
ABSTRACT

Introduction: regenerative nodular hyperplasia (RNH) is a
rare liver disease with an etiology that is not well understood.
Among the etiological factors are purine-analogue drugs such as
azathioprine.

Case report: we present a case of a 47-year-old patient diag-
nosed with Crohn’s disease in treatment with azathioprine due to
corticosteroid dependency who developed RNH with clinical and
laboratory signs of portal hypertension one year after starting treat-
ment. After discontinuation of azathioprine, the patient started
treatment and, given the poor disease progression, started treatment
with adalimumab. This was continued with an excellent response
and without deleterious effects on the liver. 

Discussion: the relevance of this case is twofold: First, this is a
rare and early side effect of azathioprine treatment and this is an
irreversible disease with potentially serious complications. Second,
because treatment was carried out with biological drugs (adalimumab)
despite the patient having advance liver disease with portal hyper-
tension without any evidence of it worsening, nor signs of deleterious
effects or complications, given that there is scarce or no experience
with adalimumab treatment in this type of situation.

Key words: Nodular regenerative hyperplasia. Adalimumab. Aza-
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CASE REPORT

We present a case of a 47-year-old male, smoker of 10
cigarettes per day, diagnosed with ileocolic Crohn’s disease
at 20 years of age. The patient has undergone surgery on 5
occasions due to complications of his disease, undergoing
broad surgical resections (> 100 cm of the terminal ileum
in total, ascending colon and sigmoid colon) with a perma-
nent colostomy due to severe stenosing involvement of the
distal rectum. Because the patient was corticosteroid depen-
dent, treatment was initiated with azathioprine 100 mg/24
hours, adjusted according to thiopurine S-methyltransferase
enzyme activity. Initially there were good results. 

At one year from the start of azathioprine treatment, the
patient was admitted due to exacerbation of the disease.
Laboratory studies revealed slight thrombocytopenia
(120,000 platelets) , cholestasis, and cytolysis pattern (total
bilirubin 2 mg/dl, SGOT 55 IU/l, SGPT 69 IU/l, AP 207
IU/l, GGT 143 IU/l). Abdominal ultrasound and CT scan
revealed signs of chronic liver disease with moderate
hepatosplenomegaly, increase in the caliber of the portal
vein and slight ascites as signs of portal hypertension. Oral
endoscopy was performed in order to complete the study,
which revealed small esophageal varices.

Afterwards, the azathioprine was discontinued and a
liver biopsy was performed via the transjugular approach.
This revealed changes consistent with RNH (CD10: + in
biliary canaliculi, CD34: + in sinus endothelial cells, Ki-
76: low proliferative index, < 1-2 %, immunohistochemical
findings of RNH), revealing a liver structure with a nodular
configuration with marked regenerative signs and absence
of overlying fibrosis. The manometry study performed via
the jugular vein revealed a normal hepatic venous pressure
gradient (HVPG). 

Six months later, scheduled surgery was carried out due
to a retroperitoneal abscess of the small intestine with poor
disease progress. The ileum was resected (45 cm) and a
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new intraoperative biopsy revealed a pathology result that
coincided with the previous biopsy. Given the short intestine
and persistence of the inflammatory activity, treatment was
initiated with adalimumab without any complications and
with an excellent response after 1 year of follow-up.

DISCUSSION

Regenerative nodular hyperplasia is a rare liver disease
that is defined by diffuse transformation of the liver
parenchyma in small nodules (1-3 mm in diameter), form-
ing areas of tissue hyperplasia alternating with areas of atro-
phy without septal fibrosis (1-6).

Its etiology and natural history is poorly understood.
Cases have been reported secondary to rheumatological
diseases (rheumatoid arthritis, Felty’s syndrome, SLE,
antiphospholipid syndrome, etc.), hematological diseases
(idiopathic thrombocytopenic purpura, polycythemia vera,
lymphomas, chronic leukemia, hyperhomocysteinemia,
etc.), congenital diseases (portal vein agenesis, cardiac
anomalies), drugs (azathioprine, 6-thioguanine, busulfan,
cyclophosphamide, bleomycin, etc.) and associated with
other diseases (celiac disease, tuberculosis, primary biliary
cirrhosis, toxic oil syndrome, etc.) (7-15).

