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Abstract 

The year 1998 will be remembered as the Philippine’s worst year for dengue epidemics and, 
paradoxically, its best year in offsetting what potentially could have been a catastrophic health 
debacle. The lessons learned from this experience are so different from the established principles 
to lingering hypotheses on the appropriate actions in the prevention and control of dengue. For 
these reasons, the future of dengue prevention and control is its past and its present. 
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Introduction 
Dengue fever (DF) and dengue 
haemorrhagic fever (DHF) are endemic 
in the Philippines(1), where the 
reporting is not as ideal as in some 
other countries because DF and DHF 
are not reported separately. 
Heightened public awareness during 
peaks or epidemics has improved the 

reporting, which is greatly influenced 
by a physician’s suspicision rather 
than the true identification of DF or 
DHF. 

Laboratory surveillance aimed at 
identifying the circulating viral 
serotype(s) is limited to two 
laboratories, each using a different 
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method: viral cultures at the Research 
Institute for Tropical Medicine (RITM), 
the national reference laboratory of 
the Department of Health (DH), and 
the polymerase chain reaction 
technique at the St. Luke’s Medical 
Centre in Manila, which is one of the 
leading and biggest medical centres in 
the country. Some laboratories make 
use of rapid serologic tests, which 
have remained imperfect. 

Available data strongly suggests a 
3-4-year cycle corresponding to the 
reappearance of new circulating viral 
serotype(s) and the occurrence of 
minor epidemics with each re-
introduction of a new circulating 
serotype(s). DEN-2 and DEN-3 were 
reported in 1988-1991; DEN-1 in 
1992-1995; DEN-2 and DEN-3 in 
1995-1997; and DEN-2, DEN-3 and 
DEN-4 in 1997. 

Beginning 1988, each cycle 
brought about significant increases in 
the morbidity, sometimes resulting in 
isolated epidemics in vulnerable 
communities(2,3). After the 1996 
epidemic, it was predicted that 
another upsurge would be observed 
between 1999-2001, possibly 
aggravated by the effects of the El 
Nino phenomenon. 

Dengue warning signal  
Since 1996, the DH has adapted a 
hierarchy of dengue warning signals 
(Table 1) which are aimed at alarming 
communities so that appropriate 
interventions can be taken in a timely 
manner. These include a dengue alert, 
dengue hot spot, and dengue 
epidemic. 

The dengue alert is advised just 
before the start of the rainy season 
when DHF cases begin to peak. All 14 
regions in the country have a Regional 
Epidemiology and Surveillance Unit 
(RESU) which reports through the 
National Epidemic Sentinel 
Surveillance System (NESSS) of the 
Field Epidemiology Training 
Programme (FETP) in the Central DH in 
Manila. Weekly trends are analysed for 
the occurrence of epidemics. Dengue 
hot spots are defined as areas (from 
barangays to villages to large cities) 
where a clustering of cases is 
observed for at least two consecutive 
weeks. Where cases have been 
reported to exceed the expected 
range, including a significant 
reporting of deaths, a dengue 
epidemic is declared. Interventions are 
targeted for each of these warning 
signals. These include, but are not 
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limited to, environmental and 
chemical vector control as well as the 
establishment of dengue treatment 
centres. 

Table 1.  Intervention Strategies for 
Dengue Warnings 

Intervention 
strategies 

Dengue 
alert* 

Dengue 
hot spot**

Dengue 
epidemic**

* 

Source 
reduction 

++++ ++++ ++++ 

Tri-media 
campaign 
(IEC) 

+++ +++ +++ 

Social 
mobilizatio
n and 
inter-
agency 
collaboratio
n 

+++ +++ ++++ 

Surveillance +++ +++ +++ 

Treatment 
centres  

Not 
recom-
mended 

Not 
recom-
mended 

Not 
recom-
mended 

Fogging/ 
spraying 

Not 
recom-
mended 

Not 
recom-
mended 

Not 
recom-
mended 

Internationa
l assistance 

Not 
recom-
mended 

Not 
recom-
mended 

May be 
considere
d 

The plus (+) signs indicate the relative 
importance of the strategy in relation to the 
warning level. 

* When increase in the number of cases is 
anticipated just before the onset of the peak 

months; based on past trends and future 
projections. 

** When there is a clustering of cases in a defined 
geographical area for at least two consecutive 
weeks. 

*** When the number of cases/deaths exceed the 
usual expectation. 

Dengue situation in 1998 
In 1998, epidemics began to appear in 
March in Aurora province in southern 
Luzon and in June in llo-ilo province 
in the western Visayas (Table 2). 

Table 2.  Dengue fever, cases and deaths, 
by region, Philippines,  

January 1 – December 22, 1998 

Region Cases Deaths CFR(%) 

NCR 6108 56 1 

CAR 596 6 1 

I 321 17 5 

II 1802 21 1 

III 3516 42 1 

IV 2387 54 2 

V 2067 22 1 

VI 2311 83 4 

VII 3219 95 3 

VIII 3393 55 2 

IX 1641 5 0.3 

X 1868 18 1 

XI 1050 1 0.1 

XII 747 11 2 

ARMMM 346 5 1 

CARAGA 427 6 1 
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Total 31,829 497 2 

By the year’s end, nearly 32 000 cases 
and 500 deaths were reported from all 
regions; the overall case fatality rate 
was 2%. Seventy per cent of those 
affected were children less than 15 
years of age (Table 3).  

