. polio) to institute quality 
control and strengthening 

• Case definitions need to be evaluated to determine if careful changes can or should be made 
• Training on several components that were mentioned - IVM, GIS, etc. - need to be conducted 

before health systems can be truly strengthened on the ground 
• Laboratory quality assurance is poor across the region, and improving quality assurance affects 

much more than dengue. We are currently using a lot of expensive tests and getting useless 
results. 

• There needs to be a way to cross-reference expected results within the log frame, since many 
components are shared between different focus areas 

• A task force that can help give support and advocacy to teams at the national level may be 
worth considering 

• A National Research Strategic Plan will be able to help identify ways to engage in twinning 
arrangements, as well as collaborate on resources and expertise 

• More of these collaborations need to be long-term to really make a difference 

By far, the meetings' most significant achievement was the development of the final version of the Asia 
Pacific Dengue Strategic Plan. An added bonus was the work on the national dengue plans. For some 
countries, this is the very first version of such a plan. 

I believe it would be fair to say that there is a consensus regarding the usefulness of this workshop. 
Programme managers and other MOH officials deemed the plan as feasible and technically sound, and 
agreed on the need to take the Asia Pacific plan to the Regional Committee for endorsement by the 
Ministers of Health. WHO is firmly committed to supporting the participants in the process of finalizing 
their country's national plans, and our expectation is we will be able to conduct a third Asia Pacific 
Programme Managers Meeting next year. 

On behalf of the Western Pacific Regional Office and of the WHO, I would now like to thank the 
Government of Singapore for their hospitality. I would also like to thank the National Environment 
Agency for their enthusiasm, for their outstanding logistic support, and for their generosity in co
sponsoring this event. Our special thanks to the NEA's professional and administrative staff, especially 
Mr Seow Poh, for their support throughout every moment of this meeting. 

I would like to thank our country colleagues, directors, programme managers and other MOH officials of 
both the Western Pacific and South-East Asia Regions for making space in their packed agendas to 
attend this meeting. 
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Our very special thanks to our speakers, Dr Jose Suaya of Brandeis University, Dr Everold Hosein of 
Indiana University, Mr Iygarasanan of UNEP, Dr Justus Benzler of the Public Health Surveillance and 
Communicable Diseases Control Section of SPC, Mr Satish Appoo of the NEA Singapore, Mr Tai Ji Choong 
of the NEA Singapore, Dr Mike Nathan of WHO Headquarters, Dr Raman Velayudhan of the Western 
Pacific Regional Office, Dr Chusak of the South-East Asia Regional Office/WHO and Prof. Mary Ng of 
NEA Singapore_ 

Our appreciation to our distinguished partners and observers: Dr Barbara Lochmann and Stephane 
Rousseau of ADB, Dr John MacArthur of USAID, Mr Satoshi Abe of the Japanese Embassy, Ms. Minako Jen 
Yoshikawa of Kyoto University, Dr Won Ja Lee of the NationaL Institutes of HeaLth of the Republic of 
Korea, Ms. Mee Kyung Kim of the Republic of Korea CDC & Prevention, Dr John Aaskov of QueensLand 
University of TechnoLogy, Dr Lee Han Lim of the Institute of MedicaL Research, and Professor Lucy Lum 
of the FacuLty of Medicine at the University of MaLaysia. 

Thanks to Dr Chusak, our South-East Asia RegionaL Office colleague for coordinating his region's 
participation, as weLL as each and every one of my WHO regionaL colleagues for having provided 
continuous and vaLuabLe technicaL support throughout the meeting and for putting up with the extra 
dose of adrenaline. 

Last but not Least, our thanks to the hoteL staff for their efficiency and hospitality. 

Good luck and have a good trip home. 

I wouLd also appreciate if you could provide us with the organograms and with a copy of your national 
plans if you have them. Thank you. 
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CLOSING REMARKS BY THE CHAIRMAN 
Mr Khoo Seow Ph 
Director-General, Public Health 
National Environment Agency 

I have to thank WHO and Dr John Ehrenberg for this very good, friendly relationship. I am happy the 
Regional Plan is now ready. We are now in a place to make dengue control a priority. I look forward 
to meeting more of you at upcoming workshops. Before this meeting, I made sure that this meeting 
should be as comfortable as pOSSible, and I hope we have not failed you. Please have a safe journey 
home and have some fun in Singapore before you go. 
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Executive Summary 

The Dengue Strategic Plan for the Asia Pacific Region (2008-2015) has been 

prepared in response to the increasing threat from dengue. Among an estimated 2.5 billion 

people at risk globally, about 1.8 billion (more than 70%) reside in the Asia Pacific Region. 

Development of this Strategic Plan is also important to meet the requirements of the 

International Health Regulations (IHR) 2005. The goal is to reverse the rising trend of 

dengue in the countries in the Region. 

Countries in the Region vary in terms of their preparedness, their capacity to 

respond and in the allocation of fmancial resources in the prevention and control of dengue. 

The Strategic Plan provides generic recommendations to allow its local adaptation. 

Dengue does not respect international boundaries. Effective dengue control is not 

possible if control efforts are limited to one country or a few countries. It requires the 

adoption of a regional approach through collaboration among countries and sustained 

partnerships to enable countries to implement evidence-based interventions and the use of 

best practices. 

The Dengue Strategic Plan for the Asia Pacific Region will assist countries to 

enhance their outbreak preparedness and response, and limit dengue epidemics through 

effective prevention and control. The Strategic Plan should be implemented in harmony 

with the Strategic Franlework for the Asia Pacific Dengue Partnership (APDP). 

A key component of the Dengue Strategic Plan for the Asia Pacific Region is the 

Log Frame, which can be used as a road map to develop or improve upon existing national 

operational plans; to build capacity and strengthen health systems; to establish networking; 

to harmonize with the APDP strategic framework for mobilization of resources; to sustain 

ongoing information exchange; and to advocate for prevention and control of dengue. It 

should also assist in increasing access to innovation, including tools for the diagnosis, 

prevention and treatment of dengue. 
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Dengue is the fastest emerging arboviral infection. The maximum burden is borne by countries 

of the Asia Pacific Region. Among an estimated 2.5 billion people at risk globally, about 1.8 billion

more than 70o/o--reside in Asia Pacific countries. Its epidemiology is rapidly evolving, with increased 

frequency of outbreaks and expansion to new geographical areas that were previously unaffected. 

Mortality is highest during the initial period of the outbreak or epidemic. Children in particular are at 

high risk of mortality as a result of complications and lack of access to prompt treatment. 

The progressive worsening of dengue in the Asia Pacific Region is attributed to unplanned 

urban development, poor water storage and unsatisfactory sanitary conditions, all of which contribute 

to the proliferation of the main vector, the Aedes aegypti mosquito. High population density of the 

vector increases the opportunities for transmission of dengue. 

The occurrence of dengue in one country is a threat to other countries, and the spread of dengue 

IS worsened by increasing trade and travel. Therefore, dengue cannot be controlled if efforts are 

limited to one country. Hence, the WHO Regional Offices for the Western Pacific and South-East 

Asia decided to adopt a biregional approach in the Asia Pacific Region. 

While current dengue control programmes in many Asia Pacific countries lack adequate 

resources and have limited response capacities in their health systems. Others have had more 

favourable experiences, including Malaysia, Singapore and Thailand. Although the interventions that 

are currently available have been relatively effective for more than two decades, there is clearly a 

need for the development of new and improved diagnostic, preventive and therapeutic tools. Until 

then, available tools should be used wisely. The cost of not doing so could be very high. 

2. Guiding principles 

The Dengue Strategic Plan for the Asia Pacific Region underpins the following guiding 

principles: 

• collaboration, cooperation and biregional solidarity for effective and sustained 

prevention and control of dengue in countries of the Asia Pacific Region; 

• use of existing policy frameworks and infrastructure for dengue prevention and 

control programmes, and integrating disease surveillance within the umbrella of basic 

health services; 
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• use of national, multi-country, biregional and global partnerships to support country 

activities; 

• use of evidence-based interventions and best practices in developing and 

implementing dengue prevention and control programmes; 

• use of networking to optimize available resources; 

• intersectoral and inter-programmatic collaboration to maximize the provision of 

integrated services, e.g. links developed with the Asia Pacific Strategy for Emerging 

Diseases (APSED) to strengthen health systems for surveillance and contribute to 

IHR (2005); and 

• adoption of evidence-based interventions that are currently available, while at the 

same time recognizing the need for vaccine development, improved diagnostics and 

other innovations for the prevention and treatment of dengue. 

3. Constraints, opportunities and lessons learnt 

Dengue is the fastest-growing arbovirus infection with a rapidly evolving epidemiology. It is 

among 40 emerging diseases of global importance. The increasing burden of dengue in the Asia 

Pacific Region is a matter of serious concern since the disease is spreading to new geographical areas. 

Several countries continue to experience high mortality rates during the early stages of the epidemic, 

especially in children. 

Dengue epidemics are an indication of the failure of public health systems to respond rapidly. 

Timely control of epidemics requires preparedness and capacity to undertake suitable and effective 

control activities during the inter-epidemic period. Resolution of an epidemic requires sustained high

level government commitment and strengthening of public health infrastructure, intersectoral 

collaboration and community participation. 

The disease was until recently predominantly urban. Dengue outbreaks do tend to attract 

considerable adverse publicity and coverage in the media, whether an outbreak has been confirmed or 

is only rumoured. This may impact negatively on tourism and other industries, and result in heavy 

economic losses to countries affected by the disease. 

Resources for dengue control programmes are insufficient. Among the biggest challenges in the 

prevention and control of dengue is the mobilization of resources to implement interventions that have 
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been known to be effective for more than two decades. At present, the allocation of funds for larval 

control and source reduction through community participation is very low, even though this approach 

has proven to be adequate. 

There is no specific treatment for dengue fever (DF) and dengue haemorrhagic fever (DHF). 

Existing antiviral drugs are not effective for prevention or treatment. No vaccine exists for the 

prevention of dengue. Resources are required to strengthen capacity for research and development, to 

intensify efforts to develop a vaccine, and to improve diagnostic tools as well as treatment options. 

WHO and international partners need to advocate more to mobilize the required resources. 

The spread of dengue involves many factors, making it a disease that calls for multisectoral 

actions for its prevention and control. Dengue should be a concern for everyone. But despite the 

worsening scenario, dengue has remained a neglected public health issue. 

Although considerable progress has been made in source reduction and dengue prevention 

through intersectoral partnerships and community mobilization, these interventions have not been 

implemented widely enough to really have a national impact. Intercountry cooperation is required to 

have an impact across the entire Asia Pacific Region. 

Evidence shows that case fatality rates can be reduced to I % or less if cases of dengue 

haemorrhagic fever are admitted early and treated appropriately according to standard treatment 

procedures. Achieving this target would require strengthened capacity in large and small hospitals in 

standard case management of dengue haemorrhagic fever and dengue shock syndrome. 

4. Rationale for the strategy on prevention and control of dengue fever and dengue 

haemorrhagic fever 

The emergence of dengue, its rapidly evolving epidemiology and the economic losses resulting 

from the disease make a compelling case for accelerating prevention and control efforts. The disease 

has attracted much media attention in recent years. Besides causing ill-health and excess mortality, it 

has affected socioeconomic development due to loss of work and impacts the private sector, such as 

the tourism industry. 

The national programmes need to implement a healthy public policy as part of any 

development project, both in urban and rural areas. At present, the national programmes expend little 

resources in dengue control; and a major part of those expenses is incurred on insecticide sprays and 

chemical larvicides, which have little impact on controlling the epidemic. In contrast, evidence shows 
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that vector control through larval monitoring, source reduction and personal protection, combined 

with a good sanitary environment within households and in communities, are effective in preventing 

dengue. 

Community participation and social mobilization for behaviour modification are beginning to 

render good results in different settings. Investing in this approach and in an integrated vector 

management (lVM) strategy needs to be encouraged. 

Dengue prevention and control should be everyone's concern. The role of national policies is to 

strengthen the response to dengue within the health sector, facilitate intra-programmatic collaboration 

and effectively mobilize intersectoral collaboration. 

The Dengue Strategic Plan for the Asia Pacific Region is intended to utilize currently available 

evidence-based interventions while advocating for intensified research in the development of a 

suitable vaccine, antivirus drugs and appropriate diagnostics for dengue. 

S. Regional goal, vision and mission 

The goal of the Dengue Strategic Plan for the Asia Pacific Region is to reduce the disease 

burden due to major parasitic and vectorborne diseases to such an extent that they are no longer major 

public health problems. 

The vision of the Dengue Strategic Plan for the Asia Pacific Region is to minimize the health, 

economic and social impact of the disease by reversing the rising trend of dengue. 

