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Abstract

Background : Dengue infections are endemic in Thailand. Infants are at risk of developing
dengue fever (DF) and dengue hemorrhagic fever (DHF). Many infants have severe DHF with unusual
manifestations and may suffer from complications and even death because of difficulties in early diag-
nosis and improper management.

Objective : To study the incidence of infants DHF and to compare clinical and laboratory
findings of DHF between infants and children in order to improve diagnosis and management of infants
with DHF.

Material and Method : A retrospective review of hospital charts of DHF patients who were
admitted to the Children’s Hospital between 1995-1999 was carried out. Only confirmed DHF cases,
either by serologic or virologic studies were included. Clinical and laboratory findings were compared
using the standard software package SPSS.

Results : There were 4,595 confirmed dengue patients admitted to the Children’s Hospital
during this 5-year period and among these 245 infants were under one year old (5.3%). Unusual presen-
tations of DHF including upper respiratory tract infection (URI) symptoms, diarrhea, convulsions and
encephalopathy were found more in the infants (4.5%, 13.1%, 12.7% and 4.1%) than in the children
(1.7%, 2.0%, 2.0% and 0.6%) but shock was found less in the infants (25%) than in the children
(30.9%). The percentages of Tourniquet test positive and low WBC (< 5,000 cells/mm?®) which help in
the early diagnosis of dengue were less in the infants (50.2% and 26.8%) than in the children (92.2%
and 71.9%). Liver involvement and/or dysfunction were found more in the infants as shown by mean
aspartate aminotransferase/alanine aminotransferase (AST/ALT) elevation and prolonged pro-
thrombin time. Duration of IV fluid was shorter in the infants than in the children (21.9 vs 38.2 hours).
Complications of fluid overload were found more often in the infants than in the children (9% vs 3.6%).
The case fatality rate was 1.2 in the infants and 0.3 in the children.

Conclusion : Management of infants with DHF is critical because early diagnosis is rather
difficult and they sometimes present with unusual manifestations (convulsions, encephalopathy and
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in children.
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associated infections). Complications such as hepatic dysfunction and fluid overload are more com-
monly found in infants than in children and adults and also the case fatality rate is higher. Judicious
IV fluid resuscitation and replacement is critical to the outcome of infants with DHF. It seems that the
degree of plasma leakage is less in infants and the duration of plasma leakage is shorter in infants than

Key word : DHF, Infants, Early Diagnosis, Unusual Manifestations, Complications

KALAYANAROOJ S & NIMMANNITYA S
J Med Assoc Thai 2003; 86 (Suppl 3): S673-S680

J Med Assoc Thai August 2003

* WHO Collaborating Center for Case Management of Dengue/DHF/DSS, Queen Sirikit National Institute of Child

Health Bangkok 10400, Thailand.

Dengue infections are endemic in Thailand.
Since the first outbreak in 1958, the annual case report
has ranged from 15,000-180,000 cases with the latest
case fatality rate (CFR) of 0.16 per cent(1). Infants
are at risk of dengue infections and most of them have
mild dengue illness. Only 5 per cent of infants were
admitted to the Children’s Hospital in 1987 and the
CFR was 6 per cent which is much higher than 1.2 per
cent CFR in older children in the same year(2). Other
reports of infant DHF ranged from 1.3 per cent to 6.5
per cent while the reported CFR range was from O to
11.1 per cent(3-8), Many DHF infants present with
unusual manifestations or suffer from complications
and even death because of difficulties in early diag-
nosis and improper management.

Objective

To study the incidence of DF/DHF in infants
and to compare clinical and laboratory findings of
DHF between infants and children in order to improve
diagnosis and management of infants with DHF.

MATERIAL AND METHOD

A retrospectively review of hospital charts
of DHF patients who were admitted to the Children’s
Hospital (now known as Queen Sirikit National Insti-
tute of Child Health) between 1995-1999 was carried
out.

DF and DHF were classified according to
WHO criteria.

Confirmed laboratory tests for dengue infec-
tions were done at the Armed Forces Research Insti-
tute of Medical Sciences (AFRIMS). Serology was
done by Enzyme linked immunosorben assay (ELISA)
or hemagglutination inhibition technique (HI). Den-
gue virus was identified either by polymerase chain
reaction (PCR) or viral isolation (mosquito inocula-
tion technique).

Management of all DF and DHF patients was
done by staff physicians, nurses and pediatric resi-
dents of the DHF Unit, Children’s Hospital using the
standard DHF management guidelines of the hospital
which was the same as the WHO guidelines for DHF
management.

Clinical and laboratory findings were com-
pared using the standard software package SPSS.

