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Abstract

Dengue haemorrhagic fever was reported in fourteen infants at the Department of Paediatrics, Petchabun
Hospital, Thailand, during January 2003 to December 2005. They comprised 2.2% of the total 627
DHF cases. Five cases (35.7%) were referred from district hospitals without definitive diagnosis of DHF.
The male to female ratio was 8:6 (1.3:1), and the median age and range were 8 months and 3 to 12
months respectively. All patients had signs, symptoms and laboratory investigations compatible with
DHF. Splenomegaly was found in 3 patients (21.4%). Thirteen patients (92.8%) were of primary dengue
infection. Crystalline solution was the fluid of choice given to all patients. Rhinopharyngitis, diarrhoea
and thalassaemia with septicemia were co-infections in three patients. There was no mortality in this
study.
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Introduction

Dengue infection is endemic in Thailand and
many other countries throughout the tropics.
Dengue haemorrhagic fever (DHF), a severe
form of dengue infection, primarily occurs in
children under 16 years of age. DHF in infants
under one year of age is uncommon and the
incidence varies from 1.6-6.5% of total cases.[1-
10] Infants in the age group of 22[6] and 40[3]

days are the youngest that had been reported
(excluded perinatal DHF[11]). Patients in this age
group presented some aspects that differed
from older patients. In these infants, maternally-
acquired dengue antibodies were presumed
to have enhanced primary infection, causing
DHF.[12-14] This led to the development of DHF
during primary dengue infection. Splenic
enlargement could be found especially in 6-

month-old patients.[15] This age group was
considered to be a risk factor for complications
and mortality.[2,8,16]

Materials and methods

This study was conducted at the Department
of Paediatrics, Petchabun Hospital, Petchabun
Province, Thailand, between January 2003 and
December 2005. All charts of the patients were
prospectively recorded and retrospectively
reviewed in respect of 14 infants from a total
of 627 cases. All these cases had signs,
symptoms and laboratory investigations
compatible with DHF.[17] Eighty per cent of
these DHF cases, including 14 infants, had
dengue serological confirmation by
haemagglutination inhibition (HI) test or by
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enzyme-linked immunosorbent assay (ELISA).
Virus isolation was undertaken by reverse
transcriptase-polymerase chain reaction (RT-
PCR). Chest radiographs by right lateral
decubitus position were performed on all 14
infants to detect pleural effusion.

Vital signs were closely recorded every 1,
2 and 4 hours in the first, second and third 24
hours after fever defervescence respectively.
Serial haematocrit was done every 6 hours or
less if necessary in 48 hours after fever
defervescence. Drugs such as steroids, vitamins,
H

2
-blockers, antibiotics (except for co-

infections) and vasopressors were avoided.
Acetaminphen for fever and antacid (only for
older children) for abdominal pain were used.
Crystalline solutions (5% D/NSS/3, 5% D/NSS/
2 or 5% D/NSS for infants and 5% dextrose
Ringer’s acetate for older children) were fluids
of choice in the afebrile stage. Fresh whole
blood (FWB) and packed red cells (PRC) were
used for significant haemorrhage in place of
plasma and platelet concentrate. Fluid
replacement was adjusted every 6 hours
according to vital signs, haematocrit and general
condition of the patient.

Results

Epidemiological data

There were 14 infants (2.2% of total 627 DHF
cases) with median age and range of 8 months
and 3-12 months respectively (Figure 1). The
male to female ratio was 8:6 (1.3:1). Five cases
(35.7%) were referred from district hospitals
without definite diagnosis of DHF. Eleven cases
(78.6%) were found in the rainy season from
May to October. Primary dengue infection was
found in 13 cases (92.8%). One 4-month-old
patient had secondary dengue infection (by
ELISA) and DENV-4 (by RT-PCR). All the 14
infants had normal nutritional status both by
weight and by height.[18] There was no mortality
in this study.