The mission of the Dengue Strategic Plan for the Asia Pacific Region is to enhance the capacity 

in countries and the Asia Pacific Region through partnerships, so that evidence-based interventions 

can be applied in a sustainable manner through better planning, prediction and early detection, 

characterization and prompt control and containment of outbreaks and epidemics. 

Objectives 

General objective 

To reduce incidence rates of dengue fever and dengue haemorrhagic fever. 

Specific objectives 

(I) To increase capacity of Member States to monitor trends and reduce dengue transmission. 
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(2) To strengthen the capacity of Member States to implement effective integrated vector 

management. 

(3) To increase the capacity of health workers to diagnose and treat patients and improve health

seeking behaviour of communities. 

(4) To promote collaboration among affected communities, national health agencies and major 

stakeholders to implement dengue programmes for behavioural change. 

(5) To increase capacity to predict, detect early and respond to dengue outbreaks. 

(6) To address programmatic issues and gaps that require new or improved tools for effective 

dengue prevention and control. 

6. Supportive strategies 

Dengue outbreaks and epidemics are reflections of the failure of public health systems to 

prevent and control dengue. Dengue is a neglected disease that gains attention during an epidemic. 

Public interest, as well as government commitment, tends to decline after the epidemic is controlled. 

Many of the affected countries do not even have a national programme. Its control requires a high 

level of sustained government and public commitment, strengthening of the public health 

infrastructure, intersectoral and intercountry collaboration, and community mobilization. 

A number of supportive strategies are needed for effective implementation of the Dengue 

Strategic Plan for the Asia Pacific Region (2008-2015). 

6.1 Mobilization of resources 

Despite the growing threat of dengue, resources for the control of dengue have not increased. 

National and international support continues to remain far short of the needs, even though there are 

untapped resources at the national, regional and global levels. Countries need to prepare operational 

plans that identify funding gaps and devise an advocacy plan for mobilizing the resources on a 

sustained basis. The Asia Pacific Dengue Partnership (APDP) was conceived by WHO, Member 

States and other key stakeholders to play an important role in advocating on behalf of the countries to 

mobilize much needed resources for the prevention and control of dengue. The Dengue Strategic Plan 

for the Asia Pacific Region was developed taking APDP's role and responsibilities into consideration. 
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A national dengue prevention and control programme should be implemented as a part of 

national policy in Member States. Such a programme needs to fmd a niche and visibility within the 

existing disease surveillance programmes and should be linked to both the IHR (2005) and the 

vectorborne disease control programme. It has to be a part of basic health services and must fmd a 

place within the policy of decentralization in the national programme. 

6.2 Partnerships 

The Asia Pacific Dengue Partnership for dengue prevention and control was formed in 

March 2006. The Dengue Strategic Plan for the Asia Pacific Region recognizes that partnerships are 

required to mobilize additional resources for the prevention and control of dengue and to increase 

collaboration among countries. Sustained partnerships are crucial for showcasing the cause of dengue 

prevention and control through advocacy. 

6.3 Programme planning and management 

Effective programme management necessitates the preparation of an operational plan that 

identifies the resources committed and the resource gaps. The capacity of staff at different levels

national, subnational and district-in programme planning and management has to be increased. 

Human resource development is a key component of capacity development. The development of 

capacity for the prevention and control of dengue is not an isolated effort but an integral part of 

strengthening the health system for improving the control of vectorborne diseases, disease 

surveillance-including IHR (2005)-and the provision of basic health services. Capacity 

development is to be undertaken based on training needs, the institutional environment and national 

policy. Since health systems and policies vary throughout the Asia Pacific region, national dengue 

prevention and control programmes have to be consistent with the country situation. The Dengue 

Strategic Plan for the Asia Pacific Region should be used by countries as a framework to develop or 

improve upon existing operational plans. 

Even within a decentralized or an integrated framework, it is necessary to identify the specific 

needs of dengue prevention and control so that control measures have adequate visibility. These 

include increased laboratory capacity, standard case management of dengue. and vector surveillance. 

Programme planning and management also includes developing a system for procurement, logistics 

and effective supply management. The health management information system and revamped 

surveillance are crucial in the context of dengue control since the disease often strikes in the form of 

outbreaks. 
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A monitoring and evaluation framework is necessary to track the progress of implementation of 

the operational plan. Monitoring should be results based, and the framework should include outcome 

and output indicators that are easily measurable and verifiable. The indicators are included in the log 

frame that follows (see Annex I). 

8. Implementation of the Strategic Plan 

The first draft of the Dengue Strategic Plan for the Asia Pacific Region was discussed at a 

meeting of partners on dengue from the Asia Pacific Region in Chiang Mai, Thailand, in March 2006. 

It was further developed to include a Log Frame during an informal consultation in Manila, 

Philippines, in August 2007. The informal consultation was attended by representatives of WHO and 

the United States Centers for Disease Control and Prevention, as well as leading regional experts in 

the field. The plan draft was further developed at a biregional programme managers meeting in 

Phuket, Thailand, in September 2007. The last draft was revised and fmalized in May 2008 during a 

second biregional dengue meeting in Singapore, attended by most of the dengue programme managers 

in Western Pacific and South-East Asia Regions. It will be presented to the Regional Committee for 

the Western Pacific in September 2008 for consideration of endorsement. 

During the May 2008 meeting in Singapore, programme managers agreed Member States 

would require assistance in preparing operational plans, with budgets, and in identifying funding and 

resource gaps as one of the initial steps that would need to be taken to implement the Dengue 

Strategic Plan for the Asia Pacific Region. Political, technical and managerial expertise in counties 

will need to be mobilized to increase capacity in order to implement the operational plans. To 

implement the Dengue Strategic Plan for the Asia Pacific Region it will be necessary to harness the 

expertise available in the countries through collaboration and networking. Additional technical 

guidance should be provided by a biregional technical advisory group to be appointed following 

endorsement of the biregional plan. Regular reviews of national programmes will be encouraged and 

efforts will be made to encourage research and development in such areas as diagnostics, drugs and a 

vaccine for the prevention and control of dengue in the Asia Pacific Region. 

The Log Frame that follows provides a clear road map to the Dengue Strategic Plan for the 

Asia Pacific Region. The "general ohjective" mentioned above in Section 5 is referred to as the 

"regional objective" in the Log Frame. The specific objectives contained in the narrative section of 

this document are listed, as is the purpose of each of six components which constitute the backbone of 

the Log Frame and of the integrated dengue prevention and control approach. Each of these 
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components comprises a set of expected results, indicators and activities (see Annex I, Appendix I). 

Countries will be able to achieve the Strategic Plan's objective, purposes and expected results in the 

context of their current capacities and policies. 
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LOG FRAME DENGUE STRATEGIC 
PLAN 
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Planning elements 

Regional goal 

To reduce the disease 
burden due to major 
parasitic and vectorborne 
diseases to such an extent 
that they are no longer 
major public health 
problems 

Regional objective 

To reduce incidence rates 
of dengue fever and 
dengue haemorrhagic 
fever 

Purpose 

To increase capacity of 
Member States to monitor 
trends and reduce dengue 
transmission 

• 

• 

• 

• 

• 

• 

• 

Component I. Dengue Surveillance 

Indicators Verification source Assumptions and risks 

The rising trend in Regular WHO updates Political commitment 
dengue stemmed 

Funds between 2008 and 
2010 relative to Human resources 
2005-2007 

Coordination and 
Regional average surveillance systems in 
reported incidence place 
rate reduced by at 
least 20% (2010-
2012 average 
versus 2005-2007) 

Regional average 
reported incidence 
rate reduced by at 
least 20% (2013-
2015 average 
versus 2010-2012) 

Impact of outbreak Dengue outbreak 

mitigated' response report 

Number of Member Member States' monthly Political commitment 
States with reports 

Funds surveillance system 
in place and Interest and capacity of 
reporting to WHO stakeholders to 
monthly participate 

Number of Member National policy 
States with national statements 
surveillance policy 
statements 
consistent with the 
IHR (2005) 
commitments 

Number of Member National plan and 
States with resource budgets 
commitments in 
place for dengue 

I Measured by morbidity and mortality rates. number of cases, geographical containment, and duration of outbreak 



Planning elements Indicators 

programme based 
on surveillance data 

• Number of Member 
States whose 
interventions are 
based on 
surveillance data 

• Number of Member 
States able to report 
cases within 48 
hours from health 
facility to programme 
level 

Expected results 

1. Existing standard • Number of Member 
dengue case States using the 
definition adopted standard case 

definition based on 
WHO guidelines 

• Number of Member 
States in which 
DFIDHF is notifiable 

2. Laboratory • Number of Member 
surveillance States with at least 
strengthened one laboratory able 

to serologically 
confirm dengue 
diagnosis. carry out 
serotyping and virus 
isolation procedures 

• Number of Member 
States with 
laboratories 
upgraded for 
improved 
surveillance (Note: 
needs to be defined) 

• Number of Member 
States with 
reference 
laboratories 
providing quality 
control and quality 
assurance (QC/QA) 
services 

• Number of regional 
reference 
laboratories 
providing QC/QA 
services 

• Number of Member 
States with 
laboratories 
participating in 
regional QC/QA 

Verification source 

Surveillance reports 

Guidelines on outbreak 
response 

Policies on the use of 
standard case definition 

National plans and 
standard operating 
procedures 

National policy 

National leQislation 

External evaluation 
reports (from WHO and 
peer reviewers) 

Cross-checking reports 

Network reports 
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Assumptions and risks 

Policies are applied by 
Member States 

Official acceptance of 
quality control 
mechanism 

Availability of sensitive 
tests 

Human and financial 
resources 
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Planning elements 

3. Regional dengue 
information system 
developed 

4. Mechanisms for 
sharing timely and 
accurate data 
strengthened 

5. Regional/intercountry 
response to timely 
advisory and resource 
(personnel, finanCial, 
stockpiling) 
mobilization improved 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Indicators 

networks 

Number of 
integrated laboratory 
networks 
established in the 
Asia Pacific Region 

System in place and 
functioning with 
information on 
trends and updated 
situation analysis 

Regional website 
operational 

Number of Member 
States reporting 
validated 
information, i.e. data 
on case incidence 
and case fatality 
rates (CFR), for 
working intervals 
(Note: different 
intervals may apply 
for case incidence 
and CFR) 

Shared information 
system in place 

Number of Member 
States that sign 
agreement to 
provide data into a 
shared surveillance 
system 

Number of Member 
States whose 
monthly data of the 
previous quarter is 
accessible from the 
regional website (i.e. 
dengue information 
system) 

Number of Member 
States that act upon 
advisory 

Intercountry high-
level discussions for 
coordinated 
response to dengue 
situation within the 
framework of IHR 
(2005) 

Number of Member 
States reporting to 
WHO regional 
offices and 

Verification source Assumptions and risks 

Regional database Political commitment 

Human resources 

Time availability of 
personnel assigned 

Data on website 
Human and financial 
resources 

Member States' monthly Political commitment 
reports (i.e. Member States' 

willingness to share their 
Agreements data) 

Human resources 

User-friendly information 
system in place 

Website andlor 
DengueNet 

Signed agreement 

Data on website 

Advisories and reports Political commitment 
on actions 

Funds 

Human resources 
Meeting reports 

Country reports 



Planning elements Indicators 

Headquarters as per 
IHR (2005) 

6. Incorporate dengue • Number of Member 
surveillance (case, States reporti ng 
vector and dengue via the 
seroprevalence) into integrated diseased 
an integrated and surveillance 
strengthened disease programme (IDSP) 
surveillance system • Number of Member 

States in which 
dengue surveillance 
and vector 
surveillance are 
integrated 

7. Monitoring member • Number of Member 
state surveillance States subject to 
systems internal year1y 

monitoring and 
external monitoring 
every 3 years 

Verification source 

Country reports 

Programme review 
(e.g. programme 
managers meetings, 
external reviews) 

Monitoring reports 
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Assumptions and risks 

Political commitment 

Funds 

Human resources 

Political commitment 

Funds 

Human resources 
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Activities Outputs Responsible Resources and time 
frame 

Expected result 1: Existing standard dengue (OFIOHF) case definition adopted and case fatality rate 
standardized 

1.1 Circulate standard • Standard case Programme managers Funds (e.g. during 
case definition to definition packaged 

WHO 
regional programme 

Member States and distributed managers meetings) 

042008 

1.2 Add OF and DHF on • Legislation adopted: Ministry of Health Starting 2009 
notifiable diseases OF and DHF are 
list notifiable diseases in 

all member countries 
in the Asia Pacific 
Region 

1.3 Circulate standard • Standard CFR criteria Programme managers Funds 
case fatality rate distributed and 

WHO 042008 criteria to Member adopted 
States 

1.4 Conduct internal • Agreements and WHO Funds 
discussions in discussion 

Surveillance authorities Documenter country to promote proceedings 
standard case 012009 
definition 