RESULTS
Incidence and demographic data

There were 4,595 confirmed DF and DHF
cases admitted to the Children’s Hospital during 1995-
1999. There were 245 infants under 1 year of age
(5.3%). Most of the admitted cases were DHF (56.3%)
while 24.7 per cent were shock cases (Table 1). The
percentage of shock in the infants (25%) was lower
than in the children (30.9%) (p = 0.036). The male to
female ratio in the infants was 1 : 1.01 and in the
children it was 1 : 1.08. The mean age of the infants
with DF and DHF was 7.12 and 7.23 months (p =
0.874) (median age = 7.22 and 7.67 months) while the
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mean age of all DF and DHF patients was 7.88 and
8.03 years, respectively (p = 0.338).

Age distribution of infants DHF

The youngest infant in the present study was
I month old. The peak incidence was at 8 months. The
majority of cases were between 5-11 months (Fig. 1).

Dengue serotype

Dengue serotypes that cause DF and DHF
in infants and children are not different (p = 0.609
and 0.885). During this period Den 3 was the most
common serotype accounting for 25.8 per cent of the
total cases. Den 1, Den 2 and Den 4 accounted for
25.8,20.9 and 2.7 per cent respectively.

Serology

Ninety per cent of the infants with DHF had
primary dengue infections while 84.5 per cent of DHF
children had secondary dengue infections. Ninety-two
per cent of infants with DF had primary dengue infec-
tions while 36.2 per cent of DF children had primary
dengue infections.

Clinical presentations (Table 2)

Mean duration of fever in the infants and
children was not different (4.9 days vs S days). Petechiae
(72.2% vs 46.2%) and maculo-papular rash (17.1% vs
6.7%) were found more frequently in the infants than
in the children while epistaxis (8.2% vs 20.5%), gum
bleeding (0.8% vs 2.4%) and hematemesis (10.6% vs
14.6%) were found more frequently in children than
in the infants. Positive tourniquet test was observed
less in the infants than in the children (50.2% vs
92.2%).

Physical examinations which were more posi-
tive in the infants than in the children were hepato-
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megaly (92.2% vs 89.4%), splenomegaly (5.7% vs
0.8%) and convalescence rash (24.1% vs 18.9%).

Other unusual presentations of DHF were
found more often in the infants than in the children e.g.
convulsion (12.7% vs 2%}, URI symptoms (4.5% vs
1.7%), diarrhea (13.1% vs 1.9%) and encephalopathy
(4.1% vs 0.6%).

Associated infections were found more often
in the infants than in the children (10.7% vs 2.9%).

Laboratory findings
CBC

Mean maximum hematocrit (Hct) in infants
was 39 per cent while in the children it was 44 per cent
(p = 0.000). The average per cent of rising Hct was
more in the infants (24.9%) than in the children (18.3%)
(p = 0.000). The mean WBC was higher in the infants
(7,924 cells/mm3) than in the children (4,573 cells/
mm3) (0.000). WBC < 5,000 cell/mm3 was found
in 26.8 per cent of the infants and 71.9 per cent of
the children (p = 0.000). Platelets below 100,000 and
50,000 cells/mm3 were found in 95.1 per cent and 58.4
per cent of the infants and 84.4 per cent and 31 per
cent of the children.

Liver function test (LFT) (Table 3)

The mean AST and ALT in infants was 689
and 286 U while in the children it was 209 and 88 U,
respectively (p = 0.000). All except one infant (99.6%)
had elevation of AST > 40U while 94.7 per cent of
the children had elevation of AST (0.000). Elevation
of ALT was found in 87.4 per cent and 53.5 per cent
of the infants and children (p = §.000).

Mean albumin in infants and children are
4.25 and 4.48 g% (p = 0.008) while the mean albumin
during leakage period in infants and children are 3.75
and 3.97 g% (p = 0.168).

Table 1  Age distribution of DF and DHF patients.

Age range DHF % DSS % DF % Total %
(year)

<1 174 58 13 245 5.3
1-4 470 184 191 845 18.4
59 1,086 522 410 2,018 439
10-14 795 354 247 1,396 30.4
>15 60 19 12 91 2.0
Total 2,585 56.3 1,137 247 873 19.0 4,595 100.0
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Fig. 1.

Age distribution of DHF infants.

