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[ntroduction:

Dengue infection, caused by one ol Tour closely related
virus serotypes of genus Flavivieus, ranks highly among newly
emerging infectious diseases in public health signilicance and is
considered to be the most important artheopod-borae viral dis-
sase.! According 1o the Centers for Disease Control and Preven-
tion. this is the most imporant tropical infectious disease aller
mularia, with an estimated 2.5 billion people living in arcas ail
risk for epidemic transmission.? Currently, dengue is endemic in
all conlinents except Europe. Epidemic dengue hemorchagic fe-
ver (DHEF) acours in Asia, the Americas, and some Pacilie is-
lands. [n Southeast Asia, epidemic DHF lirst appeared in the
1950%. In the Philippines, the first outbreak was described in
1954, and since then, there have been reports ol epidemics on an
almost yearly busis.' Aceording 1o the National Epidemic Senti-
nel Surveillance System of the Department of Health. 35,602 den-
sue fever (DF) cases have been reporied from all regions ol the
éounery during the 1998 outhreak. The incidenee ol dengue in-
fections locally was shown 1o bave dramatically peaked over the
second half of the vear, particularly in the months ol August, Sep-
tember, and October.*

Several previous studies done abroad have shown that

important risk factors for DHF include the strain and serolype ol

the virus involved, as well as the age. immune status, and genetic
predisposition of the patient.” Infants less than one vear of age
were reported to be at preater risk of developing hemorrhagic
manilesiations, besides the presence of secondary or sequential
infection, white racial phenotvpe, presence ol chronic illness, or
a combination of these factors. * Biochemical and hemostatic ab-
notmalities have been peportedly more madied in children with
Dengue shock syodrome.”

In the Philippines, & (2w swdies have been undetaken o
demonsirate risk facrers for DHE. A retrospective study by
" Bernardo et. al, in 1988 presented a preliminary proposal for a
dengue scoring index wherein a score of seven or higher and sig-
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nificant Hemaggutination-Inhibition (111} titer signalled a
“stormicr” course of discase.® [n 1995, another retrospective study
by Fajardo et al, showed that past history ol dengue inleelion,
nulrilional state and economic status were significantly related 1o
morbidity and mortality.” A prospective study by Chua et. al, n
1992 demonstrated a greater tendency to bleed among patients
with prolonged partial thromboplastio lime and prothrombin time
in a study population of children clinically diagnosed with DHYF
bused on the world Heulth Organization (WHO) eriteria.'® [n this
study, serologic confirmation was not done. 1t must be noted, al
this point. that in a study by Reyes in 1993 on the reliakility of
decters in diagnosing DI based on the WHO criteria along, 82%
of patients diagnosed with Dengue infection were confirmed by
HI west." However, only 2% satislied all four requirements of the
criteria. Mence, so as 1o guide the physician in the evaluation and
management of DHE, this prospective study was undertalien 1o
deienmine the clinical and laboralory prediciors for the oceur
rence of bleeding (other than petechiae) among children Jiag-
nosed with Dengue Memorrhagic Fever based on the Subjects
and Methods:

Study Population:

All patients below 18 years of age admitted between
Seplember 1o November 1998 at the Philippine General [ospital
andd suspeeted 1o have Dengue infection were selected for pos-
sible inclusion. Among these, patients who met the World Heallh
Organization {WHO) eriterin for Dengue lemorrhagic Fever
{Table 1} and were confimed by Hemmagoutinalion-Enbibition
titers were incloded in this stody,

Table 1. WHO Crileria Jor Denpue Hemorrhagic Fover

The following must all be present:

- Fever, or lnstory of acute fever, lasling 2-7 davs,
occassionally bishapic

-Remorrhagic endencies, evidenced by at least one of tha
lollowing:
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> @ positive tourniquet test
= petechiae, ccchymoses or purpura
> bleeding from the mucosa, gastrointestinal tract, injec-
tion sites or other locations
= hematemesis or melena

- Thrombocytopenia (100,000 cells per mm3 or less)

- Evidence of plasima leakage due to increased vascular
permeability,
manifested by ai least one of the following:
> arise in the hematocrit equal to or greater than 20%
above average for age, sex, and population;
> a drop in the hematocrit following volume-replacement
treatment equal to or greater than 20% of baseline;
=sign of plasma leakage such as pleural effusion, ascites
and hypoproteinmia.

