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Laboratory profile in serologically proven dengue in children 
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Abstract 

Introduction: Dengue is a mosquito borne infection caused by flavivirus and prevalent for more than a century in 

tropical countries. The aim of the study is to correlate hematological, biochemical and radiological parameters in 

serologically proven children of dengue at a tertiary care pediatric institute. Material and Methods: A study was done 

on 100 children with dengue up to 18 years of age admitted to our hospital. The serological tests used for diagnosis were 

NS1 antigen (rapid test) and IgM antibody detection by ELISA. Children were categorized into non-severe and severe 

dengue based on clinical features. Laboratory parameters were analyzed in these children. Result: Out of 100 children, 

78 were categorized as non-severe dengue which included dengue fever (both with and without warning signs) and 22 

children of severe dengue which included children of DHF and DSS as per WHO 2009 guidelines. Among hematological 

parameters, hemoconcentration, leukopenia, thrombocytopenia, presence of reactive lymphocytes in the peripheral 

smear, prolonged prothrombin time and activated partial thromboplastic time were useful indicators. Among biochemical 

parameters, raised SGOT and SGPT were seen both in severe and non-severe children. SGOT was found to be more 

elevated than SGPT. Gall bladder thickening was the commonest radiological finding followed by pleural effusion and 

ascites. Case fatality rate was 6%. Conclusion: Dengue infection is responsible for frequent epidemics with fatal 

outcome especially in the pediatric age group. The highly complex and non-specific presentation of dengue infection 

highlights the importance of laboratory testing which will help in improving the outcome. 

 

Key words: Non-severe dengue, Severe dengue, Thrombocytopenia, Children 

.................................................................................................................................................................................................. 

Introduction 

Dengue fever is one of the most important viral 

infections causing frequent epidemics in various parts 

of India [1]. It is caused by single stranded RNA virus 

of the Flaviviridae family. In India, all the four 

serotypes of the virus have been isolated
 
[1]. Aedes 

aegypti and Aedes albopticus are the common vectors. 

World Health Organization (WHO) has estimated that 

50 -100 million dengue infections occur every year [2]. 

The first case of Dengue was reported in Vellore in 

1956 and Calcutta was the first place to report DHF in 

1963 [3]. Case Fatality Rate, according to WHO is 

approximately 5% [2]. According to some reports, the 

case fatality rate can be as high as 44% in severe  

Manuscript received: 20
th
 February 2017 

Reviewed: 2
nd

 March 2017 

Author Corrected: 11
th
 March 2017 

Accepted for Publication: 18
th
 March 2017 

 

 

Dengue [3,4]. If diagnosis and treatment is done early, 

case fatality rate is less than 1% [5]. Dengue re-

infection is more common in children [6]. Since ours is 

an exclusive pediatric institute, the study was 

undertaken to assess the hematological parameters, 

biochemical and radiological parameters in 

serologically proven Dengue in children up to 18 years 

of age.  

Material and Methods 

An observational study was done on 100 children of 

serologically proven Dengue children of up to 18 years 

of age admitted to Indiragandhi Institute of Child 

Health, Bangalore, Karnataka, India. All children who 

had fever for atleast 3 days duration and who tested 

positive for dengue infection were included in the 
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study. Children who had fever, but were negative for 

dengue testing were excluded from the study. 

Serological tests used for the diagnosis were NS1 

antigen using Denguecombo rapid kit manufactured by 

TULIP diagnostics and IgM antibody assay was carried 

out by NIV DENMAC kit (version 2.4) by ELISA 

method. Based on the clinical features, children were 

classified into Dengue fever (with and without warning 

signs) and severe dengue fever (DHF, DSS) as per 

WHO 2009 guidelines [3]. Dengue fever was defined 

by high fever, fever with rash, myalgia, arthralgia, 

retro-orbital pain and conjunctival congestion. DHF 

included 3 criteria: hemorrhagic manifestations, platelet 

count of less than 1.0 x 10
6
/uL, ascites and pleural 

effusion indicating plasma leakage. Clinically, DSS was 

defined by features of shock in the form of rapid weak 

pulse, severe hypotension with systolic pressure less 

than 90 mm of Hg. Complete blood count was done by 

using Mindray 5200BC 5 part differential cell counter. 

