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Abstract

Dengue, an important human arboviral infection, is endemic in many parts of India. Its outbreaks are
now reported quite frequently from different parts of the country. A large epidemic of febrile illness
occurred in Lucknow between September–December 2003. A total of 428 indoor/outdoor patients
were enrolled in the study and investigated for dengue-specific IgM antibodies; 184 (43%) were found
positive for acute dengue infection. Demographic and clinical features as well as laboratory profiles
were studied for 100 indoor patients who were positive for dengue-specific IgM antibodies. Of these
100 cases, 46 were classified as dengue fever (DF), 41 as dengue haemorrhagic fever (DHF), and 13 as
dengue shock syndrome (DSS) strictly according to WHO case definitions. Males were more commonly
affected and the maximum number of cases were over 15 years of age. Fever and vomiting were the
most frequent symptoms. Interestingly, hepatomegaly was found to be more common in the DF group.
Mean haematocrit (P=0.050) and platelet count (P=012) were the only laboratory parameters that
were significantly different in the DHF/DSS and DF groups.
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Introduction

Dengue fever (DF) is one of the most
important mosquito-borne viral infection of
humans.[1] The global incidence of DF has
increased dramatically in recent decades.[2] In
India, since the first outbreak in Kolkata in
1963,[3] more than 60 outbreaks have been
reported from all over the country[4]. During
September–December 2003, an epidemic of
febrile illness with haemorrhagic manifestations
occurred in Lucknow, Uttar Pradesh. This study
was undertaken to confirm the dengue
outbreak by the standard serological method
and to identify symptoms, signs and laboratory
values in dengue fever associated with
complications like haemorrhage and shock so

that such patients could be admitted and
monitored carefully. This study focuses on the
difference between the frequency of clinical
and laboratory findings in DHF and dengue
shock syndrome (DSS) with respect to classical
DF.

Subjects and methods

This study was conducted on patients admitted
in different departments of the Sanjay Gandhi
Post-Graduate Institute of Medical Sciences
(SGPGIMS), Lucknow (north India), which is a
super-speciality tertiary care institute where
there is a well-developed transfusion medicine
department but no general paediatric
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department. The study was done during an
epidemic of dengue in the city between
September-December 2003.

A total of 428 cases, identified as
suspected dengue by clinical suspicion
according to WHO criteria for the diagnosis of
dengue, were registered in the study.

Acute-phase clotted blood samples were
collected from all probable cases of dengue
infection at our institute. The serum was
separated and stored at -35 °C until tested. For
all the cases, the rapid IgM capture ELISA test
was done using a commercial kit (PanBio,
Brisbane, Australia), following the
manufacturer’s protocol, in the Department of
Microbiology.

Out of the 428 probable DF cases
suspected clinically, 184 had dengue IgM
antibodies and had acute dengue infection;
among these IgM-positive cases, 100 were
indoor patients who were further studied in
detail.

A detailed clinical history, physical
examination and baseline investigation was
conducted using a structured proforma.
Laboratory investigations that were carried out
in these patients included activated plasma
thromboplastin time (APTT), prothrombin time
(PT), total leukocyte count (TLC), haemoglobin
(HGB), haematocrit (HCT), platelet count (PLT
count), aspartate aminotransferase (AST),
alanine aminotransferase (ALT) and serum
albumin (S. ALB).

The signs and symptoms and investigation
values of patients at the time of admission were
recorded as these were the ones which were
needed for the classification of the cases into
DF/DHF/DSS.

Subjects with serological evidence of acute
dengue virus infection were assigned a final

clinical diagnosis on the basis of review of
clinical and laboratory data. A clinical diagnosis
of DHF/DSS was assigned following the WHO
case definition on the basis of presence of
bleeding diathesis, plasma leakage and
thrombocytopenia. Any subject with serological
evidence of acute dengue infection who did
not meet the criteria for DHF/DSS was
considered as having DF.

Statistical analysis

The relationship between the frequencies of
the clinical parameters and complications were
analysed using Pearson correlation co-efficient
and linear regression analysis. Statistical analysis
was conducted using the SPSS software.

Results

A total of 493 serum samples were collected
from 428 patients clinically suspected of having
acute dengue infection. Out of the 493 serum
samples, 191 (38.74%) were acute sera (≤5
days of fever) and 302 (61.26%) were
convalescent sera (>5 days). Out of the 302
convalescent sera, 149 (49.33%) were positive
for dengue virus-specific IgM antibodies by µ-
capture ELISA, while out of the 191 acute sera,
46 (24.08%) were positive. Paired sera were
available for only 65 patients. Out of these,
both sera were negative in 41 cases and both
sera were positive in 13 cases.

