
Drug-induced liver injury (DILI) is a clinical
entity that represents liver damage from vari-
ous therapeutic drugs, herbal medicines,

plants, or nutritional supplements.1-3 This adverse drug
reaction may lead to a broad spectrum of hepatic injury
with a wide range of nonspecific symptoms, such as
malaise, nausea, and anorexia, to fulminant hepatic failure
with encephalopathy and coagulopathy.1 Because it is dif-
ficult to establish the diagnosis with certainty, the real

incidence of DILI is unknown. DILI is the most frequent
reason for drug withdrawal from the market and contin-
ues to be a significant contributor to acute liver failure
that necessitates liver transplant or results in fatality.4-6

DILI has been recognized to have a major clinical
impact on the general public, medical community, phar-
maceutical industry, and regulatory agencies.1 Prior sur-
veillance and risk assessment for DILI were collected
from different sources and were often incomplete, with-
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ABSTRACT
Drug-induced liver injury (DILI) represents liver damage from various
therapeutic drugs, herbal medicines, plants, or nutritional supplements.
DILI is the most frequent reason for drug withdrawal and may lead to
acute liver failure, liver transplant, or fatality. Its pathophysiology includes
direct hepatotoxicity and idiosyncratic immune reactions. The diagnosis
requires serum alanine aminotransferase or alkaline phosphatase eleva-
tion � 2-fold above the upper limit of normal, a causality assessment
score � 3, and exclusion of other possible causes of liver disease. While
early diagnosis and drug discontinuation are imperative to recovery,
continued drug exposure may lead to serious undesirable outcomes. 
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out standardized diagnostic criteria or expertise oversight.
Prospective data collection and systemic analysis of DILI
cases are paramount to establish a more accurate inci-
dence and understanding of DILI. 

Two collaborative registries have been established to
undertake this task. The Spanish Registry is a cooperative
network created in 1994 in Spain to identify all sus-
pected DILI cases using a prospective structured report.7

The Drug-Induced Liver Injury Network is another col-
laborative organization that was established in 2003 to
advance the understanding of, and research into, DILI in
the United States; it was initially sponsored by 5 institu-
tions and has since been expanded to 8.8

Although the risk of DILI
from an individual hepatotoxic
drug is low, there are poten-
tially a high number of DILI
cases because of the wide use
of approximately 1000 known
culprit drugs commercially
available to the public.1,7 DILI
has been reported to be
responsible for approximately
10% of all acute hepatitis cases,
over 50% of acute liver failure, and 4% of hospital admis-
sions for jaundice.1,9,10 Because most mild cases of DILI
do not get reported, it is likely that many more patients
actually suffer from this clinical entity.1 It is important to
recognize this potentially serious adverse drug reaction
because recovery is more likely with early drug discon-
tinuation, but delay in diagnosis and continued exposure
may lead to poor patient outcomes.1,3,9,11

The purpose of this article is to provide an overview
of DILI, its pathophysiology, common hepatotoxic drugs,
diagnosis, and treatment.

PATHOPHYSIOLOGY
Drug metabolism and individual susceptibility are
major contributing factors in DILI development. The
liver is the primary target organ of adverse drug reac-
tions because of its major role in drug metabolism that
includes 2 biotransformation processes. Phase I involves
oxidation of the parent compound to reactive metabo-
lites via Cytochrome P (CYP) enzymes, and Phase II
represents conjugation of the reactive metabolites for
hepatic detoxification via various hepatic transferase
enzymes.3,11,12 The conjugation process renders drug

metabolites more water-soluble for biliary and urinary
excretion, and the imbalance between enzymatic activa-
tion and detoxification is believed to play a significant
role in DILI.2,3,11,13 Both Phases I and II enzyme sys-
tems are subjected to genetic polymorphism, including
complete gene deletion, single nucleotide alteration, or
gene duplications.3,11,13 These genetic aberrations may
lead to abolished, decreased, increased, or altered
enzyme activity and are believed to contribute to the
difference in individual susceptibility to DILI.

