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Introduction
��y>��>Ì�ÀÞ�	�Üi����Ãi>ÃiÃ��	�®�>Ài�V�À���V�
��y>��>Ì�ÀÞ�V��`�Ì���Ã�Ì�>Ì�V>����«>VÌ��À}>��ÃÞÃÌi�Ã�
LiÞ��`�Ì�i�}>ÃÌÀ���ÌiÃÌ��>��ÌÀ>VÌ°�ÝÌÀ>��ÌiÃÌ��>��
�>��viÃÌ>Ì���Ã���Ã®��v��	�Ã�>Ài�V������>�`�V>��
occur at any stage of the disease.£�7���i���-���ÃÌ�
V������Þ���Û��Ûi�Ì�i��ÕÃVÕ��Ã�i�iÌ>��ÃÞÃÌi�]�Õ«�Ì��Îx¯�
�v���`�Û�`Õ>�Ã�Ü�Ì���	��iÝ��L�Ì��i«>Ì�L���>ÀÞ���Û��Ûi�i�Ì�
at some point during the course of their disease, often 
independently of disease activity.Ó 
�À���V��i«>Ì�L���>ÀÞ�
`�Ãi>ÃiÃ�>Ài���Ìi`����x¯��v�«>Ì�i�ÌÃ�Ü�Ì���	�°3 These 
diseases manifest with indicative symptoms, abnormal 
liver biochemistry tests, or radiological abnormalities. This 
review provides a comprehensive outline and approach to 
>L��À�>����ÛiÀ�i�âÞ�iÃ������`�Û�`Õ>�Ã�Ü�Ì���	�°�

Approach to Liver Dysfunction in individuals with IBD
��ÛiÀ�L��V�i��V>��ÌiÃÌÃ�>Ài�Ü�`i�Þ�ÕÌ���âi`�Ì���i�«�`�>}��Ãi�
and monitor liver damage or disease. These tests include 
>�>���i�>����ÌÀ>�ÃviÀ>Ãi�Ƃ�/®]�>Ã«>ÀÌ>Ìi�>����ÌÀ>�ÃviÀ>Ãi�
Ƃ-/®]�>��>���i�«��Ã«�>Ì>Ãi�Ƃ�*®]�>�`�}>��>�}�ÕÌ>�Þ��
ÌÀ>�ÃviÀ>Ãi���/®°�Ƃ�/�>�`�Ƃ-/�>Ài�i�âÞ�iÃ�v�Õ�`�
throughout the body, including hepatocytes. Elevated 
levels of ALT and AST can be indicative of hepatocellular 
���ÕÀÞ°�Ƃ�*��Ã�>��i�âÞ�i�v�Õ�`����Ì�i���ÌiÃÌ��i]�L��i]�
«�>Vi�Ì>]�>�`���ÛiÀ°�/�i��i«>Ì�V��À�}����v�Ƃ�*��Ã�V��wÀ�i`�
by elevated levels of GGT, which is indicative of cholestatic 
injury.{ 
>�VÕ�>Ì��}�Ì�i�,�v>VÌ�À]�`iw�i`�>Ã�Ƃ�/�e�1««iÀ�
����Ì��v� �À�>��Q1� R�Ƃ�/®ÉƂ�*�e�1� �Ƃ�*®�Ü�Ì��VÕÌ�vv�
Û>�ÕiÃ�`iw�i`����Table 1, can help determine the nature 
�v�Ì�i����ÕÀÞ\��i«>Ì�Vi��Õ�>À]�V���iÃÌ>Ì�V]��À���Ýi`°x 

������V>ÕÃiÃ��v�V�À���V>��Þ�>L��À�>����ÛiÀ�i�âÞ�iÃ�>Ài�
illustrated in Figure 1.{ 

The liver performs vital functions including producing 
ViÀÌ>���«À�`ÕVÌÃ�ÃÕV��>Ã�}�ÕV�Ãi]�«À�Ìi��Ã���V�Õ`��}�
>�LÕ����>�`�V�>}Õ�>Ì����v>VÌ�ÀÃ®]�>�`�v>Ì]�`iÌ�Ý�vÞ��}�
L���`��i`�V>Ì���Ã]�`ÀÕ}Ã]�«>Ì��}i�Ã®]�ÃÌ�À��}�}�ÞV�}i�]�
handling bilirubin, regulating circulation, and converting 
Ì�ÞÀ��`���À���iÃ°�ƂL��À�>��Ì�iÃ����Ì�i���ÛiÀ½Ã�Û�Ì>��
functions are referred to as liver synthetic dysfunction. 
7�i��>ÃÃiÃÃ��}���ÛiÀ�>L��À�>��Ì�iÃ����«>Ì�i�ÌÃ�Ü�Ì���	�]�
�Ì��Ã���«�ÀÌ>�Ì�Ì��V��Ã�`iÀ�Ì�i�ÌÞ«i��v�i�âÞ�i�i�iÛ>Ì���]�
`ÕÀ>Ì����>VÕÌi�Q��È���Ì�ÃR��À�V�À���V®]�Ì����}�y>Ài]�
ÃÕÀ}iÀÞ]��iÜ��i`�V>Ì���]��À�À�ÕÌ��i�v����Ü�Õ«®]�«ÀiÃi�Vi�
�v�ÃÞ�Ì�iÌ�V�`ÞÃvÕ�VÌ�����>Õ�`�Vi]�V�>}Õ��«>Ì�Þ]�

i�Vi«�>��«>Ì�Þ®]�>�`�`i}Àii��v��i«>Ì�V�wLÀ�Ã�Ã°�ƂÃÃiÃÃ��}�
wLÀ�Ã�Ã�V>��Li�>V��iÛi`�Ü�Ì��������Û>Ã�Ûi�Ì���Ã�ÃÕV��>Ã�
Ì�i���LÀ�Ã�Ã�{���L�{®�ÃV�Ài�V>�VÕ�>Ìi`�ÕÃ��}�Ƃ}iIƂ-/®É
*�>Ìi�iÌÃ�Ý�ĀƂ�/®®�`iw�i`����Table 2 and elastography in 
outpatients without acute hepatic injury.È 
Ƃ���«>Ì�i�ÌÃ�Ü�Ì��i�iÛ>Ìi`���ÛiÀ�i�âÞ�iÃ��Ã®�Ã��Õ�`�

undergo repeat testing.x����Ì�>��>ÃÃiÃÃ�i�Ì�Ã��Õ�`�ÀiÛ�iÜ�
À�Ã��v>VÌ�ÀÃ�v�À�Û�À>��`�Ãi>ÃiÃ]��iÌ>L���V�ÃÞ�`À��i]�
Ì�Ý��Ã]���V�Õ`��}�`ÀÕ}Ã]��i`�V>Ì���Ã]�>�V����]�>�`��>ÌÕÀ>��
products, as well as associated systemic, auto immune, 
or genetic diseases. Subsequent evaluation will depend 
on the pattern of the ELE and evidence of synthetic 
dysfunction.x����Ì�>��iÛ>�Õ>Ì����>�`��>�>}i�i�Ì��v�
patients with hepatocellular injury is outlined in Figure 2 
and cholestatic injury in (KIWTG��.x����«>Ì�i�ÌÃ�Ü�Ì���	�]�
��ÃÌ��Ã�>Ài�ÌÀ>�Ã�i�Ì�>�`�Õ�Ài�>Ìi`�Ì���	��>VÌ�Û�ÌÞ°Ç]n 
,�Ã��v>VÌ�ÀÃ�v�À��Ã���V�Õ`i�i�iÛ>Ìi`�L�`Þ��>ÃÃ���`iÝ]�
advanced age, and longer disease duration.Ç]n ELEs hold 
«À�}��ÃÌ�V�Ã�}��wV>�Vi�����	�]�Ü�Ì��>��>}i�>`�ÕÃÌi`�À�Ã���v�
`i>Ì��{°n�Ì��iÃ���}�iÀ����«>Ì�i�ÌÃ�Ü�Ì��«iÀÃ�ÃÌi�Ì��Ã°7

Non-alcoholic fatty liver disease 
 ���>�V�����V�v>ÌÌÞ���ÛiÀ�`�Ãi>Ãi� Ƃ���®]�Ì�i���ÃÌ�V������
liver disease in the general population, is equally prominent 
>���}�«>Ì�i�ÌÃ�Ü�Ì���	�°�Ƃ��iÌ>�>�>�ÞÃ�Ã�Ü>Ã�V��`ÕVÌi`�
Ì��iÝ>���i�Ì�i�«ÀiÛ>�i�Vi��v� Ƃ����>���}�Ç]È{ä�«>Ì�i�ÌÃ�
Ü�Ì���	�°�/�i�w�`��}Ã���`�V>Ìi`�>�«ÀiÛ>�i�Vi��v� Ƃ����
>���}�«>Ì�i�ÌÃ�Ü�Ì���	���v�ÎÓ¯�V��«>Ài`�Ü�Ì��Óx°Ó¯����
the general population.� The study went on to report that 
>`Û>�Vi`��i«>Ì�V�wLÀ�Ã�Ã�Ü>Ã�Ãii�����£ä°Î¯��v�«>Ì�i�ÌÃ�
Ü�Ì���	�°�����>``�Ì���]��LiÃ�ÌÞ]�`�>LiÌiÃ]���`iÀ�>}i]�«À��À�
ÃÕÀ}�V>����ÌiÀÛi�Ì���Ã�v�À��	�]�>�`����}iÀ�`�Ãi>Ãi�`ÕÀ>Ì����
ÜiÀi�v�Õ�`�Ì��Li���«�ÀÌ>�Ì�À�Ã��v>VÌ�ÀÃ�v�À� Ƃ�������Ì��Ã�
population.��Ý«�ÃÕÀi�Ì��ViÀÌ>����i«>Ì�Ì�Ý�V�`ÀÕ}Ã]�ÃÕV��>Ã�
�iÌ��ÌÀiÝ>Ìi�>�`�L����}�VÃ]�V>��>�ÌiÀ�Ì�i�L�`Þ½Ã��iÌ>L���V�
ÃÌ>Ìi�>�`���VÀi>Ãi�Ì�i�À�Ã���v� Ƃ���°�]£ä

 Ƃ�����Ã��>À}i�Þ�>ÃÞ�«Ì��>Ì�V�>�`��Ã�V������Þ��`i�Ì�wi`�
��V�`i�Ì>��Þ����«>Ì�i�ÌÃ�Ü�Ì���	�]�>�Ì��Õ}��>L��À�>����ÛiÀ�
i�âÞ�iÃ��À�`iV��«i�Ã>Ìi`�V�ÀÀ��Ã�Ã��>Þ�Li�«ÀiÃi�Ì°�
-����>À�Ì���	�]� Ƃ�����Ã�>ÃÃ�V�>Ìi`�Ü�Ì��V�>�}iÃ����Ì�i�
gut microbiome.�]£ä�1�`iÀ�Þ��}���y>��>Ì�ÀÞ�>�`�ÃÕÀ}�V>��
V�>�}iÃ��LÃiÀÛi`�����	��V>��>�Ã��`�ÃÀÕ«Ì�L��i�>V�`�
metabolism in the ileum, leading to decreased levels of 

PRACTICAL APPROACH TO ABNORMAL LIVER 
ENZYMES IN PATIENTS WITH INFLAMMATORY 
BOWEL DISEASE

Table 1. R Factor Thresholds; courtesy of Davide De Marco, MD 
and Amine Benmassaoud, MD”

