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INTRODUCTION

Drug-induced liver injury (DILI) is
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Drug-induced liver injury (DILI) and its diagnosis are difficult in
clinical practise, and despite the development of a specific scoring
system to assess its causality via the CIOMS/RUCAM score (Council for
International Organizations of Medical Sciences/ Roussel Uclaf
Causality Assessment Method), its diagnosis remains rare. The bulk
of reported instances of DILI are connected to oral medicines, and
DILI induced by intravenous medication is uncommon in clinical
practise. The following case report concerns an adult who came with
a generalised tonic-clonic seizure without an identified inciting cause
and had no prior medical history or recent ingestion of prescription
medication. The patient had severe hepatitis, thrombocytopenia, and
hyperbilirubinemia after taking phenytoin. All acute hepatic diseases
were ruled out, and the patient was found to have an RUCAM score of
9, indicating drug-induced liver damage from parenteral medicine.
Close monitoring of patients in complicated clinical settings, such as
hospital wards, and examination of all differential diagnoses aid in
the identification of cases of DILI induced by parenteral drugs.

Keywords: Drug-induced liver injury, hepatotoxicity, intravenous,
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uncommon but

DILI consists of a wide range of clinical and pathological

extremely important in clinical practice as its diagnosis is
challenging (European Association for the Study of the
Liver et al., 2019; Navarro et al., 2006).

presentations produced by prescribed medications, herbs,
and dietary supplements and with a lack of specific
biomarkers ( European Association for the study of the



Int. Res. . Pub. Environ. Health 254

Liver et al,, 2019; Hoofnagle et al., 2019).

Most of the information on DILI is from retrospective
studies, pharmacovigilance databases, or studies by the
pharmaceutical industry. For this reason, the true incidence
of DILI is difficult to estimate. However, one French study
conducted by Sgro et al., between 1997 and 2000 describes
an annual incidence of 13.9 *+ 2.4 cases per 100000 people
(Sgro et al., 2002). Similarly, a prospective study conducted
in Iceland reported an annual incidence of 19.1 cases per
100000 people (95%CI: 15.4-23.3) with 75% of cases
reported related to prescribed prescriptions, 16% to
dietary supplements, and 9% to the intake of multiple
medications (Bjornsson et al, 2013). The majority of
published DILI cases relate to orally administered drugs.
However, its incidence continues to be rare especially in
hospital wards, where several drugs are administered at
the same time. Considering the pharmacokinetic and
dynamic properties of intravenous medications and the
different clinical circumstances for their use vs oral
medications, it is possible that the clinical presentation and
the effects of DILI by intravenous agents to be different
(Ghabril et al., 2013).

The following case involves an elderly adult male with
acute hepatitis, thrombocytopenia and hyperbilirubinemia
secondary to the administration of intravenous phenytoin
to control generalized tonic-clonic seizures. This
manuscript follows the CARE recommendations for
reporting clinical cases (Gagnier et al., 2013).

The publication of this manuscript was approved by the
Subdepartment of Medical Education of Hospital Vozandes
Quito (HVQ SA) - |Institutional Research Review
Commission (Protocol Number: CRII, and informed consent
was obtained from the patient.

CASE PRESENTATION
Patient’s clinical signs

A 94-year old male patient with no significant past medical
history or continuous use of prescription medication
presented to the emergency room with symptoms of
drowsiness, dysarthria, hemiparesis of the left side of his
body, and gait ataxia, all without an apparent provoking
cause.

History of present illness

During medical history taking, family members (daughters)
reported that a week before the patient had undergone a
routine checkup. Hematological and biochemical
parameters including liver test results were within normal
ranges (Tables 1 and 2).

During the evaluation in the emergency room, he
experienced a generalized tonic-clonic seizure for an
undetermined amount of time and without voiding. He
received intravenous phenytoin and protocols for
suspected stroke were initiated.

History of pastillness
No significant past medical history.
Personal and family history

The patient had no significant past medical history or
continuous use of prescription medication.