Table 2: Variable analyzed as predictors of bleeding other than
petechiae in DEIF patients:
Basic characteristics
SEX
age
dengue grading
Histery
duration of illness at the time ol admission
duratien of at the time of onset of bleeding
past history of dengue infection
presence of concomitant/chronic illness
chiet complaint
abdominal pain on admission
Fhysical Examination
tourniguet test
bypotension on admission
narrowed pulse pressure on admission:
presence of rash/flushing on admission
bleeding {in¢luding site of bleed)
tachycardia‘bradycardia on admission
hepatomegaly
serosal invelvement {pleural effusion/ascites)
.aboratary Examination
platelet count on admission
lowest platelet count during stay
hemoconcentration
WEC count on admission
lowest WBC count during stay
Prothrombin time/Partial thromboplastin time
Liver function test derangements
hvpoalbuminemia
Chest roentgenoram abnormalities
Electrocardiogram abnormalitites
[T R AN
Primary or secondary Dengue infection (serology)

Methods;
A Dengue Form

Upon admission, complete clinical histories and physi-
el examinations were taken from all patients included in this
stdy and the severity of each patient’s illness was graded based
onthe spectrum by Nimmanitya and Halstead as cited by the WHO

. A Dengue Form for each patient was filled out and updated
daily and included the following demographic data (age, sex, an-
thropometric measurements, address, case number), initial and
daily monitoring of clinical signs and symptoms (reflecting daily
changes in temperature, malaise, headache, gastrointestinal symp-
toms, bleeding, etc.), and laboratory examination results. Appro-
priate treatment accordingly to the recommended WHO protocol
for DHF was administered.

Grading Severity of Dengue Hemmormhagic Fever

Grade | Fever accompanied by non-specific constitutional symptams:
the only Hemorrhagic manifestations is a positive tourniquet
test andfor easy bruising,

Grade 2: Spontancous bleeding in addition to the manifestations of
Grade 1 paticnis, Usually in the form of skin or other
hemorrhages

Grade 3: Circulatory failure manifested by a rapid, weak pulse and
narrow or hypotension, with the presence of cold, elammy
skin and restlessness,

Grade 4: Profound shock with undetectable blood pressure or pulse.

B. Laboratory Investigations

Upon admission, the following laboratory work-up were
requested: complete blood count, differential count, platelet count,
blood typing, albumin, blood urea nitrogen, creatinine, liver
finctions tests, prothrombin time, partial thromboplastin time,
urinalysis, and 12-lead electrocardiogram. Hematocrit and plate-
let counts were monitored every eight hours until values returned
to normal. All other laboratory examinations and chest roentgeno-
grams were done as deemed necessary by the resident physician
in charge. Because of occassional missing values, e.g. failure to
collect a blood specimen or unavailability of certain tests, de-
nominators vary a little for different comparisons.

C. Serologic Confirmation

Serum was drawn for the acute phase of Dengue HI ti-
ters upon admission. A convalescent sample was taken at least
seven days after the initial titer or upon discharge of the patient,
whichever was longer. The paired acute and convalescent sera
were sent 1o the Research Institute of Tropical Medicine follow-
ing proper specimen collection and transport for testing using a
single assay. lnterpretation of the results was based on specific
criteria as defined by the WHO,
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Statistical Analysis:

The variables analyzed as possible predictors for presence of
hemorrhagic manifestations other than petechiae are listed in table 2.
Drata were analyzed using the Statistical Analysis System (SAS) and
Epi-Info pack

Results:
Subjects:

A total of 24] patients were injtially in the study but
only 40 patients fulfilled the WHO criteria and returned for con-
valescent HI titers, Of these, 16 patients were confirmed sero-
logically as Dengue infections and thus they comprised the final
study population. Two were primary responders while 34 had
secondary type of antibody response (Table 3}, The remaining 4
were interpreted as “not Dengue™ and of these, 3 still had a final
clinical diagnosis of DHF grade Il while one was discharged with
a diagnosis of urinary tract infection.

