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Primary sclerosing cholangitis (PSC) is a chronic, pro-
gressive cholestatic liver disease characterized by inflam-
mation, fibrosis and destruction of the intrahepatic and
extrahepatic bile ducts (1). Although the natural history
of PSC is variable, it is almost always progressive and
leads to cirrhosis and liver failure (2–5). The etiology
of PSC is unknown, and there is no effective medical
treatment. We report on all patients who first presented
to us between January 1999 and December 2001 with
confirmed sclerosing cholangitis of a highly inflamma-
tory nature. Six such patients presented in this time-period
out of 80 patients with PSC. All six of these patients im-
proved dramatically in response to glucocorticoid treat-
ment. Biochemical tests of liver function normalized in
five patients and improved greatly in the sixth, cholan-
giograms improved in those who had cholangiograms be-
fore and after treatment and symptoms resolved in all
six. The response of these patients to immunosuppres-
sive therapy suggests that their sclerosing cholangitis may
be of autoimmune etiology. Based on this experience,
we suggest that PSC may be a syndrome with differ-
ent etiologies, rather than one discrete disease, and that
our patients have an autoimmune variant. That scleros-
ing cholangitis may be a family of diseases with differ-
ent etiologies would explain the disparate results found
in the PSC literature concerning the efficacy of medical
treatments.
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CASE REPORTS

Case 1
A 24-year-old East-Indian Caucasian male presented at

another medical center in January 1996 with universal ulcer-
ative colitis. His serum alkaline phosphatase was markedly el-
evated (911 IU), with lesser elevations of alanine aminotrans-
ferase (ALT) and aspartate aminotransferase (AST). Baseline
clinical and biochemical data for all patients are presented in
Tables 1 and 2. Endoscopic retrograde cholangiopancreatogra-
phy (ERCP) was consistent with PSC. The colitis failed to re-
spond to prednisone (60 mg q.d.), sulfasalazine and a short
course of 6-mercaptopurine. A subtotal colectomy was per-
formed 6 months later. Despite the failure of the colitis to re-
spond to immunosuppressive therapy, the elevated liver enzymes
improved rapidly. The prednisone was gradually tapered and dis-
continued in January 1997.

The patient was well until February 2000 when he presented
to us with elevated liver enzymes. Fatigue, anorexia, and weight
loss subsequently developed. Repeat ERCP in May 2000 was
again consistent with PSC (Figure 1A). Direct examination of
the bile duct showed diffuse erythema and ulceration. Biopsies
demonstrated intense mononuclear inflammation. A liver biopsy
demonstrated “onion skin” fibrosis of small bile ducts and was
consistent with stage 2 PSC. The patient was placed on urso-
diol (600 mg t.i.d.) in May 2000. Methotrexate (0.25 mg/kg
body weight per week) was added in August because of wors-
ening symptoms and increasing serum bilirubin (2.0 mg/dL)
and alkaline phosphatase (1156 IU). Liver function tests and
symptoms continued to worsen and prednisolone (36 mg q.d.)
was added in February 2001, with rapid improvement in symp-
toms, serum bilirubin and liver enzymes (Table 2). A third
ERCP performed in May 2001 demonstrated improvement in
the common bile duct (Figure 1B) with reduced inflammation
by biopsy. In 2001, his serum IgG4 level was tested and found
to be normal (0.6 g/L, normal <1.3 g/L). Ursodiol was stopped
in early 2002 because of diarrhea. Prednisone was tapered and
discontinued in July 2002 because he was diagnosed with bi-
lateral osteonecrosis which required bilateral total hip replace-
ments. Methotrexate was stopped in December 2002. He cur-
rently has no symptoms related to PSC, and his serum biliru-
bin and liver enzymes remain normal without further treatment
for PSC.
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TABLE 1. BASELINE CLINICAL DATA

Ulcerative Bile duct Histologic
Patient Age Sex Wt (kg) colitis Pancreatitis involvement stage

1 24 M 70 Y N IH, EH 2
2 20 M 71 N Y IH, EH N.D.
3 52 M 83 N Y IH, EH N.D.
4 68 M 80 N Y IH, EH N.D.
5 29 M 79 Y N IH 2
6 16 M 64 Y N IH 1

Note. IH: intrahepatic bile ducts, EH: extrahepatic bile ducts, N.D.: not done.

