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Ulcerative colitis disease activity following treatment
of associated primary sclerosing cholangitis with
cyclosporin

W J Sandborn, R H Wiesner, W J Tremaine, N F Larusso

Abstract
Thirty five adult patients with precirrhotic
primary sclerosing cholangitis were randomly
allocated to treatment for at least one year with
low dose (4.1 mg/kg/day) cyclosporin or
placebo in a double blind trial. Thirty patients
had coexisting ulcerative colitis, including
three who had previously undergone colectomy
and one who discontinued treatment after
three months. Of the remaining 26 patients, 16
received cyclosporin and 10 received placebo.
Endoscopy was performed at entry to confirm
the diagnosis of inflammatory bowel disease.
The ulcerative colitis disease activity was
prospectively classified annually as remission/
mild, moderate, or severe using the Truelove
and Witt's criteria. Before treatment there
were no differences between the cyclosporin
and placebo groups in the number of patients
with remission/mild colitis, 14/16 (88%) v 9/10
(90%), and moderate colitis, 2/16 (12%) v 1/10
(10%). During treatment, a remission/mild
disease course was present in 15/16 (94%) v
6/10 (60%), p=005 and a moderate disease
course in 1/16 (6%) v 4/10 (40%), p=005. It is
concluded that patients treated with cyclo-
sporin for primary sclerosing cholangitis who
have coexisting ulcerative colitis have a more
benign course of colitis resulting both from
improvement of moderately active colitis and
from fewer flares of remission/mildly active
colitis. These findings suggest that cyclosporin
may be of benefit to the colon in patients with
ulcerative colitis who are being treated with
cyclosporin for primary sclerosing cholangitis.
(Gut 1993; 34: 242-246)

Ulcerative colitis and primary sclerosing
cholangitis (PSC) are chronic disorders of
unknown cause which are presumed to be
chronic immune inflammatory in nature.
Primary sclerosing cholangitis occurs in 1-6% of
patients with ulcerative colitisl-3 and, conversely,
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TABLE I Comparison ofpatient characteristics at study
entry*

Cyclosporin Placebo
Variable (n= 16) (n= 10)

Age (years) 36 (9) 45 (10)
Men (%) 63 60
Duration of PSC (years) 2-1 (4 5) 1-5 (2 2)
Duration of colitis (years) 8-4 (8 2) 13-9 (11-4)
Pancolitis (%) 94 90
Systemic steroids (%) 0 0
Steroid enemas (%) 0 10
Sulphasalazine (%) 75 90

*Indicates no statistically significant differences between
cyclosporin and placebo.

ulcerative colitis occurs in 56-82% of patients
with primary sclerosing cholangitis.7 It is likely
that immunosuppressive treatment of primary
sclerosing cholangitis may have some impact on
coexisting ulcerative colitis, but this has never
been studied.

Cyclosporin is a potent immunosuppressive
agent used to prevent allograft rejection in solid
organ transplantation. Cyclosporin is also
effective treatment in a number of autoimmune
diseases, including uveitis, psoriasis, rheuma-
toid arthritis, myasthenia gravis, chronic active
hepatitis, and primary biliary cirrhosis.8-'3 The
mechanism of action is inhibition of T lympho-
cyte synthesis of interleukin 2.'4

Preliminary reports suggest that cyclosporin is
effective treatment for Crohn's disease' -20 and
this has been confirmed in a controlled trial.2'
Other studies suggest that cyclosporin is of
therapeutic value in ulcerative colitis,2022-28 but
there have been no controlled trials. The mecha-
nism of action of cyclosporin in Crohn's disease
and ulcerative colitis is not known but may
be related to its effects on intestinal cellular
immunity.29 Cyclosporin has been shown to
interfere with the interleukin 2 pathway of
immune activation in Crohn's disease.30 This
study evaluates the disease activity of ulcerative
colitis during treatment of coexisting primary
sclerosing cholangitis with low dose oral cyclo-
sporin or placebo.

Methods

PATIENTS
From 27 June 1985 to 13 July 1988, 35 patients
with precirrhotic primary sclerosing cholangitis
were randomly allocated to receive low dose
cyclosporin (initial dose 5 mg/kg/day) or placebo
in a double blind trial. All patients had histo-
logical and cholangiographic findings consistent
with primary sclerosing cholangitis, other
inclusion and exclusion criteria have been
described previously.'3 Patients were classified
according to the severity of their liver disease.'3
The study was approved by the institutional
review board of the Mayo Clinic and all patients
gave written consent.