Clinical data

The median duration of fever was 4.5 days
(Figure 2). Hepatomegaly and positive
tourniquet test were found in all patients.
Splenomegaly was found in 3 patients (21.4%).

Figure 1: Number of patients by age
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Figure 2: Number of patients by total duration of fever

They were 3, 4 and 11 months old (not
thalassaemic cases). Dengue shock syndrome
(DSS, grade III) was found in one patient
(7.1%). Associated diseases were found in 3
cases: these were rhinopharyngitis, diarrhoea
and thalassaemia with anaemia, diarrhoea,
rhinopharyngitis and septicemia (Klebsiella
pneumoniae). All clinical and epidemiological
data are summarized in Table 1.

Laboratory investigations
(in afebrile or shock stage)

Table 2 shows the results of laboratory
investigations of 14 infants.

Therapy

All patients (14) received crystalline solutions -
13 patients with 5% D/NSS and 1 patient with
5% D/NSS/3. The mean/range of duration of
fluid therapy, total hospital days and total fluid
replacement in the first 24 hours of afebrile or
shock stage were 40/4-48 hours, 4.6/2-22 days
and 90% maintenance (M)/7% M-M plus 2.5%

Table 1: Clinical and epidemiological data

Number of infant patients (%) 14 (2.2)

Sex ratio (male:female) 8:6=1.3:1

Median age/range : months 8/3−12

Referred cases (%) 5 (35.7)

Primary dengue infection (PDI) (%) 13 (92.8)

Mortality rate Nil

Duration of fever, mean/median : 4.6/4.5
days

Hepatomegaly (%) 14 (100)

Splenomegaly (%) 3 (21.4)

Grading

DHF I (%) 11 (78.6)

DHF II (%) 2 (14.3)

DHF III (%) 1 (7.1)

Haematological manifestations

Positive tourniquet test (%) 14 (100)

Petechiae (%) 1 (7.1)

Melaena 1 (7.1)

Associated diseases 3 (21.4)

Normal nutritional status 14 (100)
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deficit (D) respectively. Ten cases (71.4%) had
total hospital days of 2-3 days. The details of
fluid replacement and the result of the therapy
are summarized in Table 3.

Discussion

The average incidence of DHF in infants in
most studies was 2-4%,[3-6,9,10] and in this study
it was 2.2%. The seroprevalence of antibodies
to dengue virus in pregnant women was as
high as 97%.[19] This reflected the high amount
of dengue virus that was present in Thailand.
These antibodies were actively and selectively
transferred to infants.[19,20] The half-life of these
antibodies was approximately 42 days,[19] with
all infants losing their antibodies by 12 months
of age[19,21-23] (losing 72% and 99% by 6 and 9
months respectively[19]). Fifty per cent of the
cases in this study were 6–8 months old, with
a median of 8 months (range, 3-12 months).
The study of the maternally-derived antibodies
by calculation revealed that the peak age of
infant DHF was 8.3 months.[12] The median
age of most studies was 8 months[3-7,24,25] and
the largest numbers observed were in infants
6-8 months old with very few cases younger
than 3 months.[7] The sex ratio of the patients
was rather equal in most infectious diseases
and in most studies[4-6,24,26] including this study.
The primary dengue infection in this study was
92.8%. This mode of dengue infection in most
studies in Thailand and Viet Nam was 90-
100%[3-6,25] but in Indonesia it was 65%.[24] This
finding could be explained by the mechanism
of pre-existing antibody enhancement by
subneutralizing maternally-derived antibody.
Splenomegaly could be found 0-10% (0,[3,4]

3.2,[6] 6.3,[15] 9.1[26] and 10[5]), so that 21.4%
found in this study was much higher than all
previous studies. The clinical significance of this
finding should be further elucidated. The
principal clinical manifestations of the disease
such as duration of fever (4-5 days),

Table 2: Laboratory investigations of
14 infants

WBC = white blood cells
L = lymphocytes
N = neutrophils
ATL = atypical lymphocytes
AST = aspartate aminotransferase
ALT = alanine aminotransferase
PT = prothrombin time
PTT = partial thromboplastin time
PEI = pleural effusion index = ratio of the width of
pleural effusion band and half of the chest wall from
the right lateral decubitus position of chest

radiograph.