Prothrombin Time (PT) and Activated Partial 

Thromboplastin Time (APTT) were done by using KC1 

coagulometer. Liver function tests were done by using 

fully automated Beckman AU480 analyzer. Abdominal 

ultrasound scan was done for the evaluation of pleural 

effusion and ascites in DSS.  

 

Statistics: All the data was collected and analysed by 

using proportion test to test the significance of 

proportion. Any P value </= 0.05 was considered to be 

statistically significant. 

Results 

We studied 100 children of serologically proven dengue, in children up to 18 years of age. Out of 100 children, 78 were 

categorized as non-severe which included dengue fever (both with and without warning signs) and 22 children of severe 

dengue which included children of DHF and DSS as per WHO 2009 guidelines [3]. Male to female ratio observed was 

1.56:1. Youngest child in the study was 5 months old and the oldest child was 17 years of age as shown in Table 1.  

 

      Table- 1: Age and Gender distribution of the children in the study. 

Parameter Variables Numbers Non-severe dengue Severe dengue 

Age 0-3 years 29 24 5 

 4-6 years 25 16 9 

 7-9 years 18 15 3 

 10-12 years 11 10 1 

 13-15 years 13 10 3 

 16-18 years 4 3 1 

 Total 100 78 22 

Sex Males 61 45 16 

 Females 39 33 6 

Majority of the children were admitted in the rainy season in the months of July and August.  

All the laboratory parameters with p values as summarized in Table 2  

 

Hematocrit is one of the important findings of dengue which was raised both in non-severe and severe dengue and was 

statistically significant (p value <0.05) but it was difficult to demonstrate the rise below the baseline hematocrit in our 

study. The hematocrit value did not vary much from non-severe to severe dengue. Leukopenia was not a significant 

finding in our study as majority of the children had normal leukocyte count (p value >0.05).  

 

Thrombocytopenia was one of the important findings which helped in diagnosis and also to predict the severity as high 

proportion of severe dengue (54.54%) had severe thrombocytopenia (< 50 ×10
3
 /µl) compared to 34.6% of non-severe 

dengue. Thrombocytopenia was seen in 67 (85.89%) children of non-severe and 19 (86.36%) children of severe dengue 

which was statistically significant (p value 0.001). Four of the children with severe thrombocytopenia had other 

complications like pleural effusion, ascites. Among the liver enzymes, SGOT was elevated in larger proportion of 

children when compared to SGPT. Both showed significant P-value (SGOT 0.001 and SGPT <0.05). SGOT was very 

high (>1000IU/L) in four patients whereas, SGPT was very high (>1000IU/L) in two patients.  
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     Table- 2: Laboratory profile and statistical analysis of all the children in the study. 

Investigations Category Non-severe 

dengue (n=78) 

Severe dengue (n=22) 

Hematocrit <36% 25(32.1%) 7(31.8%) 

 >36% 53(67.9%) 15(68.2%) 

p-value  0.001 0.016 

Total Leukocyte count Leukopenia<4x10
3 
/µl 22(28.2%) 2(9.09%) 

 Normal TLC 4 x10
3 
/µl-11 x10

3 
/µl 56(71.8%) 20(90.9%) 

p-value  >0.05 >0.05 

Platelet count <150 x10
3 
/µl 67(85.9%) 19(86.4%) 

 >150 x10
3 
/µl 11(14.1%) 3(13.6%) 

p- value  0.001 0.001 

Peripheral smear Reactive lymphocytes present 73(93.5%) 21( 95.45%) 

