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Abstract 

This study was conducted on seropositive cases of dengue less than 12 years of age admitted in a 
tertiary-level referral centre during the outbreak of dengue in Chennai, India, between October and 
December 2001. 

Fifty-nine cases were admitted during the study period and detailed clinical history, physical 
examination and laboratory values were recorded on presentation. The cases were followed-up daily 
for the clinical and laboratory parameters. These children were stratified based on the presence or 
absence of complications like shock and haemorrhage. The frequency of various signs and symptoms 
and the values of laboratory tests were compared between the children with and without 
complications. The proportions were statistically analysed and the odds ratio for the development of 
complications based on the presence of each parameter was computed.  

Sixteen clinical features and eight laboratory investigations were analysed in these patients. The 
factors related to shock were drowsiness (p=0.0002), positive tourniquet test (p=0.0004), low platelet 
count (p=0.005) and raised renal parameters (p=0.002). Parameters associated with bleeding 
manifestations were retro-orbital pain (p=0.006), more hepatomegaly (p=0.002) and low platelet 
count (p=0.045). Fall of haematocrit by more than 20% on fluid therapy was slightly more in the 
bleeding group (p=0.07). 

There was no correlation between tourniquet test positivity and other bleeding manifestations. 
Bleeding was related to very low platelet counts (<50,000). However, moderately low platelet counts 
(50,000-100,000/cu.mm) were not associated with increase in the frequency of bleeding 
manifestations. Patients who did not develop shock were more likely to complain of body pain 
(p=0.07). 

These results showed that children with dengue who present with drowsiness, retro-orbital pain, 
positive tourniquet test, platelet counts below 50,000/cu.mm and a fall of haematocrit on therapy by 
more than 20% and those who do not have body pain should be monitored very carefully, as they are 
more prone to develop complications.  
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Introduction 
Dengue fever (DF) is the commonest of the 
arboviral infections in humans(1). The global 
incidence of DF dengue haemorrhagic fever 
(DHF) has increased dramatically in recent 
decades(1,2). In India, epidemics are 
becoming more frequent(1,2) and are straining 
the limited resources of the public health 
system. Many DF cases are self-limiting but 
its complications like haemorrhage and 
shock can be life-threatening. If untreated, 
mortality from the complications of DF is as 
high as 20%, whereas if recognized early and 
managed properly, mortality is less than 
1%(2). Hence, it will be useful if certain 
symptoms, signs and laboratory parameters 
associated with the development of 
complications are identified so that such 
cases would receive more attention. 

Many studies that focus on the 
difference between the frequency of clinical 
findings in DHF and dengue shock syndrome 
(DSS) with respect to classical DF have been 
published(3,4). The present study analyses the 
differences in the clinical findings between 
patients who develop complications (without 
strictly following the WHO case definitions(1)) 
and those who do not so that the parameters 
that are associated with, and hence may 
anticipate future complications, can be 
identified. These patients can then be 
admitted and treated with extra care so that 
mortality can be reduced. 

Objectives  
The main objective of this study was to 
identify symptoms, signs and laboratory 
values in dengue fever associated with 
complications like shock and haemorrhage, 

so that such patients could be admitted and 
monitored carefully.  

Subjects and methods 
This study was conducted on seropositive 
cases of dengue less than 12 years of age 
admitted in the Paediatrics Department of 
the Government Stanley Medical College 
and Hospital, Chennai, during an outbreak 
of dengue in the city between October-
December 2001. 

Eighty-nine children identified as 
probable cases by clinical suspicion (any 
acute febrile illness with one of the following 
symptoms: myalgia, headache, retro-orbital 
pain, bleeding, altered sensorium, shock or 
low platelet count) were registered in the 
study, informed consent was obtained and a 
detailed clinical history, physical 
examination and baseline investigations were 
undertaken. For all cases, the rapid IgM-IgG 
capture ELISA test, which has become the 
gold standard for the serological diagnosis of 
dengue fever(1,5), was done at the King’s 
Institute of Preventive Medicine, Guindy, 
Chennai. Children positive for IgM alone or 
both IgM and IgG were followed-up for 
clinical profiling. Patients with an identified 
bacterial focus or any other identified 
specific infection were excluded. The 
number of cases included in the study, based 
on the above criteria, was 59, which 
included two children who satisfied the 
WHO criteria(1) for the diagnosis of DHF but 
died before serodiagnosis. 