Case 2
A 20-year-old African American male presented in June 1998

with pruritus, painless jaundice, acholic stool, and 25 pound
weight loss. Serum bilirubin was 8 mg/dL and alkaline phos-
phatase 446 IU. Ultrasound of the abdomen demonstrated a
distended gallbladder, a dilated common bile duct and two
cystic masses in the upper abdomen. An abdominal CT scan
suggested two pancreatic pseudocysts and perisplenic varices.
ERCP demonstrated a tight common bile duct stricture along
with diffuse intrahepatic ductal stricturing and dilatation and
diffuse irregularity and narrowing of the pancreatic duct. En-
doscopic ultrasound-guided biopsies of the pancreas were con-
sistent with chronic pancreatitis. The bile duct stricture was
stented and the patient begun on ursodiol (300 mg b.i.d.). There
were recurrent episodes of right-upper-quadrant abdominal pain,
jaundice, and fever during the next year despite replacement
of the bile duct stents and surgical exploration with a choledo-
choduodenostomy and cholecystectomy. The resected specimen
demonstrated lymphoplasmacytic infiltration of the bile duct and
gallbladder consistent with sclerosing cholangitis/cholecystitis.
In March 1999 the serum bilirubin was 8 mg/dL and serum
albumin 3.0 g/dL. He was listed for liver transplantation. In
March 2000 prednisone (40 mg q.d.) was started. The jaundice
and fatigue disappeared and serum bilirubin, liver enzymes and
serum albumin returned to normal (Table 2). The patient was ta-
pered off prednisone in mid-2001 and methotrexate (0.25 mg/kg
body weight per week) was added. He continues to do well on
methotrexate.

Case 3
A 52-year-old Caucasian male presented in March 1999 with

jaundice and acholic stools. The serum bilirubin was 23.1 mg/dL

TABLE 2. LABORATORY VALUES BEFORE AND AFTER PREDNISONE

Alkaline phosphatase Bilirubin Albumin ALT

Patient Before Rx After Rx Before Rx After Rx Before Rx After Rx Before Rx After Rx

1 911 139 4.2 0.4 3.4 3.8 135 36
2 350 95 8.4 1.6 3.1 3.6 78 53
3 310 77 23.1 0.4 2.5 3.6 27 17
4 550 285 7.6 1.4 3.3 3.7 74 69
5 831 47 0.8 0.5 3.4 4.5 N.D. 22
6 715 58 0.6 0.3 3.6 3.7 53 10

Mean ± SD 611 ± 250 140 ± 96.8 7.45 ± 8.34 0.767 ± 0.575 3.22 ± 0.387 3.82 ± 0.343 73.4 ± 40 46.7 ± 44.1
Wilcoxon P-value* 0.0313 0.0313 0.0355† 0.438
Paired t-test P-value 0.011 0.106 0.0158 0.418

Note. N.D.: not done. Before Rx is defined as the labs right before glucocorticoid treatment. This may differ from labs at presentation.
*Exact paired Wilcoxon signed rank test.
†Cannot compute exact p-value because of ties. Continuity correction used.

