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INTRODUCTION 

Dengue Fever is one of the arthropod borne diseases that 

are on the rise in India.
1
 The south-east Asia region 

shares 52% of global risk for DF/DHF.
2
 

Dengue fever is characterized by sudden onset of fever of 

3-5 days, intense headache, rash, myalgia, retro-orbital 

pain, anorexia and gastrointestinal disturbances. Dengue 

viruses are flavivirus, which include four serotypes 1, 2, 3 

and 4. They are responsible for dengue hemorrhagic fever 

(DHF) and dengue shock syndrome (DSS). The viruses 

are transmitted to man by the bite of infective 

mosquitoes, mainly Aedes aegypti. 

80% of the people infected with dengue, remain 

asymptomatic or have only mild symptoms such as 

uncomplicated fever, 5% have more severe illness and in 
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a small proportion it is life threatening. The incubation 

period ranges from 3-14 days, but most often is 4-7 days.
3
 

Children often experience symptoms similar to those of 

the common cold and gastroenteritis, but are more 

susceptible to the severe complications and in contrast to 

many other infections it is more common in well-

nourished children.
4
 Females are more at risk than males.  

In the initial years dengue was classified as dengue fever, 

dengue hemorrhagic fever and dengue shock syndrome. 

According to WHO criteria 2009 the patients are to be 

classified as dengue fever (either probable or laboratory-

confirmed), dengue fever with warning signs, severe 

dengue (which may have severe plasma leakage, severe 

hemorrhage, severe organ impairment).
5
 

 Dengue fever is also diagnosed by microbiological 

laboratory testing which is done by virus isolation in cell 

cultures, nucleic acid detection by PCR, viral antigen 

detection or specific antibodies (serology).
6
 Cases 

detected early by clinical suspicion and corroboratory 

laboratory evidence can help to limit number of cases that 

progress to developing complications such as plasma 

leakage, hemorrhage and organ impairment with timely 

intervention.  

Dengue fever (DF) with its severe manifestations has 

emerged as a major public health problem. There is an 

increased potential for breeding of Aedes aegypti which 

has led to the increase in geographical distribution.  

With early recognition and prompt initiation of treatment 

disease related morbidity and mortality can be limited. 

With there being an increasing number of cases detected, 

a study of the basic clinical and hematological aspect of 

the disease was considered important. Considering the 

morbidity and mortality associated with dengue fever, 

classification of the disease is imperative. Thus this study 

was undertaken to classify and study the clinico-

hematological profile of the patients with dengue fever 

(as per WHO guidelines 2009) at a tertiary care centre 

attached to one of medical colleges in Mumbai.
 

METHODS 

A prospective observational study was conducted at a 

tertiary care centre in a metropolitan city after obtaining 

approval from the institutional ethics committee. Patients 

in 1-12 year age group during an 18 month period (April 

2013 to October 2014) who fulfilled the criteria were 

included in our study. Patients enrolled were classified 

according to the WHO 2009 criteria as probable dengue, 

dengue with warning signs and severe dengue (Table 1).
5
 

Detailed demographic profiles of patients, IPD no, 

duration of stay, PICU admission, duration of PICU stay, 

nutritional status according to WHO classification were 

noted in the case record form. Symptoms and signs like 

fever (temp more than 380 C), tachycardia or 

bradycardia, tachypnea, hypotension, delayed CRT, 

oliguria, raised JVP as per age norms, pallor, icterus, 

signs of circulatory failure, significant hepatomegaly that 

is more than 2 cms, splenomegaly or any other systemic 

findings like ascites, pleural effusion were also noted. 

Laboratory investigations like complete hemogram, blood 

urea nitrogen, serum creatinine, serum electrolytes,blood 

gases, serum bilirubin and liver enzymes, urine routine 

microscopy were done.  