Two possible contributors to the pathogeneses of DILI
include direct hepatotoxicity of the drug and its metabo-
lites and idiosyncratic reactions (Figure 1).11,14 Direct

hepatotoxicity is predictable,
dose-dependent, and host-inde-
pendent and has an early onset
or short latency period within a
few days.11,12 The reactive
metabolite hypothesis is believed
to be responsible for this direct
hepatic injury. In this hypothe-
sis, once the reactive metabolites
accumulate beyond a critical
threshold as a result of system

overload or depletion of conjugating cellular substances,
the metabolites may directly bind to specific hepatic cell
types and lead to direct cellular damage. Direct hepatotoxi-
city may be aggravated by various factors, including age,
gender, body mass index, pregnancy, renal or hepatic dis-
ease, and concomitant use of any CYP 450 inducers (ie,
phenobarbital, phenytoin, ethanol, cigarette smoke, and
grapefruit juice).3,7,13 Direct hepatotoxicity is usually
detected during pharmaceutical trials and is one of the
main reasons why some promising drugs are not approved
for marketing.1,11,15

Idiosyncratic DILI reactions manifest characteristics
of immune-mediated hypersensitivity, and there is
enough supporting evidence for an underlying genetic
predisposition in susceptible individuals.3,11,12 Drug
metabolites act as a hapten and covalently bind to a
macromolecular carrier, forming an adduct that activates
a series of immune responses, including both antibody
and cell-mediated immune reactions.11,12 Two hypothe-
ses are believed to govern these immune responses: the
hapten and danger signal hypotheses.11,12 In hapten
hypothesis, the neoantigen activates a series of immune
responses without requiring any cofactors. In danger

Acetaminophen-induced
liver injury is the most

common cause of acute
fulminant hepatitis in the

US and Great Britain.
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signal hypothesis, the immune system may not recog-
nize this neoantigen unless there is an initiating factor,
such as hepatitis, human immunodeficiency virus infec-
tion, alcoholic exposure, or other hepatotoxin. 

In contrast to direct hepatotoxicity, an idiosyncratic
reaction is unpredictable, dose-independent, and host-
dependent and has intermediate (1-8 weeks) or late
latency (up to 12 months) periods.11,14 However, a dose
threshold may be necessary to trigger this undesirable
drug response; the majority of idiosyncratic DILI
occurred in patients taking the culprit drug � 50 mg as
a daily dose.15 Idiosyncratic drug reactions display pre-
dominant inflammatory hepatic injury, whereas direct
hepatotoxicity normally manifests as hepatocellular
necrosis with minimal inflammation.2

Idiosyncratic DILI is detected mostly after drug
marketing. Its incidence ranges from 1/1,000,000 to
20/1000 of patients exposed to the culprit drug and
accounts for most clinical cases of DILI and 13% to
15% of patients hospitalized for severe acute liver
injury.3,10,16 For unknown reasons, women are more
susceptible to this type of DILI and make up over two
thirds of the cases.3,11

TYPES OF DILI 
Based on the criteria established by the Council for
International Organizations of Medical Sciences
(CIOMS), 3 types of DILI have been described, includ-
ing hepatocellular, cholestatic, and mixed DILI.3,7,11

Hepatocellular damage is attributed to an adverse reac-
tion primarily affecting hepatocytes as a result of binding of
a parent drug or its metabolites to hepatic cellular proteins
or macromolecules.2,11 Hepatocellular DILI usually presents
with a marked increase in serum aminotransferase (ALT)
preceding total bilirubin elevation and moderate increase in
alkaline phosphatase (ALP).2,3,7 This type of DILI accounts
for 58% of reported cases in the Spanish Registry, in which
hepatocellular DILI is associated with the highest incidence
of acute liver failure and 11.7% of those with jaundice end
up with liver transplant or death.7 This finding corresponds
with Hy’s rule—named after Hyman Zimmerman, who
observed that, if both drug-induced hepatocellular injury
and jaundice occurred simultaneously without biliary
obstruction, a mortality of at least 10% could be
expected.17 Others have reported an independent associa-
tion between mortality and other clinical features, such as
encephalopathy, ascites, jaundice, direct bilirubin elevation,

and alcohol abuse.9 Coagulopathy and encephalopathy
within several weeks of acute illness reflect an extensive
liver injury that carries a poor prognosis without liver
transplantation.3