The number of cases reported 
monthly in 1998 exceeded the 
expected range of cases reported 
monthly in the previous three-year 
period of 1995-1997 (Fig. 1). 

This was the single highest 
occurrence of dengue in the country’s 
history. Heightened public awareness 
became a double-edged sword, one 
side contributing to allay the fear of 
the disease, the other resulting in 
fever phobia that resulted in 
overcrowded hospitals and 
unnecessary depletion of blood supply 
in some areas. 

Table 3.  Dengue cases and deaths by 
age-group (N=5992) San Lazaro Hospital, 

January 1 – December 19, 1998 

Age-group 
(years) 

Cases Deaths 
Case 

fatality 
rate (%) 

 0-4 1150 23 2 

 5-9 1806 46 2.6 

10-14 1154 16 1.4 

15-19 911 5 0.5 

20-24 591 7 1.2 

25-29 193 0 0 

30-34 78 1 1.3 

35-39 52 2 3.8 

40-44 18 0 0 

45 and 
above 

39 3 8 

Total 5992 103 2 

The DH was poised to declare a 
national emergency but instead 
allayed fears by its repeated 
assurances to the public that the 
reported epidemics were isolated 
episodes which had since been 
adequately controlled. Eventually, the 
public heeded this advice. The DH 
worked with the media, which 
managed to closely monitor the 
situation, and delivered timely and 
relevant information to the public. 

Dengue operations centres 
A Dengue Operations Centre (DOC) 
was established in the Central DH as 
well as in areas with widespread 
epidemics. The DOC was a quick-
response central hub aimed at 
coordinating all intervention activities 
based on available surveillance data. 
The DOC had four main components: 
1) prevention and control; 
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2) information and education 
campaigns; 3) case diagnosis and 
treatment; and 4) surveillance. Each of 
these components had defined goals 
and objectives as well as established 
roles and functions. All activities were 
supervised by a DOC manager. By 
synchronizing these activities, optimal 
utilization of existing resources 
prevented unnecessary costs and 
impractical methods of dengue control 
(e.g. widespread fumigation 
campaigns) which local government 
officials resorted to as a means of 
offsetting the public’s sometimes 
angry reactions. 

Prevention and control 
strategies 
Source reduction as the most effective 
means of controlling the epidemic was 
of utmost priority. There was a 
conscious undertaking in affected 
communities to eliminate mosquito 
breeding sites. The challenge was to 
convince unaffected communities to 
take action in destroying breeding sites 
before cases occurred in their areas. It 
will be some time before we can assess 
the impact of the effectiveness of such 
strategies. 

Figure 1.  Dengue Fever cases in the Phillippines by month 
Highs and Lows, 1995 – 1997 vs. 1998 
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Consensus of national 
working group on the 
management of DF and 
DHF 
A standard for the diagnosis and 
treatment of DF and DHF was a 
necessary step to prevent 
unnecesesary hospitalizations and 
deaths. The recommendations for 
treatment were formulated by the 
newly-organized National Working 
Group Consensus on the treatment of 
DF and DHF and were aimed at making 
all existing treatment recommenda-
tions applicable to the vast majority of 
the patients in most parts of the 
country in various health settings, to 
foster physician confidence, and to 
enable others to institute simple, initial 
interventions. The DH, through San 
Lazaro Hospital, convened this working 
group of experts from the government, 
medical societies, the academia, the 
private sector and WHO in September 
1998. 

The treatment recommendations 
were derived from published and 
unpublished data on dengue diagnosis 
and treatment and also from the 
consensus of the working group 
members when no definitive data was 

available. The intent of the Working 
Group was for the guidelines to be 
flexible and not to supplant the 
clinical judgement of experienced 
health care providers. It was 
recognized that these guidelines 
would need to be modified as new 
information became available.  

The new guidelines were 
disseminated through site-visit 
conferences, regional seminars and 
short course training workshops on 
hands-on patient care. An integrated 
approach was adapted in which 
modules on prevention and control, 
information and education campaigns, 
and surveillance were incorporated in 
these courses and workshops. Also, 
participating agencies (hospitals or 
rural health units) were supervised in 
the establishment of dengue fast lanes 
which were aimed at the early 
recognition of the illness and 
successful DHF treatment at home. 

The National Voluntary Blood 
Programme assisted in providing 
guidelines for the proper use and 
provision of blood and blood 
components. This restored the 
confidence of health providers in 
distant health facilities and referrals to 
health facilities in urban centres were 
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gradually minimized. Such guidelines 
appeared to have been a factor in 
saving many lives. 

Lessons learned 
The 1998 dengue epidemic in the 
Philippines was the worst in the 
country’s history but it underscored 
the bold and sometimes innovative 
approaches that were made to contain 
the epidemic. It is true that there are 
no existing formulae for success but 
sound judgement based on relevant 
information always saves the day. That 
“communities determine their own 
death rate” is one observation we do 
not wish to prove again. 
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