Children who were dengue seropositive 
were stratified into those with or without 
complications. Of the 59 children included 
in the study, 13 had shock and 39 had 
bleeding manifestations. Symptoms and signs 
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like presence of fever, vomiting, headache, 
retro-orbital pain, body pain, abdominal 
pain, bleeding tendency, drowsiness, rash, 
bradycardia, lymphadenopathy, conjunctival 
suffusion, hepatomegaly, presence of fluid in 
third space and tourniquet test positivity 
were compared between the children with 
these complications and those without them. 
Laboratory investigations which were carried 
out in these patients included routine 
haematology – haemoglobin, total and 
differential leukocyte count, haematocrit, 
platelet count, routine biochemical 
investigation including liver function tests 
and urine examination. Complete blood 
counts including haematocrit was repeated 
daily during the acute phase of the illness. 
Chest X-ray was taken to demonstrate 
pleural effusion in all cases. CSF analysis was 
done in patients with convulsions or 
meningeal signs. The results of laboratory 
investigations were also compared between 
the two groups. 

Statistical analysis 

The relationship between the frequencies of 
the clinical parameter (risk factor) and 
complication (disease) was analysed after 
constructing a 2x2 table and applying the 
statistical test of significance (chi-squared test 
or Fisher’s exact test). Continuous data was 
analysed using student’s t-test. By univariate 
analysis, odds ratio (OR) along with the 95% 
confidence interval (CI) was determined. 
Multivariate analysis was done to remove the 
confounding effect of patients who had both 
shock and haemorrhagic manifestations. The 
statistical analysis was conducted by the 
package PEPI version 4.0 for Windows® 
(Abramson JH and Gahlinger PM (2001), 
Sagebrush Press, Salt Lake City). 

Results 
Fifty-nine children between seven months 
and 12 years of age, with seropositive 
dengue, were included in the study; of these 
13 developed shock and 39 had bleeding 
manifestations. Four children were in 
impending shock or manifest shock at the 
time of admission and 10 had bleeding 
manifestations on presentation at the 
hospital. On classifying the cases strictly 
according to the WHO criteria(1), five had 
DSS, 11 had DHF, 23 had dengue fever 
syndrome with unusual haemorrhage (DFB), 
and 20 had classical dengue fever (DF). Five 
patients with shock were in the DSS group, 
three in DFB and five in the DF group. 

A comparison of the demographic 
characters showed that shock was more 
frequent in younger patients but the 
difference was not significant (p=0.36) 
(Table 1). Bleeding manifestations were 
equally common in all age groups. There was 
no predilection for any gender among the 
patients who developed complications. 

On an analysis of the symptoms (Table 
1), it was seen that children with dengue 
fever who did not have shock were eight 
times more likely to report body pain 
(p=0.004) (OR=0.12, 95% CI=0.02-0.67). 
Drowsiness was found to be significantly 
more frequent in patients who developed 
shock (p=0.008) (OR=6.5, 95% CI=1.65-
32). Vomiting was also more common in 
those with shock, but the difference was not 
significant (p=0.29). Children who had 
complained of retro-orbital pain had a 
significantly higher frequency of bleeding 
(p=0.045). 
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Table 1. Comparison of symptoms between children who developed complications  
and those who did not 