Anemia was defined as hemoglobin less than specific for 

that age, leucopenia as total leucocyte counts less than 

4000/cubic mm, thrombocytopenia as platelet count less 

than 1.5 lakh/ cubic mm, raised hematocrit as increase in 

20% from baseline.
7-10

 Blood urea nitrogen >20 mg/dl, 

serum creatinine >1 mg/dl were considered as a deranged 

RFT.
7
 Serum sodium (135-145 meq/litre), serum 

potassium (3-5.5 meq/litre). PH less than 7.35 on ABG or 

less than 7.31 on VBG or serum bicarbonate less than 21 

meq/litre was considered as acidosis. Deranged LFT was 

considered when serum bilirubin was more than 1 mg/dl, 

SGOT/SGPT more than 55 U/litre.
7
 Presence of more 

than 5 RBCs/HPF on urine microscopic examination was 

considered as hematuria.
11

 Results of radiological 

findings such as pleural effusion on chest X-ray or USG 

thorax; ascites on USG abdomen were noted. Outcome 

on the basis of mortality and morbidity were noted. 

The patients were treated and discharged according to the 

WHO 2009 guidelines.  

SPSS Version 17 was used for analysis. Results were 

graphically represented wherever deemed necessary. 

Inclusion criteria 

 Any patient, male or female, between age 1 month 

to 12 years  diagnosed as having dengue fever 

which was laboratory confirmed on the basis of 

Presence of antibodies (IgM/IgG) in serum against 

dengue fever virus or tested positive for dengue NS1 

antigen in serum or tested positive for dengue PCR.  

 Fulfilling the WHO criteria (2009) for  dengue 

fever. 

 Patient whose parents or guardians were willing to 

give written informed consent fulfilling the above 

mentioned criteria. 

Exclusion criteria 

 Patients having other co-infections like malaria, 

typhoid or infective hepatitis, interfering with  

interpretation of the laboratory data 
 Immunocompromised subjects 
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Table 1: Who classification of dengue fever.
5 

Dengue fever either 

Probable dengue or laboratory 

confirmed 

Dengue with warning signs Severe dengue 

Live in or travel to dengue endemic 

area 
Abdominal pain or tenderness 

Persistent vomiting 

Clinical fluid accumulation 

Mucosal bleed 

Lethargy, restlessness 

Liver enlargement  >2 cm 

Laboratory: increase in HCT 

concurrent with rapid decrease in 

platelet count 

*(requiring strict observation and 

medical intervention) 

Severe plasma leakage leading to 

Shock (DSS), 

Fluid accumulation  

Withrespiratorydistress, 

Fever and 2 of the following criteria 

Severe bleeding as evaluated by 

clinician 

Nausea, vomiting 

Rash 

Aches and pains 

Tourniquet test positive 

Leukopenia 

Any warning sign 

Laboratory-confirmed dengue 

(important when no sign of plasma 

leakage) 

 

Severe organ involvement 

Liver: AST or ALT >=1000 

CNS: Impaired consciousness 

Heart and other organs 

 

RESULTS 

There were 100 in- patients with dengue who fulfilled our 

inclusion criteria enrolled in the study. 45 children (45%) 

were classified as probable dengue, 44 children (44%) as 

dengue with warning signs, 11 children (11%) as severe 

dengue. 53% of the children were in the age group of 6 to 

12 years, followed by 36% in the > 1-5 year age group 

and 11% in the age group of < = 1 year. Mean age of 

presentation was 5.82 years. Out of the total patients 59% 

were males (59) and 41% were females (41). Male: 

female ratio being 1.43:1.  

 

Table 2: Association between the symptoms and severity of dengue fever (n = 100). 

Factors 
 

 

Severe 

dengue 

Dengue with 

warning signs 

Probable 

dengue 

Chi-square 

tests* 
P value 

Petechiae 
Present (37) 10 (27%) 23 (62.2%) 4 (10.8%) 

 33.373 <0.05 
Absent (63) 1 (1.6%) 21 (33.3%) 41 (65.1%) 

Abdominal 

pain 

Present (44) 9 (20.5%) 35 (79.5%) 0 
64.304 <0.05 

Absent (56) 2 (3.6%)  9 (16.1%) 45 (80.4%) 

Altered 

sensorium 

Present (3) 3 (100%) 0 0 25.023 

16.529 
<0.05 

Absent (97) 8 (8.2%) 44 (45.4%) 45 (46.4%) 

Convulsion 
Present (2) 2 (100%) 0 0 16.512 

8.538 
<0.05 

Absent (98) 9 (9.2%) 44 (44.9%) 45 (45.9%) 

 

