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A Cross-sectional Study

INTRODUCTION
Dengue, caused by a flavivirus, is a tropical disease spread by 
the vector Aedes aegypti and Aedes albopictus. The etiological 
agent is a single stranded RNA virus of 30 nm diameter [1]. It is 
endemic in tropical regions where conditions for viral replication and 
transmission are ideal.

In the pathogenesis of dengue fever, both cell and antibody mediated 
immunity have an important role. The cell mediated immunity is the 
basis for the so called original antigenic sin hypothesis [2], which 
describes a skewed immune response to subsequent infection with 
different serotypes, resulting in severe disease.

The abnormalities in homeostasis seen in severe dengue include 
vasculopathy [3], thrombopathy, coagulopathy [4] and bone 
marrow changes. These bone marrow changes range from mild 
and transient suppression to dengue induced Hemophagocytic 
Lymphohistiocytosis (HLH) [5], dengue induced aplastic anaemia 
[6] and dengue related myelofibrosis [7].

The disease is clinically characterised by fever, myalgia, joint pain, 
mucosal bleed, clinical fluid accumulation and as already discussed, 
thrombocytopenia. Third space fluid loss and bleeding manifestations 
may cause serious complications or death [8]. The rate of fall of 
platelets has been linked to various serious manifestations in dengue 
such as (including but not limited to) acute respiratory distress 
syndrome, dengue encephalitis and dengue related acute liver 
failure. The utility of monitoring the patient for warning signs has been 
corroborated by multiple studies and consensus statements [9]. As 
a result of the same, platelet monitoring has been extensively used 
in dengue fever management across the globe. The same serves as 
basis for both diagnostic (fever with thrombocytopenia is a clinical 

clue for possibility of dengue fever) and therapeutic intervention 
(Component support therapy).

In 2016, an attempt was made to develop a risk score for severe 
dengue based on the above mentioned parameters for disease 
prognosis and identification of patients at risk for severe dengue in 
the course of illness [10].

The course of dengue fever is characterised not only by alteration 
in haematological parameters (thrombocytopenia, leucopenia, 
haemoconcentration) but also includes biochemical alterations in 
form on early liver injury manifested by transaminase elevation [11]. 
The trend of transaminase elevation is usually characterised by 
AST/ALT ratio >1 [12]. The pattern is contrary to the one seen in 
viral hepatitis which is characterised by predominant ALT elevations 
(ALT/AST >1) as ALT is specific marker for hepatocyte injury. AST on 
the other hand has multiple sources (Red blood cells, monocytes, 
hepatocytes etc.,). This typical pattern can aid in differentiating 
dengue related liver injury from that of viral hepatitis [13]. The liver 
injury can have varied manifestations ranging from asymptomatic 
transaminase elevation to acute liver failure. The spectrum of these 
manifestations may be altered by use of hepatotoxic NSAIDs 
during the febrile phase of dengue fever, pre-existing liver disease 
or co-infection with hepatotropic viruses [14]. The occurrence of 
transaminase elevation and its correlation with worse outcome has 
been evaluated in the past, wherein higher AST/ALT ratio was not 
only related with poor outcome but also helped in predicting early 
complication and higher incidence of plasma leakage in conjunction 
with thrombocytopenia [15].

In this study, an attempt has been made to study the role of altered 
liver parameters like AST/ALT apart from routinely used platelet 
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ABSTRACT
Introduction: Thrombocytopenia has been known to be a 
manifestation as well as predictor of severe dengue. However, 
use of additional biomarkers like Aspartate Aminotransferase 
(AST)/Alanine Aminotransferase (ALT) alone or in conjunction 
with platelet count may help in early and better predictability of 
severe dengue cases.

Aim: To determine the correlation between transaminase elevation 
and severity of dengue fever.