1.5 Organize • Consensus reached WHO Funds 
consultation with during programme 

Programme managers 012009 Member States for managers meeting 
consensus (Note: meeting needs 

to happen during first 
quarter of 2009) 

1.6 Provide technical • Terms of reference WHO Funds 
assistance for and list of qualified 

Expert Member States to consultants Member States 
put in place the • Appointment of 012009 
standard definition consultant and 

dissemination of 
consultant's report 

1.7 Support training for • Training results and WHO regional offices Funds 
personnel where reports 

WHO country offices Experts necessary 
Partners 

02 to 04 2009 

Expected result 2: Laboratory surveillance strengthened 

2.1 Develop evaluation • Inventory of Programme and/or Political commitment 
criteria, assess laboratories and laboratory managers 

Funds and/or map out testing available 
current status and • Assessment results WHO Experts 
identify gaps of and reports 04 2008 to 01 2009 existing laboratories 



Activities Outputs 

2.2 Develop standards • laboratory standards 
for all laboratories and quality assurance 
including quality procedures produced 
assurance and disseminated to 

Member States 

• list of reference 
laboratories that meet 
standards 

2.3 Integrate dengue • Dengue serological 
into existing confirmation and/or 
national/regional typing integrated into 
laboratory network surveillance and 
and ensure that the routine reporting in 
network is functional laboratories at all 

levels 

• Functional 
(coordination and 
communication) 
laboratory network in 
place 

2.4 Monitor laboratory • Performance reports 
performance once a from assessments 
year • Plans for quality 

improvement 

2.5 Set up a national • Reference laboratory 
reference laboratory in place with the 
for virus isolation capacity for virus 
and characterization isolation and 
or integrate it into an characterization and 
existing emergingl seroprovalence 
remerging diseases 
reference laboratory 

2.6 Designate regional • At least one regional 
reference reference laboratory 
laboratories, at least designated in the 
one in each Region, South-East Asia 
and enhance Region and the 
country collaboration Western Pacific 

Region 

2.7 Enhance laboratory • Training courses for 
capacity through laboratory personnel 
training and human conducted 
resource • Training guidelines 
development developed 

Responsible 

Regional reference 
laboratories in the Asia 
Pacific Region 

Ministry of Health and 
related agencies 

WHO 

Programme managers 

laboratory managers 

WHO regional offices 

WHO country offices 

Ministry of Health 

WHO regional offices 

WHO country offices 

Partners 

WHO regional offices 

Partners 

Ministry of Health 

National and regional 
reference laboratories 

WHO 

Partners 
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Resources and time 
frame 

Funds 

Experts 

Regional reference 
laboratory services 

04 2008 to 01 2009 

Funds for monitoring and 
su pervis ion 

Experts 

2009 to 2015 

Funds 

Human resources 

Experts 

2009 to 2015 

Funds 

Human resources 

Experts 

2010+ 

Funds 

Experts 

2009 

Funds 

Experts 

2009 to 2015 
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Activities Outputs Responsible 

Expected result 3: Regional dengue information system developed 

3.1 Agree on a dengue · System defined Ministry of Health 

information system • Focal pOints available WHO 
and designate 
national focal points 

3.2 Produce and • Manual of operation WHO 

disseminate Programme managers 
guidelines 

3.3 Develop and pilot • Functional system WHO 

test the information • Reports of Member Program me managers 
system at different States' experiences 
levels within the during pilot tesl 
health sector • Evaluation and 

enhancement of 
system 

3.4 Support training on • Training results and WHO 

information system reports Programme managers 

3.5 Implementation and • Reports of Member Programme managers 

use of the system States feeding andlor 
accessing data from 
the system 

3.6 Monitor performance • Sustained use of the WHO 

of the system and information system Programme managers 
implement corrective verified through 

action as needed monitoring reports 

Expected result 4: Mechanisms for sharing timely and accurate data strengthened 

4.1 Conduct mapping • Inventory report of Program me managers 

exercise of existing existing mechanisms WHO 
mechanism for sub national, 

Ministry of Health 
including information national and regional 

on how they function sharing of data 

4.2 Establish system for • Memorandum of Ministry of Health 

reporting timely (to understanding WHO regional offices 
be defined) and between WHO and 

WHO country offices 
accurate data within Ministry of Health 

the countries, within • Reporting system in 
the Regions and place 
between the two • Focal person in each 
Regions Member State and at 

subnational level 

Resources and time 
frame 

Political commitment 

Funds 

01 2009 

Funds for training 

Expert 

Functional system 

022009 

Funds for pilot test 

Expert 

Functional system 

03 2009 to 04 2010 

Funds for training 

Expert Facilitator 

Functional system 

2011+ 

Human and financial 
resources 

2011+ 

Human resources and 
financial resources 

2011+ 

Funds 

Human resources 

2009 

Funds 

Expert 

2009 



Activities Outputs 

4.3 Support workshops • Training results and 
to train on timely report 
reporting of accurate 
data 

4.4 Conduct monitoring • Reports by 
and assessments of programme 

the reporting system managers and 
reference laboratory 
managers to assess 
compliance with 
agreed upon 
standards 

Responsible 

Ministry of Health 

Officers in VBDCTS 
responsible for dengue 
data 

WHO 

Programme managers 

Reference laboratories 
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Resources and time 
frame 

Funds for training 

Experts 

2009 to 2010 

Political commitment 

Funds 

Experts 

2011+ 

Expected result 5: Regional and intercountry response to timely advisory and resource (personnel, financial, 
stockpiling) mobilization improved 

5.1 Use mechanisms • Protocol for WHO regional offices Political commitment (all 
established to intercountry response WHO country offices levels) 
exchange • List of contact Partners 2010 
information within persons 
the IHR (2005) 
framework • Regular information 

sharing between the 
two Regions 

5.2 Conduct orientation • Mission reports WHO regional offices Funds 
and briefing of WHO WHO country offices 2009 
Representatives 

5.3 Mobilize financial • Funds, human WHO country offices Focal points at regional 
resources, resources available WHO regional offices and country offices 
personnel and • Stockpiles defined, 2009+ 
stockpiles purchased and 

maintained 

Expected result 6: Incorporate dengue surveillance (case, vector and seroprevalence) into an integrated and 
strengthened disease surveillance system 

6.1 Identify strengths • SWOT analysis Ministry of Health Political commitment 
and weaknesses of WHO Funds 
existing national 

Experts diseases 
surveillance systems 2009 
through mapping 
and desk revi ew 

6.2 Initiate activities to • Strengthened Ministry of Health Political commitment 
address the national diseases WHO Funds 
weaknesses surveillance system 

Experts 

2010+ 
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Activities 

6.3 Operationalize and 
integrate dengue 
surveillance with the 
national disease 
surveillance system 
in accordance with 
IHR (2005) 

6.4 Enhance the 
surveillance capacity 
through training and 
feedback 

Outputs Responsible 

• Integrated Ministry of Health 
surveillance plan WHO 
and/or framework 

• Testing 
operationalization of 
integrated plan at all 
levels 

• Training programmes Ministry of Health 

• Impact assessment of WHO 
training programmes Partners 

Expected result 7: Monitoring member state dengue surveillance systems 

7.1 Conduct external • Monitoring reports Ministry of Health 
situation analysis of WHO 
existing surveillance 
systems 

7.2 Internal review of • Monitoring reports Ministry of Health 
existing surveillance 
systems 

Resources and time 
frame 

Political commitment 

Funds 

Experts 

2010+ 

Political commitment 

Funds 

Experts 

Ongoing 

Political commitment 

Funds 

Experts 

Every three years 
starting in 2010 

Political commitment 

Funds 

Experts 

Yearly starting in 2010 
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Component II. Dengue Integrated Vector Management 

Planning elements Indicators Verification source Assumptions 
and risks 

Regional goal 

To reduce the disease 
burden due to major 
parasitic and vectorborne 
diseases to such an 
extent that they are no 
longer major public 
health problems 

Regional objective 

To reduce incidence • The rising trend in Regular WHO updates Political commitment 
rates of dengue fever dengue stemmed Funds 
and dengue between 2008 and 

Human resources haemorrhagic fever 2010 relative to 
2005-2007 Coordination and 

• Regional average 
surveillance systems in 

reported incidence 
place 

rate reduced by at 
least 20% (2010-
2012 average versus 
2005-2007) 

• Regional average 
reported incidence 
rate red uced by at 
least 20% (2013-
2015 average versus 
2010-2012) 

• Impact of outbreak Dengue outbreak 
mitigated 2 response report 

Purpose 

To strengthen the • Number of Member National policy Political commitment 
capacity to implement States with vector statements Funds 
effective integrated control policies Programme reports 
vector management implemented 

Expected results 

8. Vectors fully • Number of Member Annual reports Availability of qualified 

described and States monitoring vector surveillance team 

vector indicators and reporting Funds 
regularly monitored • Reports of identified Vector surveillance 

vector key reports 
containers andlor 
habits 

• Records of changes 
in vector populations 

• Number of Member 
States reporting 
reduced vector 
population 

2 Measured by morbidity and mortality rates. number of cases, geographical containment, and duration of outbreak 
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Planning elements 

9. Regional integrated 
vector management 
(IVM) strategy 
developed 

10. Evidence-based 
strategi es to control 
vector populations 
adopted according 
to IVM principles 

11. Member State-level 
IVM strategy and 
guidelines 
developed 
consistent with 
regional strategy 

12. Capacity 
strengthened to 
implement IVM 
including training 
and recruitment of 
entomologists 

• 

• 

• 

• 

· 

• 

• 

• 

• 

• 

• 

Indicators Verification source Assumptions 
and risks 

Regional IVM Regional strategy Political commitment 
strategy produced Funds 
and disseminated 

Number of Member National policy Political commitment 
States that have statements Funds 
adopled IVM 

Availability of qualified strategy and 
vector surveillance team guidelines as an 

integral component 
of their dengue 
national plan 

Number of countries 
that have adopted 
healthy public policy 

Number of Member Regulatory mechanisms 
States with 
regulatory 
mechanisms in place 
in relation to 
environment and 
pesticide 
management 

Number of partners Plans of key sectors 
and/or sectors and/or agencies 
participating in and integrating vector control 
contributing to vector 
control 

Number of Member National plan with IVM Political commitment of 
States with IVM component Ministry of Health and 
implementation plan other sectors 

Number of Member Implementation 
States adhering to guidelines 
the regional IVM 
implementation 
Quidelines 

Number of Member Training reports Political commitment 
States implementing Interest of agencies and 
IVM for control of public sector 
dengue 

Staff motivation and 
Number of Member incentives 
States with non-
health-related staff 
trained on IVM 
Number of Member 
States with trained 
entomologists 
supporting IVM 
activities 
Number of Member Progress reports on 
States with trained national plan 
personnel at national implementation 
and subnational 
levels implementing 
IVM activities (e.g. 
changes in water 
management, 



Planning elements 

13. Mechanisms to • 
facilitate community 
involvement for 
vector control 
established

3 

14. Rational use of • 
insecticide for 
vector control 
promoted 

• 

15. Vector resistance • 
monitoring 
strengthened 

Indicators 

changes in 
architectural design. 
environmental 
modification. solid 
waste manaQement) 

Number of Member 
States with 
organized 
community-based 
groups planning and 
implementing vector 
control activities 

Number of Member 
States with policies 
andlor guidelines on 
the rational use of 
insecticides based 
on the guidelines of 
the WHO Pesticide 
Evaluation Scheme 
(WHOPES) 

Number of Member 
States that enforce 
auidelines 

Number of Member 
States that have 
established a vector 
resistance 
monitoring system 

Verification source 

Survey reports to identify 
groups 

Reports from regulatory 
agencies 

Annual reports 

Monitoring results 
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Assumptions 
and risks 

Staff motivation and 
incentives 

Political commitment 

Local expertise 

Funds 

Local expertise 

3 Community involvement in vector control elaborated in Component IV. Social Mobilization and Communication for 
Dengue 
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Activities Outputs Responsible 

Expected result 8: Vectors fully described and vector indicators regularly monitored 

8.1 Analyse and review • Baseline data on Ministry of Health 

current vector vector distribution, WHO collaborating 
surveillance ecology abundance centres (data to be 
activities and and seasonal trends gathered from other 
availability of gathered for one year available sources if 
baseline data necessary) 

8.2 Develop vector • Vector surveillance Ministry of Health with 
surveillance plan at plan to include: support of WHO country 
national level (lower • stratified areas at risk focal point 
levels if needed) for intervention 

identified (district, 
provincial levels); 

• frequency and 
coveraoe of surveys. 

