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ABSTRACT

Backg‘round Dengue hemorrhagic fever (DHF) can lead to high
morbidity and mortality. Its clinical features vary from time to time.
Many studies were performed to determine the risk factors of se-
vere dengue infection.

Objective To find out clinical features and risk factors for predict-
ing the likelihood of shock in DHF.

Methods A retrospective cohort study was conducted in all con-
firmed DHF children who were hospitalized at the Department of
Child Health, Cipto Mangunkusumo Hospital within the period of
January 1, 2003 until June 30, 2004. Risk factors for development
of shock were analyzed using chi-square test and multiple logistic
regressions with a level of significance of <0.05.

Results A total of 101 patients, consisted of 47 males and 54
females were enrolled in this study. Mean age was 6.5 (SD 3.6)
years, ranged from 5 months to 15 years. About 31.7% patients
had grade Il DHF, 30.7% grade Il, and 26.7% grade IV (including
1 patient with encephalopathy). Shock was more frequent among
patients aged between 6-10 years, female, under-nourished, body
temperature <38°C, hematocrit level 46-50 vol%, and platelet count
<20 000/ml. During year 2003-2004, there was increased number
of patients who developed shock. Based on univariate analysis,
hepatomegaly, high hematocrit value, and thrombocytopenia were
considered significantly different. Among those variables analyzed
with multiple logistic regression method, only hepatomegaly and
thrombocytopenia were identified as predictors of shock.
Conclusion There was an alteration on clinical features of DHF
in our hospital in 2003-2004 period compared to the previous years.
Hepatomegaly and platelet count <50 000/ml are independent risk
factors of shock among DHF patients [Paediatr Indones
2006;46:144-148].
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engue hemorrhagic fever (DHF) is one of
the leading causes of morbidity and
mortality in children in many Southeast
Asian countries.!* In Indonesia, DHF
epidemic occurs every year with expansion of epidemic
areas and its incidence tends to increase.’ Early clinical
diagnosis of dengue virus infection can be difficult,
especially in recognizing the early stage of the patients who
will ultimately develop shock. The mortality of shock cases
was 3 to 10 times higher compared to that of non-shock
group. Nevertheless, the severity of shock syndrome
depends on the pathogenesis of the disease. ¢1°
Many aspects of DHF have been studied to find
out the risk factors that play important roles in deter-
mining severity of dengue virus infection.!"1> A few
studies on risk factors of shock development has been
performed in Jakarta, Bali, and Yogyakarta with dif-
ferent variables and results.!®18 Every ten-year obser-
vation in Cipto Mangunkusumo Hospital, Jakarta
showed alteration of the symptoms of dengue virus
infection between each period.® The objective of our
study was to find out the clinical features of DHF in
the Department of Child Health Cipto Mangun-
kusumo Hospital.
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Methods

A retrospective cohort study was carried out in all
DHEF children who were hospitalized in Department
of Child Health, Cipto Mangunkusumo Hospital
between January 1, 2003 and June 30, 2004.
Enrollment criteria were all children who met WHO
criteria and underwent dengue duo IgM-IgG rapid
strip serological tests (sensitivity 90%, specificity 86%).
Patients with positive result for [gM alone or both IgM/
IgG were followed up for clinical profile, laboratory
findings, and risk factors. Data were taken from
medical records written by residents in charge. Patients
with incomplete data were excluded.

Sample size was estimated according to “rule of
thumb”, i.e. 10 patients for every 1 independent vari-
able, resulting the minimal sample size of 90.
Univariate and multiple logistic regression analyses
and calculation of relative risk (RR) were performed
to find any association among the nine risk factors
with the development of shock. All statistic proce-
dures were done on SPSS 10.00 for Windows pro-
gram. The study was approved by the Committee for
Medical Research Ethics of the Faculty of Medicine,
University of Indonesia.

Results

During study, there were 263 children who were
diagnosed as DHE but only 146 children underwent
dengue duo IgM-IgG rapid strip serological tests. Based
on inclusion criteria, there were 101 children included
in this study. Forty-two of these 101 patients were
categorized as having non-shock DHF (grade I, 11
patients; grade II, 31 patients) and 59 were categorized
as having DSS (grade III, 32 patients; grade IV, 27
patients). Most cases (44%) were 6-10 years of age
[mean 6.5 (SD 3.6) years; ranged from 5 months to
15 years). Male to female ratio was nearly equal, 1:1.1.
Characteristics of subjects are shown in Table 1.
Mean maximum temperature among DHF pa-
tients was 38.2°C (SD 1.1; range 36.5°C to 41°C). The
duration of fever before admission and shock event were
4 days (mean 4.3; SD 0.9) and 5 days (mean 4.6; SD
0.7), respectively. Shock was found more frequently in
male and female with low nutritional status, tempera-
ture <38°C, hematocrit value 46-50vol%, and plate-

TaBLE 1. CHARACTERISTICS OF SUBJECTS

Shock (+)  Shock (-) Total
n (%) n (%) n (%)

Variable

Age (years)