Thirty of the 35 patients (80%) had concomi-
tant primary sclerosing cholangitis and
ulcerative colitis; 19 received cyclosporin and
11 received placebo. Three of these 30 patients
(two in the cyclosporin group and one in the
placebo group) were excluded because they had
previously undergone colectomy for refractory
colitis. In addition, one patient receiving cyclo-
sporin was excluded because treatment was
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TABLE II Ulcerative colitis disease activity

Truelove and Wilt's
(remission! Stool frequency
mild:moderate) (stoolslday)

Before After* Before After*

Cyclosporin(n=16) 14:2 15:1 19(12) 1-6(0-3)
Placebo (n= 10) 9:1 6:4 2-0 (1-0) 2-7 (1-5)
p Value NS 0-05 NS 0-05

*Indicates the highest level of disease activity for each patient
during the entire treatment period.
NS Indicates not significant.

TABLE III Side effects with cyclosponin treatment

Cyclosporin Placebo
(n-16) (n=10) p Value

Renal insufficiency* 1 0 NS
Increased blood pressuret 2 1 NS
Infection 3 1 NS
Dysplasia/neoplasia 0 2 NS
Headache 5 0 0-07
Tingling numbness 4 0 NS
Tremor 2 0 NS
Hirsutism 2 0 NS
Gingival hyperplasia 1 0 NS
Pancreatitis 0 1 NS
Severe nausea/vomiting 1 0 NS

*Renal insufficiency defined as a serum creatinine > 141 smolUl or
a reduction in the iothalamate clearance below7O ml/min.
tIncreased blood pressure defined as an increase of >25 mm Hg in
systolic pressure or -12 mm Hg in diastolic pressure. This does
not include two patients in the placebo group with pre-existing
hypertension.
NS indicates not significant.

discontinued after only three months. The
remaining 26 patients form the cohort for this
study. The diagnosis of ulcerative colitis was
based on chronic diarrhoea, an endoscopic
appearance consistent with colitis, and colon
histology consistent with chronic colitis. There
were no differences between the cyclosporin
and placebo groups in patient characteristics
(Table I) or ulcerative colitis disease activity
(Table II) at study entry.

TREATMENT
All 26 patients completed at least one year of
treatment, including 16 patients receiving cyclo-
sporin and 10 patients receiving placebo. The
duration of treatment (mean (SD)) was 2-8 (1-4)
years in the cyclosporin group and 3 0 (1 4) years
in the placebo group. Treatment was discon-
tinued when patients developed evidence of
cirrhosis or portal hypertension. Whole blood
cyclosporin trough levels were measured weekly
for two months and then monthly for the
remainder of the study using high performance
liquid chromatography.3' Intramural physician
monitors adjusted the cyclosporin doses to main-
tain cyclosporin trough levels between 80 and
120 ng/ml thus allowing the investigators to
remain blinded to the study treatment. The
mean maintenance dose in patients receiving
cyclosporin was (mean (SD)) 4- 1 (1 1) mg/kg/day
taken orally in two equal doses and the mean
cyclosporin trough level was 90 (25) ng/ml. This
low dose of cyclosporin was chosen to minimise
toxicity since prolonged treatment (up to five
years) was planned.

ULCERATIVE COLITIS DISEASE ACTIVITY
Patients were evaluated at entry, after the first six
months, and then annually. At each visit the

temperature, pulse, haemoglobin, and erythro-
cyte sedimentation rate were measured. In
addition, patients were questioned about their
bowel habits (stool frequency and stool blood)
during the time since their last evaluation and
responses were recorded based on the most
severe symptoms that the patient had experi-
enced. The patients' clinical disease activity
during the interval period was then classified as
remission/mild, moderate, or severe using
Truelove and Witt's32 criteria. We used these
criteria rather than a disease activity index which
incorporates both clinical symptoms (stool fre-
quency, faecal blood, overall wellbeing) and
endoscopic findings33 because the patients were
not readily available for endoscopy between the
yearly evaluations. Truelove and Witt's criteria
were originally developed to classify acute
disease attacks and therefore do not include a
category for remission. Without endoscopy, it is
not possible to differentiate between remission
and mildly active disease (one to four non-bloody
stools/day without accompanying systemic
illness). We therefore used the remission/mild
disease category to include both patients in
remission and patients with mildly active
disease. Differentiation between remission/mild
and moderate disease is mostly a function of stool
frequency. To evaluate this parameter indepen-
dently the mean stool frequency was calculated
for each group at entry and during the study.