Physical examination

Upon admission, the patient presented an initial blood
pressure of 151/87 mmHg, heart rate of 85 bpm,
respiratory rate of 24 breaths per minute, oxygen
saturation of 92% with Flo2 of 0.3, and body temperature
of 36.3°C. Neurologically, the patient was disoriented in
time, space and person, with a Glasgow Coma Score of
13/15, had left brachio-crural hemiparesis and he obeyed
simple and complex commands. The rest of his physical
examination was normal.

Laboratory examinations

Due to the history and findings described, complementary
studies were requested (Tables 1-3), and showed a
creatinine level of 1.23 mg/dL, elevated acute reactants,
thrombocytopenia, hyperbilirubinemia due to the direct
fraction, and an arterial blood gas showing low PCO; and
bicarbonate levels with hyperlactatemia.

Imaging examinations

The initial CAT scan was normal without any signs of
intraparenchymal or extraparenchymal lesions. Magnetic
resonance imaging suggested cerebral venous infarcts,
gliosis and old lacunar infarcts in the frontal-parietal white
matter, periventricular leukoaraiosis, and atherosclerosis in
the pons region. There were no hemorrhagic lesions or
pathological calcifications at the time of the study. Cardiac
tests were negative for any type of cardiac pathology.

With these results, the initial diagnosis on admission into
the hospital ward was acute renal failure vs chronic renal
failure with acute exacerbation with an MDRD 58
mL/min/1.73 m2. Since there was no evidence of a cerebral
or cardiac lesion that could relate to the changes in
consciousness, it was decided to expand complementary
examinations to evaluate other metabolic causes of
neurological deterioration (Table 3).

The patient received parenteral fluid replacement with
crystalloids for suspected prerenal injury and continued to
receive intravenous anticonvulsant therapeutic treatment.

Subsequent examinations demonstrated a 40-fold
increase in aminotransferase levels, prolonged tissue
prothrombin time, hypoproteinemia, and
hypoalbuminemia. For this reason, complementary
examinations to study acute viral hepatitis and exacerbated
chronic liver disease were performed (Table 2). Serological
studies for hepatotropic viruses and other viruses were



Table 1. Hematological and biochemical parameters before and during patient hospitalization
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Variable Reference range 1 wk before Admission Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 8
Hematocrit (%) 41.00-51.00 39 40.0 41.7 40.2 37.0 33.2
Hemoglobin (g/dL) 14.00-18.00 13 13.5 13.6 13.4 12.3 11.7
WBC (mm3) 4.80-10.80 8590 12610 7190 2.92 5.760 4.00
Differential (%)

Neutrophils 43.00-65.00 60 83.4 82.8 83.2 85.6 75.2
Lymphocytes 20.50-45.50 21.30 10.9 12.9 14.4 10.1 17.0
Monocytes 1.90-9.00 5.69 4.5 3.6 1.4 3.8 6.0
Eosinophils 1.00-5.00 2.00 0.5 0.1 0.0 0.0 0.0
Platelets (k/uL) 1000.00500.000 150.000 100.000 55.000 77.000 87.000 132.000
Erythrocytes (mm3) 4.50-6.00 4500 4.400 4.470 4.440 3.840 3.700
Mean corpuscular Volume (fL) 80.00-90.00 84.50 90.9 93.3 90.5 90.9 89.7
Medial corpuscular hemoglobin 32.00-36.00 31.20 30.7 32.6 30.2 344 35.2
concentration (gr/dL)

TP (seg) 14.9 13.6

INR 1.42 1.30

TPP (seg) 54.8 54.5

Sodium (mmol/L) 136-145 136 135 136 135 134 135 135

Potassium 3.50-5.50 3.8 4.6 3.6 3.1 4.0 3.9 3.8

Total calcium (mg/dL) 8.20-9.60 7.7 7.2 7.8 8.6 8.2
Magnesium (mg/dL) 1.90- 2.50 1.68 1.92 2.09

Creatinine (mg/dL) 0.70-1.20 0.53 1.23 0.79 0.79 0.60

Blood urea nitrogen (mg/dL) 25 17 17 9

Urea (mg/dL) 10.00-50.00 25 53 36 36 20

Blood glucose (mg/dL) 83.00-110.00 98 131

WBC: White blood cell; TP: Prothrombin time; INR: International normalized ratio; TPP: Partial thromboplastin

negative, and an abdominal ultrasound with Doppler
was normal with no evidence of any type of space
occupying lesion, and it only revealed signs related to
grade 1 hepatic steatosis. Autoimmune and iron
profiles were normal.