and alkaline phosphatase 310 IU. A CT-scan of the abdomen
demonstrated dilatation of the intra- and extrahepatic bile ducts
and prominence of the head of the pancreas. ERCP demon-
strated marked dilatation of the bile ducts above a strictured
lower end of the common bile duct and a stricture of the dis-
tal pancreatic duct, a “double duct sign” suggestive of cancer
of the head of the pancreas. A biliary stent was placed and the
serum bilirubin and alkaline phosphatase improved. A pancreati-
coduodenectomy and choledochojejunostomy were performed
on April 1999. Pathology showed changes of chronic pancreati-
tis. Postoperatively the serum bilirubin and alkaline phosphatase
returned to normal but the patient developed daily fevers to
102 F and night sweats. Cultures of blood and bile were re-
peatedly negative and there was no response to broad-spectrum
antibiotics. The serum bilirubin and alkaline phosphatase began
to increase and were at preoperative levels in May, one month
postoperatively. ERCP showed diffuse stricturing and dilatation
of the extra- and intrahepatic bile ducts and was diagnostic of
PSC (Figure 2A). There was no response to ursodiol (600 mg
b.i.d.). Repeat ERCP demonstrated further stricturing of bile
ducts and the patient was listed for liver transplantation. Pred-
nisone (60 mg q.d.) was begun in early July. There was a rapid
improvement in symptoms and normalization of serum biliru-
bin, albumin and liver enzymes (Table 2). Repeat ERCP at that
time was nearly normal (Figure 2B). Prednisone was tapered and
discontinued in December 1999. Pruritus recurred and liver en-
zymes and bilirubin (3.2 mg/dL) were elevated in March 2000.
Prednisone (30 mg q.d.) was restarted with prompt improvement
in pruritus and liver function tests. Methotrexate (0.25 mg/kg
body weight per week) was added and the prednisone tapered
and discontinued. In 2003, his serum IgG4 level was tested
and found to be elevated (1.39 g/L, normal 0.2–1.1 g/L). The
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Fig 1. (A) Endoscopic retrograde cholangiopancreatography (ERCP)
obtained prior to the start of therapy for case 1. There is mild dilation of
the common bile duct, but no strictures are observed. A diffuse, irregu-
lar appearance of the biliary epithelium is present in the entire common
duct. The biliary tree shows diffuse erythema and ulceration. Courtesy of
Dr. David Carr-Locke, Endoscopy Center, Brigham and Women’s Hos-
pital. (B) ERCP obtained after 3 months of corticosteroid therapy for
case 1. The mucosa in the lower common bile duct is relatively normal
and there is evidence of healed and healing ulceration in the upper com-
mon bile duct. Courtesy of Dr. David Carr-Locke, Endoscopy Center,
Brigham and Women’s Hospital.

Fig 2. (A) ERCP obtained prior to initiation of therapy for case 3. Diffuse
stricturing and dilation of the bile ducts is observed. (B) ERCP obtained
after 2 months of corticosteroid therapy for case 3. The diffuse stricturing
and dilation of the bile ducts previously observed is greatly reduced. The
appearance is very close to normal.

patient remains well, and his liver function tests are all normal on
methotrexate.

Case 4
A 68-year-old Caucasian male presented in April 1999

with jaundice and a palpable gallbladder. Serum bilirubin was
7.6 mg/dL and alkaline phosphatase 550 IU. Abdominal ul-
trasound and abdominal CT scan demonstrated dilated bile
ducts and a mass in the head of the pancreas. ERCP demon-
strated double duct sign. A stent was placed across the bile
duct stricture. CT-scan-guided biopsies of the pancreas yielded
only necrotic material and inflammation. The patient declined to
have surgery and was treated with ursodiol, pancreatic enzymes,
broad-spectrum antibiotics, and replacement of stents when they
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became occluded. Bilirubin and alkaline phosphatase levels re-
mained elevated and repeat ERCPs demonstrated progressive
stricturing of the intrahepatic bile ducts in a pattern diagnos-
tic of PSC. The bile duct stent was removed in October 1999.
Bilirubin and alkaline phosphatase levels remained elevated and
the patient had lost 40 pounds since disease onset. Prednisone
(30 mg q.d.) was begun in June 2001, with prompt improvement
in liver function tests and appetite (Table 2). Serum bilirubin fell
to 1.2 mg/dL and alkaline phosphatase to 250 IU. The patient re-
gained his lost weight and remains well on prednisone (5–10 mg
q.d.). Repeat ERCP was declined.

Case 5
A previously healthy 29-year-old Caucasian male presented

in March 2000 with bloody diarrhea that was found to be caused
by universal ulcerative colitis. His serum alkaline phosphatase
was markedly elevated (831 IU) and there were lesser eleva-
tions of AST and ALT. An ERCP demonstrated marked pruning
of the intrahepatic biliary tree without significant dilation and
was consistent with PSC. Prednisone (40 mg q.d.), mesalamine
(800 mg q.i.d.) and ursodiol (250 mg q.i.d.) were started. His
symptoms improved rapidly and his liver enzymes returned to
normal within two months. A liver biopsy demonstrated por-
tal inflammation and scarring, bile duct injury and concentric
periductal fibrosis, changes consistent with PSC.

The prednisone dose was decreased to 10 mg q.d. in July 2000,
and he began to experience symptoms of colitis. His liver enzyme
tests remained normal (Table 2). Azathioprine (2.5 mg/kg/d) was
added, and the prednisone was successfully tapered. Repeat liver
biopsy in July 2001 was markedly improved and showed no
inflammation. The patient remains well on azathioprine and his
liver enzymes remain normal.