 Reactive lymphocytes absent 05(6.5%) 1( 4.55%) 

p-value  0.001 0.001 

PT Normal 60(76.9%) 5(22.7%) 

 Prolonged 18(23.1%) 17(77.3%) 

p-value  >0.05 0.001 

APTT Normal 8(10.2%) 2(9.09%) 

 Prolonged 70(89.7%) 20(90.9%) 

p-value  0.001 0.001 

SGOT(IU/L) <40 3(3.85%) 2(9.09%) 

 >40 75(96.15%) 20(90.91%) 

p-value  0.001 0.001 

SGPT(IU/L) <40 30(38.5%) 7(31.8%) 

 >40 48(61.5%) 15(68.2%) 

p-value  0.004 0.016 

Ultrasound abdomen    

Thickened gall bladder Present 56(71.7%) 19(86.3%) 

 Absent 22(28.3%) 3(13.7) 

p-value  0.001 0.001 

Hepatomegaly Present 53(67.9%) 19(86.36%) 

 Absent 25(32.1%) 3(13.64%) 

p-value  0.001 0.001 

Ascites Present 34(43.5%) 13(59.1%) 

 Absent 44(56.5%) 9(40.9%) 

p-value  >0.05 >0.05 

Pleural effusion Present 35(44.8%) 17(77.2%) 

 Absent 43(55.2%) 5(22.8%) 

p-value  >0.05 0.003 

Peripheral smear examination done by experienced pathologists revealed presence of reactive lymphocytes which were 

large, plasmacytoid having abundant basophilic cytoplasm with eccentric nucleus in majority of dengue children and was 

statistically significant (p value 0.001). The coagulation profile parameters like PT and APTT were also analysed. PT 

was normal in 60(76.92%) children of non-severe dengue and prolonged in 17(77.27%) children of severe dengue and 
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was statistically significant ( p value 0.001) in severe dengue, whereas, APTT was prolonged in 70(89.74%) children of 

non-severe dengue, and 20(90.90%) children of severe dengue which was statistically significant (p value 0.001). 86.3% 

(p value 0.001) of severe dengue children had gall bladder edema and 77.2% (p value 0.003) of severe dengue had 

pleural effusion by ultrasound examination which were statistically significant whereas hepatomegaly was a significant 

finding in non-severe and severe dengue children (p value 0.001). 

Discussion 

Dengue is the world’s fastest growing mosquito borne 

disease currently threatening half of the world’s 

population. Infection with any one of the four serotypes 

DEN1, DEN2, DEN3, DEN4, confers immunity to that 

particular serotype, paving way for the person to get 

infected upto 4 times [7]. Recently, there is a surge in 

the incidence of dengue fever all over the world
 

[5].There are very few studies from exclusive pediatric 

hospitals based on the revised new dengue classification 

by WHO in 2009. The literature studied so far points 

towards the fact that children are most affected by 

dengue mosquito. Hence, the present study was 

undertaken. Based on the WHO 2009 guidelines, in our 

study, 100 children were analyzed, out of which 78 

were categorized into non-severe dengue which 

included dengue fever (without and with warning signs) 

and 22 belonged to severe dengue category. 

 

Maximum numbers of children (72) were below 10 

years of age with the youngest child being 5 months of 

age and the oldest was 17 years old. The male to female 

ratio of 1.56:1 was not statistically significant. The age 

and gender wise distribution varied with different 

studies. In a study by Shubhankar Mishra et al, 

maximum numbers of children were seen in the group 

more than 11 years of age and the least affected group 

was infants [8].  

 

In a study by Kulkarni et al., the commonest age 

affected was 6-12 years with male preponderance [9]. 