R Factor

�Ó Ó�x �x


���iÃÌ>Ì�V ��Ýi` �i«>Ì�Vi��Õ�>À

Fibrosis 4 Score (Fib-4)

-�}��wV>�Ì�
Fibrosis 
ÝV�Õ`i`

£°ÎI ��`iÌiÀ���>Ìi Î°Óx Advanced 
Fibrosis

Table 2. Fibrosis 4 (Fib-4) Score Thresholds ; courtesy of Davide 
De Marco, MD and Amine Benmassaoud, MD 
*<2.0 in patients > 60 years old
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V�ÀVÕ�>Ì��}�wLÀ�L�>ÃÌ�}À�ÜÌ��v>VÌ�À�£������£�®]�>����«�ÀÌ>�Ì�
factor in lipid metabolism.�]££����Ì��Ãi��`i�Ì�wi`���V�`i�Ì>��Þ]�
Ì�i�wÀÃÌ�ÃÌi«��Ã�Ì���LÌ>�����ÛiÀ�L��V�i��ÃÌÀÞ�ÌiÃÌÃ]�iÝV�Õ`i�
V��V��ÌÀ�LÕÌ��}�`�Ãi>ÃiÃ]�>�`�iÃÌ>L��Ã��Ì�i�`i}Àii��v�
�i«>Ì�V�wLÀ�Ã�Ã�������Û>Ã�Ûi�Þ�ÕÃ��}�Ì�i���L�{��À�Ì�i� Ƃ����
wLÀ�Ã�Ã�ÃV�Ài°£Ó����«>Ì�i�ÌÃ�Ü�Ì��ÃÕÃ«iVÌi`�Ã�}��wV>�Ì�
�i«>Ì�V�wLÀ�Ã�Ã]�V��wÀ�>Ì����LÞ�i�>ÃÌ�}À>«�Þ�>�`�ÀiviÀÀ>��
to hepatology should be considered. First line treatment for 
 Ƃ�����Ã�Vi�ÌÀi`�>À�Õ�`�`�iÌ]�iÝiÀV�Ãi]�Üi�}�Ì���ÃÃ]�>�`�
}>����}�V��ÌÀ����v��iÌ>L���V�V����ÀL�`�Ì�iÃ°£Î Screening 
becomes increasingly important because these patients are 
��Ài����i�Þ�Ì���>Ûi�V��VÕÀÀi�Ì�iÝÌÀ>�i«>Ì�V�`�Ãi>Ãi]�ÃÕV��>Ã�
V>À`��Û>ÃVÕ�>À�`�Ãi>Ãi]�i�«�>Ã�â��}�Ì�i���«�ÀÌ>�Vi��v�i>À�Þ�
�`i�Ì�wV>Ì����>�`���ÌiÀÛi�Ì���°£{ 

Primary Sclerosing Cholangitis 
Ƃ�ÃÞÃÌi�>Ì�V�ÀiÛ�iÜ�Ì�>Ì���V�Õ`i`�ÇÇÈ]Çää�«>Ì�i�ÌÃ�Ü�Ì��
�	��v�Õ�`�Ì�i�«ÀiÛ>�i�Vi��v�«À��>ÀÞ�ÃV�iÀ�Ã��}�V���>�}�Ì�Ã�
*-
®�Ì��Li�Ó°£È¯]�Ü�Ì��>���}�iÀ�«ÀiÛ>�i�Vi�>���}�
��`�Û�`Õ>�Ã�Ü�Ì��Õ�ViÀ>Ì�Ûi�V���Ì�Ã�1
®�Ì�>�����Ì��Ãi�Ü�Ì��

À���½Ã�`�Ãi>Ãi�
�®�",�£°È�]��x¯�
��£°Ó{�Ó°Ó�®°£x The 
«ÀiÛ>�i�Vi��v�*-
��>Þ�Li�Õ�`iÀiÃÌ��>Ìi`�>���}�«>Ì�i�ÌÃ�
Ü�Ì���	�]�>Ã�`i���ÃÌÀ>Ìi`�LÞ�>�ÃÌÕ`Þ�Ì�>Ì�>ÃÃiÃÃi`�
ÎÓÓ�«>Ì�i�ÌÃ�Ü���ÜiÀi�ÃVÀii�i`�Ü�Ì���>}�iÌ�V�ÀiÃ��>�Vi�
V���>�}��«>�VÀi>Ì�}À>«�Þ��,
*®]�>�`�v�Õ�`�>�«ÀiÛ>�i�Vi�
�v�Ç°x¯°£È�
��ÛiÀÃi�Þ]�ÃÌÕ`�iÃ��>Ûi�Ài«�ÀÌi`�Ì�>Ì�ÓÎ�ÇÇ¯��v�
«>Ì�i�ÌÃ�Ü�Ì��*-
��>Ûi�V��V���Ì>�Ì��	�°£Ç]£n�*-
��Ã�V��Ãi�Þ�
����i`�Ì��`�Ãi>Ãi�ÃiÛiÀ�ÌÞ°�*>Ì�i�ÌÃ�Ü�Ì��iÝÌi�Ã�Ûi�1
�ÜiÀi�
Ã�Ý�Ì��iÃ�>�`�«>Ì�i�ÌÃ�Ü�Ì����i�V�����V�
��ÜiÀi�v�ÕÀ�Ì��iÃ�
��Ài����i�Þ�Ì��`iÛi��«�*-
�Ì�>��Ì�i�À���i>��V�Õ�ÌiÀ«>ÀÌÃ°£x 
��Ài�ÛiÀ]�>�ÀiVi�Ì��iÌ>�>�>�ÞÃ�Ã�`i���ÃÌÀ>Ìi`�>�v�ÕÀ�v��`�

��VÀi>Ãi����V�����V>�ViÀ�>���}ÃÌ�«>Ì�i�ÌÃ�Ü�Ì��*-
�>�`�
1
�V��«>Ài`�Ì��Ì��Ãi�Ü�Ì��1
�>���i°£� The diagnosis of 
*-
��Ã�L>Ãi`����Ì�i�«ÀiÃi�Vi��v�V�>À>VÌiÀ�ÃÌ�V�vi>ÌÕÀiÃ�
such as biliary strictures, “beads on a string” appearance 
����,
*]�>�`�iÝV�ÕÃ�����v�ÃiV��`>ÀÞ�V>ÕÃiÃ°£n���ÃÌ���}�V>��
V��wÀ�>Ì�����Ã����Þ��iViÃÃ>ÀÞ�Ü�i��Ã�>���`ÕVÌ�*-
]�Ü�Ì��
��À�>���,
*]��Ã�ÃÕÃ«iVÌi`°£n Patients can be asymptomatic 
�À�V>��iÝ«iÀ�i�Vi�v>Ì�}Õi]��>Õ�`�Vi]�«ÀÕÀ�ÌÕÃ]�>�`�iÛi��
`iV��«i�Ã>Ìi`�V�ÀÀ��Ã�Ã°�/�iÀi��Ã����V�i>À�iÝ«�>�>Ì����v�À�
Ì�i�Ài�>Ì���Ã��«�LiÌÜii��*-
�>�`��	�]�Ì��Õ}��Î�V>�`�`>Ìi�
genes, REL, IL2 and CARD9, are associated with both 
1
�>�`�*-
°��iÀ}��}�ÀiÃi>ÀV����}���}�ÌÃ�Ì�i���yÕi�Ì�>��
À��i��v�}ÕÌ���VÀ�L��Ì>����Ì�i�«>Ì��}i�iÃ�Ã��v�*-
°Óä 
/Ài>Ì�i�Ì��«Ì���Ã�v�À�*-
�Ài�>�������Ìi`°����>``�Ì���]�Ì�i�
ivwV>VÞ��v�ÕÀÃ�`����ÕÀÃ�`i�ÝÞV����V�>V�`®�Ì�iÀ>«Þ�Ài�>��Ã�
uncertain. Liver transplantation is considered for those with 
decompensated cirrhosis or recurrent cholangitis, with a 
Ài«�ÀÌi`�x�Þi>À�Ài�>«Ãi�À>Ìi��v�Óä¯°Ó£ Given the strong 
>ÃÃ�V�>Ì����LiÌÜii��*-
�>�`��>��}�>�V�iÃ]�«>Ì�i�ÌÃ�Ü�Ì��
*-
�>�`��	��Ã��Õ�`�Õ�`iÀ}��>��Õ>��V�����ÃV�«Þ�>�`�
>L`����>����>}��}�iÛiÀÞ�È�Ì��£Ó����Ì�Ã]��`i>��Þ�Ü�Ì���,��
��ÛiÀÉ�,
*]�v�À�ÃÕÀÛi���>�Vi��v��i«>Ì�L���>ÀÞ��>��}�>�V�iÃ°£n 

Autoimmune hepatitis 
*>Ì�i�ÌÃ�Ü�Ì��>ÕÌ����Õ�i��i«>Ì�Ì�Ã�Ƃ��®�>�`�V��VÕÀÀi�Ì��	��
demonstrate distinct characteristics, including younger age 
>Ì���ÃiÌ]�ÀivÀ>VÌ�À��iÃÃ�Ì��Ƃ���ÌÀi>Ì�i�Ì]���}�iÀ�À>ÌiÃ��v���ÛiÀ�
transplantation, and increased mortality.ÓÓ The diagnosis of 
Ƃ����Ã�L>Ãi`����iÛ�`i�Vi��v��i«>Ì�Vi��Õ�>À����ÕÀÞ]�i�iÛ>Ìi`�
�}�]�«�Ã�Ì�Ûi�ÀiÃÕ�ÌÃ��v�ÃiÀ���}�V>���>À�iÀÃ]�iÝV�ÕÃ�����v�
other causes of ELEs, compatible histological abnormalities, 

LFT abnomality in IBD patient

Flare, recent surgery, recent illness

Normalized

Yes No

NAFLD
DILI
AIH

Thrombotic
EtOH
Viral

Hemochromatosis
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Ischemic
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PSC
Choledocholithiasis

DILI
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Biliary Strictures
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Hepatocellular (AST/ALT) Cholestatic (ALP/GGT/Bili)

No further work up
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Figure 1. -��«��wi`�Ƃ««À�>V��Ì����ÛiÀ��âÞ�i�ƂL��À�>��Ì�iÃ�����	����y>��>Ì�ÀÞ�	�Üi����Ãi>Ãi®�*>Ì�i�ÌÃÆ�V�ÕÀÌiÃÞ��v��>Û�`i��i�
Marco, MD and Amine Benmassaoud, MD
Ƃ£Ƃ/\�Ƃ�«�>�£�>�Ì�ÌÀÞ«Ã��]�Ƃ��\�ƂÕÌ����Õ�i��i«>Ì�Ì�Ã]�Ƃ�*\�Ƃ��>���i�*��Ã«�>Ì>Ãi]�Ƃ�/\�Ƃ�>���i�/À>�Ã>���>Ãi]�Ƃ-/\�ƂÃ«>ÀÌ>Ìi�>����ÌÀ>�ÃviÀ>Ãi]�
����\��ÀÕ}���`ÕVi`���ÛiÀ����ÕÀÞ]�Ì"�\�Ƃ�V����]���/\��>��>���ÕÌ>�Þ��/À>�ÃviÀ>Ãi]� Ƃ���\� ���>�V�����V��>ÌÌÞ���ÛiÀ���Ãi>Ãi]�*	
\�*À��>ÀÞ�	���>ÀÞ�

���>�}�Ì�Ã]�*-
\�*À��>ÀÞ�-V�iÀ�Ã��}�
���>�}�Ì�Ã°�Ƃ`>«Ìi`�vÀ���Óä£Ç�Ƃ�Ƃ�}Õ�`i���iÃ°
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and response to therapy using validated scoring systems.ÓÎ]Ó{ 
*>Ì�i�ÌÃ�Ü�Ì��Ƃ���V>��iÝ«iÀ�i�Vi�>�À>�}i��v���ÛiÀ�`�Ãi>Ãi�
presentations, from asymptomatic hepatocellular injury 
to fulminant liver failure or decompensated cirrhosis. 
"ÛiÀ�>«�Ü�Ì��Ƃ���*-
�Ã��Õ�`�Li�ÃÕÃ«iVÌi`����«>Ì�i�ÌÃ�Ü�Ì��
Ƃ���>�`�«ÀÕÀ�ÌÕÃ]�V���iÃÌ>Ì�V����ÕÀÞ]�>�`�ÌÞ«�V>��L��i�`ÕVÌ�
abnormalities on imaging. Although no clear mechanism has 
Lii��iÃÌ>L��Ã�i`]�VÕÀÀi�Ì�iÛ�`i�Vi�«���ÌÃ�Ì��>��iÞ�À��i�v�À�
Ì�i�V��«�Ã�Ì�����v�Ì�i�}ÕÌ���VÀ�L���i����Ì�i���y>��>Ì����
Ì�>Ì��Ã�Ãii�����L�Ì��Ƃ���>�`��	�°ÓÓ]ÓÎ���y�Ý��>L��Ã�>�Ã�����Ü��
Ì��V>ÕÃi�>�Ã«iV�wV�`ÀÕ}���`ÕVi`���ÛiÀ����ÕÀÞ�����®�Ì�>Ì�V>��
����V�Ƃ��°Óx���ÀÃÌ����i�ÌÀi>Ì�i�Ì�v�À�«>Ì�i�ÌÃ�Ü�Ì��Ƃ����Ã�
glucocorticoids combined with a steroid sparing agent, such 
>Ã�>â>Ì���«À��i°ÓÓ 

Portal Vein Thrombosis
*>Ì�i�ÌÃ�Ü�Ì���	��>Ài����>��Þ«iÀV�>}Õ�>L�i�ÃÌ>Ìi�>�`�>Ài�
Î°{�Ì��iÃ���Ài����i�Þ�Ì��`iÛi��«�Ûi��ÕÃ�Ì�À��L�i�L���Ã�Ã�
6/®�Ì�>��Ì�i�}i�iÀ>��«�«Õ�>Ì���]�Ü��V��vÕÀÌ�iÀ���VÀi>ÃiÃ�
Ì��n°{�Ì��iÃ�`ÕÀ��}�`�Ãi>Ãi�y>ÀiÃ°ÓÈ While portal vein 
Ì�À��L�Ã�Ã�*6/®��Ã�>�À>Ài�V��«��V>Ì�����v��	�]��Ì��Ã�
vÀiµÕi�Ì�Þ��LÃiÀÛi`����Ì�i�«�ÃÌ��«iÀ>Ì�Ûi�«iÀ��`�Ü�Ì��>�
«ÀiÛ>�i�Vi�À>�}��}�vÀ���Î�¯�Ì��{x¯°ÓÇ]Ón Patients with 
*6/�V>��Li��`i�Ì�wi`���V�`i�Ì>��Þ�`ÕÀ��}�À�ÕÌ��i���>}��}]�

or with abdominal pain and even mesenteric ischemia if 
mesenteric vessels are involved.Ó����>}��Ã�Ã��Ã�iÃÌ>L��Ã�i`�
ÕÃ��}�`�««�iÀ�Õ�ÌÀ>Ã�Õ�`��À�VÀ�ÃÃ�ÃiVÌ���>����>}��}�
Ü�Ì����ÌÀ>Ûi��ÕÃ�V��ÌÀ>ÃÌ°��>�>}i�i�Ì�Ì>�iÃ�«�>Vi�
���V���>L�À>Ì����Ü�Ì��Ì�À��L�Ã�Ã�iÝ«iÀÌÃ�>�`���V�Õ`iÃ�
>�Ì�V�>}Õ�>Ì����Ì�iÀ>«Þ�>�`]��v����V>ÕÃi��Ã��`i�Ì�wi`]�
investigation for underlying thrombophilia and malignancy.Îä 

Cholelithiasis
/�i�Ài�>Ì���Ã��«��v��	��Ü�Ì��}>��ÃÌ��iÃ��Ã�Üi���iÃÌ>L��Ã�i`°�
���>�ÃÞÃÌi�>Ì�V�ÀiÛ�iÜ�>�`��iÌ>�>�>�ÞÃ�Ã��v�xÎ]x{Î�«>Ì�i�ÌÃ�
Ü�Ì���	�]�Ì�i�«ÀiÛ>�i�Vi��v�V���i��Ì��>Ã�Ã�Ü>Ã�Ó°£È¯�
V��«>Ài`�Ü�Ì��ä°Çn¯����Ì�i�}i�iÀ>��«�«Õ�>Ì���°Î£ Further 
subgroup analysis revealed a prevalence of cholelithiasis 
�v�£°n{¯����«>Ì�i�ÌÃ�Ü�Ì��1
]�>�`�Ó°n�¯����«>Ì�i�ÌÃ�Ü�Ì��

�°Î£ This association is particularly pronounced in patients 
Ü�Ì��
��v����Ü��}���i>��ÀiÃiVÌ�����À�Ü�Ì����i>��`�Ãi>Ãi]�
because these conditions disrupt bile reabsorption and 
�i>`�Ì��Ì�i�`iÛi��«�i�Ì��v�V���iÃÌiÀ���ÃÕ«iÀÃ>ÌÕÀ>Ìi`�
bile. Another proposed mechanism to account for the 
«ÀiÃi�Vi��v�V���i��Ì��>Ã�Ã���Û��ÛiÃ�Ì�i�V�����â>Ì�����v�
anaerobic bacteria in the ileum following ileal resection, 
which impairs mucosal absorption. Additionally, patients 
Ü�Ì���	���vÌi��iÝ«iÀ�i�Vi�Ài`ÕVi`�}>��L�>``iÀ���Ì���ÌÞ�

Hepatocellular
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Figure 2. Ƃ««À�>V��Ì��*>Ì�i�ÌÃ�Ü�Ì���i«>Ì�Vi��Õ�>À����ÕÀÞ\�Ƃ`>«Ìi`�vÀ���Óä£Ç�Ƃ�Ƃ�}Õ�`i���iÃ5 
Ƃ£Ƃ/\�Ƃ�«�>�£�>�Ì�ÌÀÞ«Ã��]�Ƃ�/\�Ƃ�>���i�/À>�Ã>���>Ãi]�Ƃ�Ƃ\�Ƃ�Ì���Ì�V���`À�>��>�Ì�L�`Þ]�Ƃ Ƃ\�Ƃ�Ì��ÕV�i>À�>�Ì�L�`Þ]�>�Ì�����\�>�Ì����ÛiÀ���`�iÞ�
��VÀ�Ã��>�]�Ƃ-�Ƃ\�Ƃ�Ì��Ã���Ì���ÕÃV�i�>�Ì�L�`Þ]�Ƃ-/\�ƂÃ«>ÀÌ>Ìi�>����ÌÀ>�ÃviÀ>Ãi]�
�6\�
ÞÌ��i}>��Û�ÀÕÃ]�	6\�«ÃÌi���	>ÀÀ�6�ÀÕÃ]�Ì"�\�Ƃ�V����]�
�Ƃ6\��i«>Ì�Ì�Ã�Ƃ�6�ÀÕÃ]��	VƂL\��i«>Ì�Ì�Ã�	�V�Ài�>�Ì�L�`Þ]��	ÃƂL\��i«>Ì�Ì�Ã�	�ÃÕÀv>Vi�>�Ì�L�`Þ]��	ÃƂ}\��i«>Ì�Ì�Ã�	�ÃÕÀv>Vi�>�Ì�}i�]��
6\��i«>Ì�Ì�Ã�
�
6�ÀÕÃ]��-6\��iÀ«iÃ�-��«�iÝ�6�ÀÕÃ]�1� \�1««iÀ�����Ì��v� �À�>��1-\�1�ÌÀ>Ã�Õ�`°
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during prolonged fasting states, including total parenteral 
nutrition.ÎÓ]ÎÎ Evaluation with abdominal ultrasound is 
�ii`i`����«>Ì�i�ÌÃ�iÝ«iÀ�i�V��}�L���>ÀÞ�ÌÞ«i�«>��]�>�`�v�À�
those with cholestatic liver injury. Among patients with 
�	��Ü���`iÛi��«�V���i��Ì��>Ã�Ã]�>««À�Ý��>Ìi�Þ�Óä¯�>Ài�
symptomatic and require surgical intervention.33 

Medication-related hepatotoxicity
�i`�V>Ì���Ã�ÕÃi`�Ì��ÌÀi>Ì��	��>Ài�«�Ìi�Ì�>��Þ��i«>Ì�Ì�Ý�V�
and can cause reactivation of viral hepatitis. All patients 
Ü�Ì���	��Ã��Õ�`�Õ�`iÀ}��ÃVÀii���}�v�À��i«>Ì�Ì�Ã�	�ÃÕÀv>Vi�
>�Ì�}i���	ÃƂ}®]��i«>Ì�Ì�Ã�	�>�Ì�L�`Þ��	ÃƂL®]�>�`�
�i«>Ì�Ì�Ã�	�V�Ài�>�Ì�}i���	VƂ}®�Liv�Ài����Ì�>Ì��}�ÌÀi>Ì�i�Ì�
Ü�Ì�����Õ��ÃÕ««ÀiÃÃ����Ì�iÀ>«�iÃ�Ì��«ÀiÛi�Ì��i«>Ì�Ì�Ã�	�
Ài>VÌ�Û>Ì�����	6À®°�/��Ãi�Ü�Ì���i}>Ì�Ûi�ÃiÀ���}Þ�ÌiÃÌ�ÀiÃÕ�ÌÃ�
Ã��Õ�`�ÀiVi�Ûi�Û>VV��>Ì����>Ã�ÀiV���i�`i`�LÞ�Ì�i� >Ì���>��
Ƃ`Û�Ã�ÀÞ�
����ÌÌii�������Õ��â>Ì���Ã� Ƃ
�®�>�`�
>�>`�>��
ƂÃÃ�V�>Ì����v�À�Ì�i�-ÌÕ`Þ��v�Ì�i���ÛiÀ�
Ƃ-�®�}Õ�`i���iÃ°Î{ 

/��Ãi�Ü�Ì���	VƂ}�«�Ã�Ì�Ûi�w�`��}Ã]�Ü�Ì���À�Ü�Ì��ÕÌ�Ì�i�
«ÀiÃi�Vi��v��	ÃƂ}]�Ã��Õ�`�Li�ÀiviÀÀi`�Ì���i«>Ì���}Þ�
v�À�iÝ«iÀÌ��«�����°��i«i�`��}����Ì�i�ÃiÀ���}Þ�«>ÌÌiÀ�]�
antiviral therapy might be required.Î{�ÎÈ Screening for 
�i«>Ì�Ì�Ã�
�>�Ì�L�`�iÃ�Ã��Õ�`�>�Ã��Li�À�ÕÌ��i�Þ��LÌ>��i`�
before biologic therapy.37 