Materials and Methods: This was a single centre, cross-sectional 
study conducted at a tertiary care centre of Western Maharashtra. 
Total 110 hospitalised patients with a diagnosis of suspected 
dengue fever, based on clinical signs and symptoms with a positive 
NS1 antigen test (non structural protein 1)/Immunoglobulin M 
(IgM) test using rapid test kits were taken as study population. The 
patients were clinically evaluated on daily basis for development 
of any warning signs and symptoms along with monitoring of 

haematological and biochemical parameters. For statistical 
analysis the technique of percentages, mean and Pearson ‘r’s were 
employed using IBM Statistical Package for the Social Sciences 
(SPSS 20.0) version for windows. The p-value of 0.05 was 
considered as significant value.

Results: Out of 110 patients, 83 were males and 27 females. 
Clinical fluid accumulation was seen in 5 patients (4.5%), bleeding 
manifestations and fluid accumulation in 4 (3.6%) and bleeding 
manifestations in 17 (15.5%). Negative correlation was observed 
between thrombocytopenia with bleeding manifestations (r=-0.17, 
p=0.04), whereas positive correlation was seen in incidence 
of bleeding with serositis (r=0.19, p=0.04), AST with serositis 
(r=0.21, p=0.02) and ALT with Packed Cell Volume (PCV) (r=0.22, 
p=0.01).

Conclusion: Additional biomarkers like AST and ALT alone or in 
conjunction with platelet count can also help in early prediction 
of severity of dengue fever.
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Age group (Years) Female n (%) Male n (%) total (n=110)

0-20 4 (3.6) 3 (2.7) 07

21-30 6 (5.5) 29 (26.4) 35

31-40 8 (7.3) 34 (30.9) 42

41-50 5 (4.5) 14 (12.7) 19

>50 4 (3.6) 3 (2.7) 07

[Table/Fig-1]: Age Group and Gender distribution of study population.

count in predicting the severity of dengue. The current study also 
aimed at understanding any existing intrinsic correlation between 
haematological and biochemical parameters used to define dengue 
severity. A positive correlation between these elements can help 
in predicting the onset of shock, third space fluid loss which may 
further facilitate prognostication and early intervention rather than 
depending on platelet count which usually follows the trend of white 
blood cells, has nadir value during the critical phase where in high 
chances of landing in shock or multiorgan dysfunction syndrome 
may be present.

MATERIALS AND METHODS
This single centre, cross-sectional study was conducted at a tertiary 
care centre of Armed Forces Medical College, Pune, Maharashtra, 
India from March 2019 to October 2019. Institutional Ethical Committee 
approval was taken (IEC/2018/169) prior to conduct of the study.

Inclusion criteria: A total of 110 hospitalised patients with a 
diagnosis of suspected dengue fever, based on clinical signs and 
symptoms with a positive NS1 antigen test/IgM test using rapid test 
kits were taken as study population. 

exclusion criteria: Patients with dual infections (dengue and malaria) 
and the recently described triple infection (dengue, malaria and scrub 
typhus) were excluded as these are likely to cause an independent 
and confounding rise in transaminases. Patients with a previously 
diagnosed cause of low platelets (immune thrombocytopenia, 
haematological malignancies, aplastic anaemia) were also excluded 
due to obvious confounding.  

Study Procedure 
The profile of warning signs and associated clinical manifestations 
(common symptoms) were studied. The haematological and 
biochemical alterations were studied during the course of hospitalisation 
along with onset of either of the warning signs, namely, clinical fluid 
accumulation (ascites, pleural effusion or pedal oedema) and mucosal 
bleed (clinically detected wet or dry petechiae or purpura).

The patients were clinically evaluated for development of any warning 
signs and symptoms and were monitored for haematological 
and biochemical parameters. The monitoring of complete blood 
count and biochemical parameters were done on daily basis apart 
from sampling on the day of admission, which served as baseline 
parameters for platelet count, Haematocrit (HCT) and AST/ALT levels 
during the course of hospitalisation. Platelet count was evaluated 
using five-part differential auto haematology analyser along with 
correlation with manual platelet count on peripheral blood smear. The 
platelet count reported on the peripheral blood smear was utilised 
to record nadir platelet count in order to prevent false reporting as 
anticipated with five-part differential in cases of platelet clumping. 
Pleural effusion was assessed using a chest radiograph (on clinical 
suspicion of effusion) along with daily clinical examination to look 
for effusion and baseline chest radiograph on admission. Similarly, 
ascites was assessed through clinical examination on daily basis 
and confirmed by abdominal ultrasound. The individuals during the 
evaluation of transaminase elevation were subjected to abdominal 
ultrasound and serositis, if any during the same examination was 
also documented for clinical fluid accumulation.