All patients underwent colonoscopy or flexible
sigmoidoscopy before study entry to confirm the
diagnosis of ulcerative colitis. The reports from
these endoscopies were reviewed and the endo-
scopic disease severity was classified as normal,
mild, moderate, or severe using Baron's34
mucosal appearance criteria. Follow up endo-
scopy was performed in many patients but this
was not done systematically.

TOXICITY
A physical examination was performed at entry,
after six months, and then annually for at least
one year. The examiner specifically looked for
complications known to be related to cyclo-
sporin, including tingling and numbness in the
extremities, tremor, headache, hirsutism,
gingival hyperplasia, and infection. If present,
these complications were dealt with individually.

Renal function was followed by measuring the
serum creatinine at entry, weekly for one month,
and then monthly for the remainder of the study.
An iothalamate clearance study33 was performed
at entry and then annually. If the serum creati-
nine rose above 141 [imol/I then the dose was
reduced by one third and the serum creatinine
was measured again in several days. If the trough
cyclosporin level was in the therapeutic range
(80-120 ng/ml) and the rise in serum creatinine
did not correct after reducing the dose, then
treatment was discontinued until the serum
creatinine returned to pretreatment values.

After instruction, blood pressure was
measured and recorded by the patient daily for
one month and then three times/week for the
remainder of the study. These measurements
were returned to the investigators. Persistent
hypertension was treated by standard methods
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and if it did not resolve then the dose of the study
drug was reduced.

STATISTICAL ANALYSIS
Parametric (Student's t test) and non-parametric
(Fisher's exact test) methods were used where
appropriate to compare the cyclosporin and
placebo groups before and after treatment. A
two tailed p value below 0 05 was considered
significant.

Results

Changes in serum creatinine
levels and iothalamate
clearance. Solid lines indicate
the cyclosporin group and
dashed lines indicate the
placebo group. The vertical
bars represent one standard
deviation. The p values shown
arefor differences between the
groups. NS indicates not
significant.

CLINICAL DISEASE ACTIVITY
At entry, remission/mild colitis was present in 14
of 16 patients in the cyclosporin group and nine
of 10 in the placebo group. Of these patients, 13
in the cyclosporin group and six in the placebo
group continued to have remission/mild disease
throughout the study. Colitis flares of moderate
severity occurred during the study in one patient
receiving cyclosporin (two flares) and in three
patients receiving placebo (one flare/patient).
Two of 16 patients in the cyclosporin group

and one of 10 patients in the placebo group had
moderately active colitis at entry into the study.
Both patients receiving cyclosporin had a
reduction in disease severity from moderate to
remission/mild. The patient receiving placebo
continued to have moderately active disease.
This patient had a previous left hemi-colectomy
with a transverse colon rectal anastomosis for a
colonic stricture. We elected to include this
patient in the study since the entire remaining
right colon had active ulcerative colitis.

Overall, out of 16 patients in the cyclosporin
group, 15 had a remission/mild disease course

Month

and one had a moderate disease course during
treatment (Table II). In comparison, out of
10 patients in the placebo group, six had a
remission/mild disease course and four had a
moderate disease course during the study. The
differences in disease severity during the study
were paralleled by a higher mean stool frequency
for the placebo group as compared with the
cyclosporin group, 2-7 v 1 6 stools/day (Table
II). None of the patients in either group had
severe colitis at entry or developed a severe flare
during the study. Classification of the disease
course (remission/mild, moderate or severe) and
calculation of the mean stool frequency were
both based on the highest level of disease activity
experienced during the entire study. Patients
receiving sulphasalazine at study entry (cyclo-
sporin group 75%, placebo group 90%) con-
tinued to take the drug throughout the study and
did not reduce the dose. All the patients who
experienced disease flares were taking sulpha-
salazine. The sulphasalazine dose was increased
in some of these patients but this increase always
occurred after the flare started when the colitis
had already been classified as moderately active.
No patients required corticosteroid treatment
for colitis flares.