No. of
Laboratory investigations patients

(%)

WBC
min

14 (100)
mean (range) : 9275.5
(4500–13 400)

L
max

14 (100)
mean (range) : 65 (46–89%)

N
max

14 (100)
mean (range) : 24 (6–53%)

ATL
max

14 (100)
mean (range) : 5.8 (0–14%)

Platelets
min

14 (100)
mean (range) : 38 785.7
(10 000–89 000)/mm3

Haemoconcentration

<10% 2 (14.3)

10–14% 3 (21.4)

15–19% 2 (14.3)

≥20% 7 (50.0)

AST/ALT 14 (100)
mean (range) : 137.7 (31–352) /
63.7 (18–223)

PT/PTT/PT ratio 14 (100)
mean (range) 13.4 (10.8–16.6) /
46.6 (30.6–96.9) / 0.87 (0.78–1.17)

Pleural effusion index 14 (100)
mean (range) of PEI : 0.13
(0.01–0.36)
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hepatomegaly (100%) and haematological
manifestations (100% positive tourniquet test)
in this and previous studies[5,6] were not
different from those of older children.

All patients in this study were well-
nourished as in most cases of DHF.[5,6,27]

Haemoconcentration was demonstrated in all
patients. Haematocrit had increased 20% or
more in half of the patients. Management with
fluid replacement was one factor that affected
the increase of haematocrit. Laboratory
investigations such as liver enzymes and
coagulogram of this study were also not
different from those of older children. The
rather high total WBC and lymphocytes, low
neutrophils and platelet count of this study were
the same as a previous comparative study,[5]

which were significantly different from those
of older children. The reason for this finding
could be due to the difference in normal
haematological values of infants and older
children.[28] The normal values for WBC and
lymphocytes of infants are higher than those
for older children but neutrophils are lower.

There were about one-third of infant DHF
(35.7% in this study and 32.2% in previous
study[6]) that had been referred from district
hospitals without suspicion of DHF. Prolonged
high fever, hepatomegaly, positive tourniquet
test, thrombocytopenia and haemo-
concentration could make the diagnosis of
DHF.[17] The data showed that the diagnosis of
DHF in young infants was not different from
older children. Because of the low incidence
of DHF in infants, some physicians might not
be convinced of the diagnosis of DHF, although
typical clinical manifestations and laboratory
investigations would point towards that. In this
situation, pleural effusion without clinical sepsis
and pneumonia should confirm the condition
of plasma leakage due to DHF. All patients in
this study had pleural effusion demonstrated
on chest radiographs (right lateral decubitus
position). There was only one patient in this
study with a short period of shock (grade III).
The fluid replacement of all patients was
crystalline solutions (5% D/NSS and 5% D/NSS/
3). The mean total volume of fluid replacement
in the first 24 hours of afebrile or shock stage

Table 3: Fluid therapy and results
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was 90% maintenance, implying that plasma
leakage was minimal. The mean duration of
fluid therapy (40 hours) and total hospital days
(4.6 days; 71.4% in 2-3 days) were not
different from previous studies.[5,6] There were
3 cases with co-infections, upper respiratory
tract infection, diarrhoea and thalassaemia with
Klebsiella septicemia. Febrile convulsion could
have been complicated in previous studies.[4-
6] There was no complication with febrile
convulsion and mortality in this study so that
the infant age group itself should not be a risk
factor of complication and mortality.

Conclusion

Fourteen infants with DHF were reported. They
were 2.2% of the total DHF cases with a
median age of 8 months. The male to female
ratio was 1.3:1. They had clinical manifestations
and laboratory investigations, which were
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