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Abstract 

Hepatocellular carcinoma rarely occurs in patients without underlying cirrhosis or liver dis-

ease. While inflammatory bowel disease has been linked to certain forms of liver disease, 

hepatocellular carcinoma is exceedingly rare in these patients. We report the twelfth case of 

hepatocellular carcinoma in a patient with Crohn’s disease. The patient is a 61-year-old with 

longstanding Crohn’s disease who was treated with azathioprine and was found to have ele-

vated liver enzymes and a new 3-cm liver mass on ultrasound. A complete workup for under-

lying liver disease was unremarkable and liver biopsy revealed hepatocellular carcinoma. The 

patient underwent a hepatic resection, and there is no evidence of recurrence at the 11-

month follow-up. The resection specimen showed no evidence of cancer despite the initial 

biopsy revealing hepatocellular carcinoma. This case represents the third biopsy-proven 

complete spontaneous regression of hepatocellular carcinoma. Although large studies have 

failed to show a definite link between azathioprine and hepatocellular carcinoma, the rela-

tionship remains concerning given the multiple case reports suggesting a possible associa-

tion. Clinicians should exercise a high degree of suspicion in patients with Crohn’s disease 

who present with elevated liver enzymes, especially those on azathioprine therapy. 
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Introduction 

Hepatocellular carcinoma (HCC) is the most common form of primary liver cancer. It is 
associated with a high mortality rate and its incidence continues to rise [1]. HCC primarily 
affects patients with underlying liver cirrhosis and those with chronic hepatitis B. An excep-
tion to this is fibrolamellar carcinoma, a variation of HCC that affects young individuals 
without cirrhosis or viral hepatitis [2]. HCC may be suspected in the context of elevated liver 
enzymes or decompensated cirrhosis. HCC may also be detected on routine surveillance of 
cirrhotic patients or patients with hepatitis B using alpha-fetoprotein and abdominal imag-
ing. Imaging modalities such as CT and MRI can diagnose HCC with high accuracy; however, 
a biopsy of the lesion in the liver provides definitive diagnosis. 

Inflammatory bowel disease, though associated with certain hepatobiliary conditions 
including steatosis, drug-induced hepatitis, cholelithiasis, primary sclerosing cholangitis and 
portal vein thrombosis [3], as well as with certain malignancies such as lymphoma and colon 
cancer, has never been directly associated with HCC. Over the past few years, however, a 
number of cases have emerged in the literature reporting HCC in patients with Crohn’s dis-
ease (CD) in the absence of cirrhosis [4, 5], particularly in those treated with azathioprine 
[5]. Though azathioprine, which is commonly used in the treatment of CD, has never been 
conclusively linked to HCC, adverse events attributed to this immunosuppressant agent in-
clude hepatotoxicity and increased incidence of lymphoma.  

This is the twelfth case of HCC in a patient with CD, and the tenth case amongst CD pa-
tients on azathioprine. In this report, we review the literature on HCC in CD and discuss the 
possible role of azathioprine in the development of HCC in these patients. We also address 
the phenomenon of spontaneous regression of HCC, which has been defined as the partial or 
total disappearance of a tumor which cannot be explained by the initiation of treatment [6].  

Case Presentation 

A 61-year-old Caucasian woman with a 30-year history of CD was found to have a new 
liver lesion on ultrasound. Her past medical history includes type 2 diabetes treated with 
oral hypoglycemics (metformin 500 mg b.i.d., sitagliptin 50 mg b.i.d.), dyslipidemia, and 
nephrolithiasis. Her family history is remarkable for hemochromatosis in her father. She had 
previously been a light smoker of less than 10 cigarettes per day but quit 10 years ago. She 
has no history of alcohol or illicit drug use. 

At initial diagnosis of CD, she had been well controlled on mesalamine 2 g b.i.d. Subse-
quently, between 1985 and 1987 she developed multiple exacerbations including fistulas 
and abscesses whereby she ultimately required six bowel resections over the next 12 years. 
During that time she was treated intermittently with corticosteroids, ciprofloxacin 500 mg 
b.i.d., and metronidazole 500 mg b.i.d. 