S. No Characteristic N With 
Shock 

Without 
Shock P Value* With 

Bleed 
Without 

Bleed P Value* 

1 Total no. 59 13 46 - 39 20 - 

2 Age (mean s.d.) - 6.07 (2.9) 6.96 (3.3) 0.36 (t) 6.92 (3.4) 7.1 (3) 0.55 (t) 

3 Male sex (%) 31 7 (53.8) 24 (52.1) 0.92 (x) 21 (53.8) 10 (50) 0.78 (x) 

4 Fever (%) 58 13 (100) 45 (97.8) 0.8 (f) 38 (97.4) 20 (100) 0.67 (f) 

5 Vomiting (%) 49 12 (92.3) 37 (80.4) 0.29 (f) 33 (84.6) 16 (80) 0.45 (f) 

6 Body pain (%) 32 2 (15.3)** 28 (60.8) 0.004 (x)N 20 (51.3) 12 (60) 0.52 (x) 

7 Headache (%) 17 3 (23.1) 14 (30.4) 0.44 (f) 11 (28.2) 6 (30) 0.89 (x) 

8 Retro-orbital pain (%) 7 1 (7.7) 6 (13.0) 0.51 (f) 7 (17.9) 0 (0) 0.045 (f)N 

9 Drowsiness (%) 14 7 (53.8) 7 (15.2) 0.008 (f)N 9 (23.1) 5 (25) 0.56 (f) 

10 Abdominal pain (%) 14 1 (7.7) 13 (28.3) 0.12 (f) 10 (25.6) 4 (20) 0.44 (f) 

11 Bleeding (%) 39 8 (61.5) 31 (67.4) 0.46 (f) - - - 

* The letter in parenthesis gives the statistical test employed in each case (t-student’s t-test; x-chi-squared test;  
f-Fisher’s exact test) 
** Two patients had body pain only after recovery from shock 
N - The odds ratio and 95% confidence intervals were calculated for these-given in text 

An analysis of the clinical signs (Table 2) 
showed that positive tourniquet test (TT) was 
more frequent in children who developed 
shock (p=0.004) (OR=6.5, 95% CI=1.4 to 
31.9). However, it was not associated with 
bleeding from other sites in our patients [39 
children had bleeding, of which five had TT 
positivity as the sole bleeding manifestation. 
So, among the 34 with frank bleeding, nine 
had positive TT (26.5%) and among the 
other 25 patients, five had positive TT (20%) 
(p value for no difference between these 
proportions = 0.56)].  

Among the laboratory indices (Table 3), 
it was seen that patients who had platelet 
counts less than 50,000/cu.mm developed 
shock more frequently (p=0.01) (OR=6.5, 
95% CI=1.4 to 31.9) and those with counts 
above 100,000/cu.mm developed shock less 

frequently (p=0.01) (odds ratio could not be 
estimated). Raised values of blood urea and 
serum creatinine were found more 
frequently in those who developed shock 
(p=0.03) (OR=6.3, 95% CI=1 to 45). 
Patients who developed shock had a 
tendency to have higher haematocrit when 
compared to the other group but the 
difference was not statistically significant. 

Bleeding was significantly related to 
severe thrombocytopenia (platelet counts 
below 50,000/cu.mm) (p=0.01) (OR=9.1, 
95% CI=1.11 to 211). However, bleeding 
was not related to moderate thrombo-
cytopenia (platelet counts between 50,000 
and 100,000/cu.mm). Most of the patients 
who had bleeding had a decrease of 
haematocrit by >20% after treatment 
(p=0.01) (OR=9.1, 95% CI=1.11 to 211). 
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Table 2. Comparison of clinical signs between children who developed complications 
and those who did not 

S. 
No. Characteristic N With 

shock§ 
Without 
shock§ P value* With bleed§ Without 

bleed§ P value* 

1 Total no. 59 13 46 - 39 20 - 
2 Hepatomegaly 32 9 (69.2) 23 (50) 0.22 (x) 19 (48.7) 12 (60) 0.41 (x) 
3 3rd space fluid 6 1 (7.7) 5 (10.9) 0.6 (f) 5 (12.8) 1 (5) 0.33 (f) 
4 Lymph nodes  6 1 (7.7) 5 (10.9) 0.6 (f) 5 (12.8) 1 (5) 0.33 (f) 
5 Conjunctival 

suffusion 
9 0 (0) 9 (19.6) 0.09 (f) 6 (15.4) 3 (15) 0.64 (f) 