8.3 Develop training • Training needs Ministry of Health 

manual and assessment in terms WHO 
guidelines on of available resources 

vector surveillance and target groups 

• Training manual on 
vector surveillance 
disseminated 

8.4 Training on vector • Training results and Ministry of Health 

surveillance reports WHO 
methods including • Training of trainers 
data analysiS and and refresher courses 
reporting to be considered 

Expected result 9: RegionallVM strategy developed 

9.1 Develop guidelines • Guidelines developed WHO regional offices 

for situation and disseminated 

analysis and needs 
assessment on IVM 

9.2 Conduct meetings • Agreements recorded WHO regional offices 

with programme in minutes of meetings WHO country offices 
managers to • Regional and national Ministry of Health 
finalize the regional strategies 

Partners IVM strategiC plan • Financial proposal 

9.3 Establish IVM outlining needs for 

intersectoral task potential funding 

force to develop the 
nationallVM 
strategy 

Resources and time 
frame 

Funds 

Experts 

Q42009 

Ministry of Health 
commitment 

Funds 

Experts 

Funds 

Experts 

Funds 

Experts 

Funds 

Experts 

2008-2009 

Funds 

Expected result 10: Evidence-based strategies to control vector populations adopted according to IVM 
principles 

10.1 Organize • Develop risk maps at Ministry of Health Funds 
workshops on appropriate levels Technical support 
geographic 2009-2010 
information 



Activities Outputs 

systems (GIS) or 
basic mapping 
methods 

10.2 Develop vector • Vector control strategy 
control plan and/or developed based on 

strategy based on risk mapping 

mapping 

10.3 Conduct periodic • Vector maps 
re-mapping (to be periodically updated 
linked to periodic 
surveillance 8.1) 

10.4 Carry out vector • Documented 
evidence-based 

control trials and/or 
strategies with 

pilot test for appropriate indicators 
evidence-based 
IVM approach at 
local levels 

Responsible 

Ministry of Health 

WHO 

Partners 

Ministry of Health 

WHO 

Partners 

Ministry of Health 

Research and 
collaborating centres in 
collaboration with other 
agencies (e.g. Global 
Environment Facility) 
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Resources and time 
frame 

Funds 

Experts 

Funds 

Expert 

Collaborating centres 
for vector control 

Funding for pilot 

Experts 

Expected result 11: Member States adopt or develop IVM strategy and guidelines consistent with regional 
strategy 

11.1 Disseminate • National plans that Programme managers Funds 

regional IVM incorporate IVM WHO regional offices Human resources 
strategy among WHO country offices 2009 
programme staff 

11.2 Conduct internal • Agreements recorded Programme managers Funds 

discussion and in minutes WHO regional offices Experts 
analysis within WHO country offices 
programmes to 
encourage 
adoption and 
integration into 
national plans 

11.3 Identify and • National IVM strategy Ministry of Health Funds 

select IVM task WHO Experts 
force and draft 
strategy 

11.4 Obtain political · Political commitment Prime Minister's or Effective advocacy 

support for from national President's office (e.g. Melanesian 

strategy government Ministry of Health Spearhead Group, 

Programme managers 
ASEAN heads of 
government) 

Chair of the national IVM 
task force 

11.5 Mobilize • Intersectoral Ministry of Health Effective advocacy 

intersectoral collaboration WHO among other sectors 

support for IVM (including public and Partners Funds 
private sector) 
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Activities Outputs Responsible Resources and time 
frame 

Expected result 12: Capacity to implement IVM including training and recruitment of entomologists 
strengthened 

12.1 To assess the • Entomologist need Ministry of Health or Funds 

national need for assessment Ministry of Environment 2009-2010 
entomologists and • Regional training to 
regional address needs of 
entomology training countries 
centres 

12.2 Mapping of • List of personnel Programme managers Funds 

entomologists or working as Experts 
other qualified entomologists and on 
technical support at vector control 

the regional level 
(including vector 
control personnel) 

12.3 Training of • Entomologists and WHO Headquarters Funds 

entomologists and vector control WHO regional offices Experts 
vector control personnel trained on 

WHO country offices 
personnel on IVM IVM 

• Training results and 
reports 

• Integrated training to 
include entomology 

Expected result 13: Mechanisms to facilitate community involvement for vector control established 4 

13.1 Conduct • Assessment results Program me managers Funds 
assessment of and report WHO Experts 
Member States that • Inventory of available Partners 2009 
have organized advocacy resources 

Urbani School Health Kit commu nity-based for community 
groups awareness in Member 

States 

13.2 Committee to be • Task force set up Ministry of Health Resources 

setup to provide • Cou ntry could WHO 
technical support on establish their own 
social mobilization task force 

13.3 Disseminate and • Documents, website WHO Political will 
conduct advocacy andlor reports on Programme managers Funds 
based on results of good practices 
assessment • Advocacy of political 

leaders 

13.4 Develop orientation • Modules available for WHO regional offices Funds 
modules on various target groups WHO country offices Experts 
community • Contents to be target Partners 
involvement for group specific 
vector control 

4 Community involvement in vector control elaborated in Component IV. Social Mobilization and Communication for 
Dengue 



Activities Outputs Responsible 

13.5 Conduct orientation • Orientation workshop Programme managers 

among Member agendas and reports Community leaders 
States on the for community groups 

Civil society 
developed modules 

Expected result 14: Rationale use of insecticide for vector control promoted 

14.1 Draft legal • Develop draft Ministries of Agriculture, 

framework for legislation Health and Environment 

judicious use of Focal point on 
chemical Stockholm Convention, 
insecticides etc. 

14.2 Provide WHOPES • Recommendations WHO 

guidelines on during regional Ministry of Health 
pesticide programme managers 
management to meeting 

M em ber States • National policy on 
rational use of 
insecticides according 
toWHOPES 
guidelines 

• Member States' 
guidelines adapted 
from WHOPES 

• Annual reporting of 
insecticide use 

Expected result 15: Vector resistance monitoring strengthened 

15.1 Provide regional • Regional training WHO 

training on vector conducted 
resistance 
monitoring 

15.2 Identify monitoring • Maps showing current National vectorborne 

sites for insecticide levels of resistance to disease contol 

resistance and insecticides in use: programme (VBDCP) 

collect baseline species, insecticide, 
data location 

15.3 Collection of data in • Updated maps National VBDCP 

monitoring sites at showing recorded WHO 
two- to three-year changes in 
intervals effectiveness of 

insecticides 

15.4 Use data to change • Change policy on Ministry of Health 

national policy purchase and use of Ministry of Environment 
insecticides based on 

WHO results of resistance 
tesls Partners 

15.5 Develop guidelines • New guidelines issued National VBDCP 

and train personnel • Training results and Regulatory procurement 
on use of new reports authorities 
insecticides WHO 
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Resources and time 
frame 

Funds 

Experts 

Intersectoral 
coordination 

Political will 

Funds 

Funds 

Political will 

Funds for field 
collection, laboratory 
testing, compiling 
and reporting data 

Political will 

Funds for field 
collection, laboratory 
testing, compiling 
and reporting data 

Funds 

Political will 

Funds for new 
guidelines and 
training 
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Planning Elements 

Regional goal 

To reduce the disease 
burden due to major 
parasitic and vectorborne 
diseases to such an extent 
that they are no longer 
major public health 
problems 

Regional objective 

To reduce incidence rates of 
dengue fever and dengue 
haemorrhagic fever 

Purpose 

To increase health workers' 
capacity to diagnose and 
treat patients and improve 
health-seeking behaviour of 
communities 

Expected results 

16. Public awareness on 
warning signs and 
actions to be taken for 
dengue, increased 

Component III. Dengue case management 

Indicators Verification source Assumptions and 
risks 

• The rising trend in Regular WHO updates Political commitment 
dengue stemmed Funds 
between 2008 and 2010 Dengue outbreak 

Hu man resources 
relative to 2005--2007 response report 

Regional average 
Coordination and 

• surveillance systems 
reported incidence rate 

in place 
reduced by at least 20% 
(2010-2012 average 
versus 2005--2007) 

• Regional average 
reported incidence rate 
reduced by at least 20% 
(2013-2015 average 
versus 2010-2012) 

• Impact of outbreak 
mitigated 5 

• Case fatality rate (CFR) Surveillance reports Political commitment 

• Number of patients who (day of illness at time Funds 
seek consultation in of notification) 

Standardized 
health facilities within 48 Death records definition of case 
hours of fever onset Community-based and CFR 

• Notification as early as survey results6 
Deaths are properly 

possible recorded 

• Proportion of target Comparative analysis Funds 
population able to of knowledge, attitude Facilitators 
identify key warning and practices (KAP) 

Willingness of 
symptoms and take a nd com m u nication for 

communities 
appropriate action behavioural impact 

(COMBI) survey 
results (pre and post) 

5 Measured by morbidity and mortality rates, nwnbcr of cases, geographical containment. and duration of outbreak. 

6 Conununity-bascd surveys shall be conducted in conjunction with K.AP surveys under Component IV. Social mobilization and 
communication for dengue. 



Planning Elements Indicators 

17. Strengthen capacity of • Number of health 

health care providers facilities per country 

to diagnose, treat or that have standard 
refer cases training guidelines 

• Number of Member 
States with health 
workers trained on case 
management 

• Number of Member 
States with health 
workers who apply 
standard case 
management 

• Proportion of health 
facilities with at least 
one trained health 
professional 

• Number of Member 
States that have a 
functional clinical 
management committee 

• Percentage of Member 
States' health care 
facilities with 
reorganized services for 
patient care 

• Number of Member 
States with a functional 
blood bank 

18. Laboratory support for • Number of health 

case management facilities and/or 

improved laboratories per 
Member State capable 
of performing laboratory 
clinical tests (i.e. 
complete blood count, 
at the very least a 
microhaematocrit and 
microscope for platelet 
count) 

19. Referral network system • Number of Member 

in public and private States with a functional 

sectors established patient referral system 

Verification source 

Follow-up, observation 
and/or monitoring 
reports 

Health facility records 

Survey of facilities 

Standards for case 
management 

Listing of available 
blood banks 

Health facility records 

Survey of facilities 

Ministry of Health 
records 

Laboratory records 

Ministry of Health 
report 

External review 
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Assumptions and 
risks 

Funds 

Facilitators 

Interest and 
willingness of health 
facilities 

Cases are properly 
recorded 

Funds 

Willingness of 
hospital authorities 

Available equipment 

Competent 
personnel 

Funds 

Experts 
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Activities Outputs Responsible Resources and time 
frame 

Expected result 16: Public awareness on warning signs and actions to be taken for dengue increased 

16.1 Conduct KAP7 • KAP survey results Ministry of Health Political commitment 

survey and Funds 
investigate Human resources 
constraints to 

a12009 earty health care 
seeking by the 
communities 

16.2 Develop and • Improvement in KAP as COM B I resource Funds 

implement against baseline group· Human resources 
COMBI approach Partners a3 2009-al 2010 

16.3 Assess impact of • COMBI impact assessment COMBI resource Funds 

COMBI strategy group9 Experts 
on behavioural Six months after 
change implementation 

16.4 Evaluation of • Monitoring and evaluation COMBI resource group Funds 

sustainability of report Experts 
COMBI strategy 12 months after 

implementation 

Expected result 17: Capacity of health professionals to diagnose, treat or refer cases strengthened 

17.1 Set up a core • Terms of reference and work Ministry of Health Funds 

group (clinical plan for clinical management WHO Political commitment 
management committee 

Partners a4 2008 at the latest 
committee) 
composed of 
public and private 
sector and other 
stakeholders 

17.2 Conduct situation • Assessment results and Ministry of Health Experts 

analYSis and map reports 10 WHO Funds 
capacity levels of Clinical management a12009 
public and private committee 
health 

Partners professionals 

17.3 Develop training • Training programmes, Ministry of Health Experts 

programmes and modules with guidelines and WHO Funds 
guidelines for content areas 

Clinical management a12009 
different target committee 
groups 

7 Knowledge, attitude and practices (KAP) survey will be conducted in conjunction with Component IV. Social Mobilization and 
Communication for Dengue. 

R Refer to Component IV, Expected Result I. 

