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Abstract

Objective To study the clinical profile of dengue fever and its
outcome in children with application of revised WHO classi-
fication and to identify risk factors for severe dengue.
Methods This study was a prospective observational study of
children diagnosed with dengue from July 2012 through
February 2013 at a tertiary care hospital in Bangalore,
Karnataka (South India).

Results Eighty one children including 55(67.9 %) boys and
26(32.1 %) girls were diagnosed with dengue. Mean age of
presentation was 8 y. Vomiting (60.5 %), pain abdomen
(32 %), headache (30.9 %), myalgia (23.5 %) and bleeding
manifestations (16 %) were the common presenting com-
plaints. Facial puffiness (63 %), hepatomegaly (51.9 %), as-
cites (48.1 %), pleural effusion (39.5 %) and petechiae
(14.8 %) were noted during examination. Dengue NS1 anti-
gen, IgM, IgG were positive in 66.7 %, 29.6 % and 18.5 % of
cases respectively.

Investigations showed hemoconcentration in 72.8 %, leu-
copenia (34.5 %), thrombocytopenia (82.7 %), abnormal liver
function test (LFT) (33.3 %). USG abdomen was suggestive
of dengue in 66.7 % and gall bladder edema was noted in
53.1 %. Two patients died out of the total 81 patients with
mortality rate of 2.5 %. Number of cases classified as Dengue
without warning signs (D), Dengue with warning signs (DW)
and Severe Dengue (SD) were 48.1 %, 27.2 % and 24.7 %
respectively.
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Conclusions Children between 5 and 15 y were most affected
by dengue fever. Pain abdomen and vomiting were most
common presenting symptoms. Ascites, plerural effusion,
hepatomegaly, gall bladder wall thickening and abnormal
LFT were found significantly high in severe dengue cases.
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Introduction

Dengue is a vector borne viral infection and its incidence has
increased by 30 fold over the last 50 y with increasing geo-
graphic distribution [1]. India being recognized as an endemic
country for dengue, had recorded a maximum number of cases
during 2012 and Karnataka state was the second highest.
Uncontrolled growth in population, unplanned rapid urbani-
zation and inadequate waste management, as currently hap-
pening in the city of Bangalore, have been cited as the reasons
for outbreak of dengue. Children younger than 15 y of age are
at highest risk for severe disease and death [2]. The manifes-
tations of dengue fever vary from being asymptomatic to
dengue shock syndrome and differ from epidemic to epidemic
with atypical manifestations reported more frequently. Early
recognition of dengue fever is important as delay in the
treatment results in morbidity and mortality. Dengue fever is
classified according to revised WHO classification as Dengue
without Warning signs (D), Dengue with warning signs (DW)
and Severe Dengue (SD). The present study describes the
clinical features and outcome of dengue fever in children
during its outbreak in 2012 admitted to a tertiary care hospital
in Bangalore, Karnataka (South India). As the cases were
classified according to the revised classification, symptoms,
signs and investigations were evaluated for predicting the
severity of dengue disease accordingly.
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Material and Methods

The present prospective observational study was conducted at
Sapthagiri Institute of Medical Sciences, Bangalore,
Karnataka from July 2012 through February 2013. All chil-
dren who presented with symptoms of fever, myalgia, arthral-
gia, headache, vomiting, pain abdomen and bleeding mani-
festations with confirmed blood tests for dengue infection
were included in the study.

All clinically suspected patients irrespective of duration of
illness were subjected to both Dengue NS1 antigen test (by
immunochromatography method, Rapid Dengue Day 1 test)
and Dengue IgM, IgG antibody test done by the same method.

History and examination findings of all the cases were
recorded on the proforma on the day of admission and mon-
itored for further progression of the disease. Laboratory inves-
tigations included complete blood count, liver function tests,
coagulation profile with serum electrolytes and blood sugar
monitoring in severe cases. Simultaneously, USG abdomen
and chest radiograph were done in all the patients to look for
evidence of plasma leakage.

Patients were classified according to revised WHO criteria
and managed accordingly. Clinical features and laboratory
parameters were analysed for frequencies and their predict-
ability to identify severe forms of dengue as per the new
criteria.

Data was analyzed by SPSS software version 16.0 and
different groups were compared with chi-square test.
Logistic regression was applied to identify significant risk
factors for severe dengue. Study was approved by the
Institutional Ethical Committee.

