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Two Cases of Primary Sclerosing Cholangitis Overlapping
with Autoimmune Hepatitis in Adults
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Abstract

Overlap syndrome between primary sclerosing cholangitis (PSC) and autoimmune hepatitis (AIH) is ex-
tremely rare in Japan. We herein report two adult patients with PSC-AIH overlap syndrome. They were diag-
nosed with PSC-AIH overlap syndrome based on the findings of endoscopic retrograde cholangiography and
liver biopsy, and using the International Autoimmune Hepatitis Group scoring system. In both cases, PSC
preceded AIH, and combination therapy with steroid and ursodeoxycholic acid was effective. Because there
are few reported cases in Japan, it is important to study more cases to shed light on the clinical and patho-

logical features of PSC-AIH overlap syndrome.
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Introduction

Case Reports

Primary sclerosing cholangitis (PSC), a progressive cho-
lestatic liver disease characterized by diffuse chronic inflam-
mation and fibrosis of the biliary tree, affects primarily
young to middle-aged men (1). In contrast, autoimmune
hepatitis (AIH) is a chronic hepatitis characterized by auto-
immunologic features with a female preponderance (2).
These two diseases have well-defined clinical, morphologi-
cal, and serological profiles. A variant form, so-called over-
lap syndrome, in which patients present with features of
both PSC and AIH, was first described about 20 years
ago (3, 4). However, reports of PSC-AIH overlap syndrome
in adults are very rare in Japan (5, 6). We herein describe
two cases of adult patients with PSC complicated with AITH.

Patient 1

A 19-year-old man was found to have a biochemical liver
function abnormality in a checkup in April 2011. He had no
history of alcohol abuse, drug addiction, blood transfusion,
or toxic medication, and his family history was not contribu-
tory. Serological testing excluded viral hepatitis and autoim-
mune or metabolic liver diseases, but endoscopic retrograde
cholangiography (ERC) showed diffuse stricturing and dila-
tation of the intrahepatic bile duct (Fig. 1). Therefore, he
was referred to our hospital for further investigation and
management in September 2011. His serum immunoglobulin
G4 (IgG4) level was within the normal range. Liver biopsy
specimens revealed marked inflammation and slight fibrosis
in the portal tract, as well as piecemeal necrosis; damage to
the biliary epithelial cells and IgG4-positive cells were ab-
sent (Fig. 2). We excluded secondary sclerosing cholangitis.
Therefore, we diagnosed him with PSC and prescribed ur-
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Figure 1. ERC showed diffuse stricture and dilatation of the
intrahepatic bile duct.

sodeoxycholic acid (UDCA) (600 mg/day).

Three months later, however, he was admitted to our hos-
pital due to exacerbation of liver function tests reflecting
generalized damage to hepatocytes as follows: aspartate
aminotransferase (AST), 700 IU/L; alanine aminotransferase
(ALT), 1,308 IU/L; alkaline phosphatase (ALP), 358 IU/L
(reference range: 115-359); total bilirubin (T.Bil), 3.7 mg/
dL; antinuclear antibody (ANA) titers, 1:40; and serum IgG,
2,144 mg/dL. There were no findings indicative of drug-
induced liver injury, and markers of hepatitis viruses were
negative.

We performed re-biopsy, and the biopsy specimens
showed massive infiltration of lymphocytes and plasma
cells, and fibrotic expansion in the portal tract compared
with the first liver biopsy specimens. In addition, prominent
interface hepatitis and intralobular focal necrosis were noted
(Fig. 3). He was assessed to have probable AIH using the
International Autoimmune Hepatitis Group (IAIHG) scoring
system (7). His liver pathologic condition was considered to
be PSC-AIH overlap syndrome (Table 1). Therefore, predni-
sone was started using an initial dose of 50 mg/day with
UDCA (600 mg/day). The treatment reduced the serum
aminotransferase and IgG levels immediately. Thus, predni-
sone was gradually tapered by 5 mg every 2 weeks depend-
ing on the serum aminotransferase levels. Six weeks after
starting treatment, he was discharged with amelioration of
biochemical parameters, and he has been followed up with 5
mg of prednisone with normal liver biochemistry by his
general practitioner (Fig. 4).