In April 2001, she developed a recto-vaginal fistula. After failing to respond to antibiot-
ics and probiotics (VSL#3, 4 packets daily initially, then 2 packets daily), she was started on 
infliximab 5 mg/kg infusions. She was well until March 2003, when she developed severe 
joint pains and recurrence of her fistula. This new fistula responded well to ciprofloxacin and 
metronidazole, and in October of 2003, azathioprine 2.5 mg/kg/day was added to her regi-
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men. In 2005, due to a perceived drug reaction, infliximab was stopped. For the past 10 
years, she has remained clinically stable on azathioprine alone.  

In January 2013, routine blood work revealed a mild asymptomatic rise in her liver en-
zymes (table 1). Subsequent investigations yielded negative hepatitis A, B and C serologies. 
Ceruloplasmin, immunoglobulins, lipid profile, and anti-transglutaminase antibody were 
normal. Serum ferritin ranged between 524 and 710 μg/l (normal 15–300), while iron satu-
ration was normal, ranging from 0.30 to 0.49 during the same period. Her complete blood 
count and CRP were unremarkable, while the serum alpha-fetoprotein was mildly elevated 
at 6.6 μg/l (normal 0.0–6.0) as was CA 19–9 at 130 kU/l (normal 0–40). In January 2013, 
azathioprine metabolite monitoring revealed elevated 6-MMP and sub-therapeutic 6-TG 
levels, while 6-MP levels were undetectable (table 1). In April 2014, when she presented 
with the liver mass, 6-MMP levels remained high at 12,111, while 6-TG and 6MP were 151 
and 35, respectively. The azathioprine dosing was never changed despite increased 6-MMP 
because 6-TG therapeutic levels were low.  

In October 2013, an abdominal ultrasound was performed and revealed no evidence of 
cirrhosis, focal lesions or fatty infiltrations. Another abdominal ultrasound was repeated in 
April 2014 due to persistently elevated liver enzymes. At this time, a 2.4 × 2.6 × 1.8 cm hy-
poechoic area was identified in segment 6/7 of the liver, demonstrating internal septations 
but no internal vascularity. The lesion was better characterized on an abdominal CT scan 
with a diameter of 2.9 cm in segment 6/7 of the liver (fig. 1). This lesion was not present on a 
previous CT from 2007. 

An abdominal MRI confirmed a 3-cm lesion in segment 7, hypointense on T1 and T2 
non-fat sat and fat sat acquisitions. The lesion showed arterial enhancement and an enhanc-
ing capsule on delayed acquisition. A liver biopsy was performed which showed a well-
differentiated HCC. Histology revealed immunostaining positive for HepPar and CD10 with 
an absence of staining for CK7 and CK20 (fig. 2). Two expert gastrointestinal pathologists 
confirmed the diagnosis of HCC on this biopsy. Biopsies from the non-neoplastic liver 
showed approximately 30% macrovesicular steatosis without any steatohepatitis or fibrosis, 
and minimal iron overload (grade 0–1/4; fig. 3).  

In January 2015, the patient underwent a hepatic resection of the tumor with an un-
complicated postoperative course. Interestingly, the surgical pathology did not reveal any 
malignant cells. The pathologist speculated that the tumor may have infarcted after biopsy. 
Notably, azathioprine treatment had been stopped 1 week prior to surgery. Postoperatively, 
the patient has done well and has no evidence of recurrence at 11 months of follow-up. An 
abdominal CT scan 5 months after resection shows removal of the liver mass without any 
evidence of recurrence. 

Discussion 

This report represents only the twelfth case of HCC in a patient with CD [4, 5]. Azathio-
prine therapy has been reported in 9 of the previous 11 cases and has been proposed as a 
potential trigger in the occurrence of HCC [5]. It is important to note that azathioprine has 
never been directly linked to the development of HCC in several large-scale studies [7, 8]. 
Certainly, one interesting hypothesis to explain a potential association is that azathioprine 
impairs the immune system’s ability to correct dysplasia that can occur in the inflammatory 
environment created by CD. The known hepatotoxicity of azathioprine as well as its associa-
tion with malignancies such as lymphoma [9] lends support to this theory. In our case, the 
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regression of the HCC between the initial biopsy and surgical resection potentially supports 
this hypothesis as azathioprine was stopped prior to surgery, thereby promoting immune 
function which may have contributed to the regression of the cancer. Our case is also the 
first to report azathioprine metabolite levels, which were extremely elevated. It is unclear 
whether the toxic levels of 6-MMP may have increased the patient’s risk of developing HCC. 
This metabolite in concentrations >5,700 pmol/8 × 108 RBC has been associated with hepa-
totoxicity [10], although it has not been reported to cause HCC. 