Table 3. Results of Dengue HE Antibody Determinaticn based an 40 paiced sera

HI Interpectation Mumber of Palicnis Peroentage
{+) Dengue infection k] 1L
Definite praacy 2 %
Definite secondary 13 25
Presumptivg secondary 1| FL5%

{-) Dengue infection 4 10%
TOTAL 40 1005

OF the 36 serologically confirmed patients with Dengue
mfection, there were 15 males and 21 females with aratio 0f 1:1.4.
Their ages ranged from 3 10 17 years old with a mean of 10 years,
Most patients were admilted in the month of Seplember (21),
(grade 1 to 2) whereas 3 bad severe DHF {grade 3). Their mean
duration of illness before seeking consult was 4 days. The mast

-frequent clinical findings among them were fever, a positive tour-
niquet test, abdominal pain, headache, and tachycardia.

Bleeding:

Hemorrhagic manifestations other than petechiae were
observed in 40% of patients manifested as gastrointestinal bleed-
ing (B patients), epistaxis (4 patients}, andor gum bleeding {3
patients). Two patients had 2 or more bleeding manifestations. In
all bleeding patients, the mean duration of illness prior to onset of
hemorrhagic manifestations was 4.7 days (range of 3 to ¢ days).
Some 30.8 % were febrile during the onset of bleeding,

Predictors of Bleeding:

The relation of demographic variables analvezed as pre-
dictors to presence of bleeding other than petechiae are as shown
in Table 4, A3 seen in this table, the lendency o bleed was greater
among the female sex and slightly older children {mean age of
. 11.2+4/- 3.8), however there was no significant difference statisti-

cally (by Chi-square test and unpaired t-test respectively). All
patients with Dengue grade [ had no hemorrhagic manilestations,
whereas all 3 patients with severe Dengue (grade (1) experienced
bleeding other than petechiae, Majority of patients with hemor-
rhagic signs had a grading of 11
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Figure 1 shows the symploms found in the bleeding and
non-bleeding groups. Their presenting symptoms were generally
comparable. Wone of the clinical parameters obsetved such as
the mean duration of illness, past history of Dengue, and pres-
ence of a concomitant or chronic illness, had a significant posi-
tive or negative predictive value for bleeding,. There was a lesser
tendency for bleeding among those manifesting with headache
{p=0.17}, but by Chi-square testing, this was alse insignilicant.
Upper respiratory tract involvement was slightly more cominon
inthe group of patients with bleeding manifestations as compared
to those without,
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Clinical signs were also comparable between e two
sroups of patients, as shown in Figure 2. The presence of a posi-
tive tourniquet test, rashes, tonsillopharyngeal congestion, hearl
rate abnormalitites, hepatomegaly, and for serosal involvement in
the patients upon admission had no significant cffect on the rate
of hemorrhagic manifestations. Cnly 2 patients presented with
hypotension and narrowed pulse pressurce, both in the hemorrhagic
group, and these were not enough to be statistically conclusive
Tachycardia alsc tended to be more common in this group.

Laboratory parameters obseeved included blood counts
and typing, bleeding parameters, liver function tests, and dengue
serology. The results of the aforementioned examinations are seen
in Table 5. The mean hematocrits befween the lwo groups ware



similar. The mean white cell count (WBC) upon admission was
lower in the bleeding group (3.8 x 10° /L) as compared with the
non-bleeding group (5.1 and 5.1X 10° /L). This also holds true
for the lowest WBC obtained in each group (3.3 and 4.3 X 10°/L
respectively), although these differences in WBC were not sig-
nificant by unpaired testing. The mean platelet counts on admis-
sion and lowest platelet counts for both groups were also compa-
rable. The prothrombin time and partial thromboplastin time could
not be compared because only [4PT and 3 PTT tests were per-
formed. The liver function test results tended to be slightly in-
creased among the group with hemorrhagic manifestations, al-
though results were still comparable. The Alanine
aminotransferases were normal in both groups, but Aspartate
aminotransferases and Alkaline phosphatases were twice elevated
for both. The mean Blood urea nitrogen and Creatinine were within
normal values for both groups. Only a total of 9 roentgenograms
and 11 electrocardiograms were taken and thus were too few to
be compared between both groups,
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The Hemagglutination-inhibition titers showed one pa-
tient for each group among the patients with primary Dengue in-
fection. Among the patients with secondary infection, 35% mani-
fested with bleeding and 65% had no bleeding other than pete-
chiae. The patient’s blood type was significantly correlated with
hemorrhagic manifestations by Chi-square testing. Some 50% of
bleeding patients were of blood type B whereas 50% of non-bleed-
ing patients were type Q. Blood types A and AB were not signifi-
cantly correlated with bleeding,