Patient 2

A 61-year-old man was referred and admitted to our hos-
pital for evaluation of an abnormal biliary tree with choles-
tatic liver function test in March 2015. The patient’s history
included an appendectomy in his youth and a left nephrec-
tomy for left renal cell carcinoma with stent placement and
vena cava filter insertion for deep vein thrombosis that de-

veloped during the nephrectomy at 48 years of age. The se-
rology for viral hepatitis and AIH was negative. The serum
IgG level was 1,333 mg/dL, and the IgG4 level was 133
mg/dL (reference range: 4-108 mg/dL). Contrast-enhanced
computed tomography (CECT) revealed dilatation of the in-
trahepatic bile duct and bile duct stricture from the hilar he-
patic lesion to the extrahepatic bile duct with wall thicken-
ing (Fig. 5). CECT showed no recurrence or metastasis of
the renal cell carcinoma. ERC showed diffuse multiple stric-
turing of the hilar and intra- and extrahepatic bile ducts ac-
companied by dilatation of the distal bile ducts (Fig. 6). In-
traductal ultrasound (IDUS) revealed circular-asymmetric
wall thickness, heterogeneous internal echo, and an unclear
outer margin (Fig. 7). Brushing cytology of the bile duct
was negative. A liver biopsy specimen showed mild inter-
face hepatitis with portal inflammation and interlobular focal
necrosis. Biliary fibrosis, neoplastic lesion, and IgG4-
positive cells were not observed (Fig. 8). We excluded sec-
ondary sclerosing cholangitis. Based on our investigations,
we diagnosed him to have PSC and started UDCA (600 mg/
day).

Two months after discharge, however, his liver function
test findings were exacerbated again as follows: AST, 771
IU/L; ALT, 810 IU/L; ALP, 659 IU/L; T. Bil, 4.1 mg/dL;
ANA titers, <1:40; and serum IgG, 1,344 mg/dL. There was
no episode that would suggest drug-induced liver injury, and
markers of hepatitis viruses were negative. We performed re-
biopsy of the liver, and liver specimens showed prominent
necroinflammatory features with severe interface hepatitis
and multiple interlobular focal necroses, as well as peripor-
tal fibrosis. A characteristic periductal ‘onion-skin’ fibrosis
was not observed (Fig. 9). He was assessed as having prob-
able AIH using the IAIHG scoring system (7). Under the di-
agnosis of PSC-AIH overlap syndrome (Table 2), he was
treated with pulsed methylprednisolone (500 mg/day for 3
days) followed by 60 mg/day of oral prednisone added to
UDCA. The prednisone was tapered to 20 mg daily 6 weeks
later, and he was discharged. Magnetic resonance cholan-
giopancreatography (MRCP) showed no marked changes in
the biliary lesions in 6 weeks (Fig. 10). Colonoscopy with
multiple biopsies revealed no inflammatory bowel disease.
The prednisone was tapered to 15 mg 8 months later at the
outpatient clinic with very slight elevation in his liver bio-
chemistry findings (Fig. 11).

Discussion

Rabinovitz et al. first reported overlap syndrome between
PSC and AIH in 1992 (3). It has been reported that PSC-
AIH overlap syndrome occurs in less than 6% of patients
with PSC (8-12). This syndrome is extremely rare in Ja-
pan (3, 4), possibly because the prevalence of PSC is lower
in Japan than in Europe or North America (13). However,
the true prevalence of PSC-AIH overlap syndrome is un-
known, as the diagnostic criteria for PSC-AIH overlap syn-
drome remain controversial (14). PSC-AIH overlap syn-
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Figure 2. The histological findings in a liver biopsy specimen taken in October 2011. (A) Hema-
toxylin and Eosin staining showed interface hepatitis with marked portal lymphocytic infiltration

(original magnification x400). (B) Masson trichrome staining showed slight portal fibrosis (original

magnification x100). There were no findings of periductal fibrosis and cholangiopathy.

Figure 3. The histological findings in a liver biopsy specimen taken in February 2012. (A) Hema-

toxylin and Eosin staining showed massive infiltration of lymphocytes and plasma cells (original mag-
nification x400). (B) Masson trichrome staining showed fibrotic expansion in the portal tract (original
magnification x100). These histopathological findings were much worse than the previous histopatho-

logical findings.

Table 1. Laboratory Findings of Patient 1.

