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1. Introduction

MATERIALS AND METHOD

Objective: To analyze the liver dysfunction among serologically positive and serologically 

negative dengue infection comparing them with other febrile illness and controls, in children.
Methods:  This study was conducted on 304 children between 3 months to 15 years age group, 

out of which 50 were healthy control group and 254 were admitted with acute febrile illness 

during an outbreak of dengue infection. Serologically positive dengue, serologically negative 

dengue, other febrile illness and controls were included in the study. Liver function tests were 

analyzed and evaluate the hepatic markers for early detection of dengue from other febrile 

illness. Results: Of the 254 acute febrile patients enrolled in the study, 54 (21.3%) were 

classified as other febrile illness, 200 (78.7%) were classified as dengue infection. There was a 

significant difference in total bilirubin, alkaline phosphatase and sodium between other febrile 

illness and controls with P<0.05. There was a significant elevation of total bilirubin, 

transaminases, prothrombin time, activated partial thromboplastin time, ammonia with 

p<0.05 in dengue infection than other febrile illness and controls, but significant decrease in 

alkaline phosphatase and sodium. C-reactive protein was significantly raised with P<0.05 in 

the other febrile illness than dengue infection and controls. Conclusion: Raised transaminases, 

abnormal coagulopathy and hyperammonemia may differentiate the dengue infection from 

other febrile illness during an acute phase of illness; especially elevated aspartate 

transaminase and activated partial thromboplastin time were useful as early hepatic markers. 

C-reactive protein can be used as a marker in conjunction with liver function tests to 

distinguish dengue infection from other febrile illness.

Dengue infection (DI) is the most common mosquito-born 

viral disease and is a major public health problem worldwide, in 

nearly all tropical and subtropical countries [1]. The WHO 

estimates that 50 to 100 million cases of DI occur each year [2-5], 

nearly 95% occur in children. [6] Since many DI are present 

subclinically or as fever of unknown origin, anti-dengue virus 

antibodies may not be present [7], especially in the early acute 

phase and are often difficult to distinguish clinically from other 

acute febrile illnesses (OFI) [8, 9]. Unusual clinical 

manifestations of dengue fever (DF) have become more 

common; hepatic dysfunction is a well- recognized feature of DI 

in children [3, 4]. Hence, measurement of liver function tests (LFT) 

is mandatory [4]. The significance of this study is to evaluate the 

early hepatic markers that distinguish the acute phase of dengue 

from OFI that allow the early close monitoring of children to 

prevent life-threatening complications.

The objective of this study is to analyze the characteristics of 

liver dysfunction and its correlation among the dengue confirmed 

cases and dengue suspected cases, comparing them with OFI and 

controls in children. We designed a prospective study of children 

early the course of DI in order to identify early clinical and 

laboratory predictors of DI with hepatic dysfunction before the 

critical stage of the disease. The eligibility criteria for entry into 

this study: age 3 months to 15 years, fever for 72 h, oral 

temperature more than 38.5oC. Malaria, enteric fever, hepatitis A 

and B, urinary tract infection, respiratory tract infection, and 

chronic liver diseases were excluded from the study by history, 

examination and investigations. 
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Data was collected prospectively from 304 cases, out of which 

50 healthy children were grouped as controls and 254 were 

admitted with acute febrile illness during an outbreak of DI in 

tertiary hospitals of Hyderabad, India. Out of 254 cases, 54 patients 

lacking typical clinical features of DI or no clinical evidence of 

bacterial infection and negative anti-dengue serology were 

grouped as OFI.  Based on WHO diagnostic criteria 200 patients 

were grouped as dengue infection (DI) includes both dengue fever 

(DF) and dengue hemorrhagic fever (DHF). Out of 200 dengue 

infected patients, 105 were classified as confirmed dengue 

infection; defined as patients with clinical features suggestive of 

DF and DHF, proved by positive serology of dengue specific IgM or 

NS 1 or IgG antibodies. 95 were classified as suspected dengue 

infection; defined as patients with clinical features suggestive of 

DF and DHF, proved by serologically negative for dengue specific 

IgM or NS 1 or IgG antibodies.   The study was approved by the 

Institutional ethical committee, and informed consent was 

obtained from parents. A detailed history and a thorough clinical 

and laboratory examination were done in all the cases.