Discussion and Conclusion:

The emergence of Dengue Hemorrhagic Fever as a ma-
jor health problem in the Philippines has once again been drama-
tized in the 1998 outbreak. Some 35,602 cases were reported
nationwide with 514 deaths.” The present study has shown that
the most number of admissions coincided with the reported peak
of the outbreak by the DOH, i.e. during the month of September.
The number of patients included in the study became less during
the subsequent months following the nationwide pattern. Also,

there were slightly more female patients included in this study
(M:F ratio of 1:1.4),in congruence with early local and foreign
literature which report that DHF is more likely in girls.*'? In con-
trast, the DOH surveillance report for the same year this study
was carried out showed an almost equal ratio (M:F ratio of 1.07:1)
while previous local studies showed more involvement in males
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(1.2:1 in 1997 by Capeding et.al and 2.6:1 in 1995 by Fajardo et.
al).**"* The mean age of the study population was 10 years, and
this was comparable with a few previous local and foreign re-
ports.'* Other local studies, however, were more consistent with
the 1998 nationwide data that reported a peak in a younger age
group (age | to 9 years),™*" The WHO also reported a modal
age at hospitalization of 4-6 years.' The older population of the
subjects of this study may account for the finding that most of the
subjects had a secondary antibody response to infection. The study
of Reyes et. al. in 1992 found that primary antibody response
was frequent in the 6-10 age group while secondary response was
seen more often in those 11-13 years of age."

There were 241 potential subjects in this study, how-
ever, only 16% (40) patients were diagnosed to have DHF strictly
following the WHO criteria. This was also the difficulty encoun-
tered in a previous study by Reyes in 1992 wherein only 2% sat-
isfied all the criteria set by the WHO. Strict adherence to the set
criteria had allowed some missed cases of DHF, thus Reves had
suggested revision because not all the criteria were usually ful-
filled.”"* On the other hand, the present study has shown that some
4 (10%) of the DHF cases defined by the same criteria were sero-
logically proven to be”not Dengue™ infections. Hence,
overdiagnosis may also be encountered using the WHO criteria,
although the admitting physicians in this study may have been
biased because dengue was leading cause for fever and hospital
admission during the study period.

Though most of the patients in this study experienced a
secondary type of infection, their clincal course was generally
mild. This is in contrast with the results of a study by Bernardo et,
al. in 1988 wherein the HI antibody titer was found 1o be corre-
lated with severity of the disease. Abroad, several reports showed
that secondary infection is important in the development of DHF
and Dengue Shock Syndrome.''"* Nevertheless, Capeding at al,
in 1997 confirmed studies done a decade earlier which found that,
unlike abroad, most often it did not progress into profound circu-
latory compromise' Reyes, in 1992, had shown that while most
of their patients had secondary response to infection, only 8%
had severe manifestations (grade 111 to 1V). " Furthermore, an
inherent limitation of this study is the requirement for a convales-
cent titer after 7 days or upon discharge of the patient. This has
skewed the study population to those who were alive and capable
of following up a week after admission. Thus, some 89% of the
patients had mild Dengue, only 4 manifested with circulatory fail-
ure, and no mortality was reported. Notwithstanding, compara-
tively during the same period of observation, a review of records
showed that there were only 4 mortalities out of the 241 patients
admitted and clinically diagnosed to have Dengue infection (1.6%
case fatality rate). The DOH also reported a similar 1% faality
rate for the year 1998.°

- The classic description of the end ol the febrile phase as
the critical period for circulatory disturbance was observed in
soime subjects. However, a significant 30.8% manifested with hem-
orrhagic signs whilst febrile. A similar finding was reported car-
lier by Bernarde et. al., who in addition, showed that onset of
bleeding during the febrile phase prolonged the duration of hem-
orrhagic manifestations.* The duration of bleeding was not re-
ported in the present study, however it was noted that bleeding



manifested within 3 to 6 days of illness, consistent with the usual
time span described by the WHO. Gastrointestinal bleeding was
found to be the most common hemnorrhagic manifestations other
than petechiae in this study, similar to that reported by Agoarwal
et. al. in the 1996 DHT epidemic in [ndia. " In the studies of
Reyes and Capeding et, al., epistaxis was found Lo be the most
common manifestation of bleeding besides petechiag "'