ENDOSCOPIC DISEASE ACTIVITY
At entry, quiescent or mildly active colitis was
seen at endoscopy in 15 of 16 patients in the
cyclosporin group and nine of 10 in the placebo
group. Follow up endoscopy was performed in
many patients but this was not done systematic-
ally. Cyclosporin treated patients had 22 follow
up endoscopies: 10 at one year; six at two years;
four at three years; and two at four years. Placebo
treated patients had 12 follow up endoscopies:
eight at one year; and four at two years. The
overall concordance between the clinical and
endoscopic level of severity was 93% (cyclo-
sporin group 97%, placebo group 86%). Because
endoscopic follow up was inconsistent, we did
not attempt to make an assessment of endoscopic
disease activity during the treatment period.

TOXICITY
Side effects occurred in both the cyclosporin and
placebo groups but were more common in
patients receiving cyclosporin (Table III).
Nephrotoxicity (defined in the study protocol as
a serum creatinine >141 imol/I or a reduction in
the iothalamate clearance below 70 ml/min)
occurred only in the cyclosporin treated group.
One patient (6%) had a rise in serum creatinine to
203 iimol/l and none of the patients had an
iothalamate clearance less than 70 ml/min. There
was a rise in the mean serum creatinine which
reached statistical significance after two years and
a trend towards a decline in the mean iothalamate
clearance in cyclosporin treated patients (Fig 1).
In most cases, however, the magnitude of these
changes was not sufficient to qualify as nephro-
toxicity.

Hypertension, which was easily controlled
with anti-hypertensive treatment, occurred in
two patients treated with cyclosporin and one
patient treated with placebo. There were no
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significant differences in the mean systolic or
diastolic blood pressures at one and two years
when compared with entry for either the cyclo-
sporin or placebo groups. Infections appeared to
occur more commonly in the cyclosporin group,
although the difference was not statistically
significant. Recurrent oral and vaginal yeast
infections occurred in two patients receiving
cyclosporin and oral thrush occurred in one
patient receiving placebo. All three patients
responded to temporary withdrawal of the study
drug and topical nystatin treatment. One patient
receiving cyclosporin developed bacterial
cholangitis. Cyclosporin treatment was stopped
but the patient continued to deteriorate and died
from sepsis and shock in spite of antibiotic
treatment.
None of the patients who received cyclosporin

developed dysplasia or tumours. In the placebo
group one patient underwent colectomy after
high grade dysplasia of the colon was found at
colonoscopy and another patient developed a
cholangiocarcinoma, which resulted in death.
Other side effects which occurred only in the
cyclosporin group included headaches, tingling
and numbness in the extremities, tremor,
hirsutism, and gingival hyperplasia. When these
cyclosporin specific side effects occurred, there
may have been a tendency for the study drug to
be disclosed. The number of patients with side
effects was small, however (Table III), and
several different investigators evaluated
patients.36 These factors probably minimised
unblinding. One patient receiving cyclosporin
had severe nausea and vomiting and had to
discontinue the study after one year. Pancreatitis
occurred in one patient receiving placebo.

Discussion
Up to the present all patients treated with
cyclosporin for ulcerative colitis have had severe,
refractory disease and there are no published
controlled trials. Several case reports have sug-
gested that oral cyclosporin is effective in induc-
ing clinical and endoscopic remission.2022-24 Two
larger series have shown conflicting results.
Lichtiger25 reported that 11 of 15 patients with
severe ulcerative colitis responded to a short
course of intravenous (IV) cyclosporin (4 mg/kg!
day) followed by oral cyclosporin (6-8 mg/kg!
day) for six months, and that nine of the 11
responders remained in remission during the
follow up period. In contrast, Bianchi Porro26
reported five patients treated with oral cyclo-
sporin (8-5 mg/kg/day) and fi've patients treated
with IV cyclosporin (4 mg/kg/day) followed by
oral azathioprine in the responders. All five
patients receiving oral cyclosporin had a remis-
sion but relapse occurred within three months of
discontinuing the drug. Three of the five patients
treated with IV cyclosporin had a remission and
one of these three had a relapse nine months later
while receiving azathioprine. There are two pilot
studies suggesting that cyclosporin enemas are
effective for proctosigmoiditis.2728

