
Letter to the Editor

TO THE EDITOR
A 68-year-old man was admitted to our clinic because of 

vomiting.   He had no notable past history.   He was a social 
drinker, and developed abdominal distension for a few weeks 
before admission.   Ileus was found in the small intestine on 
computed tomography (CT) of the abdomen.   An intestinal 
tube was inserted, but his symptom remained.   Further 
examination revealed that the cause of ileus was a tumor 
mass in the small intestine.   Laparoscopic-assisted partial 
excision of small intestine was performed.   The pathological 
diagnosis of the small intestinal mass was diffuse large B-cell 
lymphoma (DLBCL), germinal center B-cell-like.   He was 
referred to the hematological division for additional 
chemotherapy.

FDG-positron emission tomography (PET) was per-
formed and uptake in the gastric lesion was observed.   Upper 

endoscopy revealed concomitant MALT lymphoma.   
Amoxicillin, clarithromycin and omeprazole were prescribed 
for the treatment of Helicobacter pylori.   Rituximab-
combined CHOP (R-CHOP) therapy was started to treat 
stage I DLBCL.   Trimethoprim-sulfamethoxazole, an H2 
blocker, was administered to prevent Pneumocystis carinii 
pneumonia and gastric ulcer.   No hepatotoxicity was 
observed during the first cycle of R-CHOP therapy.   After 2 
cycles, slight increases in liver enzymes were noted on labo-
ratory testing; aspartate aminotransferase (AST) 80 IU/L (ref-
erence range: 5-40), alanine aminotransferase (ALT) 123 IU/
L (reference range: 5-35) and γ-glutamyl transpeptidase 
(GGT) 22 IU/L (reference range: 8-64) (Fig. 1).   As the 
patient exhibited no symptoms, R-CHOP therapy was contin-
ued with caution.   After 3 cycles, AST, ALT and GGT levels 
increased to  195,  243 and 257 IU/L,  respect ively.   
Ultrasonography and CT of the abdomen demonstrated no 

DLBCL developed into fatal liver failure during rituximab-
containing chemotherapy
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Fig. 1. The clinical course and related laboratory data. The shadowed areas indicate the ref-
erence ranges of each parameter.
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abnormality in the liver.   Serological tests for hepatitis A, B 
and C viruses, cytomegalovirus, Epstein-Barr virus, autoanti-
bodies and anti-mitochondrial antibody were all negative.   
Hepatitis E virus was not assessed.   At this point, drug-
induced liver injury related to CHOP therapy was suspected.   
We discontinued CHOP therapy and switched to rituximab 
monotherapy.   Ursodeoxycholic acid (600 mg/day) was 
added.   Another cycle of rituximab was administered.   
Three weeks later, his AST, ALT and GGT levels increased to 
550, 434 and 460 IU/L, respectively (Fig. 1).   As rituximab 
was the only drug used at this point, we considered it to be 
the cause of liver injury and it was discontinued.   At this 
time, the percentage of eosinophils slightly increased (0.3% 
to 3.2%).   On liver biopsy, lymphoma cells were not 
detected in the specimen and no evidence of viral infection, 
such as intranuclear or cytoplasmic inclusion bodies, was 
observed (Fig. 2A-C).   The pathological diagnosis was 
chronic hepatitis, A2-3, F1.   Liver damage remained after 
discontinuation of rituximab therapy and his liver function 
gradually decreased.   Five months later, clarithromycin and 
ambroxol hydrochloride was prescribed for sinusitis for 7 
days.   His AST, ALT and total bilirubin levels markedly 
increased to 973 IU/L, 407 IU/L and 8.1 mg/dL (reference 
range: 0.3-1), respectively, and he developed jaundice and 
ascites (Fig. 1).   The patient also had anorexia and general 
malaise.   Antibiotics were stopped and jaundice disappeared.   
PET-CT and CT were performed 5 and 11 months later, 
respectively, but there was no evidence of lymphoma recur-
rence or any other causes of liver damage.   Twelve months 
later, jaundice developed again and ascites increased.   He 
was treated using diuretics, and cell-free and concentrated 
ascites reinfusion therapy, but he died due to liver failure 14 
months after the discontinuation of rituximab.

Rituximab is a humanized anti-CD20 antibody.   Its major 
side effects are related to infusion reactions.   Recently, the 
reactivation of hepatitis B virus (HBV) infection has gained 
attention, particularly after immunosuppressive therapy, 
including rituximab therapy.1,2   HBV reactivation has been 
reported as a potentially fatal complication for rituximab-con-
taining chemotherapy regimens.2   However in this case, the 

patient was negative for HBV virus.   We found no other 
causes of liver failure such as other viruses, autoimmune dis-
eases or malignancies, including lymphoma.   Imaging stud-
ies were unable to detect any signs of relapse of lymphoma 
throughout the treatment period.   The pathological diagnosis 
of the liver specimen was consistent with drug-induced liver 
injury.   Based on these findings, we concluded rituximab to 
be the cause of liver injury, which led to death.

Several reports have described rituximab-induced liver 
injury.3-9   In most cases, rituximab was used in combination 
with other drugs that may induce liver injury, as in this case, 
and we were unable to conclude whether liver injury was 
solely due to rituximab therapy.3-6   In two cases, rituximab 
was administered to patients with concomitant liver damage, 
which suggests that rituximab can exacerbate liver dysfunc-
tion.6,7   In one case, rituximab led to death in a short period 
after hematopoietic stem cell transplantation.7   In this case, 
although the patient did not have concomitant liver disease or 
undergo transplantation before rituximab treatment, based on 
the clinical course, rituximab-induced liver injury increased 
the vulnerability to other potentially toxic drugs (clarithro-
mycin or ambroxol hydrochloride), which had been used 
safely, thereby resulting in liver failure after long-term use.   
As the effects of rituximab remain for 6 to 9 months or lon-
ger, it is possible that it caused liver injury even though it 
was stopped after the second incidence of deteriorated liver 
function.10   This is the first case report of rituximab causing 
severe liver injury in combination with other drugs in a 
patient with normal liver function, which resulted in death.   
The limitation of this study is that we were unable to specify 
the mechanism of rituximab-induced fatal liver injury based 
on the second re-biopsy and final pathological findings of the 
liver.
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Fig. 2. Histopathology of the liver specimen. The panels show (A) (B) hematoxylin-eosin (HE) staining and (C) Masson trichrome 
staining (MT) at the indicated magnification ×100 (A), ×400 (B) and ×100 (C). 
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