In a study by Anju et al., 56% children were aged more 

than 6 years [10]. In a study by C.V Prathyusha et al., 

the common age group affected were between 9-12 

years with almost equal male: female ratio
 
[11]. Thus 

the varying age groups and insignificant male: female 

ratio in the patients affected by dengue infection in 

different studies, shows that dengue infection does not 

discriminate between people on the basis of gender or 

age which will justify our findings of age and gender 

distribution as depicted in the Table 1. DHF is more 

common in children than in adults and the incidence of 

DHF is bimodal with peaks at 7 months of age and 3 to 

5 years of age [7]. In our study, more number of severe 

dengue children were seen in 0-3 years (5 children) and  

 

 

4-6 years (9 children) which is in common with other 

studies [7]. More number of severe cases between 0-3 

years could be due to the fact that infants who have 

acquired maternal dengue antibodies will develop DHF 

when they subsequently get infected by the virus [12]. 

On the other hand, DHF can occur in little older 

children between 3 to 5 years of age during the second 

infection which will explain our finding of severe 

dengue cases between 4-6 years. The greater baseline 

microvascular permeability is suggested to be the 

reason why DHF is more frequent in children [13]. 

DHF or DSS may also occur during primary infection, 

which may be due to virulent virus strain rather than 

antibody status due to previous infection. Anti-dengue 

antibodies from the previous infection will cross react 

with new infecting virus serotype and cause increased 

viral uptake by monocyte and macrophage. This 

antibody dependent mechanism causes amplified 

cascade of cytokines and complement activation which 

results in dysfunction of endothelial cells along with 

consumption of coagulation factors leading to plasma 

leakage and hemorrhagic manifestations. The virus 

serotype, age of the patient, and degree of viremia 

determine the severity of the disease [14].
 
All these 

above factors determine the severity of dengue. 

 

Hemoconcentration is a very important factor. The 

raised hematocrit is an accurate indicator of vascular 

permeability and plasma leakage. Hematocrit was 

>36% in 68.2% children of severe dengue and 67.9% 

children of non-severe dengue. Thus, according to our 

study, increased Hct does not vary much between non-

severe and severe dengue. According to Saha et al., [15] 

Hct may not be a good indicator in infants and children 

in presence of moderate anemia. According to 

Shubhankar et al [8] the children with hemo-

concentration were low in proportion. Other previous 

studies also reported that fluid leakage does not achieve 

a high degree of hemoconcentration inspite of the 

patient being in shock because of associated anemia and 

blood loss. There is a lack of clear cut guidelines for 

hemoconcentration in the Indian population [8]. A 

lesser than expected rise in hematocrit has been found 

in other studies [16,17] making it important to develop 
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new guidelines for hemoconcentration and its use in the 

diagnosis and treatment [10,17,18]. Non-availability of 

pre-infection hematocrit, high prevalence of anemia in 

the Indian population [18], fall of hematocrit due to the 

blood loss, are the various pitfalls of taking hematocrit 

as a diagnostic or prognostic marker. The presence of 

hemoconcentration is useful for diagnosis of dengue, 

but the absence of hemoconcentration may not rule out 

dengue. 

 

Leucopenia was seen in 22 (28.2%) children of non-

severe and 2(9.09%) children of severe dengue. 

Leucopenia was not significantly related with the 

severity of dengue which was in agreement with the 

studies by Shubhankar et al[8] and Saha et al [15] 

where in leucopenia was seen in both non-severe and 

severe dengue children. Prathyusha et al [11] reported 

that, there was no significant association of leucopenia 

with bleeding manifestations or severity of dengue. 

Abhinav et al [19] found that leucocyte changes are 

poor indicators of severity, but are useful in 

differentiating dengue infections from other febrile 

illnesses [17]. 

 

85.9% of children presented with thrombocytopenia 

(platelets less than 150x10
3
/µL). Severe thrombo-

cytopenia (Platelets <50x10
3
/µL) was seen in high 

proportion (54.54%) of children with severe dengue 

compared to 34.6% of non-severe dengue. The above 

findings indicate that thrombocytopenia is a very useful 

parameter for diagnosis and severe thrombocytopenia 

predicts the severity of the dengue infection.  