Ulcerative colitis associated with primary
sclerosing cholangitis is usually quiescent or only
mildly active but a few patients do have moder-
ately active disease. Our results show that

patients treated with low dose cyclosporin for
primary sclerosing cholangitis are more likely to
have a disease course characterised by remission
or mild activity than are patients receiving
placebo. These results are the first controlled
data to suggest that cyclosporin may be of clinical
benefit in patients with ulcerative colitis. These
findings are surprising since it is more difficult to
show efficacy when the majority of patients have
remission/mild disease. A clinical trial specific-
ally designed to assess the efficacy of cyclosporin
treatment for patients with mildly or moderately
active ulcerative colitis would be of interest.
Such a trial would be unethical, however, given
the unfavourable risk/benefit ratio of cyclosporin
treatment in this setting. In spite of the method-
ological problems discussed below, this study
design is probably the only ethical way to obtain
placebo controlled data on the efficacy of cyclo-
sporin in patients with mildly and moderately
active ulcerative colitis.
The validity of comparing the effects of cyclo-

sporin and placebo on ulcerative colitis in
patients who were not randomly admitted to the
study or removed from the study on the basis of
ulcerative colitis disease activity can be justified as
follows. Firstly, although patients were randomly
admitted to the study on the basis of severity of
liver disease, patients with ulcerative colitis in the
placebo and cyclosporin treated groups had
similar characteristics, including mean age, sex
ratio, mean duration of colitis, extent of colitis,
concomitant therapy, and ulcerative colitis
disease severity (Tables I-II). Secondly, the mean
duration of treatment before study termination
was similar in both groups. This is not surprising
since the groups were balanced at study entry for
severity of liver disease and cyclosporin was not
effective in altering the natural progression of
primary sclerosing cholangitis to cirrhosis.6 Our
results compare the disease activity at entry with
the most severe disease activity experienced
during the entire treatment period for each
patient. To confirm that differences in treatment
duration for individual patients did not affect the
analysis, we also compared ulcerative colitis
disease activity in the placebo and cyclosporin
groups at one year when all patients were still in
the study. The ultimate clinical course of the
colitis became evident during the first year of the
study and therewas no difference between the one
year analysis and the final analysis (Table II) per-
formed after a mean follow up of 2 8 years in the
placebo group and 3-0 years in the cyclosporin
group.

Concern about nephrotoxicity has been the
major factor limiting more widespread investi-
gational use of cyclosporin in ulcerative colitis.
Most patients without renal disease receiving
cyclosporin have a 20% or more decline in renal
function during the first six months of treatment
with little progression thereafter."7 3X These
changes are usually reversible within two weeks
of stopping the drug. In the two largest studies
using cyclosporin for inflammatory bowel
disease the incidence of nephrotoxicity was
7-10%. 125 In all instances the toxicity was easily
reversed by reducing the cyclosporin dose.
Patients receiving cyclosporin in our study had a
20% rise in mean serum creatinine and a 14%
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reduction in mean iothalamate clearance at two
years. Only one patient (6%) receiving cyclo-
sporin met our criteria for nephrotoxicity and
that patient improved after reducing the dose.
These findings suggest that low doses of cyclo-
sporin can be given for prolonged periods to
patients with ulcerative colitis with minimal
nephrotoxicity.
The incidence of minor infections including

thrush and candida vaginitis was slightly higher
in patients receiving cyclosporin but the differ-
ence was not statistically significant. These
infections cleared up after standard treatment
and temporary discontinuation of the cyclo-
sporin. One patient died from cholangitis and
sepsis. Since cholangitis is a frequent complica-
tion of primary sclerosing cholangitis, it is not
clear that cyclosporin contributed to this death.
A further concern about treating ulcerative

colitis with cyclosporin is the carcinogenic risk in
patients who already have an increased incidence
of colonic dysplasia and carcinoma. In addition,
there is a small risk of developing lymphoma
with cyclosporin immunosuppression. Most of
the reported cases had associated Epstein-Barr
viral infection and occurred during treatment
with high doses of cyclosporin in combination
with corticosteroids and azathioprine.3839 Our
results showed no increase in the incidence of
any malignancies in patients receiving cyclo-
sporin, although the mean follow up is only 2-8
years.

In conclusion, patients treated with cyclo-
sporin for primary sclerosing cholangitis who
have coexisting ulcerative colitis have a more
benign course of colitis resulting both from
improvement of moderately active colitis and
fewer flares in patients with remission/mild
colitis. Significant cyclosporin toxicity during
prolonged treatment is minimal and does not
appear to be a limiting factor at this dose of
cyclosporin. Further controlled trials are needed
to define clearly the role of cyclosporin in the
treatment of ulcerative colitis.
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