6 Bradycardia 6 2 (15.4) 4 (8.7) 0.39 (f) 4 (10.3) 2 (10) 0.67 (f) 
7 Non bleeding rash 5 2 (15.4) 3 (6.5) 0.3 (f) 4 (10.3) 1 (5) 0.44 (f) 
8 Positive  

tourniquet test 
14 7 (53.8) 7 (15.2) 0.004 (f)N 9/34 (26.5) 5/25 (20) 0.56 (x) 

9 Shock 13 - - - 8 (20.5) 5 (25) 0.47 (f) 

* The letter in parenthesis gives the statistical test employed in each case (t-student’s t-test; x-chi-squared test;  
f-Fisher’s exact test) 
N - Odds ratio with 95% confidence interval was calculated in these cases – see text 
§ Figures in parenthesis represents percentage of cases 

Table 3. Comparison of laboratory values between dengue cases with complications 
and those without 

S. 
No. Characteristic N With 

shock§ 
Without 
shock§ P-value* With 

bleed§ 
Without 
bleed§ P-value* 

1 Total no. 59 13 46 - 39 20 - 
2 Hb% mean (s.d) - 11.1 (0.9) 10.7 (1.2) 0.28 (t) 10.8 (0.9) 10.8 (0.6) 1 (t) 
3 Haematocrit mean (sd) - 34.4 (3.2) 32.9 (3.4) 0.15 (t) 32.3 (2.8) 32.2 (2.0) 0.83 (t) 
4 Haematocrit fall >20% 

on Rx 
- 4 (30.7) 10 (21.7) 0.38 (f) 13 (33.3) 1 (5) 0.01 (f) 

5 PLCN <50,000 14 7 (53.8) 7 (15.2) 0.01 (f) 13 (33.3) 1 (5) 0.01 (f) 
6 PLCN 50,000-100,000 29 6 (46.1) 23 (50) 0.83 (x) 16 (46.2) 13 (65) 0.08 (x) 
7 PLCN >100,000 16 0 (0) 16 (34.8) 0.01 (f) 10 (28.2) 6 (25) 0.72 (x) 
8 Raised ASTN 42 7/11 (63.7) 35 (76.1) 0.31 (f) 25/37 (67) 16 (80) 0.32 (x) 
9 Raised ALTN 34 7/11 (63.7) 27 (58.7) 0.52 (f) 21/37 (57) 13 (65) 0.54 (x) 
10 Raised SAPN 24 5/11 (45.5) 19 (41.3) 0.53 (f) 12/37 (32) 11 (55) 0.09 (x) 
11 Albuminuria 20 6 (46.2) 14 (30.4) 0.23 (f) 12 (30.7) 8 (40) 0.47 (x) 
12 Raised renal 

parameters 
7 4 (30.7) 3 (6.5) 0.03 (f) 4 (10.2) 3 (15) 0.44 (f) 

* The letter inside parenthesis gives the statistical test employed in each case t-student’s t-test; x-chi-squared test; 
f-Fisher’s exact test 
§ Figures in parenthesis represents percentage of cases 
PLC-platelet count per cu.mm. 
AST-Aspartate aminotransferase 
ALT-Alanine aminotransferase 
SAP-Serum alkaline phosphatase (in IU/L) 
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The parameters found to be 
significantly different between the groups by 
univariate analysis were then subjected to 
multivariate analysis to exclude the effect of 
the other complication as eight patients were 
found to share both complications. The 
factors found related to shock were 
drowsiness (p=0.0002), positive tourniquet 
test (p=0.0004), low platelet count 
(p=0.005) and raised renal parameters 
(p=0.002). Less body pain was also 
associated with shock. However, the 
difference was not significant (p=0.07). 
Parameters related to bleeding manifest-
ations were retro-orbital pain (p=0.006), 
more hepatomegaly (p=0.002) and low 
platelet count (p=0.045). Fall of haematocrit 
by more than 20% on fluid therapy was 
slightly more in the bleeding group 
(p=0.07). 