Cholestatic DILI is also known as canalicular
cholestasis and is characterized by jaundice, pruritus, and
a predominant increase in ALP.3,7 Binding of the drug or
its metabolites to protein at the canalicular membrane
contributes to ductal injury, which is the underlying
pathology of cholestatic DILI.3,18 This type of liver injury
has a better prognosis, is not life-threatening, and may
lead to chronic ductopaenia but rarely cirrhosis.2,7

Mixed DILI represents combined hepatocellular and
cholestatic injury; its clinical and biological picture falls
between the 2 other types.3,11 It is not unusual that many
drugs may cause more than 1 type of liver damage, and
almost all drugs that produce cholestatic DILI are capable
of causing mixed DILI.7,11 Both ALT and ALP are ele-
vated in mixed DILI, and ALT is usually 2 to 5 times
higher than ALP.18 This type of DILI has a tendency
toward slow resolution and less severe adverse outcomes
similar to those of cholestatic DILI.11

COMMON HEPATOTOXIC AGENTS 
Most medications have the potential to cause hepatic
injury, and they are usually not identified until they have
been widely adopted in clinical practice.3,9 Examples of
widely prescribed drugs that have been documented to
cause DILI include antibiotics or anti-tuberculosis agents,
non-steroidal anti-inflammatory drugs (NSAIDs), aceta-
minophen, statins, and oral hypoglycemic agents (thiazo-
lidinediones [TZD]).2,14,19 Because their benefits outweigh
their risks, most of these therapeutic medications continue
to be prescribed with close surveillance for evidence of
hepatotoxicity and strict adherence to guidelines for man-
agement of such undesirable outcomes.3,20

Additionally, adaptation phenomenon has been
observed, and asymptomatic abnormal liver function tests
(LFTs) may spontaneously resolve in spite of continuation
of drug treatment.3,9 According to the Food and Drug
Administration guidelines, medication should be discon-
tinued if the ALT increases 3-fold or the bilirubin increases
2-fold above the upper limit of normal (ULN).20

Herbal medications and nutritional supplements are
also important but frequently overlooked causes of
hepatocellular damage. One study reported Chinese
herbal medicines as the most common cause of
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DILI.2,9 A list of well-established drugs known to
cause DILI is shown in Table 1. 

Amoxicillin-clavulanate (Augmentin) and
Isonicotinylhydrazine (INH) are the most commonly
implicated agents in the US and European countries.3,7

The incidence of DILI associated with amoxicillin-clavu-
lanate is � 1/100,000 person exposed and accounts for
almost 13% of the cases in the Spanish Registry.3,7

INH, the most widely used antituberculosis drug,
may cause mild to moderate ALT elevation in 10%-20%
of the patients receiving this medication but rarely results
in clinical hepatitis. In data from DILI Network, this
drug is one of the highest implicated agents (6.3%), simi-
lar to that of amoxicillin-clavulanate.3,8 Predisposing fac-
tors to DILI associated with this drug include CYP450
enzyme inducers (rifampin and parazinamide), coinfec-

Table 1. Drugs Known to Cause Drug-Induced Liver Injury2,7,11,19

Types of DILI Hepatotoxic Drugs Examples Brand Names
Hepatocellular DILI Analgesic/antipyretic Acetaminophen Tylenol, Genapap, Valorin
Elevated ALT; Antiarrhythmic Amiodarone Cardarone, Pacerone
ALT/ALP ratio � 5 Antibiotic Tetracyclines Tetracycline, Solodyn

Anticonvulsant Valproate Depakene, Depakote
Antidepressants/smoking drug Bupropion Wellbutrin, Zyban
Antidepressant—SARI Trazodone Desyrel
Antidepressant—SSRI Fluoxetine Prozac, Sarafem

