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Abstract
Objective-To determine the effect of low dose

interferon alfa (human lymphoblastoid interferon)
on aminotransferase activities in chronic non-A
non-B hepatitis.
Design-Prospective randomised controlled

parallel group study of active treatment versus no
treatment carried out over 16 weeks and preceded by
baseline measurements at weeks 8 and 4 and time
zero.
Setting-Hepatology outpatient clinics in

secondary referral centres.
Patients-Fourteen adults with histologically

proved chronic hepatitis and persistently raised
aminotransferase activities for six months or more.
Interventions-Seven patients randomised to

receive interferon alfa 5 megaunits (MU) daily for
one week, reducing to 5 MU thrice weekly for seven
weeks, then 3 MU thrice weekly for eight weeks.
Controls not treated.
End point-Control of hepatic enzyme activity in

chronic non-A non-B hepatitis.
Measurements and main results-Serum aspartate

aminotransferase activity remained raised in
controls (mean increase in study period 23-4 U/l) but
fell rapidly to normal in the treated group (mean
decrease 106-4 U/l). In four cases values were
normal by eight weeks and in five cases by 16 weeks.
Only minor side effects were recorded (fever,
myalgia), which became less common as treatment
progressed.

Conclusions -Continuous low dose interferon alfa
reduces aspartate aminotransferase activity to
normal in most patients with chronic non-A non-B
hepatitis and may prevent progression to cirrhosis.

Introduction
Parenterally acquired non-A non-B hepatitis is a

main cause of morbidity in patients who have acquired
their infection from contaminated factor VIII or blood
transfusion or as a result of intravenous drug abuse.
Some 40-50% of patients acquiring the disease in this
way may develop chronic hepatitis, and in one series
19% of these patients progressed to cirrhosis.'
Treatment of the condition with acyclovir2 and
steroids' has not been successful. Both recombinant
interferon alfa and human lymphoblastoid interferon
alfa have been shown to be effective in chronic hepatitis
B infection,' and there have been two pilot studies of its
use in chronic non-A non-B hepatitis.36 In the first
study eight out of 10 treated patients had return of their
serum aminotransferase activities to normal during
treatment, and in the second study all three treated

patients had a similar complete biochemical remission
during treatment. Neither study was controlled.
These preliminary results are encouraging, but as

wide fluctuations in serum aminotransferase activities
occur in chronic non-A non-B hepatitis,7 controlled
studies are essential. This study aimed at assessing the
effect of low dose interferon alfa on aminotransferase
activities in a randomised controlled study of patients
with established chronic non-A non-B hepatitis.

Patients and methods
The study was an open randomised controlled

parallel group study of interferon versus no treatment
in patients with chronic non-A non-B hepatitis.
Fourteen patients with the disease recruited from a
hepatology clinic were randomised (sealed envelopes)
on entry to the study. The table gives their details.
All except two patients had a history of parenteral
exposure to blood or blood products and the sub-
sequent development of chronic hepatitis with
persistently raised serum aminotransferase activities
and liver biopsy appearances compatible with chronic
non-A non-B hepatitis. All were negative for hepatitis
B surface antigen, but one treated patient (case 3) had
IgG core antibodies indicating previous exposure to
hepatitis B. Other causes of chronic hepatitis were
excluded by finding normal serum oa antitrypsin,
iron, transferrin, caeruloplasmin, and copper
concentrations. No patient had antinuclear or
mitochondrial antibodies, but several patients had low
titres (< 1/40) of smooth muscle antibody. Alcohol and
drug induced liver disease were also excluded after
careful questioning. All patients were negative for
antibody to human immunodeficiency virus (HIV) at
entry to the study, but one treated patient (case 5)
seroconverted to HIV shortly after starting interferon.
Patients gave informed consent and the study was
approved by the local ethical committees.

Treatment was with interferon alfa (Wellferon).
The interferon was given by intramuscular or deep
subcutaneous injection and the patients taught to self
inject. The dosage was 5 megaunits (MU) daily for the
first week, reducing to 5 MU thrice weekly for
seven weeks, then 3 MU thrice weekly after this
time if aminotransferase activities were normal. If
aminotransferase activities were not normal by this
time then the patients continued with 5 MU thrice
weekly. Most patients developed a transient fever and
myalgia within a few hours of the interferon and were
advised to take paracetamol (500 mg every six hours) if
required. Patients were seen at weekly intervals for the
first month and then monthly. At each visit patients
were questioned about possible side effects and a full
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Characteristics oftreated and control patients

Case No Age (years)* Sex Source of non-A non-B hepatitis Liver biopsy findings

'Treatment group
1 58 M Factor VIII Not done
2 40 F Transfusion Chronic active hepatitis
3 38 M Unknown Chronic lobular hepatitis
4 51 F TIransfusion Chronic active hepatitis
5 26 1\1 Intravenous drug abuse Chronic lobular hepatitis
6 38 M Intravenous drug abuse Chronic active hepatitis/cirrhosis
7. 52 M1 T'ransfusion Chronic active hepatitis

Control group
8 39 F Transfusion Chronic active hepatitis
9 55 M Transfusion Chronic active hepatitis/cirrhosis
10 60 l\l Transfusion Chronic active hepatitis/cirrhosis
1 1 31 M Intravenous drug abuse Chronic active hepatitis
12 27 M Unknown Chronic lobular hepatitis
13 38 1st Intravenous drug abuse Chronic active hepatitis
14 31 F Factor VIII Chronic lobular hepatitis

*Mean age of treatment group 50-5 years; mean age of controls 46-8 years.

blood count, urea and electrolyte concentrations, and
aspartate aminotransferase activity were measured.