Acute-phase blood samples (3-5 ml) were obtained at the time 

of admission (day 2 to day 7 after the onset of fever). Samples were 

collected into three different blood containers. The first was a plain 

container into which serum was extracted for the assessment of 

liver function tests (LFT) (including bilirubin, aspartate 

transaminase (AST), alanine transaminase (ALT), alkaline 

phosphatase (ALP), ammonia, C- reactive protein (CRP) by using 

RANDOX autoanalyzer with commercially available RANDOX kits 

and sodium, potassium by ISE method using easy lyte instrument. 

The second was tri-sodium citrate container from which plasma 

was used to detect the prothrombin time (PT) and activated partial 

thromboplastin time (APTT) within 4 hours of blood collection 

using a semi-automated coagulometer; model Type- COA, 

DATA501with TULIP kits. The third was an EDTA container for 

complete blood picture, including hemoglobin (Hb), RBC, WBC, 

differential leukocyte count (DLC), platelet count, hematocrit 

(Hct),  was analyzed within 4 hours of blood collection using 

sysmex XS- 800i cell counter. For dengue confirmation serological 

tests done by using SD Bioline Dengue duo rapid test for NS 1, IgM, 

IgG antibodies. These parameters were compared with the clinical 

presentation of the patients and evaluate the liver function related 

to the severity of the disease.  The patients were monitored for the 

development of complications (bleeding, the difficulty of 

breathing, neurologic manifestations, shock, etc,).

difference between two independent proportions was calculated 

by using medcalc easy to use statistical software bvba, version 

16.4.3, Ostend. A p-value of ≤  0.05 was taken as statistically 

significant.

Of the 304 cases enrolled in the study, 50 (16.4%) cases were 

grouped as healthy controls, 254 (83.5%) cases were an acute 

febrile illness. Of the 254 acute febrile patients, 54 (21.3%) were 

classified as OFI, 200 (78.7%) were classified as DI. Of the 200 DI 

cases, 105 (52.5%) were classified as confirmed (serologically 

positive) dengue and 95 (47.5%) were classified as suspected 

(serologically negative) dengue cases, as per the WHO diagnostic 

criteria. The overall male to female ratio was 1.6:1 in DI and OFI. 

The highest prevalence of DI (33%, mean age 3.6 yrs),  OFI (48.1%, 

mean age 2.6 yrs) mainly observed in 1-5 years age group children 

compared with other age group (Table 1, Fig 1).  The male ratio was 

predominantly in all age groups.

There was a mild difference in LFT between controls and OFI but 

were within normal reference ranges. Statistically, there was 

significant difference in total bilirubin (0.56 mg/dl vs 0.76 mg/dl, 

P=0.014, 95% CI -0.36 to -0.04),  ALP (160.1 U/L vs 143.07 U/L, 

P=0.001, 95% CI 0.3 to 33.76), sodium (139.8 meq/L vs 138 

meq/L, P=0.005, 95% CI 0.56 to 3.02), and CRP (4.2 mg/L vs 15.56 

mg/L, P=0.0004, 95% CI  -17.53 to -5.18) between controls and 

OFI, but transaminases (AST and ALT), PT, APTT and ammonia 

were not significant between controls and OFI with P>0.05 (Table 

2, Fig 2).  