Of the 428 patients enrolled in the study,
184 patients had dengue-specific IgM
antibodies positive by µ-capture ELISA, and out
of these IgM-positive cases, 100 were indoor
patients. Among these 100 patients, paired sera
was available for 24 patients, 11 patients
showed more than 4-fold rise in dengue-specific
IgM antibody titre. The demographic features
of these 100 patients are shown in Table 1,
consisting of 46 DF, 41 DHF and 13 DSS cases
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strictly according to WHO case definitions.
Males were more commonly affected than
females (68% and 32% respectively) among
both DF and DHF/DSS patients, but no
significant difference was found in male to
female ratio between DF and DHF/DSS cases.
The majority of cases (45%) were adults
between 21 and 40 years of age. The mean
age was 33.9 years for DF cases and 27.9 years
for DHF/DSS cases. The age distribution was
almost similar in both groups. In terms of the
length of hospitalization (Table 1), the mean
duration was 5.53 days for DF and 7.78 days
for DHF/DSS. The difference was significant.

The clinical features in 100 dengue IgM-
positive and admitted patients are shown in Table
2. All patients had high-grade continuous fever
at the time of admission. The mean duration of
fever at the time of admission to the hospital
was 5.92 days. The average duration of fever
was lesser in the DHF/DSS group. Nausea/
vomiting was the most common manifestation
both in DF and DHF patients. Except for bleeding

manifestations, there was no significant
difference in the clinical features of both DF
and DHF/DSS patients. Among the 54 DHF/
DSS cases, 31 had spontaneous haemorrhage
from various sites. Haemorrhage into skin
(purpura, petechiae or ecchymoses) was the
commonest manifestation of bleeding (17
cases). Surprisingly, epistaxis and gum bleeding
was not recorded in any patient. On clinical
examination, the most consistent finding was
hepatomegaly. Interestingly, hepatomegaly was
found to be more common in the DF group.

Laboratory investigations (Table 3) revealed
that the mean haematocrit (38.9) was
significantly higher in the DHF/DSS group
(P=0.050). Thrombocytopenia (platelet count
<100 000/cmm) was found in 80% of cases.
The platelet count was significantly lower in
the DHF/DSS group (P=0.012). Liver enzymes
were elevated in more than 80% of cases.
There was no significant difference between
DF and DHF/DSS groups with respect to liver
function test.

Table 1: Comparison of demographic profiles between DF and DHF/DSS cases

Sl.
Characteristics DF DHF/DSS

P- R-
Total

No. value value

1. No. of cases 46 54 100

2. Mean age 33.9 27.9 0.139 −0.209 30.69
(s.d.) (13) (15) (14.42)

3. Age distribution

0−12 months (infant babies) 0 1 1

12−24 months (small children) 0 0 0

2−4 years(toddlers) 0 0 0

4−10 years(juveniles) 3 2 5

10−15 years(adolescents) 6 4 10

>15 years(adults) 37 47 84

4. Gender (M:F) 34:12 34:20 0.246 −0.117 68:32

5. Average duration of fever before 7 5 5.92
admission (days)

6. Duration of hospital stay 5.53 7.78 0.002 0.309 6.67
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Table 2: Comparison of clinical features between DF and DHF/DSS cases

Sl. No. Characteristics DF DHF/DSS P-value R-value

1. No of cases 46 54

2. Headache (%) 7 (15.2) 11 (20.4) 0.509 0.067

3. Rashes (%) 8 (17.4) 10 (18.5) 0.885 0.015

4. Nausea/vomiting (%) 10 (21.7) 16 (29.6) 0.375 0.090

5. Bodyache (%) 8 (17.4) 10 (18.5) 0.885 0.015

6. Retro-orbital pain (%) 0 0 − −

7. Bleeding manifestations (%)

Purpura/petechiae (%) 1 (2.2) 11 (20.4) 0.005 0.279

G I bleed (%) 0 9 (16.7) 0.003 0.290

Others (%) 2 (4.3) 8 (14.8) 0.034 0.212

8. Hepatomegaly (%) 8 (17.4) 7 (13) 0.541 −0.062

Table 3: Comparison of laboratory values between DF and DHF/DSS cases

Sl. No. Characteristics DF DHF/DSS P-value R-value

1. No of cases 46 54

2. Hb % mean (s.d.) 12.07 (2.7) 10.99 (2.49) 0.27 −0.20

3. Mean haematocrit % (s.d.) 33.8 (6.6) 38.9 (9.3) 0.050 0.25

4. Mean platelet count (PLT) 101 (96) 43.21 (32) 0.012 −0.40
×1000/cmm (s.d.)

5. PLT <50 000- no. (%) 19 39

6. PLT 50-100 000- no. (%) 12 10

7. PLT >100 000- no. (%) 15 5

8. Mean APTT (s.d.) 29.6 (12.4) 35.9 (16.6) 0.51 0.209

9. Mean PT (s.d.) 11.56 (2.3) 12.7 (3.48) 0.30 0.18

10. Mean AST (s.d.) 351 (889) 437 (1091) 0.356 0.045

11. AST<40 10 6

12. AST>40 36 48

13. Mean ALT (s.d.) 272 (551) 231 (367) 0.285 −0.045

14. ALT<40 11 5

15. ALT>40 35 49

16. Mean Alb (s.d.) 3.25 (.65) 3.0 (.6862) 0.724 −0.17

17. Mean TLC (s.d.) 6.07 (3.83) 7.8 (5.1) 0.62 0.18
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There were five fatalities, two belonging
to the DHF and three to DSS cases (Table 4).
Of the two DHF cases, one case died due to
acute respiratory distress syndrome (ARDS)
and one had cardiac arrest. None of the DF
patients died. The diagnosis of ARDS was
made by chest X-ray, pulmonary capillary
wedge pressure and blood gas analysis. There
was no evidence of pleural effusion or fluid
overload. The cause of cardiac arrest was not
known for the patient who died of it. Two of
the DSS patients expired within 24 hrs of
hospitalization.