At diagnosis At diagnosis

of PSC of AIH
White blood cell count (3,500-8,500 /uL) 5,060 4,830
Hemoglobin (13.5-17.0 g/dL) 16.9 15.7
Platelet count (15.0-35.0x10* /uL) 16.9x10* 16.5x10*
Total protein (6.7-8.3 g/dL) 8.0 7.7
Albumin (3.5-5.5 g/dL) 4.9 42
Aspartate aminotransferase (13-33 U/L) 41 700
Alanine aminotransferase (8-42 U/L) 62 1,308
Alkaline phosphatase (115-359 U/L) 404 358
Lactate dehydrogenase (119-229 U/L) 164 320
Total bilirubin (0.3-1.2 mg/dL) 1.1 3.7
Gamma-glutamyltranspeptidase (10-47 U/L) 145 117
Immunoglobulin G (870-1,700 mg/dL) 1,572 2,144
Immunoglobulin G4 (4-108 mg/dL) ND 224
Immunoglobulin A (110-410 mg/dL) 206 270
Immunoglobulin M (33-190 mg/dL) 103 98
Anti-nuclear antibody x40 x40
Anti-mitochondrial antibody -) -)
TAIHG scoring system 13 (probable) 14 (probable)

AST: aspartate aminotransferase, IAIHG: International Autoimmune

Hepatitis Group, ND: not done

drome has been reported more often in children than adults,
even though PSC is less common in children (15). Indeed,
patients with PSC-AIH overlap syndrome are significantly
younger and have higher levels of ALT and IgG than pa-
tients with PSC alone (16). Most reported cases have been
diagnosed based on the TAIHG scoring system, as well as
cholangiography and liver biopsy findings. However, the
IAIHG recently recommended that patients with suspected
overlap syndrome be classified on the basis of their primary
disease as AIH, PSC, or primary biliary cirrhosis (PBC) and
advocated that the IAIHG scoring system not be used to di-
agnose overlap syndrome (14). Therefore, the IAIHG sug-
gested that the coexistence of cholestatic liver diseases (PSC
or PBC) and AIH should be classified as “PSC with features
of AIH” or “PBC with features of AIH”, respectively (14).
Despite the fact that precise diagnostic criteria have not
been established yet, physicians are urged to perform a diag-
nostic evaluation in clinical practice. We therefore diagnosed
both of the present cases with PSC-AIH overlap syndrome,
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Figure 4. Changes in the levels of serum markers during the clinical course. The levels of ALT,
T.Bil, and IgG decreased after the administration of PSL. ALT: alanine aminotransferase, T.Bil: total
bilirubin, IgG: immunoglobulin G, PSL: prednisone

Figure 5. CECT showed dilatation of the intrahepatic bile duct (arrow) and bile duct stricture from
the hepatic hilar lesion to the extrahepatic bile duct with wall thickness (arrow head).

Figure 7. IDUS showed circular-asymmetric wall thickness,

heterogeneous internal echo, and an unclear outer margin.

Figure 6. ERC showed dilatation of the distal intrahepatic
bile duct and diffuse multiple stricturing of the hilar and intra-
and extrahepatic bile ducts.
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Figure 8. The histological findings in a liver biopsy specimen taken in March 2015. Hematoxylin
and Eosin staining showed mild interface hepatitis with portal inflammation and focal intralobular
necrosis (original magnification A: x200, B: x400). (C) Masson trichrome staining showed no findings

of biliary fibrosis (original magnification x100).

Figure 9. The histological findings in a liver biopsy specimen taken in June 2015. Hematoxylin and
Eosin staining showed prominent necroinflammatory features with severe interface hepatitis and

multiple interlobular focal necroses, as well as periportal fibrosis. (C) Masson trichrome staining

showed no characteristic periductal onion-skin fibrosis (original magnification x100).

Table 2. Laboratory Findings of Patient 2.

At diagnosis At diagnosis

of PSC of AIH
White blood cell count (3,500-8,500 /uL) 5,780 4,510
Hemoglobin (13.5-17.0 g/dL) 153 14.1
Platelet count (15.0-35.0x10* /uL) 17.3x10* 12.6x10*
Total protein (6.7-8.3 g/dL) 6.7 6.3
Albumin (3.5-5.5 g/dL) 4.0 32
Aspartate aminotransferase (13-33 U/L) 349 771
Alanine aminotransferase (8-42 U/L) 486 810
Alkaline phosphatase (115-359 U/L) 564 659
Lactate dehydrogenase (119-229 U/L) 229 359
Total bilirubin (0.3-1.2 mg/dL) 2.1 4.1
Gamma-glutamyltranspeptidase (10-47 U/L) 646 532
Immunoglobulin G (870-1,700 mg/dL) 1,333 1,344
Immunoglobulin G4 (4-108 mg/dL) 133 106
Immunoglobulin A (110-410 mg/dL) 155 176
Immunoglobulin M (33-190 mg/dL) 49 69
Anti-nuclear antibody <40 <40
Anti-mitochondrial antibody -) )

TATHG scoring system 12 (probable) 15 (probable)
AST: aspartate aminotransferase, IATHG: International Autoimmune
Hepatitis Group, ND: not done

as other case reports have done, using the IAIHG scoring
system.