Case 6
A previously healthy 16-year-old Caucasian male presented

in October 2001 with ulcerative colitis. His serum alkaline phos-
phatase was greatly elevated (983 IU) and there were lesser el-
evations of: AST 138 UL, ALT 180 UL and serum bilirubin
1.4 mg/dL. An ERCP demonstrated intrahepatic stricturing and
was consistent with PSC. A liver biopsy was consistent with
stage 1 PSC. Prednisone (40 mg q.d.) and mesalamine were be-
gun in December. The patient’s symptoms promptly resolved
and his liver function tests returned to normal (Table 2). He suc-
cessfully tapered off prednisone, 6-mercaptopurine (1 mg/kg/d)
was added, and he remains well on this regimen.

DISCUSSION

These patients differ from most patients with PSC
in that all were symptomatic at the time of their ini-
tial presentation and all clearly responded to prednisone.
Symptoms remitted and mean serum bilirubin decreased
from 7.5 mg/dL (SD = 8.3) to 0.8 mg/dL (SD = 0.6),
p = 0.031; alkaline phosphatase from 611 IU (SD =
250) to 140 IU (SD = 97), p = 0.031; and albumin in-
creased from 3.2 (SD = 0.4) to 3.8 (SD = 0.3), p = 0.036
(Table 2). Those who had liver biopsies had early stage dis-
ease (stages 1 or 2). There was unequivocal improvement

in cholangiograms in the two patients who had these stud-
ies done before and after treatment and improvement in
liver histology in the patient who had liver biopsies done
before and after treatment. Three of these patients had
concomitant pancreatitis and three had ulcerative colitis.
Notwithstanding their response to corticosteroids, none
of these patients have “definite” or “probable” autoim-
mune hepatitis as judged by the scoring system of the
international autoimmune hepatitis group (6). We believe
that these patients differ from most with PSC and have
an autoimmune variant of sclerosing cholangitis. In addi-
tion, they were diagnosed and treated early in the course of
their disease, at a time when their bile duct strictures were
caused mainly by inflammation rather than by scarring.

One of us has also noted different clinical presentations
in patients with primary sclerosing cholangitis; an acute
one that occurs in approximately 10 percent of patients
and a chronic indolent one that occurs in 90 percent (1, 7).
Patients with the acute type were more likely to respond to
methotrexate (7). These patients are similar to those with
acute pericholangitis described earlier by Mistilis (8, 9)
and most likely have an autoimmune type of sclerosing
cholangitis.

That sclerosing cholangitis is a syndrome, one of whose
etiologies is autoimmune, rather than one disease, would
explain some of the disparities in the literature about the
efficacy of immunosuppressive treatment. Case reports
describing successful treatment of sclerosing cholangi-
tis with azathioprine, prednisone and methotrexate most
likely included a selected subgroup of patients who had
autoimmune sclerosing cholangitis (10–16).

At least three of the patients (2, 3, and 4) had evidence
of pancreatitis. While it is possible that these cases over-
lap with autoimmune or sclerosing pancreatitis (case 3 had
elevated IgG4 levels) (17), they differ in that pancreatic
biopsies did not disclose the characteristic lymphoplas-
macytic infiltrate of that entity. Further, the jaundice in
these cases failed to resolve with surgical or endoscopic
decompression, indicative of the predominance of intra-
hepatic biliary involvement in these cases. It is quite con-
ceivable that this variant of PSC falls on a continuum with
autoimmune sclerosing pancreatitis.

We have described six cases of clinically and radio-
graphically confirmed sclerosing cholangitis that fully
responded to corticosteroids with or without other im-
munomodulatory therapy. Only Case 1 experienced sig-
nificant side effects due to corticosteroids. This clinical
entity, which we propose to call autoimmune sclerosing
cholangitis, a subgroup of PSC, should be entertained in
patients who present with abrupt and marked changes in
liver tests, usually great elevations of alkaline phosphatase
relative to ALT and AST. While cholangiography may
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not be distinctive, liver biopsy will disclose a predomi-
nance of inflammatory changes with a paucity of fibrosis.
A trial of full-dose corticosteroids should be considered
for such patients. A successful response to corticosteroids
would support the hypothesis that a patient has this au-
toimmune variant of PSC. Further prospective study and
characterization of this subgroup is warranted, as there are
potentially profound implications for the natural history
of disease progression.
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