There were no findings of steatohepatitis or cirrhosis to explain the occurrence of HCC, 
though the patient did have evidence of some macrovesicular steatosis on biopsy. While 
hemochromatosis is a well-recognized risk factor for HCC, this occurs almost exclusively in 
the setting of cirrhosis [11]. Some authors have proposed that iron toxicity, even in the ab-
sence of cirrhosis, may play a role in the pathogenesis of HCC [11]. Nevertheless, given the 
minimal amount of iron overload seen on our patient’s biopsy, this is unlikely to have played 
a role in the development of HCC. 

Although the biopsy of the liver mass showed HCC, the surgical specimen did not reveal 
any neoplasia. This is only the third reported case of biopsy-proven HCC with complete his-
tologic spontaneous regression [12, 13], though cases of partial or complete regression 
based on diagnostic imaging have also been reported. Spontaneous regression of cancer is a 
rare phenomenon that has been a source of discussion for over 50 years [6]. According to a 
recent systematic review, the rate of partial spontaneous regression of HCC (defined as radi-
ologic decrease of > 50% in diameter) was 0.406%, and a spontaneous decrease in diameter 
> 25% occurred at a rate of 2.320% [14]. The precise mechanism of regression remains un-
clear. Tumor hypoxia by interruption of blood supply to the tumor and systemic inflammato-
ry response via cytokine activation are two commonly proposed mechanisms to explain this 
phenomenon. Other theories include withdrawal of etiologic agents such as alcohol, as well 
as possible immunologic pathways [15]. In our case, the withdrawal of azathioprine may 
have played a role both by elimination of a causal agent and also possibly by promoting a 
heightened immune response. Other possibilities include the liver biopsy itself since it is 
well established that operative trauma, including biopsy, has been linked to spontaneous 
regression [6].  

Conclusion 

If discovered early, HCC in the setting of CD may be curable. The pathogenesis of HCC in 
such patients remains largely unknown, as does the role of azathioprine despite being linked 
in various case reports. Future research may uncover further risk factors in the development 
of HCC in patients with CD. Another important question is whether or not immediate azathi-
oprine cessation is beneficial in the treatment of HCC in such patients, and whether closer 
monitoring of drug levels can prevent potential complications including malignancy or infec-
tion. While blood work including liver enzymes is routine in the management of patients 
with CD, regular imaging is not part of standard practice. As such, early imaging should be 
strongly considered in patients with CD who present with abnormal liver enzymes or symp-
toms consistent with liver disease. Heightened awareness may be indicated in patients 
treated with azathioprine or other immunosuppressants, especially in patients with elevated 
drug levels. 
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Fig. 1. A liver mass measuring 2.9 cm in segment 6/7 of the liver is shown on abdominal CT scan. The le-

sion was characterized as hypodense with peripheral rim enhancement and internal septation. 

 

 

 

Fig. 2. Biopsy of the liver lesion showed well-differentiated HCC. Magnification ×200. 
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Fig. 3. Non-neoplastic liver biopsy showed 30% macrovesicular steatosis and minimal iron overload (grade 

0–1/4), but no steatohepatitis and no fibrosis. Magnification ×200. 

 

 

 

 
Table 1. Laboratory values from January 2013 

   
   
Laboratory parameter Initial value Reference range 

   
   
Hemoglobin, g/l 141 <0.120–152 

Creatinine, μmol/l 68 <00.45–95 

Alanine aminotransferase, IU/l 56 <000.5–40 

Aspartate aminotransferase, IU/l 71 <00.15–55 

Alkaline phosphatase, IU/l 39 <00.35–145 

Total bilirubin, μmol/l 15 <000.3–17 

International normalized ratio 1.0 <000.9–1.2 

Ferritin, μg/l 605 <00.15–300 

Iron saturation 0.36 <00.15–0.50 

Alpha fetoprotein, μg/l 6.6 <000.0–6.0 

CA 19-9, kU/l 120 <000.0–40 

6-TGN, pmol/8 × 108 RBCs 124 <0.235–450 

6-MP, pmol/8 × 108 RBCs Non-detectable <0..NA 

6-MMP, pmol/8 × 108 RBCs 19,431 <5,700 
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