For diagnosing PSC, we excluded secondary sclerosing
cholangitis based on a lack of such factors as acquired im-
mune deficiency syndrome cholangiopathy, biliary duct neo-
plasm and surgery, choledocholithiasis, congenital abnor-

Figure 10. Follow-up MRCP did not show any changes in the
biliary lesions 6 weeks after the start of steroid treatment.

malities, caustic sclerosing cholangitis, ischemia, I[gG4-
related sclerosing cholangitis, or floxuridine infusion. Con-
sequently, we diagnosed both of the present patients with
PSC. For diagnosing AIH, however, the liver function tests
indicated cholestatic liver biochemistries at the first referral,
and the first liver biopsies showed very subtle inflammation
in both patients. Therefore, we could not diagnose either pa-
tient with AIH at the first referral. We diagnosed PSC-AIH
overlap syndrome a few months after the diagnosis of PSC,
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Figure 11. Changes in the levels of serum markers during the clinical course. The levels of ALT,

T.Bil, and IgG decreased after the administration of mPSL and PSL. ALT: alanine aminotransferase,
T.Bil: total bilirubin, IgG: immunoglobulin G, mPSL: methylprednisolone, PSL: prednisone

when the patients showed re-exacerbation of liver function
tests and compatible liver histology for AIH. In this respect,
we understand the difficulties associated with the diagnosis
of AIH due to the clinical course of chronic cholestatic liver
disease. However, re-biopsy of the liver revealed more in-
flammation and necrosis than the first biopsy specimens in
both patients. Therefore, we confirmed that AIH overlapped
with PSC.

Regarding coexisting inflammatory bowel disease (IBD),
patients with PSC-AIH overlap syndrome have a high preva-
lence of IBD, like patients with PSC alone (17-19). How-
ever, our cases did not have IBD, presumably due to the low
prevalence of IBD in patients with PSC in Japan (13).

Most patients with PSC-AIH overlap syndrome are treated
with immunosuppressive therapy consisting of steroid,
azathioprine, or cyclosporine in with
UDCA (16). Indeed, immunosuppression is beneficial for
the AIH component, and UDCA has a favorable effect on
the PSC component; thus, it has been reported that treatment
with steroids or azathioprine combined with UDCA im-
proves the liver biochemistry in the short term in patients
with PSC-AIH overlap syndrome (15, 16). In our two cases,
as well, UDCA alone could not improve the liver biochem-
istry, but prednisone with UDCA did. Thus, we believe that
although UDCA alone was not effective, a combination of
prednisone and UDCA can be effective in treating the AIH
aspect of PSC-AIH overlap syndrome. Regarding the long-
term outcome, progression of PSC and liver fibrosis is ob-
served in the majority of patients. However, they seem to
have a better outcome than patients with classical
PSC (16, 19, 20). Of note, though: it has been reported that
patients with PSC-AIH overlap syndrome have a poorer
prognosis and shorter time to liver transplantation than ATH-

combination

only patients (10, 20-23).

Besides the fact that distinctive diagnostic criteria for
PSC-AIH overlap syndrome have not been established, the
number of reported cases of PSC-AIH overlap syndrome is
too small to draw definitive conclusions. To elucidate the
epidemiology, pathophysiology, treatment efficacy, and long-
term outcome of PSC-AIH overlap syndrome, investigation
of more cases is needed, especially in Japan.

The authors state that they have no Conflict of Interest (COI).

References

1. Lee YM, Kaplan MM. Primary sclerosing cholangitis. N Engl J
Med 332: 924-933, 1995.

2. Manns MP, Czaja AJ, Gorham JD, et al. American Association for
the Study of Liver Diseases. Diagnosis and management of auto-
immune hepatitis. Hepatology 51: 2193-2213, 2010.

3. Rabinovitz M, Demetris AJ, Bou-Abboud CF, Van Thiel DH. Si-
multaneous occurrence of primary sclerosing cholangitis and auto-
immune chronic active hepatitis in a patient with ulcerative colitis.
Dig Dis Sci 37: 1606-1611, 1992.

4. Gohlke F, Lohse AW, Dienes HP, et al. Evidence for an overlap
syndrome of autoimmune hepatitis and primary sclerosing cho-
langitis. J Hepatol 24: 699-705, 1996.

