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Abstract 

Patients receiving immunosuppressive therapy for inflammatory bowel disease may be 

susceptible to non-cirrhotic portal hypertension, now referred to as porto-sinusoidal 

vascular disease. Here we describe a patient treated with long-term azathioprine for Crohn’s 

disease who developed porto-sinusoidal vascular disease with obliterative portal venopathy 

without nodular regenerative hyperplasia on histology. Specific signs of portal hypertension 

were present, including porto-systemic collaterals on imaging. Histopathologic findings of 

porto-sinusoidal vascular disease support the hypothesis of endothelial cell injury induced by 

6-thioguanine secondary to azathioprine use.   
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1. Introduction 

Porto-sinusoidal vascular disease (PSVD), formerly known as idiopathic non-cirrhotic portal 

hypertension, is caused by a heterogeneous group of intrahepatic and extrahepatic etiologies [1]. 

PSVD is characterized by portal hypertension, the absence of cirrhosis as documented 

histologically in an appropriate liver specimen, the absence of obstruction of the extrahepatic 

portal vein or hepatic venous outflow tract, and the absence of sarcoidosis, schistosomiasis, 

congenital hepatic fibrosis, or other causes of cirrhosis [2]. Like cirrhosis, PSVD typically presents 

with signs of portal hypertension, especially variceal bleeding and splenomegaly [3], and is 

associated with poor survival [4].  

In rare cases, immunosuppressive drugs, particularly azathioprine [5-6], 6-mercaptopurine [7-8], 

and 6-thioguanine (6-TG) [9], have been implicated in nodular regenerative hyperplasia (NRH), a 

form of PSVD [10]. The largest case series to date documented 37 cases of NRH in patients with 

inflammatory bowel disease treated with a median azathioprine dose of 2 mg/kg/day; five-year 

cumulative risk was 0.5% (95% confidence interval 0.11-0.89) [5]. One case study of azathioprine 

used in a patient with ulcerative colitis documented the occurrence of NRH, veno-occlusive 

disease, and hepatocellular carcinoma [11].  

While the pathogenesis of azathioprine-induced PSVD remains uncertain, there is evidence 

from murine models to suggest that glutathione depletion is toxic to sinusoidal endothelial cells, 

leading to veno-occlusive disease on histology [12]. Accordingly, it has been shown that renal 

transplant recipients on azathioprine may undergo non-thrombotic obliteration of central or 

sublobular hepatic veins, resulting in severe portal hypertension [13]. Venous obliteration is 

thought to be a consequence of damage to endothelial cells lining the sinusoids and terminal 

hepatic venules, a process that almost exclusively affects male patients [14]. Here, we augment 

this literature by describing a case of PSVD with obliteration of small portal vein branches on 

histology but with patent vessels on imaging, in a Crohn’s disease patient treated with 

azathioprine for 20 years.  

2. Case Report 

Our patient, a 44 year-old man with a history of insulin-dependent diabetes mellitus was 

diagnosed at age 19 with Crohn’s Disease confined to the terminal ileum, managed with 

azathioprine at an average maintenance dose of 1 mg/kg/day. Intermittent Crohn’s flares were 

treated with prednisone. Small bowel resection (8 cm of terminal ileum) was performed at age 35.  

Esophagogastroduodenoscopy at age 40 showed four columns of grade II esophageal varices. 

Ultrasonography revealed increased liver echogenicity and marked heterogeneity, as well as portal 

vein dilatation and splenomegaly (Figure 1). The patient was put on beta-blocker therapy. 

Azathioprine was discontinued after about 20 years of treatment and adalimumab was started. At 

age 41, the patient developed coccidioidomycosis; adalimumab was discontinued and 

vedolizumab was started.  

Magnetic resonance cholangiography with intravenous contrast at age 44 was remarkable for 

splenomegaly, splenic varices, and splenorenal shunt. The liver appeared non-dysmorphic and 

noncirrhotic, portal veins were patent, and there was no evidence of primary sclerosing cholangitis 

(PSC). Laboratory studies were significant for thrombocytopenia (Plt 79 x 103/uL), leukopenia 
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(WBC 2.2 x 103/uL), and microcytic anemia (Hgb 10.8 g/dL, HCT 34.2%, MCV 66.8 FL, RDW 18.7%). 

The patient did not carry known gene mutations conferring thiopurine methyltransferase 

deficiency [15]. There were no presenting symptoms or laboratory abnormalities to suggest 

ascites or cholestasis. (Cr 0.76 mg/dL, Alk Phos 116 U/L, AST 29 U/L, ALT 27 U/L, and Bili Total 1.3 

mg/dL.)  