64% of the children (64) had a normal nutritional status 

followed by 28% of the children (28) having moderate 

malnutrition and 8% of the children (8) had severe 

malnutrition. Among the symptoms, most common was 

fever which was present in 100% of the children followed 

by 57% who had vomiting, 50% had rash, 49% malaise, 

44% abdominal pain, 45% headache, 37% petechiae, 

26% bleeding manifestation, 3% altered sensorium and 

2% convulsion. Amongst the signs in the study group 

maximum children i.e., 46% of the children had 

hepatomegaly followed by 45% having a positive 

tourniquet test, 17 % tachycardia, 10% splenomegaly, 8% 

signs of circulatory failure and 7% had hypotension.  

Of the laboratory parameters studied 72% of the children 

had abnormal total counts, followed by 58% having 

thrombocytopenia, 45% deranged liver function tests, 

41% had haemoconcentration, 22% had deranged renal 

function test (BUN and creatinine), 13% had electrolyte 

disturbances and 6% had metabolic acidosis. Among the 
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radiological findings in the study group 48% children had 

pleural effusion and 33% had ascites.  98% of the 

children were discharged with a mortality rate of 2%. The 

mean duration of stay was 9.18, 6 and 3.96 days for 

severe dengue, dengue with warning signs and probable 

dengue respectively. A significant association of 

abdominal pain, bleeding manifestation, altered 

sensorium, convulsion, tachycardia, hypotension, 

hepatomegaly, splenomegaly, signs of circulatory failure, 

positive tourniquet test, haemoconcentration, platelet 

count, deranged renal function test, electrolyte 

disturbances, deranged liver function test, metabolic 

acidosis, pleural effusion, ascites and duration of stay 

with severity of dengue fever was found (Table 2, 3, 4). 

 

Table 3: Association between the signs and severity of dengue fever (n = 100). 

Factors 
 

 

Severe 

dengue 

Dengue with 

warning signs 

Probable 

dengue 

Chi-square 

tests* 
P value 

Tachycardia 
Present (17) 6 (35.3%) 10 (58.8%) 1 (5.9%) 

18.977 <0.05 
Absent (83) 5 (6.0%) 34 (41.0%) 44 (53.0%) 

Hypotension  
Present (7) 7 (100%) 0 0 60.899 

51.516 
<0.05 

Absent (93) 4 (4.3%) 44 (47.3%) 45 (48.4%) 

Splenomegaly 
Present (10) 3 (30%) 6 (60%) 1 (10%) 7.318 

2.224 
<0.05 

Absent (90) 8 (8.9%) 38 (42.2%) 44 (48.9%) 

Circulatory  

Failure 

Present (8) 8 (100%) 0 0 70.35 

60.821 
<0.05 

Absent (92) 3 (3.3%) 44 (47.8%) 45 (48.9%) 

Tourniquet test 
Positive (45) 8 (17.8%) 26 (57.8%) 11 (24.4%) 

14.629 <0.05 
Negative (55) 3 (5.5%) 18 (32.7%) 34 (61.8%) 

Table 4: Association between the laboratory investigations and severity of dengue fever (n = 100). 

         Factors Results 
Severe 

dengue 

Dengue with 

warning signs 

Probable 

dengue 

Chi-square 

tests* 
P value 

Hemoconcentration 
Present (41) 11 (26.8%) 29 (70.7%) 1 (2.4%) 

55.088 <0.05 
Absent (59) 0 15 (25.4%) 44 (74.6%) 

Thrombocytopenia 
Present (58) 11 (19%) 30 (51.7%) 17 (29.3%) 

17.392 <0.05 
Absent (42) 0 14 (33.3%) 28 (66.7%) 

Renal 

function tests 

Altered (22) 9 (40.9%) 12 (54.5%) 1 (4.5%) 
33.908 <0.05 

Normal (78) 2 (2.6%) 32 (41.0%) 44 (56.4%) 

Liver 

Function tests 

Deranged (45) 11 (24.4%) 20 (44.4%) 14 (31.1%) 
16.955 <0.05 

Normal (55) 0 24 (43.6%) 31 (56.4%) 

Metabolic acidosis 
Present (6) 6 (100%) 0 0 51.644 

42.426 
<0.05 

Absent (94) 5 (5.3%) 44 (46.8%) 45 (47.9%) 