Results

Eighty one children were diagnosed to have dengue fever
during the study period; 55(67.9 %) were boys and 26
(32.1 %) girls with a ratio of 2:1. Higher percentage of boys
(65 %) had severe dengue compared to girls. Majority of
children were from urban areas (65.4 %).

Commonest age group was between 5 and 15 y with mean
age of presentation at 8 y. Table 1 shows distribution of age
with respect to severity of dengue fever. Severe dengue was
more commonly seen in children between 10 and 15 y (55 %)
which is however statistically not significant.

Fever was present universally in all patients with mean
duration of illness at presentation of 4.6 d. Complaints with
which patients presented were vomiting (60.5 %), pain abdo-
men (32 %), headache (30.9 %), myalgia (23.5 %), bleeding
manifestations (16 %) and joint pain (2.5 %). Epistaxis and
gastrointestinal bleeding (malena) were the common bleeding
manifestations noted along with petechiae, ecchymotic
patches, gum bleeding, prolonged bleeding from IV injection

site, hematuria and fresh GI bleed. Tourniquet test was posi-
tive in 24 % of cases.

Other complaints included respiratory distress, seizures and
altered sensorium. CNS manifestations were noted in 5 pa-
tients out of whom 2 patients had seizures.

Table 2 shows the frequency of symptoms and signs in
dengue fever observed during the study period. Shock was the
presenting feature in 18.5 % of patients and icterus was noted
in 2.5 % of patients. Though pleural effusion was predomi-
nantly seen on right side, bilateral effusion was also common-
ly seen with only one patient presenting with isolated left
sided pleural effusion. Erythematous macular rash with facial
flushing was present in 28.4 %. Many patients were noted to
have bradycardia and prurits during recovery phase.

Depending upon above symptoms and signs and following
investigations, 48.1 % of cases were classified as Dengue
without warning signs (D), 27.2 % as Dengue with warning
signs (DW) and 24.7 % of cases as Severe Dengue (SD).
There was a high rate of admission of dengue without warning
signs in the present case series mainly because of parental
anxiety.

Dengue NS1 antigen test was positive in 66.7 % of cases,
IgM in 29.6 % and Dengue IgG (along with either [gM or NS1
antigen) in 18.5 % cases. Out of total NS1 antigen positive
cases (54), 88 % of cases were detected within 5 d of onset of
illness. Three cases were positive on day 1 but positive re-
sponse was noted as late as 9th day of illness. IgM positive
response was noted between a period of 3 d to 15 d of onset of
illness whereas IgG was positive between 2 d and 15 d.
Anemia was noted in 14.8 % of patients whereas 72.8 %
had evidence of hemoconcentration with mean packed cell
volume (PCV) of 37.5 %. Thrombocytopenia was present in
82.7 % with 6.2 % of patients having counts less than
20,000/mm’ but majority of cases had platelet counts between
50,000 and 100,000. Figure 1 shows distribution of platelets with
respect to severity of dengue cases. Sixty percent of patients in
severe dengue had counts less than 20,000. Surprisingly in the
present study none of the patients with platelet counts less than
20,000 had bleeding manifestations while 33.3 % of patients had
bleeding manifestations with platelet count between 20,000 and
50,000 and 23.1 % had bleeding manifestations with platelets
between 50,000 and 1 lakh.

USG abdomen showed features suggestive of dengue in
66.7 % of cases with gall bladder wall thickening seen signif-
icantly high in severe dengue cases (p value<0.001). Liver
function test was abnormal in 33.3 % of total patients whereas
80 % of severe dengue cases had abnormal LFT which is
statistically significant (p value<0.001). Prolonged prothrom-
bin time (PT) and activated partial thromboplastin time
(APTT) were seen in 9.9 %. Table 3 shows investigative
profile in all the categories of dengue fever. On application
of logistic regression of various risk factors discussed for
severe dengue it was found out that ascites [95%CI 2.026—
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Table 1 Agewise distribution of dengue cases according to new WHO classification

Age group Dengue without warning signs Dengue with warning signs Severe dengue Total
<ly 1(2.6) 1(4.5) 1(5.0) 3
-5y 5(12.8) 4(18.2) 15 10
5-10y 17 (43.6) 9 (40.9) 7 (35) 33
>10y 16 (41.0) 8 (36.4) 11 (55) 35
Total 39 22 20 81

Percentages are given in parenthesis

1934.986, p value 0.0181] and abnormal LFT [95%CI 2.564—
124.072 p value 0.004] were more significantly associated
with severe dengue. Table 4 shows values obtained in logistic
regression of various risk factors.