In confirmed (serologically positive) dengue cases the total 

bilirubin was within normal range, but there was a statistically 

significant difference when compared to OFI and controls (mean 

0.9 mg/dl vs 0.76 mg/dl vs 0.56 mg/dl, P=0.003). There was 

significant elevation of AST (mean 349.5 U/L  vs 34.02 U/L vs 

32.68 U/L, P=0.000 ), ALT  (mean 180.53U/L vs 23.99 U/L vs22.43 

U/L,  P=0.000 ), PT  (mean 16.8 s vs 14.06 s vs 13 s, P=0.000), 

international normalized ratio (INR) (mean 1.29 vs 1.07 vs 1.03, 

P=0.003), APTT (mean 48.3 s vs 33.74 s vs 32 s, P=0.000), and 

ammonia (mean 78.7 µg/dl vs 42.87 µg/dl vs 42 µg/dl, P=0.027) 

inconfirmed dengue cases than OFI and controls. There was a 

significant decrease in ALP (mean 134.7 U/L vs 143.07 U/L vs 

160.1 U/L, P=0.006) and sodium (mean 135.6 meq/L vs 138 

meq/L vs 139.8 meq/L, P=0.000) in confirmed dengue than OFI 

and controls. There was no significant difference in potassium 

levels (4.2 meq/L vs 4.3 meq/L vs 4.2 meq/L, P=0.605) between 

confirmed dengue cases, OFI, and controls. CRP was significantly 

raised in OFI than in confirmed dengue cases and controls (mean 

15.56 mg/L vs 6.83 mg/L vs 4.2 mg/L, P=0.000) (Table 2, Fig 3).  

In suspected dengue cases the total bilirubin was within normal 

reference range, but statistically shows significant difference  

when compared to OFI and controls (mean 1 mg/dl vs 0.76 mg/dl 

vs 0.56 mg/dl, P=0.003). There was significant rise of AST (mean 

343.94 U/L vs 34.02 U/L vs 32.68 U/L, P=0.000), ALT (mean 

210.97 U/L vs 23.99 U/L vs 22.48 U/L, P=0.000), PT (mean 18.07 s 

vs 14.06 s vs 13 s, P=0.001), INR (mean 1.39 vs 1.07 vs 1.03, 

P=0.001), APTT (mean 45.74 s vs 33.74 s vs 32 s, P=0.000), and 

ammonia (mean 96 µg/dl vs 42.87 µg/dl vs 42 µg/dl, P=0.001) in 

Statistical analysis is carried out using Sofa Stats software (Open 

source statistics, analysis, and reporting software from Paton-

Simpson & Associates Ltd.). Results were presented as mean, 

standard deviation (SD) for continuous variables; the frequency 

and percentage were given for qualitative variables. One way 

ANOVA by Dr. Daniel Soper used to calculate p-value between three 

different groups by Statistics calculator version 4.0. An unpaired t 

test used for P values and 95% Confidence Intervals (CI) were 

calculated from the mean, SD, number by using Graph Pad software 

(commercial scientific 2D graphing and statistics software 

published by GraphPad Software, Inc., California.). Relative risk, 

the 95% confidence interval of relative risk, the significance of a 

Statistical analysis

RESULTS
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suspected dengue cases than OFI and controls,  but there was a significant decrease in ALP (mean 134.2 U/L vs 143.07 U/L vs 160.1U/l, 

P=0.03) and sodium (mean 137.12 meq/L vs 138 meq/L vs 139.8 meq/L, P=0.011). There was no significant difference in potassium levels 

(4.1 meq/L vs 4.3 meq/L vs 4.2 meq/L, P=0.06) between suspected dengue cases, OFI, and controls. CRP was significantly raised in OFI than 

in suspected dengue cases and controls (mean 15.56 mg/L vs 8.46 mg/L vs 4.2 mg/L, P=0.000) (Table 2, Fig 4). There was no significant 

difference in LFT between confirmed and suspected dengue cases (Table 2, Fig 5).

In confirmed dengue cases the prevalence of raised AST (61 % vs 9.3 %, P<0.0001, RR 6.6, 95% CI 2.82- 15.38), ALT (49.5% vs 11.1%, 

P=0.0002, RR 4.6, 95% CI 2.05 – 9.71), APTT (45.7% vs 9.3%, P=0.0003, RR 4.94, 95% CI 2.09 – 11.67) were significantly higher than OFI. 