<1 2 2 2 2 4 4

1-5 23 23 13 13 36 36

6-10 29 29 15 14 44 44

11-15 5 5 12 12 17 17

15 0 0.0 0 0.0 0 0.0

Sex

Female 33 33 21 21 54 54

Male 26 26 21 21 47 47
Nutritional status

Overweight 3 3 4 4 7 7

Normal 19 19 14 14 33 33

Under-nutrition 37 37 24 24 61 60

Severe malnutrition 0 0 0 0.0 0 0.0
Temperature (°C)

<38 34 34 17 17 51 51
38.1-39 15 15 14 14 29 29
39.1-40 7 7 10 10 17 17
>50 3 3 1 1 4 4
Hematocrit (vol%)
<40 10 10 15 15 25 25
40-45 20 20 19 19 39 39
46-50 21 21 7 7 28 28
>50 8 8 1 1 9 9
Platelet count (p/1)
<20 000 32 32 6 6 38 38
20-50 000 22 22 12 12 34 34
51-100 000 5 5 18 18 23 23
>100 000 0 0.0 6 6 6 6
Total (n/%) 59 58 42 42 101 100

let count <20 000/ul. Petechie was the most common
bleeding manifestation in DHF grade II to IV, while
melena was found only in DHF grade IV.

Clinical spectrum of DHF seems to be altered
every ten-year observation. There was increasing num-
ber of symptoms of shock, thrombocytopenia, vomit-
ing and diarrhea, while the number of abdominal pain,
hepatomegaly, and bleeding manifestation decreased.
In the present study, the most common presentations
were fever (100%), thrombocytopenia (94%), hemo-
concentration (86%), petechie (70.4%), and vomit-
ing (66.3%) (Table 2).

Using univariate analysis we found that the pres-
ence of hepatomegaly, hematocrit >41.5 vol%, and
platelet count <50 000/ml significantly correlated with
shock event. There were no statistically significant dif-
ferences in age, sex, nutritional status, abdominal pain,
and leukocyte count between both groups (Table 3).

Multiple logistic regression analysis showed that
only hepatomegaly and platelet count <50 000/ml
correlated with the incidence of shock. (Table 4).
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TABLE 2. CLINICAL SPECTRUM OF DENGUE HEMORRHAGIC FEVER

Symptoms 1975-1978 1985-1986  1993-1995 2003-2004
(%) (%) (%) (%)
Fever 100 100 100 101 (100.0)
Tourniquet test (+) 55 69 64 11 (100.0)*
Petechie 79 69 78 71 (71)
Hematemesis 19 8 14 7(7)
Melena 18 7 16 2(2)
Abdominal pain 37 52 62 48 (48)
Hepatomegaly (>2cm) 53 49 73 47 (47)
Seizure 8 2 8 4. (4)
Thrombocytopenia 81 59 77 95 (94)
Shock 64 28 16 59 (58)
Vomiting 27 71 35 67 (66)
Diarrhea 5 24 23 24 (24)
Epistaxis - - - 10 (10)
Hemoconsentration - - - 87 (87)
Coryza - - - 30 (30)
Cough - - - 40 (40)

Pleural Effusion -
Altered of consciousness -

38 (100.0)**
14 (14)

"= 11; **n=38

TaBLE 3. UNIVARIATE ANALYSIS OF RISK FACTORS

Variable Shock (+) Shock (-) RR 95% ClI P

n (%) n (%)

Age (years)

<5 21(62) 13(38) 0.9 0.6-1.3 0.63
>5 38 (57) 29 (43)

Sex
Female 33(61) 21(39) 0.9 0.6-1.3 0.55
Male 26 (55) 21 (45)

Nutritional status
Well-nourished 22 (55)
Under-nourished 37 (61)

Abdominal pain

18(45) 0.9 0.6-1.3 057
24 (40)

Yes 31(65) 17(35) 1.2 0.8-1.7 0.23
No 28 (63) 25 (47)

Temperature(axilla)
238°C 23(50) 23(50) 0.8 0.5-1.1 0.12
<38°C 36 (66) 19 (35)

Hepatomegaly
Yes 40(85) 7(15) 2.4 1.6-3.5 <0.001
No 19 (35) 35(65)

Hematocrit (vol%)
2415 45(68) 21(32) 1.7 1.1-2.6 0.006
<415 14 (40) 21 (60)

Leukocyte (/ml)
<5000 22 (50) 22 (50) 0.8 0.5-1.1 0.13
25000 37 (65) 20 (35)

Platelet count (/pl)
<50 000 54 (75) 18(25) 4.4 1.9-9.8 <0.001
250 000 5(17) 24 (83)

TaBLE 4. MULTIVARIATE LOGISTIC REGRESSION ANALYSIS OF
RISK FACTORS

Variable B S.E. Wald df  Sig.