Final diagnosis

DILI was postulated due to phenytoin. The
CIOMS/RUCAM (Council for International
Organizations of Medical Sciences/Roussel Uclaf
Causality Assessment Method) score was determined
and a score of 9 points was obtained, with a very high

probability pattern of hepatocellular liver injury.
Treatment

With these results, it was decided to suspend
parenteral anticonvulsant treatment with phenytoin.
After  discontinuation of the drug, serum
aminotransferase, bilirubin, and coagulation markers
gradually improved.

Outcome and follow-up

The patient was discharged with an improvement in

his general condition including improved liver
examinations. In subsequent follow-ups in the out-
patient clinic, the biochemical markers were normal
(Table 2).

DISCUSSION

Traditionally, DILI is classified as intrinsic and
idiosyncratic. Intrinsic DILI is predictable and
occurs in a dose-dependent manner. The injury
usually presents quickly with a short latency period
after drug exposure.
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Table 2. Liver tests and other tests related to liver disease

Variable Reference range 1 wk before Admission Day 1 Day 2 Day 3 Day 4 Day 8 2 wk after
ALT/SGPT (U/L) 0-41.00 32 17131 1425.2 1083.8 988.4 302.5 35
AST/SGOT (U/L) 0-40.00 25 2905.9 1602.3 974.2 5749 52.3 29
Total bilirubin (mg/dL) 0-1.10 1.67 1.76 1.09 1.23 0.9
Indirect bilirubin (mg/dL) 0-0.70 0.79 0.56 0.35 0.45 0.6
Direct bilirubin (mg/dL) 0-0.30 0.88 1.19 0.74 0.78 0.3
GAMA GT (U/L) 10.00-71.00 35 30 74

Albumin (g/dL) 3.40-4.80 3.01 3.14

Alkaline phosphatase (U/L) 40.00-129.00 70 144.0 154.0

Serum total protein (g/dL) 6.40-8.30 5.28

Anti-hepatitis C (HCV) Neg

HBsAg Neg

Hepatitis A IgM Neg

Cytomegalovirus IgM (AU/mL) 0.166

Cytomegalovirus IgG (AU/mL) > 500

Anti-Epstein Barr/VCA IgM (U/mL) 0.40

Anti-Epstein Barr/VCA IgG (U/mL) > 400

Immunoglobulin M (mg/dL) 35.00-220.00 95.72

Immunoglobulin G (mg/dL) 840.00-1700.00 1656

Total IgE (Ul/mL) 0-100.00 14.5

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; SGOT: Serum glutamic-oxaloacetic transaminase; SGPT: Serum glutamic-pyruvic transaminase; GAMA GT:
Gamma-glutamyl transferase; VCA: Viral capsid antigen

Table 3. Other tests performed during hospitalization

Variable Reference range Admission Day 1 Day 2 Day 3 Day 4 Day 5 Day 8
D-dimer (ng/mL) 0.-0.50 9.35

C reactive protein (mg/L) 0-5.00 75.49 103.62 100.37 48.09 41.70 25.94 8.45
Procalcitonin (ng/mL) 1.28

Ammonia (pg/dL) 25.00-94.00 28.30 63.30

LDH 240.00-480.00 2005 1047

Arterial blood gas

pH 7.37-7.45 7.440 7.410 7.450 7.510

pCO2 (mmHg) 35.00-46.00 28.0 35.0 35.0 30.0

POz (mmHg) 75.00-80.00 56.0 177.0 49.0 64.0

BE (mmol/L) -3.8 -1.9 0.7 1.3

BEecf (mmol/L) -5.2 -2.4 0.3 0.9

HCO3 (mmol/L) 22.00-26.00 218 23.5 25.2 259

Ozsat (%) 90.0 100.0 86.0 94.0

Lactate (mmol/L) 0.50-2.20 4.2 1.1 1.9 1.1

LDH: Lactate dehydrogenase; BE: Excess base



Idiosyncratic DILI is unpredictable and may be the most
common type of drug-associated toxicity lesion. It has a
variable latency period and is difficult to replicate in
experimental models. The pathogenesis of idiosyncratic
DILI can either be related to the metabolism of the drug or
activation of the immune system (Sandhu et al., 2020).

