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Levetiracetam‑Mediated Drug‑Induced Liver Injury – A Rare 
Presentation and Review of Literature

Dear Editor,

Here, we report a case of thirty year old male presenting 
with bifrontal dull aching headache of two weeks duration 
that increased on coughing, sneezing and straining during 
defecation. This was associated with a single episode of 
non‑projectile vomiting. The headache was relieved with 
symptomatic management. Magnetic resonance imaging (MRI) 
of the brain performed elsewhere revealed a T1 hyperintense 
signal with the loss of flow void on the T2 sequence in the 
left transverse and left sigmoid sinus, suggestive of cortical 
venous sinus thrombosis  (CVST). The MRI also revealed 
T2/FLAIR hyperintense signal with mild diffusion restriction 
in the right thalamus, suggestive of acute infarct. Hence, he 
was started on Inj. low molecular weight heparin (LMWH) 
along with a tablet levetiracetam (LEV) 500 mg every twelve 
hours for seizure prophylaxis three days prior to admission. 
Later, he was shifted to our tertiary care hospital for further 
management. He had episodic mild dull aching headache 
on admission. A  computed tomography venography of the 
brain was performed, which revealed thrombosis in the left 

superficial cerebral sinuses  (transverse sinus and sigmoid 
sinus), deep cerebral venous sinuses  (deep cerebral vein 
of Galen, straight sinus, and right internal cerebral vein) 
and the left internal jugular vein. Thus, inj. LMWH 0.6 mg 
subcutaneous and tablet LEV 500mg (generic) were continued 
every twelve hourly. The patient’s liver function tests were 
suggestive of total bilirubin: 0.59 mg/dL (normal range: up to 
1.1 mg/dL), SGOT: 23 U/L (normal range: 0–35 U/L), SGPT: 
37 U/L (normal range: 0–40 U/L), LDH: 443 IU/L (normal 
range: 235–470  IU/L), and GGT: 15 U/L  (normal range: 
11–50) on admission. However, on day three of admission, 
the patient developed myalgia, generalized fatigability and low 
grade fever. On routine investigation, the patient was found to 
have transaminitis with SGOT –104 U/L and SGPT –152 U/L. 
Thus, viral markers and tropical fever workup were performed. 
Reverse transcription polymerase chain reaction for hepatitis 
A, B, C, E, and HIV returned negative. Workup for dengue, 
malaria, and chikungunya also yielded negative results. 
On day five of admission, the patient’s liver function tests 
showed SGOT – 505 U/L & SGPT – 263 U/L with normal 
levels of bilirubin and GGT. The possibility of LEV‑mediated 
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drug‑induced liver injury  (DILI) was considered, and LEV 
was withheld. After stopping LEV, liver enzymes gradually 
normalised (i.e from SGOT 505 U/L to 24 U/L and SGPT – 
263 U/L to 59 U/L) by day fourteen of admission along with 
resolution of symptoms.

DILI is an adverse reaction following the administration of 
a drug, with an incidence ranging between 1 in 1000 and 1 
in 100,000 for prescribed medication.[1] DILI is classified as 
either intrinsic (predictable) or idiosyncratic (unpredictable).[2] 
Intrinsic DILI is dose‑dependent, resulting from the direct 
toxicity of the drug or its metabolite.[3] The most common drug 
causing intrinsic DILI is paracetamol. Other drugs causing this 
include amiodarone, valproic acid, and statins.[4] However, 
the majority of DILI cases are idiosyncratic or unpredictable, 
which is unexpected based on the pharmacological actions 
of the drug. Idiosyncratic DILI is further categorized 
as immune‑mediated and genetically determined. 
Immune‑mediated includes hypersensitivity reactions with 
a typically rapid onset  (1–6  weeks after the initiation of 
medication, manifesting with fever, rashes, and eosinophilia) 
and drug‑induced autoimmune injury (slower onset, usually 
without fever, rashes, or eosinophilia).[3] Minocycline 
and nitrofurantoin are well known to cause drug‑induced 
autoimmune hepatitis.[4] Genetically determined DILI may also 
occur after months to up to one year after drug administration.[3]

The clinical manifestations of acute DILI are usually 
nonspecific, presenting as fatigue, decreased appetite, aversion 
to oily food, tender liver, and epigastric discomfort. However, 
the most common presentation may be asymptomatic state, 
with patients only showing varying elevation in the hepatic 
biochemical indexes, including serum SGPT, SGOT, ALP and 
GGT. In contrast, chronic DILI clinically manifests as chronic 
hepatitis, liver fibrosis, and compensated and decompensated 
cirrhosis.[3]

While reviewing the literature, we found that LEV‑induced 
DILI is an extremely rare complication, with only a few 
reported cases. These cases, along with our case, were 
analyzed with respect to previous liver diseases, concomitant 
medications, dosage, and the duration of LEV use until DILI 
occurrence, along with the overall outcome. The results are 
summarized in Table 1.

Gayatri et  al. have previously reported the only such case 
from India, that of a 29‑year‑old male with LEV‑induced 
hepatic dysfunction.[5] Herein we report the second similar 
case from India due to its rarity. Interestingly, in contrast to 
their case, ours exhibited elevated transaminases alongside 
normal levels of bilirubin. Although the majority of cases 
improved with discontinuation of LEV therapy, a few resulted 
in mortality [Table 1].

The occurrence of DILI appears to be independent of the 
administered LEV dose and can occur at doses ranging from 
500 mg daily up to 3000 mg daily. The duration of LEV therapy 
before the onset of liver dysfunction varied from one day to 
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five months. Histopathological analysis in patients in whom 
it was performed showed a range from inflammatory changes 
to a necrosis pattern.[6‑10] Autoantibodies were reported in six 
cases.[5,7‑9,11]

Though it is challenging to speculate about the mechanism 
of DILI in our case, the early onset of symptoms, along 
with fever, myalgia, and fatigue, suggest the possibility 
of immune‑mediated DILI. The exact pathogenesis of 
idiosyncratic DILI is unknown; it is likely a complex 
interaction between the drug  (i.e.,  dose, duration of the 
therapy, hepatic metabolism, lipophilicity) and host 
factors (i.e., age, sex, and genetic polymorphisms). Reactive 
metabolites of the drug are discussed as potential triggers 
for DILI or an immune response due to covalent adducts 
with tissue proteins.[2]

Although the patient was simultaneously on LMWH, the 
resolution of symptoms and normalization of aminotransferases 
after discontinuation of LEV temporally suggest the 
possibility of LEV‑induced DILI. Thus, discontinuation of 
LEV is recommended in suspected cases. Supportive therapy 
with cortisone may help in severe cases. However, liver 
transplantation may be needed in some.[5,11]

In conclusion, although the role of primary seizure prophylaxis 
in CVST is unclear, as per the present consensus, prophylactic 
use of AEDs is not recommended. It should be considered in 
patients with supratentorial lesions or focal neurological deficit 
who present with seizures.[12] The patient was started on LEV 
and we continued it. The case highlights the problems caused 
by the unnecessary use of AEDs, and it should be avoided 
as far as possible. This case also serves as a strong reminder 
that healthcare professionals should possess a comprehensive 
understanding of the potential risks associated with LEV. 
They should also be well‑versed in the effective treatment of 
LEV‑induced DILI before deciding to prescribe it for seizure 
management.
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