Ultrasound-guided liver biopsy specimen was analyzed with hematoxylin, eosin, trichrome and 

reticulin stains. The specimen consisted of 3 cores measuring 1.4-1.6 cm in length and 0.1 cm in 

diameter and contained 10 complete portal tracts. Histology showed no cirrhosis. All small portal 

tracts were fibrotic and devoid of portal venules, indicative of obliterative portal venopathy. 

“Herniated” portal venules (outlet venule dilatation) were present (Figure 2). Periportal 

hepatocytes contained few glycogenated nuclei. There were no signs of alcoholic or nonalcoholic 

fatty liver disease. Hyperplasia of hepatocytes, which may develop in response to obliterative 

portal venopathy and would suggest NRH, was not present as confirmed by the reticulin stain [10].  

There was no evidence of bridging or sinusoidal fibrosis on trichrome stain.  

The patient was managed on beta-blocker therapy for esophageal varices and lactulose with 

rifaximin for signs of hepatic encephalopathy. Given the findings of intrahepatic damage and 

Model for End-Stage Liver Disease [16] score of 12, liver transplantation was considered. Crohn’s 

disease was well-managed with vedolizumab.  

Figure 1 Liver ultrasonography demonstrated increased echogenicity and 

heterogeneity. The portal vein was dilated and demonstrated hepatofugal flow, 

representing portal hypertension.  
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Figure 2 Absence of portal veins from portal tracts with dilatations of the outlet 

venules (“herniated” portal veins, arrows), consistent with obliterative portal 

venopathy (a. H&E stain x200; b. Trichrome stain x100). 

3. Discussion 

Long-term use of azathioprine as a steroid-sparing agent in our patient with Crohn’s disease 

likely contributed to PSVD presenting with esophageal varices, splenomegaly, and 

thrombocytopenia. There was no evidence for clinical, radiological, or histological cirrhosis, fatty 

liver disease, PSC, or small duct PSC. Portal fibrosis and obliterative venopathy on histology in the 

absence of vascular occlusion on imaging suggest that portal hypertension in our patient was 

heralded by intrahepatic changes. Damage to endothelium by long-term use of 6-TG represents 

one possible mechanism after exclusion of classically associated conditions such as altered 

immunity and thrombophilia.  

Our case applies the model of azathioprine-induced vascular injury to portal vein branches. 

Histology demonstrated the absence of NRH. However, obliterative portal venopathy 

accompanying NRH has been described and can be easily missed on needle biopsy [17].  

Obliterative vasculopathy of the small portal vein branches may be a key feature of PSVD 

histopathology. In one series of PSVD, venous branches were completely obliterated by fibrosis 

and hepatic architecture was remodeled with areas of nodular hyperplasia alternating with 

atrophic areas [18]. Another series noted phlebosclerosis and portal tract remnants as hallmark 

features [19]. Azathioprine exposure may lead to zone 3 circulatory disturbances causing 

sinusoidal obstruction; we show here that obliterative portal venopathy may be part of 

azathioprine toxicity as well.  

PSVD following long-term azathioprine may be a rare occurrence. Suárez-Ferrer, et al. report 

four cases of idiopathic portal hypertension among 927 inflammatory bowel disease patients 

treated with thiopurine drugs. They noted that thrombocytopenia may be the earliest pre-clinical 

predictor of disease [20].  

Despite supporting clinical evidence, our mechanistic conclusions have several limitations. 

Whether occlusive venopathy is attributable to 6-TG toxicity alone remains unclear. There is 

evidence from myasthenia gravis (MG) case reports that MG patients on azathioprine [21] and MG 

patients not on azathioprine are both prone to PSVD, with the implication that immunologic 
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mechanisms intrinsic to MG may have contributed to the pathogenesis in the latter case [16]. 

Likewise, inherent immune dysfunction in our patient with Crohn’s disease [22] may have played a 

role in the absence of immunosuppressive therapy [1]. Additionally, portal hypertension in our 

patient is unlikely to be attributable to PSC; a small percentage (3.3%) of patients in one PSC 

transplant study had portal hypertension without cirrhosis due to NRH or obliterative venopathy 

[23].  

4. Conclusions 

Porto-sinusoidal vascular disease, confirmed on histology, should be considered as a rare 

complication of long-term azathioprine therapy. Further inquiry should continue to address the 

safety of immunosuppressive drugs in patients with Crohn’s disease, as well as evaluate the 

potential for PSVD reversal [24-25] upon immunotherapy discontinuation.  
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