Paroxetine Praxil
Sertraline Zoloft

Antifungal drug Ketoconazole Nizoral
Antihypertensive Lisinopril Prinivil, Zestril

Losartan Cozaar
Anti-inflammatory NSAIDs Indomethacin, Sulindac, ibuprofen, 

Ketoprofen, Cerecoxib
Antituberculous Isoniazid INH, Nydrazid

Pyrazinamide Pyrazinamide
Rifampin Rifadin, Rimactane

Antiviral Nucleoside analogue Ribavirin , Zidovudine
Drug for rheumatoid arthritis Methotrexate Rheumatrex
Drug for schizophrenia/ Risperidone Rosperdal
bipolar disorder

Hypoglycemic Acarbose Precose
Lipid-lowering Statins Statins
Proton pump inhibitor Omeprazole Prilosec
Xanthine oxidase inhibitor Allopurinol Zyloprim
—drug for gout

Cholestatic DILI Anabolic steroid Anabolic steroids
Elevated ALP and Antibiotic Amoxicillin/Cluvalanate Amoxicillin
total bilirubin;
ALT/ALP ratio � 2 Erythromycins Erythromycins

Antidepressant Tricyclic antidepressants Imipramine
Antifungal Terbinafine Lamisil AT, Lamisil
Antihypertensive Irbesatan Avapro
Anti-inflammatory NSAIDs Diclofenac
Antiplatelet Clopidogrel Plavix
Antipsychotic Clopomazine Thorazine

Phenothiazines Phenothiazines
Hormone Estrogen Premarin

Oral contraceptives Oral contraceptives
Lipid-lowering Ezetimibe Zetia
Nonsteroidal antiandrogen Flutamide Eulexin
Tetracyclic antidepressant Mirtazapine Remeron
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tion with hepatitis B, slow acetylators, and genetic poly-
morphism of CYP2E1.11,21

Solodyn is a tetracycline-class antibiotic that contains
minocycline, which has been used to treat acne in young
patients. It has been reported to cause 3 types of hepatic
adverse reactions: autoimmune hepatitis associated with
lupus-like symptoms, hypersensitivity reaction associated
with eosinophilia and dermatitis, and unspecified non-
immunologic hepatitis.22 Autoimmune hepatitis is the
most common form of minocycline-induced DILI and
normally occurs after prolonged exposure over 1 year.22

Serologic test reveals positive antinuclear antibody,
immunoglobulin G elevation, and positive anti-smooth
muscle antibody titer in approximately 90% of patients
with this type of reaction.22,23

Acute hypersensitivity hepatitis usually manifests symp-
toms within 1 to 3 months of drug exposure and is readily
identified with typical hypersensitivity reactions. Approx -
imately 31% of patients in a study developed unspecified
hepatitis with minocycline that did not clearly fit criteria for
autoimmune or hypersensitivity hepatitis.22

NSAIDs are widely used analgesics and are com-
monly responsible for DILI (0.29 to 9 cases /100,000
exposures), second only to the aforementioned antibi-
otics.24 All NSAIDs have been implicated in DILI, but
the more commonly used ibuprofen rarely causes serious
liver toxicity. Diclofenac, particularly Sulindac, is the most
common culprit among this drug group.24 The mecha-
nism of diclofenac-induced DILI is unclear and may be

attributed to direct hepatocellular injury although hyper-
sensitivity and metabolic aberrations associated with
genetic polymorphisms are other possible contributors.25

Evidence of hepatic injury may appear within 4-6
months of starting therapy, and close to 60% of these
cases may have mild to moderate ALT elevation (� 5
UNL).26 Improved LFTs are expected in most cases
within 4-6 weeks after drug discontinuation, but a few
isolated cases of acute liver failure or chronic hepatitis
have been reported.24