The prevalence of raised CRP was significantly more in OFI (33.3% vs 15.2%, P=0.009, RR 0.46, 95% CI 0.25 – 0.82) than confirmed dengue, 

but not significant between suspected dengue and OFI with P=0.13. The prevalence of raised levels of total bilirubin, ALP, PT, INR, ammonia 

were not significant between OFI and confirmed dengue cases with P >0.05 (Table 3). In suspected dengue cases the prevalence of raised 

AST (49.5% vs 9.3 %, P=0.0001, RR 5.34, 95% CI 2.26 – 12.62), ALT (44.2% vs 11.1%, P=0.0006, RR 3.98, 95% CI 1.81 – 8.74), APTT (27.4% 

vs 9.3%, P=0.018, RR 2.96, 95% CI 1.2 – 7.25) were significantly higher than in OFI , where as raised levels of total bilirubin, ALP, PT, INR, 

ammonia were not significant with P>0.05 (Table 4).

The prevalence of raised AST was significantly higher than ALT in confirmed dengue cases (61% vs 49.5%, P=0.04), whereas not 

significant in suspected dengue cases (49.5% vs 44.2%, P=0.23), OFI (9.3% vs 11.1%, P=0.38) and controls (12% vs 12%, P=0.5) (Table 5, 

Fig 6). APTT being affected more than PT in dengue cases. There was a significant rise of APTT than PT in confirmed dengue cases (45.7% vs 

17.1%, P=0.0001), but not significant in suspected dengue cases (27.4% vs 18.9%, P=0.123), OFI (9.3% vs 9.3%, P=0.5) and controls (10% 

vs 10%, P=0.5) (Table 6, Fig 7). 

The mortality rate of the dengue infection was 5% in our study. Ten of 200 patients died, among these seven of ten patients were 

confirmed dengue (7 of 105, 6.6%). Three of ten patients were suspected dengue (3 of 95, 3.6%).
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Table 3: Comparison of Prevalence of abnormal LFT in OFI and confirmed dengue

Table 4: Comparison of Prevalence of abnormal LFT in OFI and suspected dengue 
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Table 5:  Comparison of prevalence of raised AST and ALT 

among DI and OFI.

difference between two independent proportions was calculated 

by using medcalc easy to use statistical software bvba, version 

16.4.3, Ostend. A p-value of ≤  0.05 was taken as statistically 

significant.

RESULTS

5606

 DI: Dengue infection; OFI: Other febrile illness; AST: 

Aspartate Transaminase; ALT: Alanine Transaminase; 

*significant.        

Table 6: Comparison of prevalence of   raised APTT and PT 

among DI and OFI.

DI: Dengue infection; OFI: Other febrile illness; PT: 

Prothrombin Time; APTT: Activated Partial Thromboplastin 

Time; *significant
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According to Ampaiwan Chuansumrit et.al, 2010 most 

prevalent age group for DHF is children 5-9 years old, followed by 

children 10-14 years old [10]. In our study the prevalent age group 

was 1-5 years in DI and OFI. The majority of patients were male in 

our study in all age groups with DI.

Many dengue infections are often difficult to distinguish 

clinically from OFI during the early acute phase of illness. In our 

study both serologically confirmed and serologically negative 

(suspected) dengue, OFI were analyzed for changes in LFT and 

showed that there was significant abnormal LFT compared to 

controls. All liver parameters were significantly raised in both 

confirmed and suspected dengue compared to OFI and controls, 

but not significant between confirmed and suspected dengue. 

Hence, we cannot eliminate the serologically negative dengue from 

the etiology. There was a significant decrease in ALP levels in both 

confirmed and suspected  dengue than OFI and controls, which 

disagrees with the Kalenahalli Jagadishkumar et al and Wahid et al 

study in which ALP levels were raised [4,11]. Our study observed 

that statistically there was a significant mild elevation of total 

bilirubin and mild reduction of ALP and sodium both in DI and OFI 

compared to controls, but within normal reference ranges. Thus, 

considering the means for the significance of our study, the 

abnormal LFT particularly; raised transaminases, abnormal 

coagulopathy, and hyperammonemia may differentiate the DI from 

OFI. CRP was markedly elevated in OFI when compared to DI and 

controls. CRP is an acute phase reactant, is a marker of 

inflammation in the body.

