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ABSTRACT
Objectives: Drug-induced liver injury (DILI) is a frequent cause of liver injury and acute liver failure .We aimed to analyze the cases of DILI reported
over a period of 8 years to the adverse drug reaction (ADR) monitoring center (AMC) at our institution.
Methods: This observational retrospective study was conducted at the ADR monitoring center of a tertiary care hospital. Cases reported to the AMC,
Pharmacovigilance Programme of India during the year 2011–2018 were analyzed as per the criteria used to analyze the ADRs.

Results: A total of 5448 ADRs were reported during the study period, of which 105 (2%) were suspected to be DILI. The mean age of the patients
with DILI was 39.26 years. Men (66.66%) were more commonly affected than women (33.34%). The most common drug groups causing DILI were
antiretroviral (ART) (42.85%) and antitubercular (ATT) (40%). Most common single drug responsible for DILI was isoniazid (44.44%) followed by
atazanavir (28%) and pyrazinamide (22.22%). Increase in serum bilirubin was the most common DILI (64.75%). About 79% of cases had a possible
causality and 21% of cases had probable causal association with the suspected drugs. Majority of the ADRs (83%) were not preventable and mild in
severity (21%). All ADR forms were complete in accordance with National Coordinating Center scale.
Conclusion: DILI is commonly observed in patients taking ART and ATT drugs for more than a month. Regular monitoring and assessment in these
patients may help in preventing DILI and manage these ADRs.
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INTRODUCTION
Drug-induced liver injury (DILI) is a rare but potentially severe adverse
drug reaction that should be considered in patients who develop
laboratory criteria for liver injury secondary to the administration
of a potentially hepatotoxic drug. Incidence of DILI in the west is
reported to be 14/100,000 patient-years [1,2]. Globally, the incidence is
estimated to be between 10 and 15/10,000–100,000 persons exposed
to prescription medications [2-4]. Accurate data of incidence of DILI
in Indian population as such are not available. Although currently
used liver parameters are sensitive in detecting DILI, they are neither
specific nor able to predict the patient’s subsequent clinical course [5].
Studies before the release of a drug are usually underpowered to detect
rare side effects such as DILI and information on these is often
obtained in the post-marketing phase. Drug-induced hepatotoxicity
is the main reason for post-marketing regulatory decisions, including
drug withdrawal [6]. Very few studies have been done in India for the
evaluation of DILI. This study was aimed to determine the incidence and
characteristics of DILI among the various adverse reactions reported to
an AMC Pharmacovigilance Programme of India (PvPI) from a database
over a duration of 8 years (2011–2018). The results would help guide
the clinicians about the causal drugs, characteristics, and management
of DILI in our health-care setup.
METHODS

This was an observational retrospective study, conducted at the
Regional AMC PvPI, Department of Pharmacology, B.J. Medical College
Ahmedabad, Gujarat, India. All the suspected adverse drug reactions
(ADRs) were collected in Central Drugs Standard Control Organization
approved spontaneous ADR reporting forms from treating consultants
of various departments every month. The data from the database
from the year 2011 to 2018 were evaluated and submitted through

the VigiFlow to the Uppsala Monitoring Centre as a part of the routine
functions of the AMC. All ADRs reported as DILI were identified from this
database (January 2011–December 2018). The reference terms used
for this purpose were raised liver enzymes, abnormal liver function test
(LFT), hyperbilirubinemia, hepatotoxicity, icterus, and hepatitis.
Inclusion criteria
All suspected cases reported as DILI over the period of 8 years from
2011 to 2018 were evaluated for the study.
Exclusion criteria
The following criteria were excluded from the study:
• ADR reports that are incompletely filled.
• ADR reports not related to DILI.

Informed consent
No informed consent or ethical committee was obtained as the data
were collected only from the computer database of the Pharmacology
Department of B.J. Medical College.

Information regarding demographic details, alterations in LFT (serum
glutamic oxaloacetic transaminase [SGOT], serum glutamic pyruvic
transaminase [SGPT], and bilirubin levels), number of drugs prescribed,
duration of therapy, drugs associated with DILI, dechallenge, and
rechallenge was collected and entered into Microsoft Excel sheet
version 2007.
Causality assessment was done using WHO-UMC scale and Naranjo’s
algorithm [7]. Severity assessment of reported DILI cases was carried
out using Hartwig and Siegel scale. [8]. Preventability was assessed
using the Shumock and Thornton criteria [9]. All the ADR forms were
evaluated for completeness of ADR forms using National Coordinating
Centre (NCC) Instrument [10].
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Of the total 5448 ADRs, 105 cases of DILI were observed and analyzed.
The DILI was most common in age group between 31 and 40 years. Mean
age group of patients with DILI was 39.26 years. Male:female ratio was
2.5:1. SGOT, SGPT, and bilirubin levels were the investigations reported.
The distribution of cases in each year from 2011 to 2018 is shown in Fig. 1.
The events reported as DILI were raised liver enzymes, abnormal LFT,
hyperbilirubinemia, hepatotoxicity, icterus, and hepatitis (Table 1).