Phenytoin is a barbiturate derivative (aromatic
anticonvulsant with two phenyl rings in its chemical
structure with a hydantoin molecule in the 5t position)
with enzyme inducing properties. Recent studies have
recognized the association between drug administration
and idiosyncratic liver injury (Sandhu et al., 2020; Teschke
etal, 2019); however, few cases have been published.

One Latin American study with the participation of 9
countries evaluated 206 cases of DILI. Of the total number
of reported cases, only 2% were associated with phenytoin
(n = 4). In the European registry, the percentage of DILI
cases was less than 0.3% (n = 3) (Bessone et al,, 2016).Ina
study by Teschke (Teschke et al., 2019), the RUCAM score
was used and they identified 46266 cases between 2014
and 2019. In the analysis, only 22 cases of DILI were
associated with the administration of phenytoin. The
frequency of hepatotoxicity reported was 1:10000-1:50000
cases.

The pattern of liver injury reported among the different
published studies is variable, with evidence of the presence
of hepatocellular, cholestatic, or mixed injuries. However,
the hepatocellular pattern is the most common and the
mortality rate after severe liver involvement is 13%
(Alvarez et al., 2016).

Liver toxicity is likely related to the production of arene
oxide and catechol metabolites in liver microsomes (Sasaki
et al,, 2013). These metabolites may trigger an oxidative
injury with a secondary immune-mediated response
(hypersensitivity reactions) (Sasaki et al., 2013).

Clinical manifestations such as fever, facial edema, skin
rash, lymphadenopathy, jaundice, and choluria 2-8 weeks
after starting anticonvulsant treatment are suggestive of
drug toxicity. Eosinophilia, leukocytosis, and atypical
lymphocytosis may be present on complete blood count
(Daraetal,, 2016; Curry et al., 2018).

High diagnostic suspicion and the application of the
CIOMS/RUCAM score allowed us to confirm the diagnosis of
DILI and suspend phenytoin administration. With the
discontinuation of phenytoin, complete blood count and
liver function parameters improved, and follow-up
examinations after hospital discharge were normal. Our
patient had a favorable outcome. Phenytoin can result in
fulminant liver failure, the need for a liver transplant, and
even death, all of which this patient averted.

The diagnosis of DILI remains a challenge in clinical
practice and depends on the exclusion of other causes.
Physicians who detect an abnormality in liver enzymes in
the absence of other more common liver pathologies should
always consider DILI.

Polypharmacy and underlying liver disease can further
complicate the evaluation of DILI. The first RUCAM was
published in 1993 with the goal of assisting the
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identification of DILI, and its routine implementation in
clinical environments substantially improved the causality
assessment of suspected DILI cases (Benichou et al., 1993).
The best categorization of DILI cases was achieved thanks
to the incorporation of well-defined causality
classifications, which were based on the sum of key
individual scoring elements; details of which were recently
summarized in the submission of the updated version of
RUCAM (Danan et al.,, 2015). In this way, RUCAM makes it
possible to verify or rule out suspected cases of DILI and
facilitates the characterization of its multiple facets. RUCAM
based DILI cases are also required to establish and
corroborate diagnostic biomarkers (Teschke et al., 2017).

CONCLUSION

The RUCAM score assists in the diagnosis of DILI and can be
useful in providing information that optimizes decision-
making; however, it is still mandatory to exclude other
hepatic pathologies. DILI due to parenteral medications
shares many characteristics with other DILI, and complex
clinical settings, such as hospital wards where patients
receive multiple medications, limits the ability to
differentiate the cause of DILI. Increased vigilance and
diagnostic considerations are required to identify in an
opportune manner DILI caused by parenteral agents.
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