Discussion 
There are many studies comparing the 
clinical features in DHF and DSS with 
classical DF. However there are few studies 
like the one done among Vietnamese 
children(6) comparing the clinical findings in 
children who develop complications like 
shock and haemorrhage without respect to 
strict WHO classification. This is important 
because there are many dengue cases who 
developed shock and haemorrhage without 
meeting all the WHO criteria for DHF/DSS(8), 
and these children are at equal risk of death 
as those who meet all the WHO criteria.  

It is seen that children developing shock 
are in the younger age group but the 
difference is not statistically significant. 
Patients who developed shock had a 
significantly higher incidence of drowsiness. 
This has been noted before by Bethell et al(6). 

This may be because of cerebral 
hypoperfusion. In our patients, we found 
body pain to be significantly less in the 
presence of shock. The low incidence of 
body pain in DHF as compared to DF is a 
very common finding included in the WHO 
manual(1), and it could be because these 
children were too drowsy to report any pain. 
However, Bethell et al(6) did not find any 
difference in the frequency of this symptom 
between children with or without shock. 
Moreover, on applying the multivariate 
analysis, the difference was not found to be 
significant at 5% level. Abdominal pain was 
not more common in our patients who 
developed shock, unlike the findings to the 
contrary in other studies(1,6). 

On comparing the symptomatology of 
children with or without bleeding, retro-
orbital pain being associated with bleeding is 
a new finding and has not been reported 
before. Bleeding in the loose connective 
tissue of the retro-orbital region leading to an 
increased intra-orbital pressure could be an 
initial, unnoticed bleeding manifestation in 
these patients and could contribute to the 
increased incidence of retro-orbital pain in 
the bleeders. No other symptom was found 
to be significantly different between those 
with bleeding manifestations and those 
without them. 

Among the clinical signs, we noticed a 
higher proportion of tourniquet test positivity 
among children with shock. Association of 
shock with the presence of positive 
tourniquet test has been observed before(7). 
This also corroborates the finding by Bethell 
et al.(6) of the increased proportion of skin 
bleeding in patients with shock. No other 
signs analysed in our patients were found to 
be significantly associated with shock. The 
incidence of fluid leakage into the third 
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space was also found to be equal between 
the two subgroups unlike the study done in 
Delhi(8), which had found this finding to be 
exclusive to those who had developed 
shock.  

Children who had frank bleeding 
manifestations did not have a higher 
proportion of tourniquet test positivity unlike 
the findings by Wali et al.(9). Studies 
comparing DHF with classical DF report 
either a higher incidence of tourniquet test 
positivity in DHF as in Delhi(7) or Manila(10) or 
no difference between the two groups as in 
Thailand(4). These variable findings could be 
because the pathogenesis of tourniquet 
positivity and other bleeding manifestations 
in dengue cases are different and the defect 
which leads to increased capillary fragility 
could also predispose to the development of 
shock, which leads to a better correlation of 
the test to shock rather than to haemorrhage. 
Haemorrhagic manifestations were also 
associated with hepatomegaly. 

Platelet counts were significantly lesser 
in patients who developed shock as noted by 
other authors(6). Bleeding has a correlation to 

platelet count only when it is less than 
50,000/cu.mm. The lack of correlation 
between moderately low platelet counts and 
bleeding manifestations has been noted in 
previous studies on dengue patients(11). 
Raised renal parameters also are associated 
with shock as in many other studies(8). 
However, there was no statistically significant 
difference in liver enzyme levels between 
patients with or without complications, 
which is contrary to previous studies(3,8,12). 

Conclusion 
Thus, patients with dengue who are drowsy 
and have positive tourniquet test should be 
carefully watched for the development of 
shock and those who have retro-orbital pain 
should be monitored for development of 
bleeding manifestations. All suspected 
dengue cases with platelet count less than 
50,000/cu.mm. should be hospitalized and 
observed as they have a high tendency to 
develop complications. However, more such 
studies are required with more patients so 
that these findings could be confirmed. 
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