The latent period for DILI in most of the patients (48) was between 1
month and 1 year, between 1 week and 1 month in 15 patients, less than
a week in 6 patients, and more than a year in 36 patients, as shown in
Table 2.

Severity of the reported DILI cases was assessed by Hartwig and Siegel
scale. About 79% of cases of DILI were mild in severity, no case of severe
DILI was reported during the study period (Fig. 2).

Seriousness of reported DILI cases was evaluated and described in
Table 3. No death was reported among patients with DILI during the
study period. Majority (80%) of DILI were non-serious while 18.05%
required prolonged hospital stay.
Antiretroviral (ART) and antitubercular (ATT) drugs were common
suspected drug groups implicated for DILI. Antibiotics, cyclooxygenase
(COX)-2 inhibitors, steroids, and immunosuppressants were other
groups causing DILI (Fig. 3). Analysis of individual drugs causing DILI
are shown in Table 4.

Common drug groups causing DILI were ATT and ART followed
by antibiotics and COX-2 inhibitors. Among ART group, atazanavir
(45.45%) was the most common drug involved and among ATT group,
isoniazid (57.1%) was the most common drug involved in causing DILI.
Most common single drug responsible for DILI was isoniazid (44.44%)
followed by pyrazinamide (22.22%).

drugs were one in 36% of cases while it was more than one in 64% of
DILI.

A total of 92% of cases of DILI were reported with oral medications and
6% of cases were reported with intravenous medication and 2% were
reported with intramuscular medication.

Of the 105 cases of DILI, reported medications were prescribed for less
than a week in 16%, for 1 week to 1 month in 8%, and for more than a
month in 76% of cases.

Dechallenge of the suspected drug was done in 21 patients of DILI. No
patients were rechallenged with the suspected drug. In 83 reported
DILI, dose was not altered, drug was withdrawn in 21 patients and
dose was reduced in 1 patient. About 56.19% of patients were taking
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Among the reported DILI, 59% of cases were prescribed <5 drugs,
whereas 46% of cases were prescribed more than 5 drugs. The causal

Event

Number of ADRs (%)

Raised liver enzymes
Abnormal LFT
Hyperbilirubinemia
Hepatotoxicity
Icterus
Hepatitis
Total

24 (22.85)
4 (3.80)
37 (35.23)
8 (7.6)
1 (0.95)
28 (26.67)
105

DILI: Drug-induced liver injury, ADR: Adverse drug reaction, LFT: Liver function
test

Table 2: Latent period for DILI in the study (n=105)

Duration

Number of patients (%)

< 1 week
1 week–1 month
1 month–1 year
1 year–6 years
Total

6 (5.71)
15 (14.28)
48 (45.71)
36 (34.28)
105

DILI: Drug-induced liver injury

2018

Fig. 1: Distribution of cases over the years (n=105)

Among the DILI cases, 41 were caused by fixed‐dose combinations
(FDCs) and 64 cases were caused by a single drug. Atazanavir + ritonavir
was the most common FDC causing DILI followed by zidovudine +
nevirapine + lamivudine and tenofovir + lamivudine + efavirenz.

Table 1: Signs and symptoms of DILI recorded in ADR reporting
forms (n=105)

2017

79%

Fig. 2: Severity assessment of reported drug-induced liver injury
at a tertiary care hospital (n=105)
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* ATT - Anti tubercular therapy, ART - Anti retroviral therapy

Fig. 3: Suspected drug groups causing drug-induced liver injury
(n=105)
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Table 3: Evaluation of seriousness of reported DILI cases
Not serious

Death

Life threatening

Prolonged hospitalization

Disability

Congenital anomaly

Intervention needed

Others

84 (80%)

-

-

19 (18.05)

-

-

-

2 (1.09)

DILI: Drug-induced liver injury

Table 4: Analysis of drugs reported to cause DILI at a tertiary
care hospital

Table 5: Causality and preventability analysis of reported cases
of DILI (n=105)

Drugs

No. of cases (%)

Causality grade

Certain

Atazanavir
Atazanavir + Ritonavir
ZNL
Tenofovir
TL
TLE
TNL
Abacavir
Abacavir + Lamivudine
Isoniazid
Pyrazinamide
Ethambutol
HRE
HRZ#
HRZ#E
Rifampicin
Ethionamide
Clindamycin
Ceftriaxone
Vancomycin
Methotrexate
Disulfiram
Etoricoxib
Sulfasalazine
Diclofenac sodium
Infliximab
Terbinafine
Prednisolone
Valproate
Amiodarone
Total

6
14
7
3
4
7
1
1
1
20
10
1
1
2
1
2
5
2 (1.90)
1 (0.95)
1 (0.95)
6 (5.71)
1 (0.95)
1 (0.95)
1 (0.95)
1 (0.95)
1 (0.95)
1 (0.95)
1 (0.95)
1 (0.95)
1 (0.95)
105

WHO-UMC scale
Naranjo’s algorithm
Preventability

0
22
83
0
0
35
70
NA
Not preventable – 83% Preventable – 17%

*Z- Zidovudine, N- Nevirapine, L- Lamivudine, H- Isoniazid, R- Rifampicin,
Z#- Pyrazinamide, E- Ethambutol. DILI: Drug-induced liver injury

less than 5 drugs and 43.80% of patients were taking more than 5
drugs.