9 Refer to Component IV, Expected Result I. 

10 Assessment should include training gaps and other capacity needs such as medical supplies and equipment. 



Activities Outputs Responsible 

17.4 Conduct training • Training results and reports Ministry of Health 

for various target WHO 
groups, starting Partners 
with priority areas 

17.5 Monitor • Monitoring reports showing Ministry of Health 

implementation of extent to which targeted WHO 
training and facilities adhere to guideline 

Clinical management 
health care · Targeted facilities with committee 
management effective system in place 
capacity 

17.6 Monitor the • Case fatality rate Ministry of Health 

management and Clinical management 
outcome of committee 
severe cases WHO 
(DHF/DSS) 

17.7 Conduct mortality • Chart review Ministry of Health 

review • Clinical audit Clinical management 
committee 

17.7 Establish andlor • A system in place capable of Ministry of Health 

strengthen adequately addressing needs Partners 
capacity at blood in complicated cases 

bank to respond 
to DHF/DSS 

Expected result 18: Laboratory support for case management improved 

18.1 Conduct situation • Situation analysis report with Ministry of Health 

analysis on identified gaps in Clinical management 
clinical laboratory infrastructure, supplies and committee 
capacity including human resources 

Partners 
private sector 

18.2 Strengthen • Laboratories are properly Ministry of Health 

capacities equipped Public and private 
(supplies, health laboratories 
infrastructure) 

18.3 Build capacity • Training programmes and Ministry of Health 

building of modules and content areas Public and private 
personnel- health laboratories 
develop training Clinical management 
modules committee 
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Resources and time 
frame 

Experts 

Funds 

02 2009-04 2009 

Experts 

Funds 

032010 

Funds 

Ongoing 

Experts 

Funds 

Ongoing 

Funds 

Equipment 

Human resources 

01 2009 

Experts 

Funds 

Private sector 
involvement 

012009 

Funds 

Private sector 
involvement 

Experts 

032009 

Funds 

Private sector 
involvement 

Experts 

022009 
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Activities 

18.4 Conduct training 

18.5 Monitor 
implementation of 
laooratory 
practices 

18.6 Quality control of 
laooratory 
facilities 
(following 
national andlor 
WHO guidelines) 

• 

• 

• 

• 
• 

Outputs Responsible 

Training results and reports Ministry of Health 

WHO 

Clinical management 
committee 

Pu olic and private 
health laooratories 

Monitoring reports showing Ministry of Health 
extent to which targeted WHO 
facilities adhere to guideline 

Clinical management 
Targeted facilities with committee 
effective system in place Puolic and private 

health laooratories 

Checklist Ministry of Health 

Blind controls WHO 

Clinical management 
committee 

Puolic and private 
health laooratories 

Expected results 19: Referral network system in public and private sectors established 

19.1 Set up proper • Documented referral network Ministry of Health 

referral network system availaole Clinical management 
mechanisms • Impact assessments on CFR committee 

availaole Partners 

19.2 Make provisions • Functional hotline in place Ministry of Health 

for hotline • Regular monitoring Clinical management 
consultation and mechanisms of holline committee 
communication • Impact assessments of Partners (practitioners) 

hotline on CFR 

19.3 Provide adequate • Regular monitoring reports WHO 

transport for especially during outoreaks Ministry of Health 
potentially • Impact assessments on CFR Clinical management 
complicated committee 
cases 

Partners 

Resources and time 
frame 

Funds 

Private sector 
involvement 

Experts 

03 2009-04 2009 

Funds 

Private sector 
involvement 

Experts 

012010 

Funds 

Private sector 
involvement 

Experts 

Ongoing from 01 
2010 

Human resources 

Funds 

Private sector 
involvement 

Ql 2009 

Human resources 

Funds 

Private sector 
involvement 

01 2009 

Human resources 

Funds 

Private sector 
involvement 

01 2009 
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Component IV. Social Mobilization and Communication for Dengue 

Planning elements Indicators Verification source Assumptions and 
risks 

Regional goal 

To reduce the disease 
burden due to major 
parasitic and vectorborne 
diseases to such an extent 
that they are no longer 
major public health 
problems 

Regional objective 

To reduce incidence rates • The rising trend in dengue Regular WHO updates Political 
of dengue fever and stemmed between 2008 commitment 
dengue haemorrhagic and 2010 relative to Funds 
fever 2005-2007 

Regional average Dengue outbreak Human resources 
• 

reported incidence rate response report Coordination and 

reduced by at least 20% surveillance 

(2010-2012 average systems in place 

versus 2005-2007) 

• Regional average 
reported incidence rate 
reduced by at least 20% 
(2013-2015 average 
versus 2010-2012) 

• Impact of outbreak 
mitigated 11 

Purpose 

To promote collaboration • Number of national Regional and national Political 
among affected dengue control plans commitment 
communities, national programmes engaged in Funds 
health agencies and major community-based social 

Interest and stakeholders to implement mobilization and 
commitment of the dengue programmes for communication strategies 
communities and behavioural change that are changing 
other major behaviour towards dengue 

prevention and control stakeholders 

Expected results 

20. Establish a COMBI • COMBI resource group Reports from COMBI Funds 
resource group 12 for established and resource group 

COMBI interacting with relevant COMBI expert 
implementation agencies of dengue 

control programme Availability of 
resource groups 
andlor coordinator 

11 Measured by morbidity and mortality rates, number of cases, geographical containment, and duration of outbreak. 

12 The COMBI resource group is conceived as a professional service provider that supports development and implementation of COMBI 
programmes. training of personnel and impact assessment. 
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Planning elements 

21. Assessment including 
situation analysis of 
current strategies 
(social mobilization, 
health education) and 
extent and success 
of COMB I if 
implemented (with 
respect to dengue 
and other 
vectorborne 
diseases) 

22. COMBI training 
implemented 

23. COMBI approach 
disseminated and 
promoted 

24. Development and 
implementation of 
COMBI plan 
supported 

25. Partnerships set up 
with private sector 
and other major 
stakeholders 

Indicators 

• Assessment reports by 
Member States 

• Number of countries 
benefiting from COMBI 
training 

• Number of Member States 
committed to COMBI 

• Number of Member States 
adopting COMBI in their 
National Plan 

• Number of Member States 
designating national 
COMBI focal ooint 

• Number of partnership 
agreements with private 
sector and other major 
stakeholders 

Verification source Assumptions and 
risks 

Assessment reports Funds 

Social and/or 
behavioural expert 

Training materials Funds 

Training report Experts 

Political 
commitment 

Promotional materials Other social 
Reports of activities mobilization 
Mission reports approaches have 

not been effective 

COMBI plan Political 
endorsement 

Funds 
National COMB I focal 
point Availability of 

resource group 

Memoranda of Interest of private 
understanding sector and other 

major stakeholders 
Reports of meetings 
and joint planning 
exercises 



Activities Outputs Responsible Resources 

Expected result 20: COMBI resource group 13 for COMBI implementation set up 

20.1 Prepare terms of • Terms of reference WHO Funds 

reference for COMBI experts 
COMB I resource (in consultation 
group with Member 

States) 

20.2 Identify experts • Roster of qualified WHO Political 

and practitioners experts and their COMBI experts commitment 

with experience in availability 
(in consultation Funds 

COMB I training, • Multi-agency and with Member Experts 
implementation multisectoral COMBI States) 
and assessment, resource group 
and social established 
mobilization and 
communication 

20.3 Convene meeting • Business plan WHO Funds 

and brief resource COMBI experts Experts 
group (in consultation 

with Member 
States) 
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Time frame 

01 Year 1 

01 Year 1 

02 Year 1 

Expected result 21: Assessment including situation analysis of current strategies (social mobilization and 
health education) and extent and success of COMBI if implemented (with respect to dengue and other 
vectorborne diseases) 

21.1 Develop terms of • Terms of reference Resource group Funds 02 Year 1 

reference on (in consultation 

process for with Member 

conducting the States) 

assessment 

21.2 Conduct • Assessment report Resource group Funds 03and 04 

assessment for Member States Experts Year 1 
each Member 
State 

Expected result 22: COMBI training implemented 

22.1 Modify COMBI • Modified training Resource grou p Funds 01 Year 2 

training curriculum Member States Political 
curriculum commitment 
adapted to Experts 
country setting 
and based on the 
outcome of the 
assessment 

22.2 Conduct COMBI • COMBI training Resource group Funds 02 Year 2 
training conducted Member States Political 

13 The COMBI resource group is conceived as a professional service provider to support development and implementation of COMBI programmes, 
training of personnel and impact assessment. 
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Activities Outputs Responsible 

Expected result 23: COMBI approach disseminated and promoted 

23.1 Request each • Local COMBI teams Resource group 

M em ber State to appointed Member States 
designate a 
country COMBI 
team 

23.2 Compile COMBI • COMBI package Resource group 

orientation developed (available 
package online) 

23.3 Advocate COMBI • Reports of advocacy Resource group 

to stakeholders at meetings with Country COMBI 
country level stakeholders teams 

Resources 

commitment 

Experts 

Political 
commitment 

Funds 

Expert 

Funds 

Expected result 24: Development and implementation of COMBI plan supported 

24.1 Facilitate the • Country COMBI Resource group Funds 

development of plans developed (in collaboration Experts 
country COMBI with cou ntry 

plans COMBI teams) 

24.2 Secure funding • Funding and Country COMBI Experts 

and resources resources secured teams Political 
needed before Resource group Commitment 
implementation 

24.3 Implement • Plan implemented Country COMBI Funds 

COMBI plan team (supported Experts 
by resource 
arouD) Human resources 

24.4 Monitor and • Progress and Country COMB I Funds 

evaluate evaluation reports team (supported Hu man resources 
implementation of • Publication of by resource 

Experts 
COMBI plan experiences group) 

Expected result 25: Partnerships set up with private sector and other stakeholders 

25.1 identify key • Number of Resource grou p Political 

stakeholders (e.g. stakeholders (in consultation commitment 

donor identified with Member 

communities, States) 

private sector) 
Stakeholders who can make 

significant 
contributions 
towards dengue 
control 
programme at 
regional level 

Time frame 

03 Year 2 

03 Year 2 

03 and 04 
Year 2 

04 Year 2 

04 Year 2 

01 Year 3 

From 02 
Year 3 

01 Year 1 



Activities Outputs 

25.2 Formalize • Memoranda of 

partnerships understanding 

through defining roles and 

memoranda of commitments of each 

understanding partner 

25.3 Develop • Strategies and 

workplans activities defined in 
workplans and/or 
proposals 

25.4 Implement • Report of 

commitments accomplishments 

25.5 Disseminate • Publication 
reports and • Media exposure 
achievements 

Responsible 

Resource group 
(in consultation 
with Member 
States) 

Key stakeholders 
and partners 

Resource group 
(in consultation 
with Member 
States) 

Key stakeholders 
and partners 

Resource group 
(in consultation 
with Member 
States) 

Key stakeholders 
and partners 

Resource group 
(in consultation 
with Member 
States) 

Key stakeholders 
and partners 

Resources 

Political 
commitment 

Funds 

Funds 

Experts 

Funds 

Human resources 

Funds 

Experts 
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Time frame 

02 Year 1 

02 and 03 
Year 1 

03 Year 1 

From 03 
Year 1 
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Planning elements 

Regional goal 

To reduce the disease 
burden due to major 
parasitic and 
vectorborne diseases to 
such an extent that they 
are no longer major 
public health problems 

Regional objective 

To reduce incidence 
rates of dengue fever 
and dengue 
haemorrhagic fever 

Purpose 

To increase capacity to 
predict, detect early and 
respond to dengue 
outbreaks 

• 

• 

• 

• 

• 

• 

• 

Component V. Dengue Outbreak Response 

Indicators Verification source Assumptions and 
risks 

The rising trend in dengue Regular WHO updates Political commitment 
stemmed between 2008 Funds 
and 2010 relative to 2005-

Human resources 
2007 

Dengue outbreak Coordination and 
Regional average reported response report surveillance systems 
incidence rate reduced by in place 
at least 20% (2010-2012 
average versus 2005-
2007) 

Regional average reported 
incidence rate reduced by 
at least 20% (2013-2015 
average versus 2010-
2012) 

impact of outbreak 
mitigated 14 

Number of Member States Emergency operation Political commitment 
with an effective early centre records and IHR Funds 
warning system in place (2005) focal point 

Human resources 
and articulated into existing appointed 
epidemic response (i.e. 
pandemic influenza, global 
outbreak alert response 
network) 

Number of Member States National plans and 
that have allocated budgets 
financial and human 
resources for dengue 
outbreak response 

Number of Member Sates Bureau of 
with a rapid response epidemiology IHR 
system in place and the (2005) focal point 
core capacity to respond as reports 
per IHR (2005) 
requirements 

14 Measured by morbidity and mortality rates, number of cases, geographical containment, and duration of outbreak 



Planning elements Indicators 

26. Early warning system • Number of countries having 

and dengue operationalized early 

surveillance system warning system based on 
developed and disease surveillance data, 

scaled up epidemiological 
information, virus serotypes 
(from Component I), vector 
densities/distribution (from 
Component II) and 
environmental data (i.e. 
rainfall, temperature) and 
notify within (xx) period of 
time 

27. Standard operating • Number of Member States 

procedures (SOPs) with dengue outbreak 

and system SOPs in place 

developed for • Number of Member States 
dengue outbreaks with adequate designated 

staff and necessary 
infrastructure in place 

• Number of Member States 
with the capacity to 
respond to dengue 
outbreaks by following 
standard operating 
procedures 