The individuals with dengue fever were divided into three groups as 
per the presence/ absence of warning signs and symptoms (dengue 
with no warning signs and symptoms, dengue with warning signs 
and symptoms, and severe dengue). Severity of dengue was defined 
as per the World Health Organisation (WHO) 2009 guidelines [12] 
wherein severe dengue was defined as one or more of the following: 
(i) plasma leakage that may lead to shock (dengue shock) and/or 
fluid accumulation, with or without respiratory distress, and/or; (ii) 
severe bleeding, and/or; (iii) severe organ impairment. Warning 
signs include abdominal pain or tenderness, persistent vomiting, 
clinical fluid accumulation, mucosal bleed, lethargy, restlessness, 

liver enlargement >2 cm and the laboratory parameters include 
increase in HCT concurrent with rapid decrease in platelet count. 
Every patient received treatment according to the existing standards 
of care during the course of hospitalisation.

STATISTICAL ANALYSIS
For statistical analysis the technique of percentages, mean and 
Pearson ‘r’s were employed using IBM Statistical Package for the 
Social Sciences (SPSS 20.0) version for windows. The variables, 
bleeding manifestation and serositis were classified into two 
categories which were thought of as concentrated at two distinct 
points along a graduated scale or continuum. A score of ‘1’ was 
assigned to subjects having the incidence of bleeding manifestations 
or serositis whereas a score of ‘0’ was assigned to subjects having 
no incidence of bleeding manifestations or serositis. Subsequently, 
Pearson ‘r’s were computed for studying the relationship of these 
variables with other variables. The p-value of 0.05 was considered 
as significant value.

RESULTS
Out of the enrolled population, 83 were males and 27 females; 
with majority cases in the age group of 31-40 years in both the 
genders [Table/Fig-1]. There were 108 individuals who had only 
NS1Ag positive status. One individual had only Ig M positive status, 
while one individual had both NS1Ag as well as Ig M positive 
status [Table/Fig-2]. Majority of the individuals were admitted to 
this centre on third day of illness (85%) as they were referred from 
lower echelons for further management once they tested positive 

[Table/Fig-2]: STROBE Diagram.
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S. no. Clinical manifestations number of patients (%)

1. Dengue without warning signs and symptoms 84 (76.4)

2. Dengue with warning signs and symptoms 17 (15.5)

3. Severe dengue 9 (8.1)

a. Only serositis 5 (4.5)

b. Bleeding and serositis (present) 4 (3.6)

[Table/Fig-5]: Dengue severity classification (WHO).

S. 
no. variables

number of patients at the 
time of admission (%)

number of patients at 
the time of discharge (%)

A) Platelet count (mm3):

1. <50000 38 (34.6) 2 (1.8)

2 50000-99999 36 (32.7) 6 (5.5)

3. 100000-149999 18 (16.4) 35 (31.8)

4. 150000-199999 15 (13.6) 23 (20.9)

5. 200000-499999 2 (1.8) 44 (40.0)

6. ≥500000 1 (0.9) -

b) leucocyte count (mm3):

1. <4000 43 (39.1) 9 (8.2)

2 4000-5999 46 (41.8) 44 (40.0)

3. 6000-7999 14 (12.7) 43 (39.1)

4. 8000-12000 5 (4.6) 14 (12.7)

5. >12000 2 (1.8) -

C) haematocrit:

1. 9-19 2 (1.8) 1 (1.0)

2 20-29 2 (1.8) 3 (2.7)

3. 30-39 38 (34.5) 44 (40.0)

4. 40-49 62 (56.4) 59 (53.6)

5. 50-59 6 (5.5) 3 (2.7)

[Table/Fig-3]: Haematological profile (Platelet count, Total Leucocyte Count, 
Haematocrit).