Blood component therapy was used in 24.7 % cases with
15 patients being transfused with platelets, 7 patients with
plasma and 2 patients with whole blood. Though not indicated
as per WHO guidelines, all patients with counts less than
20,000 received platelets transfusion while 50 % of patients
between 20,000 and 50,000 platelets were transfused due to
bleeding manifestations. Patients who continued to be in
shock inspite of receiving sufficient crystalloids were trans-
fused with plasma whereas 2 patients who had anemia and
continued to bleed received whole blood transfusion.

Inotropes were used in 4.9 % of cases out of which one
patient died due to refractory shock. Mortality rate was 2.5 %
with the death of two patients.

Discussion

The present study was conducted from July 2012 through
February 2013 at Sapthagiri hospital, tertiary referral center,
Bangalore. Eighty one children were diagnosed with dengue
either based on NS1 antigen test or [gM and IgG antibody tests.

Common age group was between 5 and 15 y with mean age
of presentation at 8 y in accordance with other studies [3].
During the study period 3 infants were diagnosed with dengue
fever who presented with irritability, diarrhea and decreased
intake of feeds but one infant had severe dengue with respira-
tory distress, petechiae, ecchymosis and prolonged PT and
APTT.

Boys to girls ratio was 2:1 with severe dengue cases pre-
senting in higher percentage in boys (65 %) which is in
contrast to the observation made in other studies [4, 5].
Though WHO has reported shift of dengue to rural areas, in
the present study still the patients were predominantly from
urban area.

As observed in the study done by Wang et al. [6] arthralgia
and myalgia were relatively less common complaints in chil-
dren compared to adults whereas pain abdomen (32.5 %) and
vomiting (60.5 %) constituted the more common presenting
symptoms and seen more commonly in severe dengue pa-
tients, which was also statistically significant (»<0.001).
Malena and epistaxis were commonest bleeding manifesta-
tions noted which is similar to observation made in the study
by Ahmed et al. [7].

Respiratory distress requiring supplementary oxygen was
noted in 4 patients due to massive ascites and pleural effusion.
CNS involvement was seen in 5 patients who presented with

Table 2 Frequency of clinical symptoms and signs according to types of dengue fever in percentage

Dengue without warning signs (39) Dengue with warning signs (22) Severe dengue (20) Total (out of 81)

Arthralgia 5.1 0 0 2.5
Myalgia 20.5 273 25.0 23.5
Headache 23.1 36.4 40.0 30.9
Pain abdomen 10.3 455 60.0 32.1
Vomiting 43.6 77.3 75.0 60.5
Rash 23.1 31.8 35.0 28.4
Bleeding manifestation 0 22.7 40.0 16

Facial puffiness 38.5 86.4 85 63.0
Ascites 10.3 77.3 90 48.1
Pleural effusion 2.6 72.7 75.0 39.5
Hepatomegaly 23.1 77.3 80.0 51.9
Petechiae 0 273 30.0 14.8
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Fig. 1 Graph showing platelet count in different categories of dengue.
Platelet Count- Legend: 1=<20,000; 2=20,000-50,000; 3=50,000—
100,000; 4=100,000-150,000; 5=>150,000. D Dengue without warning
signs; DW Dengue with warning signs; SD Severe dengue

drowsiness, altered sensorium and convulsions. Investigations
showed hyponatremia, hypoglycemia and abnormal LFT in-
dicating encephalopathy like picture. Though encephalitis was
suspected in one patient further investigations could not be
done as the patient expired. One case of febrile seizures was
also seen. As the involvement of CNS system in dengue fever
is recognized more frequently, there should be a high index of
suspicion of dengue in patients presenting with neurological
manifestations in endemic areas [8, 9].

Facial puffiness (85 %), ascites (90 %), hepatomegaly
(80 %) and pleural effusion (75 %) were significantly high
(P<0.001) in severe dengue compared to dengue fever with or
without warning signs. Presence of above signs will guide in
predicting the severity of illness as noted in other studies as
well [10, 11].