 

This finding was in concordance with Shubhankar et al., 

[20], C.V. Prathyusha [11], Abhinav et al [19] and Saha 

et al [15]. Thrombocytopenia is attributed to following 

causes like decreased production by the bone marrow 

[21], virus antigen-antibody complex mediated 

destruction [22] or increased consumption of platelets 

induced by secondary infection associated with the 

release of high level of platelet activating factors or 

increased adhesion of platelets to endothelial cells of 

vasculature [23].  

 

The presence of reactive lymphocytes was seen in 

73(93.5%) of non-severe and 21(95.45%) children of 

severe dengue. The above findings indicate that the 

presence of reactive lymphocytes is very useful marker 

for the diagnosis of dengue infection. Rashmi et al [8] 

reported similar findings. PT was normal in majority 

(76.9%) of non-severe dengue children and prolonged 

in maximum (77.3%) children of severe dengue, 

whereas APTT was prolonged both in non-severe 

(89.7%) and 90.9% children of severe dengue. In our 

study, prolonged APTT was more consistent finding 

than prolonged PT. Prolonged PT/APTT can lead to 

bleeding manifestations apart from thrombocytopenia, 

decreased platelet function and fibrinogen consumption 

and vasculopathy [25] whereas Shubhankar Mishra et al 

[8] reported prolonged PT and APTT in 23.7% patients 

of non-severe dengue and 76.9% of severe dengue 

children in his study. Rise in PT/APTT is indicative of 

severity of disease.  

 

In our study, SGOT was raised quantitatively more than 

the SGPT, which corroborated with the findings of 

Shubhankar Mishra et al [8]. In a study by C V 

Prathyusha et al [11], hepatic dysfunction was seen in 

17.5% children, comparable to the study done by 

Dhooria et al [26] in which it was seen in 14.8%. The 

cause in such rise has been attributed to ischemic 

hepatitis or virus induced liver damage [27]. Banerjee et 

al [28] reported an increase in SGOT and SGPT levels 

in 60% of children and Dutta et al [29] have reported 

SGOT was raised in 68.5% and SGPT in 39.2% 

children. Lei et al found that patients with dengue virus 

infection have more increased RANTES (Regulated on 

Activation, Normal T Cell Expressed and Secreted), 

serum levels compared to other viral infection [30].  

 

As RANTES is a chemokine capable of recruiting 

lymphocytes and NK cells to inflammatory sites, 

whether liver damage in dengue virus infection is an 

indirect effect of RANTES or a direct effect of virus 

replication needs further evaluation [24]. In the present 

study, gall bladder thickening, hepatomegaly and 

pleural effusion were significant ultrasound findings of 

severe dengue infection which were in agreement with 

other studies by Setiawan MW et al and Quiroz-Moreno 

R et al
 
[31, 32]. The USG finding of gall bladder 

thickening more than 5 mm has been proven to be a 

useful marker for identification of hypovolemic shock 

[31] the pathophysiology of dengue fever being 

endothelial inflammation causing increased capillary 

leakage will explain the USG findings [33].  

 

In our study, all the patients with non-severe dengue 

recovered and 6 patients out of 22 children of severe 

dengue died due to intractable shock. The case fatality 

rate in our study was 6% comparable to studies by Anju 

et al. [10], and Prathyusha et al [11] who also reported 

case fatality rate of 6%. However, the case fatality rate 
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can vary, as Shah et al reported a case fatality rate as 

high as16.6% [34].
 
The outcome mainly depends on the 

early detection and proper management. Dengue has 

become a common disease recently with more ominous 

presentation in the pediatric age group.  

 

Mortality from dengue are preventable with appropriate 

and timely medical attention. Our study emphasizes the 

role and importance of hematological, serological, 

biochemical parameters along with abdominal 

ultrasonography findings in helping the clinician to 

establish the disease, grade and its severity and 

prognosticating the condition of the child, leading to a 

rational approach to case management and a good 

clinical outcome. 
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