Clinical findings were similar 1o previous local reports
on DHF. Fever, a positive tourniguet test, abdominal pain, and
headache were the most common clinical findings in those with
and those withowt hemorrhagic manifestations. In 1992, Reyes
reported flushing, a positive tourniquet test, rash, and abdominal
pain as the most frequent manifestations in her study, while
Capeding in 1997 reported abdominal pain, headache, flushing,
and vomiting as most common."? In | 998, Chua reported that in
the Philippine Pediatric Society registry of diseases, fever, a posi-
tive tourniquel test, and abdominal pain were the mosl common
fimdings.” The clinical findings upon admission of the subjects in
this study were comparable between both bleeding and non-blesd-
ing groups. Not a single clinical symprom nor sign was signifi-
cantly predictive of subsequent bleeding other than petechiae,
although this study is limited by its sample size. Notwithsland-
ing, Bernardo et.al. attemptled to provide a scoring index for DHF
in 19338, where the ptesence of rash, abdominal pain, a positive
tourniquet test, bleeding during the febrile phase, narrow pulse
pressure, tachycardia, and serosal involvement were given a higher
seore.* The study cited that a score of 7 gave a higher probability
of a “stormier™ course of illness, however this score only had a
sensitivity of 54.5%, and thus was also not highly predictive of
complications. On the other hand, Fujardo’s 10 year study (1981
to 1991} showed that hemorrhagic manifestations were signifi-
cantly related Lo a past history of dengue infection, hypotension
or narrowed pulse pressure on admission, a negative tourniquet
Lest, and absence of ragh.” [t must be pointed oul, though, that the
subjects of Fajardo’s restrospective study were Included based
‘'on WHO criteria alone. Capeding has since pointed out that be-
cause the clinical signs and symptoms of dengue are protean, labo-

ratory confirmation is important. "

Most of the laboratory Endings in this study also Failed
lo identify & predictor for bleeding. The platelet counts of pa-
tients in the bleeding and non-bleeding sroups upon and during
admission were comparable. Capeding et al. found thrombocy-
topenia in only 37% of cases {but this was not correlated wilh
bleeding).'” In contrast, Fajardo et al, .earlier found that a plate-
let count of 30,000/L and below was signilicantly related 1o hem-
orchagic manifestations, and Bernardo’s scoring index assizned a
higher score for the presence of thrombocytopenia and marked
leukopenia, although as aferementioned, the predictive value of
this scoring index was limited.® The aminotransferases in this
study were only occasionally deranged in both groups, a finding
different from that reported by Ray el al. which cited that AST
and ALT were deranged in 79% and 50% of DHF cases respec-

tively.’!

The ABO blood typing of the subjects was significantly
correlated with the presence of hemorrhaygic manifestations other
than petechiae. Blood fype B secmed 1o predispose patents to
bleeding whereas blood tvpe O seemed protective against bleed-

ing. Whether this finding was made significant because of the
limited sample {and is thus a red herring) or this truly predictive
warrants a coofirmatory study. The relationship between blood
type and DHF has never been described in published literature.,
Several studigs have shown that T lymphooyte activation and
increased cytokine levels, i.e,, immune activation contributes to
the pathogenesis of DHF, but ABO blood grouping has not vet
been correlated with DHF nor with the propensity for bleeding or
dessiminated intravascular coagulation in other diseases.'” A ge-
netic risk factor for DHF was suggested by one study finding a
possible relationship between histocompatibility antigens and
DHF."™ Seeking a relationship between blood groups and bleed-
ing, the authors have only found one study which cited a higher
frquency of bleeding during pregnancy among Rh(+) women,™
Nevertheless, there have been reports correlating blood proups
with other il Iness such as hypertension and diabetes mellitus (blood
types A and By

In conclusion, the present study has demonstrated that
except for ABO blood group typing, the clinical and laboratory
findings upon admission were not predictive of hemorrhagic mani-
festations besides petechiae. Therefore, utmost vigilance lor hem-
orchagic complications is still very important for all cases of DHE.
Whether a specific blood type is truly protective of or predis-
poses 1o bleeding warrants further confirmatory investigation. A
review of the WHO criteria for DHF may also be needed because
of the changing clinical pattern of the disease, The limilation of
this study inelude its sample size, its requirement for a convales-
cent titer, and the unavailability of some laboratory lests,
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