Table 2. Signs and symptoms of dengue infections in infants and children.
Infants Children P-value
N=245 %o N =4350 %
Vomiting 15 6.1 386 8.9 0.611
URI symptoms 11 4.5 75 1.7 0.001
Diarrhea 32 13.1 87 2.0 0.000
Abdominal pain 7 29 1,738 39.9 0.000
Convulsion 31 127 85 20 0.000
Encephalopathy 10 4.1 25 0.6 0.000
Petechiae 177 722 2,008 46.2 0.000
MP rash 42 17.1 288 6.6 0.000
Epistaxis 20 8.2 891 20.5 0.000
Gum bleeding 2 0.8 102 2.4 0.062
Hematemesis 26 10.6 635 14.6 0.048
Melena 26 10.6 283 6.5 0.011
Hepatomegaly 225 922 3,887 89.4 0.000
Tourniquet test 50.2 92.2 0.000
Splenomegaly 14 57 34 0.8 0.000
Convalescence rash 59 24.1 823 18.9 0.025
Associated infections 10.7 2.9 0.000
Associated conditions 2.5 26 0.983
Mean cholesterol in the infants and children ~ Electrolyte

was 112 and 150 mg% (p = 0.000) while the mean
cholesterol during the leakage period in the infants
and children was 96 and 124 mg% (p = 0.000).

Mean total bilirubin, direct and indirect bili-
rubin were normal in almost all the uncomplicated
cases of DHF patients.

Prothrombin time was prolonged (Interna-
tional normalization ratio > 1.3) in 16.8 per cent of the
infants and 5.5 per cent of the children (p = 0.000).

Hyponatremia was found in 55.2 per cent
of the infants and 37.9 per cent of the children (p =
0.001) while hypocalcemia was found in 85.1 per cent
of the infants and 90.7 per cent of the children (p =
0.079).

Management (Table 4)
The mean duration of IV fluid given to the
infants was shorter (21.4 hours) than in the children
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Table 3. Laboratory findings in infants and children with dengue infections.
Infants Children P-value
N =245 % N =4350 %

WBC < 5,000 (cells/mm3) 64/239 26.8 3072/4285 719 0.000
Mean platelet (cells/mm3) 49,885 71,201 0.000
Platelet < 100,000 cells/mm3 2317243 95.1 3539/4194 84.4 0.000
Platelet < 50,000 cells/mm3 142/243 58.4 1302/4194 31.0 0.000
Mean AST (U) 689 209 0.000
Mean ALT (U) 286 88 0.000
AST>40U 2371238 99.6 4020/4246 94.7 0.000
ALT>40U 208/238 87.4 2272/4245 53.5 0.000
Mean albumin (g%) 4.25 4.48 0.008
Mean albumin at leakage phase (g%) 3.75 3.97 0.168
Mean Cholesterol (mg%) 112 150 0.000
Mean Cholesterol at leakage period (mg%) 96 124 0.000
Prolonged INR 16.8 5.5 0.000
Hyponatremia 53/96 55.2 258/681 379 0.001
Hypocalcemia 74/87 85.1 547/603 90.7 0.079

Table 4. Management of DHF in infants and children.

Management Infants Children P-value

IV duration (hours) 214 30.8 0.000

IV per kg (ml) 65 59 0.115

Received dextran (%) 8.2 8.8 0.433

Received blood transfusion (%) 5.8 38 0.035

Table 5. OQutcomes and complications of infants and children with
DHF.

Management Infants Children P-value

Length of stay (days) 4.5 38 0.000

Hypoglycemia (%) 2.0 0.1 0.264

Fluid overload (%) 9.0 3.6 0.004

CFR (%) 1.2 0.3 0.000

(30.8 hours) (p = 0.000) and the total IV fluid given
was 65 ml/kg in the infants and 59 ml/kg in the
children) (p = 0.115). Dextran-40 was administered
in 8.2 per cent and 8.8 per cent of the infants and
children (p = 0.433). Blood was transfused in 5.8 per
cent and 3.8 per cent of the infants and children, res-
pectively (p = 0.035).

Outcomes (Table 5)

The average length of stay of the infants was
longer, 4.5 days compared t03.8 days for the children
(p = 0.000).

Hypoglycemia was found in 2 per cent of the
infants and 0.1 per cent of the children (p = 0.264).

Complications of fluid overload were more
common in the infants 9 per cent compared to 3.6 per
cent in the children (p = 0.004).

The CFR in the infants was higher 1.2 per
cent compared to 0.3 per cent in the children (p =
0.000).

DISCUSSION
The infants with more severe dengue infec-
tions who needed hospitalization at the Queen Sirikit
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National Institute of Child Health (QSNICH) between
1995-1999 accounted for 5.3 per cent of the total num-
ber of admitted cases. The percentage was in the range
of a previous report from QSNICH(2) and others(3-8),
Most of the admitted infant cases were DHF (94.7%).
DSS accounted for 25 per cent of all the infant DHF
cases. Only 5.3 per cent of infants with DF were
admitted. Whether the clinical presentation of dengue
infections in the infants were mostly DHF or DF
infants were very mild cases and did not need to come
to the hospital or did not need admission has to be
further studied(8).