5. Takiguchi J, Ohira H, Rai T, et al. Autoimmune hepatitis overlap-
ping with primary sclerosing cholangitis. Intern Med 41: 696-700,
2002.

6. Fukuda K, Kogita S, Tsuchimoto Y, et al. Overlap syndrome of
autoimmune hepatitis and primary sclerosing cholangitis compli-
cated with hepatocellular carcinoma. Clin J Gastroenterol 5: 183-
188, 2012.

7. Alvarez F, Berg PA, Bianchi FB, et al. International Autoimmune
Hepatitis Group Report: review of criteria for diagnosis of autoim-
mune hepatitis. J Hepatol 31: 929-938, 1999.

8. Kaya M, Angulo P, Lindor KD. Overlap of autoimmune hepatitis

514



10.

11.

12.

13.

14.

15.

Intern Med 56: 509-515, 2017 DOI: 10.2169/internalmedicine.56.7633

and primary sclerosing cholangitis: an evaluation of a modified
scoring system. J Hepatol 33: 537-542, 2000.

. Gheorghe L, Iacob S, Gheorghe C, et al. Frequency and predictive

factors for overlap syndrome between autoimmune hepatitis and
primary cholestatic liver disease. Eur J Gastroenterol Hepatol 16:
585-592, 2004.

Al-Chalabi T, Portmann BC, Bernal W, McFarlane IG, Heneghan
MA. Autoimmune hepatitis overlap syndromes: an evaluation of
treatment response, long-term outcome and survival. Aliment Phar-
macol Ther 28: 209-220, 2008.

Lewin M, Vilgrain V, Ozenne V, et al. Prevalence of sclerosing
cholangitis in adults with autoimmune hepatitis: a prospective
magnetic resonance imaging and histological study. Hepatology
50: 528-537, 2009.

Olsson R, Glaumann H, Almer S, et al. High prevalence of small
duct primary sclerosing cholangitis among patients with overlap-
ping autoimmune hepatitis and primary sclerosing cholangitis. Eur
J Intern Med 20: 190-196, 2009.

Tanaka A, Takikawa H. Geoepidemiology of primary sclerosing
cholangitis: a critical review. J Autoimmun 46: 35-40, 2013.
Boberg KM, Chapman RW, Hirschfield GM, Lohse AW, Manns
MP, Schrumpf E; International Autoimmune Hepatitis Group.
Overlap syndromes: the International Autoimmune Hepatitis
Group (IAIHG) position statement on a controversial issue. J He-
patol 54: 374-385, 2011.

Tanaka A, Takikawa H. Geoepidemiology of primary sclerosing
cholangitis: a critical review. J Autoimmun 46: 35-40, 2013.

16.

17.

18.

19.

20.

21.

22.

23.

Gregorio GV, Portmann B, Karani J, et al. Autoimmune hepatitis/
sclerosing cholangitis overlap syndrome in childhood: a 16-year
prospective study. Hepatology 33: 544-553, 2001.

Floreani A, Rizzotto ER, Ferrara F, et al. Clinical course and out-
come of autoimmune hepatitis/primary sclerosing cholangitis over-
lap syndrome. Am J Gastroenterol 100: 1516-1522, 2005.

Verdonk RC, Dijkstra G, Haagsma EB, et al. Inflammatory bowel
disease after liver transplantation: risk factors for recurrence and
de novo disease. Am J Transplant 6: 1422-1429, 2006.

Trivedi PJ, Chapman RW. PSC, AIH and overlap syndrome in in-
flammatory bowel disease. Clin Res Hepatol Gastroenterol 36:
420-436, 2012.

Zenouzi R, Lohse AW. Long-term outcome in PSC/AIH “overlap
syndrome”: does immunosuppression also treat the PSC compo-
nent? J Hepatol 61: 1189-1191, 2014.

Czaja AJ. The overlap syndromes of autoimmune hepatitis. Dig
Dis Sci 58: 326-343, 2013.

Czaja AJ. Diagnosis and management of the overlap syndromes of
autoimmune hepatitis. Can J Gastroenterol 27: 417-423, 2013.
Czaja AJ. Cholestatic phenotypes of autoimmune hepatitis. Clin
Gastroenterol Hepatol 12: 1430-1438, 2014.

The Internal Medicine is an Open Access article distributed under the Creative

Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To

view the details of this license, please visit (https://creativecommons.org/licenses/
by-nc-nd/4.0/).

© 2017 The Japanese Society of Internal Medicine
http://www.naika.or.jp/imonline/index.html

515