Acetaminophen-induced liver injury is the most
common cause of acute fulminant hepatitis in the US
and Great Britain.4 Hepatocellular damage is dose
related. The threshold dose for hepatic injury in adult is
10-15 gm, although the damage can occur with a dose as
little as 125 to 150 mg/kg.28 A higher median dose (17-
24 gm) has been reported in prior studies in which over
40% of the cases were not a result of intentional over-
dose.10,29 At a higher dose, the hepatic detoxification
process is overloaded, resulting in accumulation of toxic
metabolites that cause direct hepatic injury.2 A smaller
dose of the drug has been implicated in a few patients,
and this is believed to be related to “dual pathology” in
association with old age, existing liver disease, poor nutri-
tion, or concomitant use of alcohol or opiates.29

Statins (3-hydroxy-3-methyl-glutaryl-coenzyme A
reductase inhibitors) are powerful and commonly pre-
scribed drugs to lower low-density lipoprotein levels, and
asymptomatic mild ALT elevation is a class effect of these

Table 1. Drugs Known to Cause Drug-Induced Liver Injury2,7,11,19 (continued)

Types of DILI Hepatotoxic Drugs Examples Brand Names
Mixed DILI Antibiotic Clindamycin Cleocin
Elevated ALT and ALP; Nitrofurantoin Furdantin, Macrobid, 

Macrodantin
5 � ALT/ALP ratio � 2 Sulfonamides Sulfonamides

Trimethoprim/sulfamethoxazole Bactrim, Septra
Anticonvulsant Carbamazepine S Tegretol

Phenytoin Dilantin
Antihypertensive Captopril Capoten
Antidepressant—SARI Trazadone Desyrel
Antihistamine Cyproheptadine Periactin
Antihypertensive Enalapril Vasotec

Verapamil Calan, Isoptin
Antitumor Azathioprine Imuran
Barbiturate Phenobarnitol Luminal
Hypoglycemic Thiazolidinediones Rosiglitazone, Troglitazone
Tricyclic antidepressant Amitriptyline Elavil, Endep

ALT � alanine transaminase; ALP � alkaline phosphatase, SARI � serotonin antagonist and reuptake inhibitor; SSRI � selective serotonin reuptake inhibitor; 
NSAIDs � non-steroidal anti-inflammatory drugs; DILI � drug-induced liver injury.
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agents.30,31 The incidence of significant hepatotoxicity is
uncommon, and the percentage of patients with substan-
tial ALT elevation from statins is similar to that of
placebo. All 3 types of DILI have been reported in associ-
ation with statin use.32 Although it is a common practice
to routinely monitor LFT in patients receiving statins,
there is no evidence to support this action, and there is
no contraindication to pre-
scribe these drugs in patients
with chronic liver disease.31

The TZD class of drugs are
prescribed to treat type 2 dia-
betes by increasing sensitivity to
insulin.33 Troglitazone, the first
approved agent, was removed
from the market in 2000
because of several cases of acute
liver failure.33 Rosiglitazone
and pioglitazone are second-generation TZDs for clinical
use without evidence of increased risk for ALT
elevation.34 It has been reported that diabetics with non-
alcoholic fatty liver disease demonstrated decreased serum
ALT with rosiglitazone treatment, and patients who were
receiving pioglitazone actually had increased ALT and
liver parenchymal inflammation when it was discontin-
ued, indicating ALT elevation was not a result of the
TZDs.35,36 These second-generation drugs may be
resumed in those with minimal liver dysfunction, and
periodic monitoring of LFT is recommended. 