28. Coordination • Number of Member States 

mechanisms within with functional intersectoral 

the Ministry of dengue emergency task 

Health and with force 

other programmes 
and sectors 
established 

29. Intercountry • Number of intercountry 

coordination meetings held 

mechanisms in • Number of biregional 
place coordinating meetings 

30. A mechanism to • Number of Member States 

incorporate rumour with a mechanism (IHR 

surveillance framework) incorporating 

developed and rumour surveillance into 

implemented the national surveillance 
system 

• Number of Member States 
with a system incorporating 
focal persons (health 
workers) to verify rumours 
in the community 

• Number of Member States 
with the capacity to verify 
outbreaks within a 
specified number of hours 

Verification source 

Member States' 
surveillance reports 

Standard operating 
procedures manual 

Staffing records 

National plans and 
SOPs manuals 

Terms of reference for 
dengue emergency 
task force 

Reports of task force 

Intercountry meeting 
reports 

Biregional meeting 
reports 

National surveillance 
reports 

WHO and partners 
mission reports, 
outbreak investigation 
team reports 
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Assumptions and 
risks 

Political commitment 

Funds 

Human resources 

Functional 
surveillance system 

Funds 

Experts 

Funds 

Experts 

Funds 

Political commitment 

Funds 

Experts 

Political commitment 
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Planning elements 

31. Regional outbreak 
response 
guidelines 
developed 

32. The ability of health 
workers to respond 
to the dengue 
outbreak 
strengthened 

33. Risk communication 
plan developed 

• 

• 

• 

• 

• 

• 

Indicators Verification source 

Regional outbreak Copy of regional 
response guidelines guidelines 
available 

Number of Member States National training 
with outbreak response report'5 
guidelines and training 
manuals for health 
workers available 
Number of Member States Staffing records 
with responsible health 
workers trained on 
outbreak response SOPs 

Risk communicalion plan Copies of regional risk 
with clear roles and communication plan 
responsibilities in 
communicating with the 
public 

Number of Member States National plan 

with programmes 
incorporating risk 
communication included in 
their national plan 

Number of Member States Written SOPs 
with standard operating 
procedures for media 
interaction 

15 Showing results of competence tests on standard operating procedures and guidelines 

Assumptions and 
risks 

Funds 

Experts 

Human resources 

Funds 

Human resources 

Staff motivation 

Political commitment 

Funds 

Experts 



Activities Outputs Responsible 
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Resources and 
time frame 

Expected result 26: National early warning system/dengue surveillance system developed and scaled up 

26.1 Agree and adhere to • Outbreak response plans Ministry of Health (or Political 

components of early • Adherence to IHR (2005) relevant agency) commitment 

warning system commitments WHO Funds 

Human resources 

Functional EOC at 
Ministry of Health 
and WHO 

04 Year 2 

26.2 Develop guidelines • Guidelines Ministry of Health (or Funds 

for ea~y warning relevant agency) Experts 
systems WHO 04 Year 2 

26.3 Develop indicators • Expert meeting report WHO Funds 

for forecasting of Experts Experts 
outbreaks. 04 Year 2 

26.4 Establish system of • Weekly reports Ministry of Health (or Political 

weekly reporting relevant agency) commitment 

Funds 

01 Year 3 

Expected result 27: Dengue outbreak standard operating system developed 

27.1 Development of • SOPs manual Ministry of Health (or Political 

SOPs including relevant agency) commitment 

triggers for declaring WHO Funds 
outbreaks and Human resources 
defining 

04 Year 1 stakeholders and 
their roles and 
responsibilities 

27.2 Training in the use of • Training report Ministry of Health (or Funds 

SOPs relevant agency) Human resources 
WHO 02 Year 2 

27.3 Monitoring use of • Monitoring reports WHO Funds 

SOPs Ministry of Health (or Human resources 
relevant agency) Annually beginning 

04 Year 2 

Expected result 28: Coordination mechanisms within the Ministry of Health and with other programmes and 
sectors established 

28.1 Constitute an • Intersectoral task force Ministry of Health (or Political 
intersectoral dengue coordinated by the relevant agency) commitment 
emergency task Ministry of Health or WHO Funds force relevant agency 

Other sectors Human resources 
• Minutes and accords Interest of other 

resulting from intersectoral sectors 
meetings within the public 
as well as involving the 01 Year 2 
private sector 
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Activities 

2B.2 Collaboration with 
other health 
programmes and 
disease surveillance 

• 

Outputs Responsible 

Interdepartmental joint Ministry of Health 
plans, reports and records WHO 
of intervention 

Expected result 29: Intercountry coordination mechanisms in place 

29.1 Intercountry • Meeting reports WHO 
coordination 

Ministry of Health meetings (four to 
five) 

29.2 Biregional meetings • Meeting reports WHO 
(two) 

29.3 Share-point site or • Electronic communication Ministry of Health 
equivalent system in place WHO intercountry and 
biregional 
communication 
mechanism 

Resources and 
time frame 

Funds 

Political 
commitment 

02 Year 2 

Political 
commitment 

Funds 

Human resources 

Funds 

Funds 

Human resources 

02 Year 2 

Expected result 30: A mechanism to incorporate event-based surveillance developed and implemented 

30.1 Establish effective • Effective media scanning Ministry of Information Political 
media and rumour mechanism in place Ministry of Health commitment 
scanning mechanism 

WHO Media participation 

Funds 

Human resources 

02 Year 2 

30.2 Strengthen rumour • Effective rumour Ministry of Health Political 
verification verification mechanism in WHO commitment 
mechanism place 

Partners (e.g. CDC) Funds 

Human resources 

01 Year 3 

Expected result 31: Regional outbreak response guidelines developed 

31.1 Develop regional • Guidelines Ministry of Health Political 
outbreak response • SOPs WHO commitment 
guidelines and SOPs Funds 
targeting different 

Experts levels 
02 Year 2 

Expected result 32: The ability of health workers to respond to the dengue outbreak strengthened 

32.1 Mapping of personnel • Inventory of trained staff in Ministry of Health Political 
already engaged in outbreak response (e.g. Other ministries (e.g. commitment 
outbreak response avian influenza) Environment) Funds 
(e.g. avian influenza) 

WHO Human resources 

02 Year 1 

32.2 Training need • Assessment report Ministry of Health Funds 
assessment WHO Human resources 

02 Year 1 



Activities Outputs 

32.3 Training in outbreak • Training reports 
response 

Expected result 33: Risk communication plan developed 

33.1 Develop risk • Risk communication plan 
communication plan to be incorporated into 
and incorporate it dengue outbreak SOPs 
into dengue oulbreak • Risk communication 
SOPs and components specific to 
incorporate risk dengue incorporated into 
communication existing epidemic alert and 
components specific response risk 
to dengue into communication plan 
existing epidemic 
alert and response 
risk communication 

jlIan 

33.2 Training of focal • Training reports 
points in all relevant 
aspects of risk 
communication 

33.3 Collaborate with other • Joint plans 
sectors to harmonize • Inlersectoral meeting 
implementation of reports 
risk communication 

Responsible 

Ministry of Health 

Other ministries (e.g. 
Environment) 

WHO 

Ministry of Health 

Olher ministries (e.g. 
Environment) 

WHO 

Ministry of Health 

Other ministries (e.g. 
Environment) 

WHO 

Ministry of Health 

Olher ministries (e.g. 
Environment) 

WHO 
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Resources and 
time frame 

Political 
commitment 

Funds 

Human resources 

02 Year 2 

Political 
commitment 

Funds 

Human resources 

04 Year 1 

Funds 

Human resources 

02 Year 2 

Funds 

Human resources 

04 Year 2 
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Planning Elements 

Regional goal 

To reduce the 
disease burden due 
to major parasitic and 
vector borne diseases 
to such an extent that 
they are no longer 
major public health 
problems 

Regional objective 

To reduce the 
morbidity and 
mortality rates due to 
dengue fever and 
dengue haemorrhagic 
fever 

Purpose 

To address 
programmatic issues 
and gaps that require 
new or improved tools 
for effective dengue 
prevention and 
control 

Expected results 

34. Operational 
research capacity 
in dengue of 
existing academic 
and scientific 
institutions in 
Member States 
enhanced 

• 

• 

• 

• 

• 

· 
• 
• 

• 

• 

• 

VI. Dengue research 

Indicators Verification Source Assumptions and risks 

The rising trend in dengue Regular WHO updates Political commitment 
stemmed between 2008 and Funds 
2010 relative to 2005-2007 

Human resources 
Regional average reported Dengue outbreak Coordination and 
incidence rate reduced by at response report surveillance systems in 
least 20% (2010-2012 place 
average versus 2005-2007) 

Regional average reported 
incidence rate reduced by at 
least 20% (2013-2015 
average versus 2010-2012) 

Impact of outbreak 
mitigated

16 

Programmatic issues and Situation analysis Political commitment 
gaps identified reports Funds 
Research priorities identified Research findings (e.g. Experts 

publications, reports) Programmatic issues and Human resources 
gaps successfully addressed 
through research 

Number of reports and Publications Political commitment 
publications specifically Commitment of academic 
addressing programmatic sector/ national research 
gaps List of WHO councils or ministries 
Number of collaborating collaborating centres 

Commitment of WHO 
centres participating in collaborating centres 
operational research List of memoranda of 

understanding, joint Funds 
Number of institutions 

research protocols and Experts 
engaged in twinning or 
collaborations/partnerships implemented projects Human resources 

within or outside the Asia Grant agreements 
Pacific Region per year 

Iii Measured by morbidity and mortality rates, number of cases, geographical containment, and duration of outbreak 



Planning Elements Indicators 

• Number of granls direclly 
addressing programmatic 
gaps in the Asia Pacific 
R~on 

35. Disease burden • Number of Member States 
estimated engaged in disease burden 
( epidemiologic estimate studies 
impact, social • Number of countries that 
costs and cost have completed disease 
of illness) burden estimates 

36. New knowledge • Number of research projects 
gained, new tools per country addressing 
developed, development of tools 
existing tools • Number of Member States 
improved and where new tools are being 
new strategies researched 
developed 

Number of Member States • 
where new or improved tools 
are being validated 

37. Evaluation of · Number of cost-evaluation 
tools and studies involving new and 
strategies for improved tools 
dengue control • Number of cost-evaluation 
and case studies involving new and 
management improved strategies 

• Number of economic studies 
such as cost minimization, 
cost-effectiveness, cost of 
utility, budget impact 

38. Translation of new • Number of programmes in 
and improved Member States adopting 
tools into research recommendations in 
programmatic policy formulation and 
activities programme implementation 

• Number of programmes 
publishing operational 
research findings 

• Number of Member States 
that have established 
research priorities based on 
programme needs 

Verification Source 

Country reports 

Publications or reports 

Country and/or 
programme reports 

Publications or reports 

Country and/or 
programme reports 

Country and/or 
programme reports 
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Assumptions and risks 

Political commitment 

Commitment of academic 
sector, national research 
councils or ministries 

Commitment of WHO 
collaborating centres 

Funds 

Experts 

Human resources 

Political commitment 

Commitment of academic 
sector and national 
research councils or 
ministries and private 
sector 

Commitment of WHO 
collaborating centres 

Funds 

Experts 

Human resources 

Political commitment 

Commitment of academic 
sector and national 
research councils or 
ministries and private 
sector 

Commitment of WHO 
collaborating centres 

Funds 

Experts 

Human resources 

Political commitment 

Commitment of academic 
sector and national 
research councils or 
ministries 

Commitment of WHO 
collaborating centres 

Funds 

Experts 

Human resources 
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Activities Outputs Responsible Resources and 
time frame 

Expected result 34: Operational research capacity in dengue of existing academic and scientific 
institutions in Member States enhanced 

34.1 Map of research • Listing and/or WHO Funds 
institutions, inventory Ministry of Health Human resources 
researchers and 

Other ministries Year 1 research networks 
in the Asia Pacific 
Region 

34.2 Conduct workshops • Workshop reports WHO Funds 
to develop • Research protocols Special Programme Experts 
operational for Research and Human resources research protocols Training in Tropical 

Diseases (TDR) Established in 

Research councils 
Year 1 and ongoing 

and/or academ ic 
institutions 

34.3 Set up a system for • Share Point or other WHO Political commitment 
information system Research councils and interest of 
exchange and/or academic research institutions 

institutions Funds 

Ministry of Health Experts 

Other ministries Human resources 

Established in 
Year 1 and ongoing 

34.4 Training in applied • People trained in Established in 
and operational operational research Year 1 and ongoing 
research 

34.5 Brokering national • Twinning Established in 
and international arrangement in place Year 1 and ongoing 
twinning 
arrangements and 
collaboration 

Expected result 35: Disease burden estimated (epidemiologic impact, social costs and cost of illness) 

35.1 Conduct situation • Situation analysis Ministry of Health Funds 
analysis on report Other ministries Experts 
information gaps to 