S. 
no. variables

number of patients at the 
time of admission (%)

number of patients at the 
time of discharge (%)

A) ASt (Iu/l):

1. 10-99 46 (41.8) 62 (56.4)

2 100-199 31 (28.2) 38 (34.5)

3. 200-299 11(10.0) 6 (5.5)

4. 300-399 9 (8.2) 2 (1.8)

5. 400-499 3 (2.7) 2 (1.8)

6. 500-599 7 (6.4) -

7. ≥600 3 (2.7) -

b) Alt (Iu/l):

1. 10-99 48 (43.6) 56 (50.9)

2 100-199 34 (30.9) 43 (39.1)

3. 200-299 18 (16.4) 8 (7.3)

4. 300-399 7 (6.4) 2 (1.8)

5. 400-499 1 (0.9) 1 (0.9)

6. 500-599 1 (0.9) -

7. ≥600 1 (0.9) -

[Table/Fig-4]: Liver function tests.

for dengue fever. The mean hospital duration stay was six days. The 
most common initial presentation was fever with headache (58%). 
At the time of admission, 83.6% (92/110) of the individuals had 
platelet count <1.5 lac/cumm which reduced to 39.1% (43/110) at 
the time of discharge, with a mean platelet count of 87727/cumm 
and nadir value of 10000/cumm [Table/Fig-3]. Among the dengue 
subjects, 19.1% (21/110) of the individuals experienced bleeding 
manifestations (wet purpura/mucocutaneous bleeding). On the 
contrary, 39.1% (43/110) had leucopenia on admission which 
reduced to 8.1% (9/110) on discharge [Table/Fig-3]. The AST and 
ALT peak value was 900 IU and 942 IU, respectively [Table/Fig-4]. 
Clinical fluid accumulation was reported in 4.5% (5/110) patients, 
bleeding manifestations with fluid accumulation in 3.6% (4/110) 
and only bleeding manifestations in 15.5 % (17/110) [Table/Fig-5]. 
There was a negative correlation of platelet count with bleeding 
manifestations (r=-0.17, p=0.04). Platelet values on correlation with 
serositis revealed negative correlation (r=-0.10, p=0.26). Platelet 
values also negatively correlated with AST levels (r=-0.23, p=0.01). 

[Table/Fig-7]: Correlation between AST levels and serositis (r=0.21, p=0.02).

[Table/Fig-6]: Correlation between bleeding manifestations and serositis (r=0.19, 
p=0.04).

DISCUSSION
Dengue infection is characterised by thrombocytopenia leading to 
bleeding manifestations in severe cases which may lead to fatality. 
Hence, fall in platelets has been the focus of medical management 
and therapeutic intervention target. But, an important aspect of 

Bleeding manifestations and serositis showed positive correlation 
with each other (r=0.19, p=0.04) [Table/Fig-6]. AST and ALT revealed 
positive correlation with incidence of serositis (r=0.21, p=0.02 and 
r=0.11, p=0.24), respectively [Table/Fig-7]. The ALT and Packed 
Cell Volume (PCV) values also showed positive correlation with each 
other (r=0.22, p=0.01) [Table/Fig-8].

[Table/Fig-8]: Correlation between ALT levels and PCV (r=0.22, p=0.01).
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disease that is often overlooked is plasma leakage leading to fluid 
accumulation (pleural effusion, ascites) which may or may not 
be elicitable clinically, depending upon the amount of the same. 
Hence, pathogenesis of dengue not only entails thrombocytopenia 
but also includes plasma leakage that is responsible for clinical 
manifestations of dengue in the form of postural symptoms, 
supine hypotension, poor organ perfusion leading to prerenal 
acute kidney injury and contributing to transaminase elevation 
(multifactorial-rise in AST).