Pleural effusion on x 

ray 

Present (48) 9 (18.8%) 24 (50%) 15 (31.3%) 
9.674 <0.05 

Absent (52) 2 (3.8%) 20 (38.5%) 30 (57.7%) 

Ascites on USG 

Abdomen 

Present (33) 11 (33.3%) 16 (48.5%) 6 (18.2%) 
30.430 <0.05 

Absent (76) 0 28 (41.8%) 39 (58.2%) 

 

There was no significant association found between 

severity of dengue fever with age, gender, nutritional 

status, malaise, vomiting, rash, headache and abnormal 

total counts. 

DISCUSSION 

Previously many studies have been conducted regarding 

the clinico-hematological profile of dengue fever, 

prognostic factors to predict severity and the outcome of 

dengue fever. We conducted this study based on the new 

WHO classification 2009 of dengue fever to know which 

factors can predict severity so as to facilitate timely 

intervention. In our study out of 100 patients with dengue 

fever 45 were classified as probable dengue, 44 as dengue 

fever with warning signs and all children as severe 

dengue. However Prasad D et al found 82.1% as severe 

dengue and Sahana et al found 24.7%.
12,13

 This variance 

in the subject distribution may be attributable to the 

timing of admission, the awareness in the draining 

community, timely intervention. The mean age of 

presentation in our study was 5.82 years with 53% of the 

children in the 6-12 year age group, a finding similar to 

that by Gomber S et al and Rasul et al.
14,15

 This could be 
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due to the proneness of this age group to mosquito bites 

because of their outdoor activities. Though no significant 

association was found between age and severity of 

dengue in our study, Shah I et al and Rachel C et al found 

younger age as one of the predictive markers for Dengue 

shock syndrome and dengue hemorrhagic fever.
16,17

 

1.43:1 was the male: female ratio in our study, similar to 

study by Rasul et al.
15 

Though studies by Anders KL et al 

and Phuong CX et al found increased risk of shock and 

death among females, our study did not have a significant 

association similar to studies by Pongpan S and Ahmed 

FU et al.
18-21

 No significant association was found 

between the nutritional status of the study subjects and 

the severity of dengue fever. Pichainarong stated that 

severe dengue is rarely seen in children with protein 

energy malnutrition.
22

 A robust inflammatory response 

appears necessary for the severe forms of DHF and DSS, 

however many studies have been conducted on this with 

inconclusive results.
23,24

 

In various studies thrombocytopenia, bleeding episodes 

and neurological complications were found to have a 

significant association with severity of dengue, similar to 

that of our study.
25,26

 Hepatomegaly was found to have a 

significant association with severity in a study by Sahana 

et al.
13

 Splenomegaly was seen more in non survivors 

than survivors in a study by Reddy BK et al, we however 

did not notice such an association in our study.
27

 Many 

studies proposed hemo-concentration as a prognostic 

factor for the severity of dengue infection.
27,28

 

Vasculopathy in dengue causes increased vascular 

permeability, leading to hemo-concentration and shock. 

A falling trend in platelet count as seen by Jayashree K et 

al and Mourao et al was associated with poor 

outcome.
29,30

 These findings are similar to that observed 

in our study. The platelets fall before the patient enters 

into a state of shock. Low platelets are explained by bone 

marrow suppression and immune response induced 

platelet destruction by the liver and spleen.
31

 As in our 

study significant association between the presence of 

pleural effusion, ascitis and dengue fever was also found 

by Sahana et al and Dayal A et al.
13

 Reported case fatality 

rate for the world is approximately 1%. Mortality rate in 

our study was 2% similar to the study by Sahana et al.
13 

Various measures for early diagnosis and prompt 

intervention with emphasis on the warning signs and 

good supportive care could help decrease the fatality and 

morbidity associated with dengue. Health education 

would also play a major role. 

CONCLUSION 

Thus from this study it is possible to conclude that early 

identification of the significant factors as mentioned 

above is of paramount importance in early recognition of 

children likely to developing complications. Various 

measures for early diagnosis and prompt intervention 

with emphasis on the warning signs and good supportive 

care would help decrease the fatality and morbidity 

associated with Dengue. Health education would also 

play a major role. 
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