WHO Human resources estimate disease 
burden Year 1 and Year 2 

35.2 Develop a protocol • Protocol WHO Funds 
for disease burden Experts 
estimation 

Year 1 and Year 2 

35.3 Develop • Methodologies Year 1 and Year 2 
methodologies to developed 
estimate 
prevalence 
incidence and 
mortality from 
available data 



Activities Outputs 

35.4 Conduct research • Reports andlor 
and publish studies publications 
and use these for • Advocacy reports 
advocacy 

Responsible 

Researchers, 
academic institutions 
and collaborating 
centres 

WHO 

Ministry of Health 

Other ministries 
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Resources and 
time frame 

Political commitment 
and interest of 
research institutions 

Funds 

Expert 

Human resources 

Year 2 and ongoing 

Expected result 36: New knowledge gained, new tools developed, existing tools improved and new 
strategies developed 

36.1 Develop and test • GIS system in place Researchers, Political commitment 
new surveillance • Effective surveillance academic institutions and interest of 
tools and and predictive tools and collaborating research institutions 
mechanisms developed centres Funds 

• Identification of risk Experts 
factors WHO 

Human resources 
Ministry of Health Year 1 and ongoing 

Other ministries 

36.2 Evaluate improved • Evaluation reports Researchers, Political commitment 
and new vector and andlor publications academic institutions and interest of 
other preventive · Results of multicentre and collaborating research institutions 
control strategies studies addressing centres Funds 
and tools key indicators WHO Experts 

Ministry of Health Human resources 
Other ministries Year 1 and ongoing 

36.3 Conduct studies on • Publications Researchers, Political commitment 
biomarkers in academic institutions and interest of 
DHFIDSS and collaborating research institutions 

centres Funds 
WHO Experts 
Ministry of Health Human resources 
Other ministries Year 1 and ongoing 

36.4 Develop new and • Reports andlor Researchers, Political commitment 
improved case publications academic institutions and interest of 
management and collaborating research institutions 
strategies for centres Funds 
DHF/DSS WHO Experts 

Ministry of Health Human resources 
Other ministries Year 1 and ongoing 

36.5 Collaborate in the • Collaboration Researchers, Political commitment 
development of new progress reports academic institutions, and interest of 
products and andlor monitoring collaborating centres research institutions, 
technologies reports of vaccine and private sector private sector and 

trials Ministry of Health other stakeholders 

• Collaboration Other ministries Funds 
progress reports Experts 
andlor monitoring 

Human resources 
reports of vaccine 
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Activities 

36.6 Conduct research on 
insecticide 
resistance 

36.7 Conduct studies on 
the effect of climate 
change on dengue 

Outputs 

drug trials 

• Collaboration 
progress reports 
andlor monitoring 
reports resulting from 
development of new 
dillgnostic tools 

• Results of research 
studies 

· Reports andlor 
publications 

Responsible Resources and 
time frame 

Year 1 and ongoing 

Researchers, Funds 
academic institutions Experts 
and collaborating 

Year 1 and ongoing centres 

WHO 

Ministry of Health 

Other ministries 

Ministry of Health Commitment of 
Other ministries academic sector, 

national research 
councils or ministries 

Funds 

Experts 

Year 1 and ongoing 

Expected result 37: Evaluation of tools and strategies for dengue control and case management 

37.1 Conduct a review of • Report of cost Ministry of Health Funds 
costings of each analysis Other ministries Experts 
programme's • Publications WHO strategic 
components 

37.2 Develo p protocol • Protocol Experts Funds 
for evaluation • Publications WHO 
studies (efficacy, 
effectiveness, 
accessibility , 
acceptability, 
feasibility and 
sustainability) in 
different settings 

37.3 Perform cost • Proposals andlor Experts Funds 
studies on existing protocols WHO 
or new dengue • Reports and 
prevention, control publications 
and case 
management 
strategies including 
COMBI, 
intersectoral 
cooperation, 
integrated vector 
management 

37.4 Use evidence from • Advocacy documents Ministry of Health Funds 
cost studies for and materials Other ministries Human resources 
advocacy and • Resources WHO mobilization of mobilization plan 
resources Partners 



Activities Outputs Responsible 

Expected result 38: Translation of new improved tools into programmatic activities 

38.1 Conduct joint • Meeting reports WHO 
meetings and • Publication of reports TDR 
workshops to 

Ministry of Health establish operational 
research priorities Other ministries 
and dissemination of 
research findings 

38.2 Participation of key • Programme WHO 
researchers in managers' meeting TDR 
programme reports 

Research councils managers' meetings 
and/or academic 
institutions 

Ministry of Health 

Other ministries 

38.3 Establish a working • Formal entity Ministry of Health 
group, task force or established Other ministries 
liaison among • Appropriate 
programme staff and allocation of 
researchers who will resources 
coordinate, monitor 
and evaluate the 
integration of 
research findings into 
operations and 
policies 

WPR/RC59/8 
page 53 

Annex I-Appendix I 

Resources and 
time frame 

Funds 

Experts 

Human resources 

Funds 

Experts 

Human resources 

Funds 

Human resources 



ORGANIZATIONAL CHART I BANGLADESH 

MOHFW 

DGHS 

Director (Disease Control) Director (Vector Control) Director (PHC) Director (CMSD) 

Program Manager Deputy Director (DC) Deputy Director (M&DDC) 

Deputy Program Manager AD (DC) AD (M&DDC) 

- Entomologist - Scientification - AD (Laboratory) 
- Laboratory Technician -MO 
- Supporting Staff - Evaluation - AD (Disaster) 

- Control Room MO 



ORGANIZATIONAL CHART / BRUNEI 

Department of Health Services 

Environmental Health 

- Disease Control Division 

Vectorborne Unit 

(Surveillance Prevention 

Control Epidemiology) 

- Environmental Health Division 

Entomology 

Vector Control 

Stores (I nsecticides I Larvicides) 

Vector Surveillance 

Ministry of Health 

Community Health 

- Health Promotion + Education 

- Community Health Centres 

- School health 

- Maternal and Child Health 

- Community Nursing 

Department of Medical 
Services 

Case Management 

- Paediatrics 

- General Medicine (Adult) 

- Intensive I Critial Care 

- Emergency Medicine 

- Laboratory Services 

Virology 

Pharmaceuticals 

Ministry (Central) 

- Human Resource 

- Training 

- International Relations 

- Budget (Salary) 

- E-Health 

- Estates (Building) 

- Logistics 

- Public Relations 



ORGANIZATIONAL CHART / CHINA 

I Ministry of Health I 
.1 

China CDC I I , , , , , , 
~ 

I Provincial Health Department I I Provincial CDCs I 
, , , , , , , 
'" 

Cooperative sectors at all levels I Prefectual Health Bureau I I Prefectual CDCs I 

\ 
, , , 
, , 
~ 

I County Health Bureau J l County CDCs I 
, , , 
, , , , 

I 
, , 

Hospitals ---------------------~ 



ORGANIZATIONAL CHART I COOK ISLANDS 

HeaHh Executive 

- Nurses 
- Laboratory 
-X-Ray 
- Medical Statistics 
- Domestic Staff 



Division 
Level 

ORGANIZATIONAL CHART / FIJI 

DPH National Focal Point on Outbreak Response 

NHEH 

,-____ ....L ____ --,,--- Program Manager 

Dengue Program Manager 

GMCH - Outbreak Response 
Mana er 

National Level 



ORGANIZATIONAL CHART I FRENCH POLYNESIA 

Ministre De Lasante 

I 
Direction De Lasante 

J 

I I I I I 
Service 0' Hygiene 

Department De Prevention Department Financier 
Department Des Resources I Subdivisions De Sante I Et Salubrite Publique Huraines 

I 
J 

I I 1 
Division De Lutte 

Bureau De Prevention Des 

Antivectorielle 
Naladies Infectiouses Bureau De Prevention Des Bureau De Veille Sanitaire 

(Vector Control) 
Dengue Response and Dengue Naladies Neesau Node Devie (Diseases Surveillance) 

Programme Manager 



ORGANIZATIONAL CHART / China (Hong Kong) 

Secretary for Food and Health 

Hospital Authority Director of Health 

I I I Port Health Office (Focal Point Controller of Centre for Health 
of IHRl Protection 

I 
Surveillance and Epidemiology 

Branch 
I 

I I 
Surveillance Section (Dengue Epidemiology Section 

Programme Manager) (Outbreak Response Manager) 



l 
t 

I ndo Red Cross 
_(Blood Bank) 

t 
I NIHRD I 

ORGANIZATIONAL CHART / INDONESIA 

Ministry of Health J 
::I 

[ 

J 

fDirectorate Surveillance I 
EpidemioloQY 

I 

i 
DGIDC&EH ] 

t 
Promotion Health Center 

---'-

--.1 
I Sub-Directorate 

Arbovirus 

t 
Secretary General MOH 

I 

I 
Public communicatiOilj 

Center 

I 
t 

Sub-Directorate 
Vector Control I 

t 
Crisis Center l 

---'-
Program & Information 



ORGANIZATIONAL CHART / CHINA (MACAO) 

I Secretary for Administration 
and Justice 

I 
Public Security Police Force 1 I 

I Government Information I 
Bureau I 

I Land, Public Works and I I Transoort Bureau 

I Health Bureau I 
I 

I I Center for Disease Prevention I 
and Control (CDC) 

I Civic and Municipal Affairs I Bureau 



Ministry of Health 

I 
Director General of Health 

1 
Deputy Director of Health 

(Public Health) 

I 
* Director of Disease Control 

I 
Deputy Director of Disease 

Control 
~Vector Borne Disease} 

1 
I I 

Principal Assistant Director 
Entomologist (Public Health Physician) 

(Dengue) 

Dengue Programme Manager 
•• Outbreak Response Manager 

ORGANIZATIONAL CHART I MALAYSIA 

Staff Health Director 

** Deputy Health Director 
(Public Health) 

I 
I I 

* Principal Assistant Director 
Health Education Officer 

(Vector Borne Disease) 

I I 

Health Education Officer Entomologist I District Health Officer 

I 
I I 

Entomologist Health Education Officer 
Assistant Environment 

Health Officer 
-- -



ORGANIZATIONAL CHART I MYANMAR 

L-______ ~r--------l! 
* Programme Manager of all Vector Borne Diseases 



ORGANIZATIONAL CHART / PHILIPPINES 

Secretary of Health 

1 
Undersecretary of Health 

Policy and Standard 
Development Team for Service 

Delivery 

~ 
Assistant Secretary 

I 
I .. I 

National Center for Disease 
National Center for Health 

National Epidemiology Center ------ Prevention and Control (Focal ------
Promotion 

Point - Outbreak Response) 

1 
Infectious Disease Office 

I 
I I 

Division Head Division Head 

Malaria Tuberculosis 
Dengue & Emerging Infectious Diseases Filariasis 
HIV I AIDS Soil-Transmitted Helminths 
Rabies Schistosomiasis 

Leprosy 



ORGANIZATIONAL CHART / SAMOA 

I 

National Health Services 
(General Manager) 

1 
1 

Clinical Manager Laboratory Manager 

1-----Patient Care 

'----- Case Management 

ACEO - Assistant Chief Executive Officer 
CEO - Chief Executive Officer 
HPPSD - Health Promotion + Preventive Health Services 
SDPD - Strategic Development + Planning Division 
NHS - National Health Services 

L-----Virus Confirmation 



I 
I 

Vector Control 

Larval Survey 
Larval Control 
Spraying 

I 

Environmental Health Measures 
Lymphatic FilariasIs 

I 
1 

ORGANIZATIONAL CHART / SAMOA 

I 
ACEO-HPPSD I 

I 

CDC 

1 Investigation 

1 
Health promotion 

Media 
Community Awareness 

CEO 

I 

ACEO-SDPD 

[ Information (Data 
Information System) 



Programme Manager 

Outbreak Response 
Manager 

ORGANIZATIONAL CHART I SINGAPORE 

General 
Public Health 

i 

Ministry of Health 

I 
Director of Medical Services I 

(Health) 

I 
I I 

Communicable Communicable I 
Diseases Division, Diseases Centre, 

MOH TTSH 
I 



ORGANIZATIONAL CHART I SOLOMON ISLANDS 

Responsibilities 

1 - Outbreak Response Manager (Chairman of National Dengue Committee) 
2 - Dengue Programme Manager (Head of Research/Monitoring in VBOCP) 

National dengue Committee 



ORGANIZATIONAL CHART / SRI LANKA 

Dengue Programme Manager ~---l 

Director General of Health 

Deputy Director General -
Public Health Services 



Outbreak Response Director of Bureau of 
Manager -- Epidemiology 

Dengue Programme 
Manager 

ORGANIZATIONAL CHART / THAILAND 

Ministry of Public Health 

r------ll Department of Disease Controll-I-----1 

Bureau of Epidemiology 

Dengue Unit Chief 
Bureau of Vector Borne 

Disease 

Other Department 



ORGANIZATIONAL CHART I TONGA 

I 

Oirector of Health 

Chief Medical Officer 
(Public Health) 