In this study, 8.1% (9/110) of the study population was classified 
as severe dengue as per WHO 2009 classification. In order to 
understand the relation between platelet count and transaminase 
elevation the two parameters were correlated. Out of AST and 
ALT, AST levels showed statistically significant negative correlation 
with platelet values and statistically significant positive correlation 
with evidence of serositis. On the other hand, ALT levels showed 
statistically significant positive correlation with PCV values, thereby 
acting as potential indirect marker for predicting plasma leakage 
(HCT starts rising once plasma leakage sets in and the same has 
been used as a surrogate marker of fluid hydration). Individuals 
with higher levels of AST had severe illness as compared to the 
individuals with normal or slightly raised levels of transaminases. 
This finding is important in utilising AST levels as early marker of 
predicting dengue severity, rather than waiting for the platelet nadir 
in the critical phase to predict dengue severity [16]. The same has 
been highlighted in previously conducted studies by Bhushan D 
and Kumar R and Mahmuduzzaman M et.al., wherein higher levels 
of transaminase elevation were observed in cases with severe 
dengue [17,18]. The study conducted by Premaratna R et al., had 
highlighted the correlation of transaminase elevation with serositis 
[19]. In a recent meta-analysis conducted by Wang XJ et al., 
AST levels were found to correlate with severe manifestations of 
dengue fever, i.e., higher AST levels were seen in severe dengue as 
compared to dengue without warning signs and symptoms [20]. As 
per the natural course of dengue fever, thrombocytopenia follows 
leukopenia, which usually precedes critical phase (24-48 hours prior 
to onset of critical phase). The same may be associated with delay 
by almost 2-3 days (depending upon the onset of symptoms, days 
into illness and day of hospitalisation since the onset of symptoms) 
in the intensive fluid resuscitation. Haemoconcentration secondary 
to plasma leakage may also interfere with actual platelet count and 
the actual platelet count may be erroneous in some cases. Contrary 
to the same, early AST/ALT peak in the course of illness (earlier 
compared to development of thrombocytopenia) may act as an 
early predictive marker for severe dengue.

The advantage of these surrogate markers may be highlighted by the 
fact that, early AST/ALT peak in the course of illness can be better 
utilised as early severity marker for dengue fever, as compared to 
conventional approach of platelet nadir which usually occurs in the 
mid to latter half of natural course of disease when the individual 
lands in critical phase of the disease. Also, the correlation of AST 
levels with incidence of serositis strengthens the future prospects of 
this biomarker being utilised for predicting dengue severity as fluid 
accumulation has been used by WHO 2009 guidelines [12] to define 
severe dengue. 

Limitation(s)
The study was carried out in a tertiary care centre with a small 
sample size and was limited by the fact that cases referred from 
lower echelons (majority being admitted on third day of illness) 
constituted the major proportion of the study with majority of the 
patients belonging to the male gender. This does not define any 
gender predilection to dengue, nor does it point at increased risk 
of severe dengue in male gender. The same along with significant 
percentage of population being classified as severe dengue is just 

contributed to sampling variability due to data collection in a tertiary 
care centre.

CONCLUSION(S)
Apart from re-establishing the fact that serial monitoring of platelet 
count is important for the prediction of severe dengue, our study 
highlights the importance of biomarkers like AST/ALT for correlating 
dengue severity. The same stresses upon the use of multiple 
biomarkers for better correlation and early prediction of severity 
of dengue, rather than dependency on a single haematological 
parameter.

The development of dengue severity prediction scores utilising AST/
ALT alone, or in conjunction with platelet count and other biomarkers 
will aid in better management of dengue fever cases. The same 
would be beneficial in primary or secondary healthcare levels, 
wherein early utilisation of such scoring systems will help in early 
prediction of severe dengue. This will help in early fluid resuscitative 
measures along with institution of early intensive monitoring/ early 
referrals to tertiary care setup rather than waiting for age old concept 
of bleeding and severe thrombocytopenia in critical phase of illness. 
Hence, such predictive models can aid in reducing the morbidity 
and mortality associated with dengue fever, especially in countries 
where tropical infections are common.
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