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ABSTRACT… Objective: To determine the Paracetamol induced liver enzyme (AST/ALT) changes in dengue fever in a 
tertiary care hospital of Hyderabad. Study Design: Observational Study. Setting: Emergency Department of Medicine, Isra 
University Hospital, Hyderabad. Period: May 2018 to May 2019. Material & Methods: A total of 100 patients of age ≥12 
years with dengue fever were included. AST and ALT levels were obtained in the first week and third week of course of illness. 
Paracetamol was used for anti-pyretic/analgesia purpose was compared of first week with third week. Statistical analysis 
was done using SPSS. Chi-square test and student’s t-test were applied as appropriate. P value ≤0.05 was considered as 
significant. Results: Out of total 100 patients, there were 56% males and 44% females and overall mean age was 35.21±15.13 
years. The overall mean weight, height, BMI, and mean duration of fever in days was 61.13±17.26 kg, 1.60±0.14 meter, 
23.85±6.73 kg/m2, and 4.20±1.43 days, respectively. Independent t test shows significant mean difference of AST/ALT ratio 
at 1st week (p=0.000) as well as at 3rd week (p=0.020) according to paracetamol dose. Conclusion: In our study, results 
showed significant improvement in AST, ALT, and AST/ALT ratio at 1st week and 3rd week.
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INTRODUCTION
Family of a flavivirus called Dengue virus 
consisted of four serotypes is associated with 
three main clinical forms ranging from mild 
illness to severe one. These three types are 
commonly known as i) acute febrile illness which 
is associated with sudden onset of fever then 
followed by other symptoms of dengue such as 
arthralgia and skin rashes. These patients usually 
recover without any complication, ii) dengue 
hemorrhagic fever is also a type of acute dengue 
illness but it is associated with thrombocytopenia 
resulting in an increased vascular permeability 
leading to hemorrhage, and iii) the most severe 
form is dengue shock syndrome which is least 
common but these patients sudden develops life 
threatening hypotension resulting in high fatality 
rate ranging from 40% - 50% of the cases if left 
untreated.1,2

Derangements in liver functions are not so 
uncommon in patients affected with dengue fever 

and can be attributed by the presence of altered 
AST or ALT levels or either assessed by AST/ALT 
ratio. Besides laboratory parameters there are 
certain imaging modalities which may indicate 
liver injury such as Hepatomegaly in patients with 
dengue feve.3,4 If these patients left untreated 
they may present with fulminant hepatic failure 
or sometimes with hepatic encephalopathy but 
cases to such extend are considerably low. Liver 
failure or liver injury caused by oral ingestion of 
tablet paracetamol is one of the most important 
causes cannot be neglected in patients diagnosed 
with dengue fever because the paracetamol is the 
most common drug and can be purchased over 
the counter and are used for the symptomatic 
relief of patients with dengue fever. The exact 
mechanism through which it causes liver injury is 
still not known or well established.5-7

Therapeutic doses of paracetamol may cause liver 
injury in some patients. Several authors8-11 have 
found elevated levels of alanine transaminase 
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(ALT) more than 3 times the upper limit of normal 
in 31 – 44% of persons receiving therapeutic 
doses of paracetamol (4g/day). Paracetamol 
metabolism is impaired in acute liver failure. 

In this study, we want to compare different doses 
of paracetamol, used as an anti-pyretic and 
analgesic agent in patients with dengue fever, 
causing change in AST/ALT ratio.

MATERIAL & METHODS
This prospective observational study has been 
conducted in the Emergency Department of 
Medicine of a tertiary care Hospital, Isra University 
Hospital, Hyderabad, between the periods of nine 
months from 1st May 2018 to 28th May 2019. We 
have evaluated a total of 100 patients who were 
presented and admitted in the department of 
emergency/medicine with signs and symptoms 
of dengue fever, having age ≥ 12 years, duration 
of dengue fever less than one week of either 
gender. Patients with dengue hemorrhagic fever 
and dengue hemorrhagic shock syndrome were 
excluded from the study. This study has been 
conducted after the approval from the ethical 
review committee (IUH/E2018/33) of the hospital 
and after taking informed and written consent 
from the patients.