Discussion

The epidemiology of dengue in India has not
been well-described, although the disease has
been spreading alarmingly in the region for the
past 15 years. We report the results of a
hospital-based study of dengue epidemic in
Lucknow during 2003. This study confirmed
the occurrence of dengue epidemic in the city
and allowed careful disease classification based
on accurate clinical features and laboratory
profiles, which led to a better understanding
of the distribution of disease severity.

Table 4: Clinical characteristics and laboratory profiles of five fatal cases

* = B.P. at the time of admission which changed to 70/? at the time of death
** = Patient died soon after admission
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Dengue outbreaks in India have generally
occurred between August and November.
Similarly, this outbreak occurred during
September–November, which is a post-rainy
season in this region. In our study, dengue-
specific IgM antibodies were positive in 43%
of the acute-phase sera, which is comparable
with 52.3% seropositivity found in the 2003
outbreak in Delhi. [5] Convalescent sera
(49.33%) showed more positivity than acute
sera (24.08%). On classifying the patients
strictly according to WHO criteria, 56% of the
cases were in the DHF/DSS group, which is
much higher than the previously-cited study in
Chennai[6] where about 25% cases were in the
DHF/DSS group. This may be because our
hospital is a tertiary-care hospital.

According to the demographic dispensation
in our study, 84% of the laboratory-confirmed
cases were >15 years of age, the majority being
in the 21-40-years age group, which is
comparable with the 1996 outbreak in Kanpur
and Lucknow[7,8] where the maximum number
of seropositive cases were in the 11-31-years
age group. In the 2003 outbreak in Delhi[5]

also, the maximum number of positive cases
were in the 21-30-years age group. The mean
age was 33.9 years for DF cases and 27.9 years
for DHF/DSS cases. There was no significant
difference in the ages between the two groups.
In relation to disease severity, it is important
to point out that our study population was
biased towards older age group since our
hospital is a tertiary-care hospital where there
is no paediatrics department, but a large
number of adult patients show the shifting of
age towards the elder group. In dengue-
endemic areas most DHF cases occur in
children less than 15 years of age.[1]

Though there is no paediatrics department,
yet 16 paediatric cases were admitted. Most
of them were admitted in the ‘Critical Care
Unit’ of our hospital because they were
critically ill and needed life-saving management

and had thrombocytopenia requiring platelet
transfusion. Since platelet component
preparation is done only in our institute in the
entire Uttar Pradesh state, they were referred
to our institute. Some of these cases were
children of our hospital staff.

The number of female patients was
significantly more than males in our study, which
is similar to the Delhi study[5] and contrary to
the Vellore study.[9]

Fever and vomiting were the most
common symptoms and hepatomegaly was the
most frequent sign in these patients, as
observed in earlier studies.[6] Vomiting and
headache are slightly more common in DSS
and DHF groups than in others, though the
difference is not statistically significant. We
found hepatomegaly to be more common in
DF cases than in others, which was similar to
the findings of Pushpa V et al.[10] Haemorrhage
into skin was the most common bleeding
manifestation in our cases as also reported in
the Vellore study.[9]

The overall mean haematocrit value in the
non-DHF/DSS group was only 33.8%. In our
study, haematocrit was significantly more in
DHF cases than in DF cases that is comparable
with the study conducted by Gomber et al.[11]

in Delhi. In cases without evidence for
haemoconcentration (DF), there was no
correlation between the platelet count and
bleeding manifestation. This supports the
finding by other studies of the important
contribution of factors other than
thrombocytopenia in bleeding in dengue fever
cases.[12]

The other important laboratory finding is
the rise in the serum levels of liver enzymes
(LFTs) as reported in various studies.[10,13,14]

However, our study failed to demonstrate a
significant difference in the LFTs between the
subgroups of dengue, unlike other studies.[14,15]
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The high incidence of vomiting, hepatomegaly
and elevated liver enzymes can serve as markers
for suspicion of dengue during an epidemic.

The mortality in our study was comparable
with other Indian studies.[15,16] Among the
patients with profound shock the mortality was

16.6%, while the overall fatality rate was 5%.
The patient who died due to severe bleeding
per rectum belonged to the DHF group at the
time of admission, but after severe bleeding
for a few days, the patient went into shock
and died. Finally, the patient was included in
the DSS group.
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