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Drug-induced liver injury due to the in�iximab
biosimilar CT-P13 on switching from original
in�iximab in a patient with Crohn’s disease
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Abstract

Background
IBD are chronic immune disorders of unclear etiology. TNF inhibitors are effective for IBD treatment but
are much more expensive than traditional treatments. A large number of clinical trials of in�iximab
biosimilar (CT-P13) have suggested that the administration of biosimilars provides high e�cacy and
safety similar to that of the originators, with a lower cost, so switching from the originator to the
biosimilar is recommended. While several abnormalities of blood examination have been observed in
patients with CT-P13 administration, no cases of drug-induced liver injury (DILI) caused by CT-P13 has
been reported.

Case presentations:
A 32-year-old woman had been diagnosed with Crohn’s disease and was treated with original in�iximab
(O-IFX) for 9 years. She developed severe jaundice one month after switching from O-IFX to CT-P13.
Serologic tests of auto-immune and hepatitis viruses were negative, and ultrasonography, computed
tomography and magnetic resonance cholangiopancreatography revealed no abnormalities. A liver
biopsy showed prominent pericentral canalicular cholestasis, without features of steatosis or sclerosing
cholangitis, which was consistent with drug-induced cholestasis. The cholestasis improved 10 weeks
after the discontinuation of CT-P13, and no DILI redeveloped even after re-switching from CT-P13 to O-IFX.
This is the �rst report of DILI due to switching from O-IFX to CT-P13.

Conclusions
This is the �rst report of DILI due to switching from O-IFX to CT-P13, and our case suggests the different
immunogenicity between O-IFX and CT-P13. While the e�cacy and safety of CT-P13 are considered equal
to those of O-IFX, clinicians need to be alert for certain severe DILIs when switching from O-IFX to CT-P13
with careful monitoring and appropriate treatment.

Background
In�ammatory bowel disease (IBD) is a chronic intestinal in�ammation whose etiology has largely been
unclear. TNF inhibitors are effective for IBD treatment but much more expensive than traditional
treatments1). Biosimilars of TNF inhibitors, such as CT-P13, are thought to possess equal e�cacy and
safety to the original with a lower cost, so switching from the original to a biosimilar has been
recommended.

While several serious adverse reactions of TNF inhibitors have been reported, drug-induced liver injury
(DILI) is uncommon, and liver dysfunction due to the administration of CT-P13 has not been reported in
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IBD patients2)3).

We herein report the �rst case of DILI due to CT-P13 after switching from original in�iximab (O-IFX) in a
patient with Crohn’s disease.

Case Presentation
A 23-year-old woman had been diagnosed with Crohn’s disease and treated with mesalazine and O-IFX.
Nine years after the onset, she was in the remission phase, so O-IFX was switched to CT-P13. One month
after switching, however, she developed severe jaundice.

Laboratory tests showed total bilirubin, 8.2 mg/dL; direct bilirubin, 5.9 mg/dL; alanine aminotransferase,
141 U/L; aspartate aminotransferase, 73 U/L; gamma glutamyl aminotransferase, 74 U/L; alkaline
phosphatase, 514 U/L. Autoimmune antibodies (anti-mitochondrial antibody, antinuclear antibody, anti-
smooth-muscle antibody), hepatitis A, B, C and E, and previous infections of the cytomegalovirus and
Epstein-Barr virus were negative. Abdominal ultrasonography with doppler, computed tomography and
magnetic resonance cholangiopancreatography did not show any abnormalities, such as stones,
strictures, beadings or other features of primary sclerosing cholangitis. The drug-induced lymphocyte
stimulation test for CT-P13 was negative. Histological �ndings of a liver biopsy (Figure A) showed
marked canalicular cholestasis (predominantly in a pericentral [zone 3] distribution) associated with
numerous large intracanalicular bile thrombi throughout the parenchyma. Only rare foci of lobular
in�ammation were present, and no signi�cant portal tract expansion or edema and in�ammation were
identi�ed. Bile duct injury was not present. Iron staining did not show any marked increase in iron.

The total score according to the diagnosis criteria proposed the Roussel Uclaf Causality Assessment
Method (RUCAM) 4) was seven points. So, we diagnosed as DILI associated with CT-P13. Because a TNF
inhibitor was necessary to maintain remission for Crohn’s disease, O-IFX was restarted 12 weeks after the
discontinuation of CT-P13. The cholestasis improved 10 weeks after the discontinuation of CT-P13, and
no DILI redeveloped, even after re-switching from CT-P13 to O-IFX (Figure B).

Discussion And Conclusions
We encountered the �rst reported case of cholestasis-type DILI due to switching from O-IFX to CT-P13. Re-
switching from CPT-13 to O-IFX did not re-induce DILI, illustrating the difference in immunogenicity
between O-IFX and CT-P13.

Many clinical studies have revealed that CT-P13 possessed a su�cient e�cacy and safety equal to O-IFX,
thus supporting switching from O-IFX to CT-P13 from a cost-effective perspective2)3). A recent
international, randomized, double-blind study revealed no marked differences in the e�cacy and safety
among four switching groups (who received CT-P13 or in�iximab without switching, or CT-P13 and then
in�iximab or in�iximab and then CT-P13, with switching occurring at week 30)3). Although such large-
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scale studies have shown that the incidences of adverse events were not signi�cantly different among
the drugs, the immunogenicity of CT-P13 was not proven to be the same as that of O-IFX. While the amino
acid sequences of CT-P13 are the same as those of O-IFX, the sugar chain sequences are known to differ
between these two drugs, possibly leading to the different immunogenicity. Appropriate monitoring and
treatment are thus needed when switching from O-IFX to CT-P13.

DILI associated with TNF inhibitors is commonly characterized by autoimmune antibodies and it
responds well to glucocorticoid treatment and tends to show a relatively good outcome5). However, in the
present case, autoimmune antibodies, including anti-mitochondrial antibody, antinuclear antibody and
anti-smooth-muscle antibody, were negative, suggesting that the direct toxicity of CT-P13 in hepatocytes
was dominant against autoimmune toxicity. If DILI develops based on an autoimmune mechanism, the
administration of glucocorticoids is an option for the treatment. However, when the direct toxicity of CT-
P13 in hepatocytes is dominant, as in our case, the discontinuation of CT-P13 is thought to be only
effective treatment strategy. Because cases of DILI requiring liver transplantation have been reported5),
appropriate monitoring and immediate discontinuation of the responsible drug are quite important.

This is the �rst report of DILI due to switching from O-IFX to CT-P13, and our case suggests the different
immunogenicity between O-IFX and CT-P13. Clinicians need to be alert for certain severe DILIs when
switching from O-IFX to CT-P13 with careful monitoring and appropriate treatment.
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Figures

Figure 1

A. Histological �ndings of the liver. The liver biopsy showed marked canalicular cholestasis,
predominantly in a pericentral (zone 3) distribution. Numerous large intra canalicular bile thrombi were
present throughout the hepatic parenchyma, associated with hepatocyte rosettes and patchy cytoplasmic
condensation and eosinophilia. Lobular in�ammation, as is the norm in cholestatic hepatitis, was
minimal within the lobule. The portal tracts showed only minimal in�ammation, without any evidence of
bile duct injury or loss, and there was no interface hepatitis present (x 200).
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Figure 2

B. Changes in biochemical examination �ndings.