A 5cc disposable syringe was used for sample 
collection after following all aseptic measures 
such as NS1Ag, Dengue IgM or PCR and AST/
ALT levels. Diagnosis of dengue fever was 
made based on the patient’s history, clinical 
presentation, signs & symptoms suggesting 
dengue fever and confirmation was made by 
performing the blood tests i.e. NS1Ag, Dengue 
IgM or PCR.

A preformed structured questionnaire was 
used to collect the relevant data regarding 
basic demographics (such as age and gender), 
clinical data (weight, height, basal metabolic 
index, duration of fever, dose of paracetamol, 
and periodic AST & ALT levels). The data were 
evaluated in Statistical Package for the Social 
Sciences (SPSS) version 21.0 and a p value of 
<0.05 is considered to be statistically significant.

RESULTS
Out of total 100 patients, there were 56% males 
and 44% females and overall mean age was 
35.21±15.13 years. The overall mean weight, 
height, BMI, and mean duration of fever in days was 
61.13±17.26 kg, 1.60±0.14 meter, 23.85±6.73 
kg/m2, and 4.20±1.43 days, respectively.

Among 100 patients, 63% were confirmed dengue 
by NS1 AG and 37% by RGM as presented in 
Table-I. Among them, 27% were treated with ≤2 
gm/24 hrs paracetamol and 73% were treated 
with ≥2-4 gm/24 hrs as shown in Table-II.

In our study, mean AST & ALT and AST/ALT ratio 
at 1st week were 33.23±23.18 IU/l, 48.52±55.47 
IU/l, and 0.83±0.34 IU/l, respectively. While 
mean AST & ALT and AST/ALT ratio at 3rd week 
was 33.08±20.59 IU/l, 45.59±17.33 IU/l, and 
0.74±0.29 IU/l, respectively.

The results showed that there is significant mean 
difference between AST/ALT ratio at 1st week and 
3rd week (p=0.010) as presented in Table-III. The 
results also showed significant mean difference 
between AST/ALT ratio at 1st week and 3rd week 
for 2-4 gm/24hrs of paracetamol used (p=0.001) 
as presented in Table-IV.

Independent t-test also shows significant mean 
difference of AST/ALT ratio at 1st week (p=0.001) 
as well as at 3rd week (p=0.020) according to 
paracetamol dose as presented in Table-V and 
Table-VI.

Frequency (%)
NS1 AG 63 (63%)
RGM 37 (37%)
TOTAL 100
Table-I. Frequency distribution of dengue diagnosis 

confirmed by. (n=100)

Frequency (%)
<2 gm/24 hrs 27 (27%)
2-4 gm /24hrs 73 (73%)
TOTAL 100
Table-II. Frequency distribution of paracetamol dose. 

(n=100)
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Mean SD P-Value
AST/ALT Ratio at 1st Week 0.749 0.296

0.010*
AST/ALT Ratio at 3rd  Week 0.838 0.349
Table-III. Mean comparison of ast/alt ratio at 1st week 

with 3rd week. (n=100)
Paired t-test was applied.
P-value ≤0.05 considered as Significant.
* Significant at 0.05.

Dose AST/ALT Ratio Mean SD P-Value

<2 
gm/24hrs

AST/ALT Ratio 
at 1st Week 0.603 0.282

0.267**
AST/ALT Ratio 

at 3rd  Week 0.659 0.184

2-4 
gm/24 hrs

AST/ALT Ratio 
at 1st Week 0.924 0.332

0.001*
AST/ALT Ratio 

at 3rd  Week 0.782 0.323

Table-IV. Mean comparison of AST/ALT ratio at 1st 
week with 3rd week for paracetamol dose. (n=100)

Paired t-test was applied.
P-value ≤0.05 considered as Significant.
* Significant at 0.05.
** Not Significant at 0.05.

Mean SD P-Value
<2 gm/24 hrs 0.603 0.282

0.001*
2-4 gm/24 hrs 0.924 0.332
Table-V. Mean comparison of ast/alt ratio at 1st week 

according to paracetamol dose. (n=100)
Independent t-test was applied.
P-value ≤0.05 considered as Significant.
* Significant at 0.05.