�����V>���VVÕÀ�Ü�Ì����`>ÞÃ�Ì�����Ì�Ã�>�`�V>��Li�Ãii�����
�i«>Ì�Vi��Õ�>À]�V���iÃÌ>Ì�V��À���Ýi`�«>ÌÌiÀ�Ã�>�`�À>�}i�
from asymptomatic to fulminant liver failure.Îx�7�i�������
�Ã�ÃÕÃ«iVÌi`]�«�ÞÃ�V�>�Ã�Ã��Õ�`�iÝV�Õ`i��Ì�iÀ�«�Ìi�Ì�>��

>iÌ����}�iÃ�>�`�Ü�Ì�`À>Ü�Ì�i��vvi�`��}�>}i�Ì°��v�Ì�i�>}i�Ì�
�Ã���Ì�>�Üi������Ü���i«>Ì�Ì�Ý�V��i`�V>Ì���]�«�ÞÃ�V�>�Ã�
�>Þ�ÀiviÀ�Ì����ÛiÀ/�Ý]�>�ÜiL�L>Ãi`�V��«i�`�Õ���v�
����°În]Î�����>``�Ì���]�Û>��`>Ìi`�ÃV>�iÃ�ÃÕV��>Ã�Ì�i�,�ÕÃÃi��
1V�>v�
>ÕÃ>��ÌÞ�ƂÃÃiÃÃ�i�Ì��iÌ��`�,1
Ƃ�®�V>��Li�ÕÃi`�
to quantitatively assess causality in suspected cases of 
����°{ä�
������Þ�ÕÃi`��i`�V>Ì���Ã����Ì�i�ÌÀi>Ì�i�Ì��v�
�	��>�`�Ì�i�À�«�Ìi�Ì�>���i«>Ì�Ì�Ý�V�ÌÞ�>Ài�`iÃVÀ�Li`�Li��Ü°

/���«ÕÀ��i�Ì�iÀ>«Þ��Ã�>�Üi������Ü��V>ÕÃi��v�����]�Ü��V��
�Ã�Ài«�ÀÌi`�Ì���VVÕÀ����Î°Ç�Ì��£Î°Î¯��v�«>Ì�i�ÌÃ]�Ü�Ì��
adverse effects ranging from hepatocellular, cholestatic, 
�À���Ýi`��i«>Ì�Ì�Ã�Ì��Û>ÃVÕ�>À�i�`�Ì�i��>���iÃ���Ã�ÃÕV��
as nodular regenerative hyperplasia.{£�{{ Thiopurine 
-��iÌ�Þ�ÌÀ>�ÃviÀ>Ãi�/*�/®�i�âÞ�i�«�>ÞÃ�>����«�ÀÌ>�Ì�À��i�
���Ì�i��iÌ>L���Ã���v�È��iÌ�Þ���iÀV>Ì�«ÕÀ��i�È���*®]�
Ü��V���>Ã�Lii��>ÃÃ�V�>Ìi`�Ü�Ì���i«>Ì�Ì�Ý�V�ÌÞ�Ü�i��
«ÀiÃi�Ì�>Ì���}�iÀ��iÛi�Ã°��Ã�ÕÃÕ>��Þ��VVÕÀ����Ì�i�wÀÃÌ�
3 months of therapy with thiopurines. These ELE are often 
>ÃÞ�«Ì��>Ì�VÆ�Ì�ÕÃ]���ÛiÀ�i�âÞ�iÃ�Ã��Õ�`�Li�Ài}Õ�>À�Þ�
monitored.Îx After the occurrence of ELE, thiopurines can 
be restarted at a lower dose under close monitoring and 
after discussion with carefully selected patients.

/Ài>Ì�i�Ì�Ü�Ì��ÃÕ�v>Ã>�>â��i�>�`��ÌÃ�Ì�iÀ>«iÕÌ�V>��Þ�
>VÌ�Ûi�`iÀ�Û>Ì�Ûi�x�Ƃ����Ã>��VÞ��V�ƂV�`�x�Ƃ-Ƃ®��Ã�>�À>Ài�
V>ÕÃi��v������Ü�Ì��>����V�`i�Vi��v�Î°£�V>ÃiÃ�«iÀ���������
«ÀiÃVÀ�«Ì���Ã�>�`�LiÌÜii��ä¯�>�`�{¯���V�`i�Vi��v�
�����ÀiÃ«iVÌ�Ûi�Þ°Îx]{x]{È������`Õi�Ì��ÃÕ�v>Ã>�>â��i�V>��Li�
�`i�Ì�wi`�>Ã��i«>Ì�Vi��Õ�>À]�V���iÃÌ>Ì�V��À���Ýi`����ÕÀÞ]�>�`�

Figure 3. Ƃ««À�>V��Ì��*>Ì�i�ÌÃ�Ü�Ì��V�À���V�
���iÃÌ>Ì�V���ÛiÀ��âÞ�iÃ\�Ƃ`>«Ìi`�vÀ���Óä£Ç�Ƃ�Ƃ�}Õ�`i���iÃ5
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by fever, rash, lymphadenopathy or hepatomegaly. The 
�iV�>��Ã���Ã����i�Þ�Ài�>Ìi`�Ì��>��Þ«iÀÃi�Ã�Ì�Û�ÌÞ�Ài>VÌ���°�
*>Ì�i�ÌÃ�Ü���iÝ«iÀ�i�Vi�>������Ì��Ì�iÃi��i`�V>Ì���Ã�
should not be rechallenged. 