The peak incidence of the infants with DHF
was at 8 months of age. The majority of infants with
DHF were aged between 5-11 months and most of
them had primary dengue infections. Immune enhance-
ment was explained previously by Kliks SC et al.
These infants acquired maternal dengue antibody since
birth and by 5 to 11 month of age, these passively
acquired antibodies are very low to a certain level that
they enhance primary dengue infection in these infants
and result in DHF(9),

Early clinical diagnosis of infants with dengue
infections is rather difficult because the signs and
symptoms are mostly non-specific except for petechiae
which were more frequently found in the infants than
in the children (72.2% vs 46.2%). In addition, some
of them presented with URI symptoms, diarrhea,
encephalopathy and convulsions which suggested other
diseases rather than dengue. A useful screening test
for dengue infection is the tourniquet test(9) which
was positive in only half of the infant cases so it is
less helpful in the early diagnosis of dengue. Leuko-
penia (WBC < 5,000 cells/mm3) that is usually helpful
in early diagnosis of early dengue and also helps in
identifying critical period of DHF(10,11) was found
in only 26.8 per cent of the infants with dengue. Other
helpful parameters for the diagnosis of dengue in
infants include hepatomegaly which was found in
92.2 per cent. Splenomegaly may be found in infants
(5.7%). In order to make the diagnosis of DHF in
infants, every infant with a high fever, even with URI
symptoms, diarrhea, encephalopathy or convulsions,
should have close follow-up of CBC and if thrombo-
cytopenia (platelet < 100,000 cells/mm3) and rising
hematocrit (Hct) are present, DHF is the likely diag-
nosis(12),

Sometimes, rising Hct in infants is missed
because the mean maximum Het in the infants was
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only 39 per cent in the present study. Almost all the
infants had mild anemia and the mean lowest Het was
32 per cent.

Liver involvement was found more often in
infants. All except one infant had elevation of AST
and the average value of AST was higher in the infants
(689 U) and was about 17 times that of normal values.
The average value of AST in the children was 209 U
which is about 5 times that of normal values. The
average value of ALT in the infants was about 7 times
that of normal value compared to twice the normal
value in children. Shock/liver ischemia alone, cannot
explain the degree of liver involvement in infants
because the percentage of shock in infants is signifi-
cantly less than in children. Infants’ liver function may
not be as good compared to older children. Multiple
drugs or even paracetamol that have to be metabolized
via the infants’ liver may cause liver impairment in
young infants as shown in a higher percentage of
prolonged prothrombin time in the infants (16.8%)
compared to the children (5.5%).

The mean albumin in the infants and children
was not different (4.25 vs 4.48 g%) but the mean
cholesterol in the infants was less than in the children
(112 vs 150 mg%). The mean albumin and choles-
terol, both in the infants and the children was lower at
the time of leakage. The average reduction of albumin
of 0.5 g% and cholesterol of 16-26 mg% from the pre-
vious value suggested plasma leakage.

The percentage of shock was less in the
infants (25%) compared to the children (30.9%) in the
present study. Even the diagnosis in infants is more
difficult than in children the percentage of shock is
lower in infants. This may indicate that the degree of
plasma leakage is less in infants. The duration of
plasma leakage in infants is also shorter as shown
by the duration of IV fluid administration which was
shorter in the infants (27.9 hours) compared to the
children (38.2 hours). Careful monitoring of clinical,
vital signs, Hct and urine output are critical in infants
because complications of the fluid overload was more
common in the infants (9%) compared to the children
(3.6%). Infants have less lung compliance and less
ability to compensate for compromised respiratory
function. Hypoxia and respiratory failure occur rapidly
if they have fluid overload.

Convulsions in infants with DHF are more
common in infants than children. More than half of
these convulsions are likely to be febrile convulsions
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and they occur early during the febrile phase of DHF
illness and the prognosis is not different from other
uncomplicated cases. Electrolyte imbalance (hypo-
natremia and hypocalcemia) and hypoglycemia may
be responsible for some cases of convulsion. Other
causes include hepatic encephalopathy, intracranial
bleeding or cerebral ischemia. If convulsions occur
during the critical phase, the prognosis is guarded. If
the causes are identified to be electrolyte imbalance or
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hypoglycemia, the prognoses are better if the abnorma-
lities can be corrected promptly(13),

The present study has shown that infants
with DHF are a high risk population that require more
intensive monitoring because they usually present
with unusual manifestations and additional labora-
tory investigations e.g. LFT, Coagulogram, serum elec-
trolytes (Na, Ca), blood sugar are necessary in the
management of infants with DHF.

(Received for publication on August 5, 2003)
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