DIAGNOSIS
Diagnosing DILI is challenging, and it is important to
obtain a detailed drug history, including over-the-counter
drugs, herbal medicines, and dietary supplements.1,2

While most patients are asymptomatic, some may present
with nonspecific symptoms that mimic all forms of acute
and chronic liver disease. Those with extensive liver
injury may display evidence of acute liver failure, includ-
ing jaundice, bleeding tendencies, or encephalopathy.7

The diagnosis of DILI requires awareness of potential
liver injury from various culprit agents, and an elevation
of ALT �2 ULN or ALP � 2 ULN is indicative of
apparent liver injury.3,7,11,18 The ratio (R) of ALT/ALP
may be used to identify hepatocellular (R � 5), cholesta-
tic (R � 2), and mixed liver injury (2 � R � 5).18 An
initial blood test is recommended for this calculation
because ALT has a faster improvement rate, and a patient

with hepatocellular DILI may have a lower R value dur-
ing the recovery period, thus potentially leading to an
incorrect diagnosis.7 The diagnosis of immune-mediated
DILI requires positive serologic tests, such as positive anti-
nuclear antibody, immunoglobulin G elevation, and posi-
tive anti-smooth muscle antibody titer.3,14,22 Elevated
bilirubin, hypoalbuminemia, and coagulopathy (interna-

tional normalized ratio � 1.5)
are observed in extensive liver
damage and acute liver failure.7

In selected cases, serum levels of
the drug or its metabolites may
be helpful in the diagnosis, such
as acetaminophen toxicity.2,3

Typically, drug-induced
reactions have 3 hallmarks,
including an initial reaction that
occurs within weeks or months

of exposure, resolution with drug discontinuation and
worsening with continued exposure, and a more rapid or
severe relapse with rechallenging.37 Most DILI diagnoses
are based on a close temporal relationship between the
onset of illness and drug exposure. A widely used 3-step
algorithm that includes pretest, main test, and posttest pro-
vides a more systematic approach for diagnosis.18,37 The
pretest is to determine if there is hepatocellular, cholestatic,
or combined injury and if the causality assessment is feasi-
ble. The causal relationship between each drug and DILI
may be difficult to establish, and the close temporal profile
of the onset of DILI and drug exposure is crucial.2,18,37

The main test, which is based on Roussel-Uclaf
causality assessment method (RUCAM), consists of 7
domains that are summated to reflect the causality of
DILI: excluded (� 0 point), unlikely (1-2 points), pos-
sible (3-5 points), probable (6-8 points), and highly
probable (� 8 points).37 This causality assessment
method has since been improved by CIOMS, and the
new version consists mostly of quantitative with a few
qualitative items.18

It is not always possible to accurately identify the
culprit agent because polypharmacy is common in
patients with DILI; 19% of those enrolled in the DILI
Network were taking 2 potentially responsible drugs.3

Drug rechallenge may help identify the responsible
agent and strengthen the diagnosis, but it is not recom-
mended because the process may subject patients to
additional liver damage.7,18

Most DILI diagnoses are
based on a close temporal
relationship between the
onset of illness and drug

exposure.
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Before the diagnosis of DILI is accepted, other eti-
ologies of liver disease need to be excluded with labora-
tory tests and imaging, and the posttest is intended to
exclude a series of other hepatic diseases that do not per-
tain to DILI.2,18 Liver biopsy is not necessary because it
usually provides only circumstantial evidence without
specific findings or diagnostic criteria.3,37 However, cer-
tain pathologic features, such as prominent eosinophilia,
granulomas, zona or massive necrosis, or cholestasis with
hepatitis, may be helpful in substantiating or eliminating
the diagnosis of DILI in selected cases.3

TREATMENT
Early drug discontinuation is the primary treatment of
DILI and is essential for the recovery of liver damage,
especially in patients with an increase in ALT 3-fold or
ALP 2-fold above ULN.2,3,8 ALT gradually decreases
within several weeks after removing the culprit agent, but
it is not uncommon that liver
enzyme elevations may last sev-
eral months.2 Antidotes are
available for a few agents, such
as N-acetylcysteine for aceta-
minophen and ursodil for
cholestatic DILI.38 A short
course of high-dose corticos-
teroid treatment may be of ben-
efit in patients with severe
hepatic reactions. Acute liver
failure with hepatocellular jaun-
dice signifies extensive liver
damage, which requires liver
transplant to enhance patient’s
recovery and survival.6,7 Other possible cross-reacting
drugs in other different classes need to be avoided to pre-
vent any future liver injury.14

CASE PRESENTATION
LM is a 19-year-old woman who presented to the office
with a 1-week history of poor appetite, nausea, vomiting,
and loose stools without other constitutional symptoms,
such as malaise, dysuria, coughing, weight loss, night
sweats, fever, or chills. The patient had contact with a sick
individual with diarrhea at the onset of her symptoms and
had already visited the emergency department 2 times; no
blood samples were obtained, and an abdominal obstruc-
tive series showed a nonspecific bowel gas pattern. She was

diagnosed with viral gastroenteritis and sent home after
each visit with conservative treatment for symptom relief.