Mean SD P-Value
<2 gm/24 hrs 0.659 0.184

0.020*
2-4 gm/24 hrs 0.782 0.323

Table-VI. Mean comparison of AST/ALT ratio at 3rd 
week according to paracetamol dose. (n=100)

Paired t-test was applied
P-value ≤0.05 considered as Significant.
* Significant at 0.05.

DISCUSSION
Paracetamol induced acute liver injury in patients 
with dengue fever have not been well studied 
worldwide including Pakistan and some of the 
authors suggested performing liver functions 
tests before commencement of paracetamol 
those who are infected with dengue fever but data 

reports patients before coming to emergency 
have already taken paracetamol for the symptoms 
of fever.12-14

A study conducted by Syed AA and colleagues 
have shown association between ALT in patients 
taking paracetamol during the illness of dengue 
fever but it is insignificant and prevalence is less 
than 11%.15 These results show that frequency of 
worsening liver function in patients with severe 
dengue hepatitis upon receiving paracetamol was 
relatively low, and may not be directly related to 
mortality. While on the other hands, observations 
from our study have shown significant association 
with doses of paracetamol and change in liver 
functions tests by the end of 1st week and even 
by the end of 3rd week. The reason cannot be 
define based on few observational studies 
because a great controversy has been shown 
among our study and a previously conducted 
studies. Possibly, geographical pattern, genetics, 
underlying comorbids, health care services, and 
disease severity could be associated with different 
outcomes in multiples studies.16-18 This need to 
be scientifically proven based on multicentre 
randomized trials that are lacking worldwide. 
A study published in the lancet is in agreement 
with our study and shown the use of paracetamol 
in patients with dengue significantly increased 
the incidence of transaminase elevation and 
also intake of Paracetamol did not affect body 
temperature, pain score, analgesic intake, length 
of stay, or duration of fever. More significant effects 
of transaminase elevations were also found in the 
per-protocol analysis, which disregarded those 
who did not receive study medication.

In our study, mean AST & ALT and AST/ALT ratio 
at 1st week were 33.23±23.18 IU/l, 48.52±55.47 
IU/l, and 0.83±0.34 IU/l, respectively. While mean 
AST & ALT and AST/ALT ratio at 3rd week was 
33.08±20.59 IU/l, 45.59±17.33 IU/l, and 0.74±0.29 
IU/l, respectively. Levels of liver enzymes vary 
in different studies and are not linked with poor 
patient’s outcome. Some of the studies19-22 have 
documented less than 3 folds of change in liver 
enzymes but outcome was poor while on the 
other hand some studies documented more than 
3 folds increase in liver enzymes and were not 
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associated with documented increase in mortality 
rate. Based on such varied and inconclusive 
outcomes liver functions should be determined 
early, and in cases of prolonged fever, at regular 
intervals. Gan CS23 reported a patient who were 
treated during the hospitalization of dengue fever 
with paracetamol less than 4gm per day and 
found to have toxic serum levels of paracetamol 
that is why it is necessary to administer cautiously 
paracetamol when it is really needed. On the other 
hands, it has been reported from observational 
studies24-26 that patients with mild illness caused 
by dengue fever take paracetamol without any 
recommendation from doctor sometimes the 
dose is higher than 4gm per day before reaching 
to hospital which is relatively toxic to the liver and 
may lead to acute liver injury. 

A study published in Sri Lanka27 consisted of 
patients who took paracetamol during dengue 
fever before seeking any medical attention were 
more likely to develop fulminant hepatic failure 
or liver failure at the time of hospital admission. 
Other studies conducted internationally have 
found prevalent number of cases ranging 
from 31% – 44% who took more than 4gm of 
paracetamol dose in a day before presenting to 
emergency department were developed acute 
liver injury and their AST and ALT levels were 
more than 3 times higher than normal and that 
is why they have recommended use of 2gm per 
day of paracetamol to prevent from paracetamol 
induced acute liver injury.

Our study has few limitations such as the data 
is extracted from the single center and also the 
numbers of cases that we have included were 
less. On the other hands, data should be collected 
for comorbid conditions and associated drug 
interactions so the biased can be minimized.

CONCLUSION
In our study, results showed significant 
improvement in AST, ALT, and AST/ALT ratio 
at 1st week and 3rd week at different doses of 
paracetamol.
Copyright© 16 Jun, 2021.
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