HIS I I Community Health I I Health Promotion I I Environmental Health I Communicable Diseasesl 

Dengue Programme 
Manager 

Outbreak Response Manager 

Epidemic Task Force 
(Dengue) 

I 
Pediatric Ward I l 

~ I 
'D Medical Ward I I laboratory I LI ____ D_I ___ ---' 



Family Health 

ORGANIZATIONAL CHART I VANUATU 

Minister of Health 

Director General 

Director Public Health 

Health Promotion 

Outbreak Response Manager 

Environmental Health 

Focal Point Disaster 
Management 

Dengue Program Manager 

MalVBDCP 

Dengue Control 

I. T Dengue Strategic Plan 

Country Emerging Diseases .. T • Health Disaster Plan 
Strategic Plan 

National Disaster Plan 

Ministry of Internal Affairs 



Outbreak response manager 
Central level and Dengue 

Program Manager 

Outbreak response manager at 
Provincial level 

ORGANIZATIONAL CHART / VIET NAM 

Ministry of Health 
General department of Preventive Medicine & Environmental Health 
(Sub-committee on Surveillance and Outbreak Response Therapy) 

(4 preventive institutes - NIHE, Pasteur Institute and Highland Institute) 
Providing technical advise to insecticide resistance monitoring 

.~ 
Steering committee at Provincial Level 

Sub-committee: Surveillance and outbreak response, thereapy 
leadinQ by Department of Health Preventive Medicine Centerl 

1 ~ 

Community Management Committee (local authority, health worker, school) 

~ 
Collaborator network 

1 
Community 



DENGUE SITUATION UPDATE BY COUNTRY, 8 MAY 2008 

Country Focal Point National Plan Budget Organization 200612007 
Allocation Chart dengue 

(Gov't) update 

Yes No Yes No Yes No Yes No 2006 2007 

Australia ./ ./ ./ ./ ./ ./ 

Bangladesh ./ ./ ./ ./ ./ ./ 

Brunei Darussalam ./ ./ ./ ./ ./ ./ 

Cambodia ./ ./ ./+ ./ ./ ./ 

China ./ ./ ./ ./ ./ ./ 

China (Hong Kong) ./ ./ ./ ./ ./ ./ 

China (Macao) X ./ ./ ./ ./ ./ 

Cook Islands X ./ ./ ./ ./ ./ 

Fiji ./ X X ./ NA NA 

French Polynesia ./ X X X NA NA 

Indonesia ./ ./ ./ ./ ./ ./ 

Lao People's ./ ./ X ./ ./ ./ 
Democratic 

Republic 

Malaysia ./ ./ ./ ./ ./ ./ 

Myanmar ./ ./ ./ ./ ./ ./ 

Papua New Guinea ./ X X ./ NA NA 

Philippines ./ ./ ./ ./ ./ ./ 

Samoa X X X ./ ./ NA 

Singapore ./ ./ ./ ./ ./ 

Solomon Islands ./ X X ./ NA NA 

Sri Lanka ./ ./ ./ ./ ./ ./ 

Thailand ./ ./ ./ ./ ./ ./ 

Tonga ./ ./ X X NA NA 

Vanuatu ./ X ./ ./ ./ NA 

Vietnam ./ ./ ./+ ./ ./ ./ 
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ASIA-PACIFIC DENGUE PROGRAM MANAGERS MEETING 

Singapore, 5-9 May 2008 

PROGRAM OF ACTIVITIES 

Day 1: Monday, 5 May 2008 

Chairman: 
Co-chair: 
Rapporteur: 

08:30 

09:00 

09:15 

09:30 

09:45 

10:15 

10:35 

10:55 

11 :15 

11 :25 
11:40 
11 :55 

12:10 
12:20 

12:30 

13:30 
13:45 

14:00 

Mr Khoo Seow Poh, GDPHINEA 
Dr Wichai Satimai (Thailand) 
Dr Raman Velayudhan and Dr Deyer Gopinath 

Registration 

Welcome address - Dr_ John Ehrenberg 
(on behalf of Dr Shigeru Omi, Regional Director) 

Opening remarks - Df- Yaacob Ibrahim 
Minister for the Environment and Water Resources, Singapore 

Tea/coffee break 
(Viewing of country pasters and Video clips on dengue documentaries and 
advertisement) 

Keynote address: Disease burden I Economic impact 
- Dr. Jose Suaya 

Global overview on dengue 
- Dr. Michael Nathan 

Western Pacific Regional overview of dengue situation 
- Dr. John Ehrenberg 

South East Asia Regional overview of dengue situation 
- Dr. Chusak Prassitisuk 

Discussion IQ Ii: A session 

National Program Overview (15 min each) 
- Singapore 
- Australia 
- Thailand 

Discussion/Q Ii: A session 
Group photo 

Lunch break 

National Program Overview (continued) 
- Brunei Darussalam 
- Cambodia 

Discussion/Q Ii: A session 



14:15 

14:45 

15:00 
15:15 
15:30 
15:45 

16:00 

16:15 
16:30 
16:45 

17:00 

17:10 

17:40 

18:00 

19:00 

Special Topic Presentation: Regional forum on environmental and health 
and interagency collaboration for dengue 
- Mr. Mylvakanam /yngangarasan (UNEP) 

Discussion/Q 6: A session 

National Program Overview (continued) 
- China 
- Hong Kong 
- Macao 
- Cook Islands 

Tea/coffee break 

National Program Overview (continued) 
- Fiji 
- French Polynesia 
. Indonesia 

Discussion/Q 6: A session 

Special Topic Presentation: COMBI - Summary of impact assessments 
- Dr. Everold Hosein 

Discussion/Q 6: A session 

End 

Welcome dinner hosted by the NEA Chairman 
(Cocktail reception followed by dinner at 7:30 p.m.; 
Donors to join dinner) 



Day 2: Tuesday, 6 May 2008 

Chairman: 
Co-chair: 
Rapporteur: 

08:30 
08:45 
09:00 
09:15 

09:30 

09:45 

10:00 

10:20 

10:30 

10:50 

11 :00 
11 :15 
11 :30 
11 :45 
12:00 
12:15 

12:30 

12:45 

13:45 

14:00 

14:10 

14:30 

14:40 

15:00 

15:15 

Dr. Scott Ritchie (Australia) 
Dr. Touch Sok (Cambodia) 
Dr. Raman Velayudhan and Dr. Corrine Capuano 

National Program Overview (15 min each) 
- Lao PDR 
- Malaysia 
- Samoa 
- Philippines 

Discussion/Q 6: A session 

Tea/coffee break. 

Special Topic Presentation: PPHSN surveillance system 
- Dr. Justus Benzler 

Discussion /Q 6: A session 

Special Topic Presentation: Intersectoral approach based on Singapore·s 
experience 
- Mr. Satish Appoo 

Discussion/Q 6: A session 

National Program Overview (continued) 
- Myanmar 
- Solomon Islands 
- Sri Lanka 
- Tonga 
- Vanuatu 
- Vietnam 

Discussion/Q 6: A session 

Lunch break. 

National Program Overview (continued) 
- Bangladesh 

Discussion /Q 6: A session 

Special Topic Presentation: Using GIS system in dengue control 
- Mr. Tai Ji Choong 

Discussion/Q Ii: A session 

Special Topic Presentation: Integrated vector management 
- Dr. Raman Velayudhan 

Discussion/Q 6: A session 

Presentation of the bi-regional strategic plan draft 
- Dr. John Ehrenberg 



15:30 

15:35 

15:45 

17:30 

Discussion/Q & A session 

TealCoffee break 

Work group discussion - Adaptation of the bi-regional strategic plan 
Participants split into 6 groups. 

Group Facilitators: 
Group 1: Dengue Surveillance: Dr. Justus Benzler/Dr. C. Capuano 
Group 2: Dengue Integrated Vector Management: Dr. R. Velayudhan/ 

Dr. J. Hii 
Group 3: 

Group 4: 

Group 5: 

Group 6: 

End 

Dengue Case Management: Prof. Lucy Lum/ 
Dr. Lyndon Lee Suy 
Social Mobilization and Communication for Dengue: 
Mr. Pricha Petlueng/Dr. Everold Hosein 
Dengue Outbreak Response: Dr. Deyer Gopinath 
Dr. Chang Moh Seng/Dr. Michael Nathan 
Dengue Research: Dr. Lee Han Urn/Dr. Ng Lee Ching 



Day 3: Wednesday, 7 May 2008 

Chairman: 
Co-chair: 
Rapporteur: 

08:30 

09:00 

09:10 

10:10 

10:30 

11 :00 

11:20 

11 :30 

11 :50 

12:00 

12:20 

12:30 

14:00 

14:20 

14:30 

14:50 

15:00 

15:20 

15:30 

15:45 

16:05 

16:25 

17:30 

Or_ Jaime Lagahid (Philippines) 
Of- Somphone Phangmanixay (Lao POR) 
Dr. Chang Moh Seng and Mr. Pricha Petlueng 

Special Topic Presentation: Update on Dengue Vaccine Development 
- Prof. Mary Ng 

Discussion/Q & A session 

Work group discussion (cont'd) - Adaptation of the bi-regional strategic plan 

Tea/Coffee break 

Work group discussion (cont'd) - Adaptation of the bi-regional strategic plan 

Work group presentation (20 min. per group with 10 min Q&:A) 
- Group 1: Surveillance 

Discussion/Q & A session 

- Group 2: Integrated Vector Management 

Discussion/Q & A session 

- Group 3: Case management 

Discussion/Q & A session 

Lunch break 

Work group presentation (continued) 
- Group 4: Social Mobilization and Communication 

Discussion/Q & A session 

- Group 5: Outbreak Response 

Discussion/Q & A session 

- Group 6: Research 

Discussion/Q & A session 

Tea/Coffee break 

Final discussion and endorsement of bi-regional strategic plan 
- Dr. John Ehrenberg 

Regional Director·s views on dengue·s current situation and key challenges 
- Dr. Shigeru Omi 

End 

Buffet dinner at East Coast Park Hawker Centre (hosted by CEO of NEA) 



Day 4: Thursday, 8 May 2008 

Chairman: 
Co-chair: 
Rapporteur: 

08:30 

08:50 

10:00 

10:20 

12:00 

13:00 

15:00 

15:20 
15:35 
15:50 
16:05 

16:20 

16:30 
16:45 
17:00 

17:15 

17:20 
17:35 

17:50 

18:00 

18:30 

Dr. Malakai Ake (Tonga) 
Dr. Liu Xia (China) 
Dr. Jeffrey Hii and Dr. Tran Cong Doi 

Coordination of individual country work session 
- Dr. John Ehrenberg 

National plans 200812009 by member countries (individual country session) 

Tea/Coffee break 

National plans 200812009 by member countries (continued) 

Lunch break 

National plans 2008/2009 by member countries (continued) 

Tea/Coffee break 

Country presentations of national plans: (15 mins) 
- Philippines 
- Malaysia 
- Brunei Darussalam 
- China 

Discussion/Q & A session 

Country presentations (continued) 
- Macao 
- Hong Kong 
- French Polynesia 

Discussion/Q & A session 

Country presentations (continued) 
- Cook Islands 
- Australia 

Discussion/Q & A session 

End 

Tour offered: Night Safari 



Day 5: Friday, 9 May 2008 

Chairman: 
Co-chair: 
Rapporteur: 

08:30 
08:45 
09:00 
09:15 

09:15 

09:25 
09:40 
09:55 

10:10 

10:20 

10:35 
10:50 
11 :05 
11 :20 
11 :35 

11 :50 

12:15 

13:15 
13:30 
13:45 

14:00 

14:15 

14:30 

15:00 

15:30 

Dr. Edmond Siu-Keung Ma 
Dr. Devika Mendis (Sri Lanka) 
Dr. Corrine Capuano and Mr. Pricha Petlueng 

Country presentations (continued) 
- Bangladesh 
- Indonesia 
- Singapore 
- Cambodia 

Discussion/Q & A session 

Country presentations (continued) 
- Fiji 
- Tonga 
- Lao PDR 

Discussion/Q & A session 

Tea/Coffee break 

Country presentations (continued) 
- Myanmar 
- Samoa 
- Solomon Islands 
- Sri Lanka 
- Papua New Guina 

Discussion/Q & A session 

Lunch break 

Country presentations (continued) 
- Thailand 
- Vanuatu 
- Vietnam 

Discussion/Q & A session 

Concluding remarks on country plans and next steps (specific 
recommendations) 
- Dr. John Ehrenberg 

CLosing remarks by the Chairman 
- Mr. Khoo Seow Poh 

End 

Tour offered: City tour 
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