�iÌ��ÌÀiÝ>Ìi�Ì�iÀ>«Þ��>Ã�Üi������Ü���i«>Ì�Ì�Ý�V�ivviVÌÃ°�
�����>Ã�>�ÀiÃÕ�Ì��v��iÌ��ÌÀiÝ>Ìi�Ì�iÀ>«Þ�V>��Li��`i�Ì�wi`�
>Ã��i«>Ì�Vi��Õ�>À����ÕÀÞ]�Ü��V���Ã����`�>�`�Ãi�v�����Ì��}°�

�À���V�ÕÃi��v��iÌ��ÌÀiÝ>Ìi�V>���i>`�Ì���i«>Ì�V�ÃÌi>Ì�Ã�Ã]�
wLÀ�Ã�Ã]�>�`�V�ÀÀ��Ã�Ã°�Ƃ��iÌ>�>�>�ÞÃ�Ã�Ì�>Ì���V�Õ`i`�
«>Ì�i�ÌÃ�Ü�Ì���	��Ài«�ÀÌi`�>����V�`i�Vi��v��i«>Ì�Ì�Ý�V�ÌÞ�
�v�ä°��«iÀ�£ää�«iÀÃ������Ì�Ã]�Ü�Ì��>�`�ÃV��Ì��Õ>Ì����À>Ìi�
�v�ä°n�«iÀ�£ää�«iÀÃ������Ì�Ã°{Ç Patients treated with 
�iÌ��ÌÀiÝ>Ìi�Ã��Õ�`�Li�ÃVÀii�i`�iÛiÀÞ�Ó�Üii�Ã�v�À�Ì�i�
wÀÃÌ�Ó����Ì�Ã�>�`�iÛiÀÞ�Î����Ì�Ã�Ì�iÀi>vÌiÀ°Îx 

/�i�ÕÃi��v�>�Ì��/ ������L�Ì�ÀÃ]�iÃ«iV�>��Þ���y�Ý��>L]�V>��
cause different types of liver injury which are often mild 
>�`�ÌÀ>�Ã�i�Ì°���y�Ý��>L�>�Ã����`ÕViÃ�>ÕÌ�>�Ì�L�`�iÃ�Ü��V��
V>��Ài�>���>ÃÞ�«Ì��>Ì�V�iÝVi«Ì����À>Ài���ÃÌ>�ViÃ��v�>�
�Õ«ÕÃ����i�ÃÞ�`À��i��À�`ÀÕ}���`ÕVi`�Ƃ��°Îx Adalimumab is 
�iÃÃ�V������Þ�>ÃÃ�V�>Ìi`�Ü�Ì���i«>Ì�Ì�Ý�V�ÌÞ°Îx

	����}�V�>}i�ÌÃ�ÃÕV��>Ã�Ûi`���âÕ�>L]�ÕÃÌi���Õ�>L]�>�`�
tofacitinib, are uncommon causes of clinically apparent liver 
injury. ELEs are typically mild and transient. Persistent ELE 
might require drug discontinuation, though quite rare.Îx]{n]{� 

Conclusion 
�Ã�>Ài��vÌi��Ãii�����«>Ì�i�ÌÃ�Ü�Ì���	��>Ì�>���}�iÀ�
prevalence than in the general population. These liver 
abnormalities may occur at any stage of their disease 
>�`�V>��Li�i�Ì�iÀ�ÌÀ>�Ã�i�Ì��À�«iÀÃ�ÃÌi�Ì�����>ÌÕÀi°�	i��}�
able to identify and diagnose these associations between 
�Ã�>�`��	��i>À�Þ����Ì�i�À�V����V>��V�ÕÀÃi��>Ã���«�ÀÌ>�Ì�
prognostic implications.
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 Contraindications:
•  Patients with known hypersensitivity or any components 

to STELARA®/STELARA® I.V.  
•  Severe infections such as sepsis, tuberculosis and 

opportunistic infections

Relevant warnings and precautions:
•  Potential to increase the risk of infections and reactivate 

latent infections
•  STELARA®/STELARA® I.V. should not be given to patients 

with any clinically important active infection. Patients should 
be evaluated for tuberculosis infection prior to therapy and 
monitored for active tuberculosis during and after treatment 

• Potential to increase the risk of malignancy
•  All patients, in particular those greater than 60 years 

of age, those with a medical history of prolonged 
immunosuppressant therapy or those with a history of PUVA 
treatment, should be closely monitored for skin cancer

•  Hypersensitivity reactions including serious allergic reactions 
(anaphylaxis and angioedema), allergic alveolitis and 
eosinophilic pneumonia

•  May cause allergic reactions in individuals sensitive to latex
•  Concurrent use with live viral or bacterial vaccines 

is not recommended
•  Caution should be exercised when considering concomitant 

use of immunosuppressive agents and STELARA®/STELARA® I.V. 
• May affect allergy immunotherapy
• If reversible posterior leukoencephalopathy syndrome is 

suspected, administer appropriate treatment and discontinue 
STELARA®/STELARA® I.V.

•  Should be given to a pregnant woman only if the benefit 
clearly outweighs the risk

•  Women of childbearing potential should use contraception 
and should receive preconception counselling before 
planning a pregnancy as STELARA®/STELARA® I.V. remains in 
circulation for approximately 15 weeks after treatment 

•  Pediatric studies of STELARA® I.V. have not been conducted. 
No studies have been conducted in pediatric patients with 
psoriatic arthritis, Crohn’s disease or ulcerative colitis.

For more information
Please consult the Product Monograph at 
www.janssen.com/canada/our-medicines for important 
information relating to adverse reactions, drug interactions, 
and dosing that has not been discussed in this piece. The 
Product Monograph is also available by calling 1-800-567-3331. 
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