Regarding its pathophysiology, it has been suggested
that nodular transformation of the liver parenchyma may
be secondary to changes in venous blood flow. Morpho-
logically, abnormalities have been seen in the portal vein
or in the central vein and many drugs that are associated
with RNH also cause other types of vascular lesions. There-
fore, reduction in the vascularization of certain areas of the
liver parenchyma results in areas on tissue atrophy. To com-
pensate, nodular areas are produced as a hypertrophic
response to slightly increased venous flow (1-6).

RNH is often asymptomatic for years. When it is symp-
tomatic, it causes the clinical signs of portal hypertension
(ascites, bleeding due to rupture of esophageal varices,
hypersplenism/splenomegaly) (1-6). The manometry study
performed in our patient via the jugular vein revealed a nor-
mal HVPG. 

The gold standard of diagnosis is a liver biopsy that
shows areas of parenchymal hyperplasia with the formation
of small nodules (1-3 mm in diameter) without fibrosis
alternating with areas of tissue atrophy. Laboratory studies
are initially normal. When the disease progresses, there
may be a pattern of cytolysis and mild cholestasis (elevation
of alkaline phosphatase in 25 % of cases) (1-6).

In our clinical case, the patient was asymptomatic from a
liver standpoint, with laboratory tests revealing a mild alter-
ation in liver biochemistry (mild cytolysis and cholestasis)
and a moderate thrombocytopenia. Imaging studies (abdom-
inal ultrasound and CT) revealed hepatosplenomegaly and
signs of chronic liver disease with ascites, so a liver biopsy
was performed and was ultimately diagnostic. 

The risk of RNH is patients treated with azathioprine is
0.50 % at 5 years from the start of treatment and 1.25 % at

10 years, though its incidence may be underestimated given
its initially asymptomatic course and the absence of a spe-
cific diagnostic laboratory or imaging test (1,2). 

The duration from the start of azathioprine treatment and
the diagnosis of RNH varies between studies, being around
50 months (some cases are described from 6 months of start-
ing treatment). In our patient, 12 months passed form the
introduction of the treatment and the diagnosis of RNH (1,2).
Our patient had all of the risk factors that are currently asso-
ciated with RNH in patients with Crohn’s disease on aza-
thioprine treatment; male gender, stenosing behaviour, bowel
resection more than 50 cm, and with less power of associa-
tion, ileal location and tobacco use (1-4). Other studies
describe an increase in the incidence of RNH in patients with
ulcerative colitis versus patients with Crohn’s disease (15).

RNH is an irreversible disease and its progression is still
not well understood, though its prognosis and subsequent
progression is more favorable with resolution of the under-
lying cause. Its natural evolution is marked by the devel-
opment of portal hypertension and its complications. Con-
trol of pH is the basis of therapeutic management in these
patients. On successive revisions, in addition to endoscopic
monitoring to evaluate signs of portal hypertension (pri-
marily esophageal varices), screening is recommended for
liver carcinoma using abdominal ultrasound and alpha-feto-
protein, as there is an increase in liver carcinogenesis over
the course of RNH (1-6).

There is little experience with biological treatment in
patients with RNH. Given the patient’s situation of inflam-
matory activity following the diagnosis of RNH, and despite
having signs of portal hypertension (esophageal varices,
ascites, hypersplenism/splenomegaly), treatment was started
with adalimumab in order to induce remission of the
Crohn’s disease and to maintain remission. The patient had
an excellent response and did not have any complications.
There were no changes in liver function tests or radiological
studies (ultrasound and CT), nor were there any changes
on endoscopy after one year of follow-up.
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