Presence of hemoconcentration (72.8 %), thrombocytope-
nia (82.7 %) and leucopenia gave important clues towards
diagnosis of dengue fever. None of the patients with platelet
count less than 20,000 had bleeding manifestations indicating
that bleeding is not related to degree of thrombocytopenia as
noted in other studies [12]. Liver enzymes (SGOT and SGPT)

Table 3 Investigative profile of dengue viral illness

Table 4 Logistic regression analysis of risk factors for severe dengue

Factor Odds ratio 95 % CI P value
Pain abdomen 1.078 0.223-5.200 0.926
Vomiting 0437 0.038-5.059 0.508
Facial puffiness 0.654 0.089—4.800 0.676
Ascitis 62.608 2.026-1,934.986 0.0181
Hepatomegaly 2.589 0.45-19.447 0.335
Pleural effusion 0.137 0.10-1.913 0.140
LFT 17.836 2.564-124.072 0.004
USG abdomen 0.410 0.012-14.329 0.623
Gall bladder edema 1.700 0.060-48.112 0.756

were raised in 33.3 % with average values between 100 and
400 TU/L and 80 % of severe dengue cases had abnormal LFT
as noted in other studies [13]. Presence of ascites and abnor-
mal LFT were more significantly associated with severe den-
gue. Both hyperglycemia and hypoglycemia were seen in
severe dengue patients.

Ninety percent of severe dengue cases had features sugges-
tive of dengue on USG Abdomen with gall bladder wall
thickening (statistically significant) which is similar to obser-
vation made by Colbert et al. [14]. It is also noted by
Chatterjee et al. that sonographical changes appear even be-
fore the serological tests become positive (as early as 3rd day)
[15].

Among the two patients who died, one had refractory
shock and the other patient was suspected to have
encephalitis.

In the present study around 64.2 % of cases were exclu-
sively positive only for NS1 antigen indicating higher sensi-
tivity of NS1 antigen test in detecting dengue fever early
during the onset of disease and it may also indicate higher
rate of primary infection in the index case series. Combination
of NS1 and IgM detection in samples during first few days is
recommended to increase the dengue diagnostic sensitivity
[16, 17]. IgG is the dominant immunoglobulin in secondary
dengue infection which is detectable at high levels even in
acute phase and IgM levels are significantly lower in

Dengue without warning signs (39) Dengue with warning signs (22) Severe dengue (20) Total
Hemoconcentration (>40) 10 (25.7) 9 (40.9) 11 (55) 30 (37)
Thrombocytopenia (<1.5 lakh) 27 (69.3) 21 (95.5) 19 (95) 67 (82.7)
Leucopenia 16 (41.0) 3(13.6) 9 (45) 28 (34.5)
LFT 2(5.1) 9 (40.9) 16 (80.0) 27 (33.3)
Coagulation profile 0 2(9.1) 6 (30.0) 8(9.9)
USG abdomen 16 (41.0) 20 (90.9) 18 (90.0) 54 (66.7)
Gall bladder wall thickening 9(23.1) 17 (77.3) 17 (85.0) 43 (53.1)

Percentages are given in parenthesis
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secondary dengue infection than primary ones and may be
undetectable in some cases [1]. However in the present case
series 1gG was present along with either IgM (in majority of
cases) or with NS1 antigen (1 case).

Revised WHO classification was applied to categorize the
patients. Dengue presents as a spectrum of disease instead of a
distinct phase as in the earlier classification which has affected
clinical management and triage of patients [18]. Patients pre-
senting with CNS manifestations and respiratory distress in
severe dengue were included in the present study; this could
not be done in the earlier classification. Till date there
has been only one Indian study which has applied new
classification [19]. While there were overlapping symp-
toms and signs between dengue with and without warn-
ing signs, guidelines for identifying severe dengue are
very clear and beneficial in managing patients who
require emergency care. Though in this study the au-
thors have not compared revised WHO classification
with traditional WHO classification (1997) it is consid-
ered to be sensitive for the diagnosis of severe dengue
but lacks in specificity especially pathological entity as
the traditional scheme [18, 20].

Limitations of the present study are unavailability of
dengue serotype information causing the outbreak and
relatively small number of patients. So a larger multi-
center study is advisable in future to get acquainted
with revised WHO classification and to know feasibility
of its application.

Conclusions

Children between 5 and 15 y were most affected by dengue
fever with majority of cases from urban areas. Pain abdomen
and vomiting were more common presenting symptoms with
increased tendency for involvement of CNS was noted.
Ascites, plerural effusion, hepatomegaly, gall bladder wall
thickening and abnormal LFT were found significantly high
in severe dengue cases which can be used as possible markers
of severe dengue.
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