Elevated ammonia is typically a sign of hepatic failure [12]. 

Detection of abnormally high transaminase enzymes among 

patients with dengue is important since the possibility of 

consequent hepatic encephalopathy can be expected. The most 

consistent feature of acute hepatic injury is the significant 

elevation of transaminase (usually >8 times) often accompanied 

by increased bilirubin [13]. In our study 5 fold rise of 

transaminases were observed in DI, whereas transaminase levels 

were within normal reference ranges in OFI and controls.  AST 

levels were significantly higher than ALT levels in DI, which agrees 

with Wong (2008) and Kuo et al. (1992) studies [14, 15]. 

Hyperbilirubinemia was observed in 11.1% of confirmed dengue 

associated with elevated transaminase levels, hyperammonemia, 

and abnormal coagulopathy indicates the severity of dengue. Thus, 

hepatic dysfunction in the form of hyperbilirubinemia, elevated 

transaminases, and coagulopathy was more common in DI than 

OFI. In both confirmed and suspected dengue, the incidence of 

raised AST, ALT, APTT was significantly higher than in OFI. The RR 

of raised AST, ALT, APTT were 6.6, 4.6 and 4.94 times respectively in 

confirmed dengue than in OFI, whereas the RR of raised AST, ALT, 

APTT were 5.34, 3.98 and 2.96 times respectively in suspected 

dengue than in OFI. The incidence of CRP was significantly more in 

OFI than confirmed dengue. The incidence of raised AST was 

significantly higher than ALT in confirmed dengue, but not 

significant in suspected dengue, OFI, and controls. 

Prolongation of APTT, PT with INR >1.5 are predictors for DHF/ 

DSS during the febrile stage. Increased PT in hepatocellular 

disease implies liver failure. Thus testing for coagulation defect is 

not a screening procedure, but rather a means of following the 

progress of the disease or of assessing the risk of bleeding before 

the invasive procedure [12]. In our study APTT being affected more 

than PT in confirmed dengue, which agrees with previous studies 

as APTT is a predictor of bleeding manifestation in DI, a significant 

relationship between prolonged APTT and early stages of DI [13-

19], but not significant in suspected dengue, OFI, and controls. 

Thus, elevated APTT is an earliest predictor of dengue 

complications. Hence, considering the incidences of abnormal LFT 

during early febrile illness before confirming serologically the 

raised transaminases, especially AST and prolonged APTT were 

early predictors to distinguish DI from OFI. Early recognition of 

acute febrile patients as dengue, can help in identifying those at 

risk of developing severe disease, sometimes may progress to 

death.  Hence, early intervention may be life-saving.

The mortality rate of the dengue infection was 5% in our study, 

slightly higher when compared with other studies [6, 3], in which 

the mortality rate is 3.7% and 2.7%. Ten of 200 dengue infected 

patients died. The cause of death was severe dengue with an acute 

liver failure associated with encephalopathy. All these patients had 

transaminase levels more than 600U/l, elevated PT (>18sec), INR 

(>2), APTT (>100), and hyperammonemia. Hence, there was a 

significantly higher mortality rate in DI with severe hepatitis. 

CONCLUSION

Although anti-dengue virus antibodies may not be present 

during the initial days of acute illness, it is difficult to differentiate 

DI from OFI. Considering the means of abnormal LFT, raised 

transaminases, abnormal coagulopathy and hyperammonemia 

may differentiate the dengue infection from other febrile illness 

during an acute phase of illness, especially elevated AST and APTT 

are useful as early hepatic markers. CRP can be used as a marker in 

DISCUSSION
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conjunction with LFT to distinguish DI from OFI. The rate of 

hepatic dysfunction is more significant in DI than OFI. 
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