The patient has a medical history of intermittent,
vague, abdominal discomfort and chronic constipation. She
reports minimal alcohol intake (� 1 drink per month) and
occasional acetaminophen use (1000 mg) 1-2 times
monthly for menstrual cramps. She has been taking
Solodyn extended release (45 mg daily) for the treatment
of acne vulgaris for the past 6 weeks, which she stopped
taking 1 day prior to the office visit because of nausea.

Additional medical history includes 1 episode of
intense abdominal discomfort and mildly abnormal LFTs
from possible cholelithiasis last year, which spontaneously
resolved. Her gall bladder ultrasound and LFTs 1 week
later were normal. 

The physical examination demonstrated normal vital
signs, normal body mass index, and mild vague abdomi-
nal discomfort over the right upper and left lower

quadrants without rebound
tenderness or hepatosple -
nomegaly. Bowel sounds were
normal. 

Her LFTs were markedly
abnormal with an AST of 585
IU/L (14.6 x ULN), ALT 817
IU/L (18.2 x ULN) and ALP
126 IU/L (1.1 x ULN) and
bilirubin 1.50 mg/dl. The
ALT/ALP ratio was 6.5, com-
patible with hepatocellular
injury. Serum lipase, eosinophils,
renal function, and gall bladder
ultrasound were normal, and

the serology tests were negative for hepatitis, antinuclear
antibody, and smooth muscle cell antibody. 

Based on the CIOMS causality assessment method,
the patient’s causality score was 4 points: 2 for the sug-
gestive time to onset and the other 2 for the suggestive
course of the reaction. With negative serology tests and
normal eosinophils, the patient was diagnosed with possi-
ble non-specific Solodyn-induced liver injury. She was
advised to avoid that drug, alcohol, or any drug with
potential liver injury-inducing properties. She demon-
strated clinical improvement, and her LFTs normalized
within 2 weeks.

This case presentation highlights several important
concepts regarding the diagnosis and treatment of DILI.

Diagnosis requires the
advanced practice nurse to

have both a heightened
awareness of drugs that

can potentially perpetuate
liver injury and a good

understanding of
contributing factors.
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This patient’s non-specific presenting symptoms made it
difficult to arrive at the diagnosis, as evidenced by 2
emergency department visits without the provider enter-
taining the diagnosis of DILI, in spite of the patient tak-
ing a known hepatotoxic drug (Solodyn). Checking the
LFTs and making the connection between the labs and
the medication was the critical step in making this diag-
nosis in the primary care setting. Finally, discontinuation
of the culprit medication and careful monitoring of LFTs
was the simple but effective treatment strategy.

SUMMARY 
DILI is a potentially lethal health concern and remains the
leading reason for unsuccessful drug development and drug
withdrawal from the market. Its incidence in the general
population is difficult to establish and is most likely underes-
timated. The diagnosis of DILI requires the advanced prac-
tice nurse to have both a heightened awareness of drugs that
can potentially perpetuate liver injury and a good under-
standing of contributing factors, such as drug interactions
and host susceptibility. The diagnosis may be substantiated
using a prior established CIOMS algorithm.18

Early recognition and prompt drug discontinuation
are crucial for full recovery because continued exposure
may result in acute liver failure, liver transplantation, or
fatality. A high level of suspicion and diligent monitoring
for DILI are paramount to safe drug prescribing, as well
as decreasing potential morbidity and mortality associated
with DILI. 
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