Causality analysis was done using WHO-UMC scale and Naranjo’s
algorithm and shown in Table 5.

Completeness of the ADR form was checked using NCC instrument and
all the ADR forms were complete with a score of 14. The NCC score for
completeness of ADR forms remained same throughout study period.
DISCUSSION

Drug-induced liver injury remains a challenge in modern hepatology.
It is detected after multiple patients are exposed to the drugs. A wide
variety of drugs was found to be associated with DILI in our study. A
total of 29 different causal drugs for DILI were found.

The present study analyses the DILI cases reported at a Regional AMC
center as an adverse drug reaction over 8 years. The ADRs were reported
from clinical departments of the Civil Hospital, Ahmedabad, a tertiary
care hospital in Gujarat, India. The details of the ADRs were entered in
the form structured by the Indian Pharmacopoeia Commission. A total
of 105 cases of DILI were studied among the 5448 ADRs reported.
The investigations reported in the cases collected included serum
bilirubin, SGOT, and SGPT. Patients having these enzyme levels raised

Probable

Possible

Unlikely

DILI: Drug-induced liver injury

more than 2 times of upper normal limit were considered to have druginduced liver injury.

Increase in serum bilirubin was the most common DILI followed by
raised SGPT and SGOT. Among the different drug groups, antitubercular
and anti-retroviral drugs were the most common drug groups involved
accounting for total 87 cases out of the 105 cases of DILI. In the ART
group, atazanavir was the most common drug involved, and in the ATT
group, isoniazid was the most common drug involved.
Hepatic damage with ATT drugs in patients <20 years is rare but the
incidence increases with age and ART drugs causing serious hepatic
damage are rare but can be fatal [11].
Most of the drugs were prescribed for more than a month, implying a
causal relationship between duration of therapy and DILI. Furthermore,
many patients were taking more than 5 drugs which suggest that
polypharmacy could be a factor in the etiology of DILI. The timeline
from the year 2011 to 2018 showed similar trends in the drug groups
causing DILI.

In a similar study done by Andrade et al. in Spain [12], in which 461
incidences of DILI submitted to the Spanish Registry were analyzed
over a period of 10 years. The study stated that drug-induced
hepatocellular jaundice has 11.7% chance of progressing to death
or transplantation. In that study, antibiotics were the most common
implicated drug group causing DILI followed by H2 antagonist and
ATT drugs, whereas in our study, antitubercular drugs are the most
common drugs causing DILI followed by ART drugs. The overall mean
age group affected was 53 years in this study, whereas it was 39.26
years in our study.
Furthermore, a study done by Chalasani et al. in the United States of
America [13], antibiotics were the most common drug group causing
DILI. This study concluded that death due to DILI was significantly
higher in patients with pre-existing liver disease or concomitant severe
skin reactions compared to patients without. Moreover, in this study,
the scores for likelihood of causal association with the suspected drug
were definite in 22%, highly likely in 43%, probable in 18%, possible in
13%, and unlikely in 5%, whereas in this study, the causal association
with the suspected drug was possible in 79% and probable in 21%
reports.

In another study done by De Valle et al. in Sweden [14], antibiotics
were again the most common drug groups identified as causal agents
causing DILI followed by NSAIDs. This study was conducted in an
outpatient hepatology clinic. In this study, DILI cases constituted 6% of
all outpatients and 3% of referrals and occurred more often in women.
The mean age group of the affected patients in this study was 58 years.
About 56% were female and 44% were male, whereas in our study, 71%
were male and 29% were female. This difference may be due to higher
number of male patients in our study.
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The reason for difference in drug groups involved in our study and other
studies may be attributed to the difference in prevalence of disease
patterns and the drug groups prescribed to treat them.

This study had its limitations. This was an observational retrospective
study. Only the data that were available in the computer database were
used. There are three basic types of liver injuries, hepatocellular –
presenting as acute hepatitis, cholestatic – presenting as cholestasis, and
mixed [15]. However, the dominant liver injury type sometimes changes
during illness [16]. However, we have not categorized these types in our
study since relevant investigations were not available in all the patients
at the time of analysis. Sample size was an added limitation of the study.
However, our study is one such of its kind as not much studies have
been reported about DILI in India. Most of the DILI cases were not
preventable (83%), hence, proper counseling of the patients and
caretakers regarding DILI before initiation of treatment would improve
patient compliance.
CONCLUSION

This study offers a representative idea of the DILI cases in an Indian
hospital. DILI is commonly seen in patients taking ATT and ART
drugs. Hence, monitoring and vigilant assessment in these patients
who require multidrug and long-term therapy may help improve
patient management and prevent important ADRs. Moreover, creating
awareness about the actual occurrence of DILI among prescribers, and
counseling of patients and caretakers about triggering or aggravating
factors for causation of DILI might help reduce their occurrence.
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