Hepatomegaly 2279 0577 15595 1 0.000
Thrombocytopenia 2.589 0.639 16.411 1 0.000
Constant -2.435 0.621 15374 1  0.000

Discussion

Dengue hemorrhagic fever is primarily disease of
children under 15 years in hyperendemic areas.>*1?
This study showed that DHF is more frequent to be
found in children aged 6-10 years. The result was
consistent with that reported by Harris,'> Sukri,?® and
Kabilan.2! On the other hand, Corwin?? reported that
the incidence was higher in age between 9-10 years
old. This difference presumably was caused by the fact
that our study population was limited only to pediatric
ward’s patients.

Male and female ratio was nearly equal in our study,
likewise there was also no different between both sexes
in shock cases. The result was consistent with that re-
ported by Narayanan,'? Gayatri, 8 Sukri,?° and Harun. 22

Good nutritional status seems related to good im-
mune response that can lead to severe DHE Dengue hem-
orrhagic fever is most likely to develop in immunocompe-
tent and well-nourished girl.31222 On the contrary, this
study found shock cases more prevalent among under-
nourished male and female. Bachtar? has concluded that
nutritional status has no correlation with severe cases and
shock can be also affected in malnourished child. These
differences seem to be related to lower socioeconomic sta-
tus of patients who came to our hospital.

Out of all hospitalized patient, more than a half
(58.4%) developed shock. The high incidence was pre-
sumably caused by the outbreak occurred at that time
and only patients with severe cases were hospitalized.
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Thirty-four (33.7%) of shock patients in our
study had a maximum temperature <38°C, only a
small number had maximum temperature >40°C.
Hovarth?* observed that 85% patients had maximum
temperature <38°C, while Gayatri!® found that the
temperature between 38.1-39°C was more common
in shock patients. Apparently, most of our patients
were hospitalized nearly the time of defervescence,
thus the real maximum temperature could not be de-
tected. In the present study, duration time of fever
before admission was fourth day (mean 4.3 day, SD
0.9). Patients with shock have already got fever for 5
days before admission (mean 4.6 days, SD 0.7).

A high hematocrit value is associated with
plasma leakage that plays an important role in the
pathogenesis of shock. Hematocrit value among DHF
patients can reach more than 40 vol% even as high as
50-60 vol%.% In our study, hematocrit value between
46-50 vol% was noted more frequently in shock pa-
tients, while Gayatri'® reported a large part of shock
cases had hematocrit value between 40-45 vol%.
However, the criteria of increased hematocrit value
(20%) is often difficult to be implemented since
baseline value is not always available. Therefore, we
need to carry out a study to determine the cut off
point for hematocrit value in our hospital.

Bleeding manifestations are associated with higher
mortality in dengue shock patients. Hemorrhage was
consequence of either a more pronounce degree of
thrombocytopenia, platelet dysfunction, or dissemi-
nated intravascular coagulation.?6-2? Petechie was the
most common bleeding manifestation in our study.
Meanwhile, we found that most of shock patients had
low platelet count (<20 000/ul) and hematemesis or
melena occurred only in such conditions. This finding
supported by other study which concluded that the risk
of spontaneous bleeding was associated with a platelet
count <20 000/ul and patients with platelet counts
<50 000/ul have been reported to have six-fold increase
in mortality.2? Nevertheless, other factors like
vasculopathy and coagulopathy also play role in the
pathogenesis of bleeding manifestation.

There were some alterations in clinical spectrum
among DHF patients in our hospital compared to the
previous ten-year period. There was an increase num-
ber of patients with thrombocytopenia, vomiting, diar-
rhea and shock, in contrary with other symptoms such
as bleeding manifestation, abdominal pain, hepatome-

galy, and seizure. Shock cases seem to be significantly
increased in our study; it might be due to the status of
our hospital as a referral hospital.

In this study we found unusual clinical manifes-
tation, i.e. altered consciousness with seizure. It has
to be our concern especially in hyperendemic area like
in Indonesia. Other viral diseases could be easily mis-
diagnosed as DHF grade I and II. Other clinical find-
ings such as diarrhea and flu-like syndrome that usu-
ally found in dengue fever was also found in our study.

Our data demonstrated that hematocrit value
was associated with shock incidence in univariate but
not in multiple logistic regression analysis. In our study,
multiple logistic regression analysis showed that only
platelet count and hepatomegaly were significantly
associated with the development of shock. In con-
trast, Triono’s study, !¢ used hepatomegaly, hematocrit
value >41.5 vol%, thrombocytopenia <100 000/ml,
and leucopenia as prognostic factors for the severity
of dengue. Suparyatha!? reported that abdominal pain,
hepatomegaly, ascites, haemoglobin, hematocrit, and
thrombocyte were predictive factors of shock.

The present study has several limitations. It was
retrospective study that depended entirely on the com-
pleteness and quality of data. The missing data might
be useful for this study. The other limitations were
selection bias in our patients because only patients
who underwent serologic evaluation were included
in this study with varied examiners.

Our findings suggested that there were alteration
on clinical features in our hospital between years 2003-
2004, compared to the previous years wherein num-
ber of shock cases seems to be increased. Platelet count
<50 000/ul and hepatomegaly are independent risk
factors for shock among DHF patients.
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