Statistical methods-The results were assessed by
analysis of variance for repeated measures.

Results
The figure shows the aspartate aminotransferase

activities of patients in the treated and control groups.
Analysis of variance for repeated measures showed that
there was no significant difference in the pretreatment
activities of the enzyme between the two groups. After
the start of interferon, however, there was a rapid fall
in aspartate aminotransferase activity towards normal
in all treated patients, which continued throughout the
period of treatment. In three treated patients activities
were in the normal range by four weeks, in four by
eight weeks, and five of the treated patients had
entirely normal aspartate aminotransferase activities
by 16 weeks. This reduction in aspartate amino-
transferase activities in the treated group (mean
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Serum aspartate aminotransferase activities (Ull) over time in treated
and control patients with chronic non-A non-B hepatitis

reduction between time zero and 16 weeks 106 4 U/I)
was sustained over the period of treatment. In the
control group no patient showed any consistent change
in aspartate aminotransferase activity during the same
time period, and the mean activity increased slightly
between time zero and 16 weeks (mean increase
23 4 U/1). For each patient the four post-treatment
values were subtracted from the mean of the three
pretreatment values. Analysis of variance for repeated
measures showed a pronounced treatment effect
(F1,12=31 95; p<0-001) and no interactions between
treatment and time. Though all the treated patients
showed an initial fall in aspartate aminotransferase
activity, two (cases 6 and 7) still had abnormal activities
by 16 weeks; in one of these patients early cirrhosis was
found on liver biopsy.
The treatment was well tolerated by all patients, the

main side effects being fever, chills, and myalgia for a
few hours after the initial interferon injections. These
side effects became less common after several weeks of
treatment, and most patients had minimal or no side
effects when the interferon was reduced to 3 MU thrice
weekly. One patient reported mild hair loss and
depression. Five of the treated patients (whose
aspartate aminotransferase activities returned to
normal) reported feeling better and less fatigued.
Symptoms in the remaining two patients remained
unchanged.

Discussion
This is the first controlled study to show that

interferon alfa can rapidly return aspartate amino-
transferase activity to normal in most patients with
chronic non-A non-B hepatitis. It confirms the earlier
results of pilot studies.56 Though all treated patients
showed a reduction in aspartate aminotransferase
activities, in two patients values did not return to
normal. Failure of some patients with chronic non-A
non-B hepatitis to respond to interferon was also noted
in one of the earlier studies. Whether this failure of
treatment is related to the type of non-A non-B agent
(there is probably more than one), misdiagnosis
of chronic non-A non-B hepatitis, or individual
differences in response to interferon is not known.

Lymphoblastoid interferon alfa is a mixture of
(t interferons produced by stimulation of a human
cell line with Sendai virus. ca Interferon has many
biological effects, including the induction of intra-
cellular antiviral mechanisms and amplification of the
immune response.89 Preliminary data indicate that
both interferon alfa and recombinant (x interferons are
effective in some patients with chronic hepatitis B
infection.4 It has also been shown that cc interferon
inhibits the replication of hepatitis A'0 and hepatitis
delta agents." In some patients with chronic hepatitis
B infection interferon precipitates a hepatic illness
some weeks after treatment has been started, which
probably reflects immune mediated clearance of
infected hepatocytes. 12 By contrast, our results indicate
that in chronic non-A non-B infection interferon
produces a rapid fall in aspartate aminotransferase
activity immediately after starting treatment. This
suggests that unlike hepatitis A and B viruses, which
cause hepatocyte damage indirectly by immune
mediated mechanisms,"'4 the non-A non-B agent is
probably directly hepatocytopathic.
The one patient who developed HIV antibodies

shortly after beginning interferon responded within
four weeks of starting treatment and continued to have
normal aspartate aminotransferase activity during
treatment. This is in contrast with chronic hepatitis B
infection, in which interferon appears to work less well
if patients are positive for HIV antibody.8 This further
supports the contention that, whereas in chronic
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hepatitis B infection interferon probably exerts
its beneficial effect through the immune system, in
chronic non-A non-B infection the interferon acts
directly on the virus infected hepatocytes.
These initial results are encouraging, and longer

term study of these patients is being undertaken to see
whether the histological picture of the liver improves in
parallel to biochemical values and also whether the
improvement persists after interferon has been
discontinued. Preliminary studies suggest that,
certainly in some patients, one year of continuous
treatment may be successful in bringing about a
permanent biochemical and histological remission.'
Even if relapse does occur on stopping treatment,
continuous low dose interferon, which is accompanied
by comparatively minor side effects, may be an
acceptable inconvenience in view of the high risk of
cirrhosis that untreated patients run.

We thank Sister Mary Crossey for help in managing the
treatment, Jane Wadsworth for expert statistical advice, and
Wellcome Research Laboratories for supplying Wellferon.
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Abstract
Objective-To assess the safety and efficacy of a

preparation of mesalazine (5-aminosalicylic acid)
coated with a pH dependent resin (Eudragit L) as
compared with sulphasalazine in patients with active
mild to moderate ulcerative colitis.
Design-Eight week randomised double blind

parallel group study.
Setting-Forty six gastroenterology outpatient

clinics in seven countries.
Patients-Two hundred and twenty patients aged

18-70 who met the following criteria: clinical activity
index -6 and endoscopic index -4; no concomitant
treatment for ulcerative colitis; no hypersensitivity
to salicylates or sulphonamides. Of the 164 patients
eligible for efficacy analysis, 87 received the coated
preparation of mesalazine and 77 sulphasalazine.
Most of the remaining patients (28 in each group)
were ineligible for the efficacy analysis because of
treatment with steroid enemas. All pretrial charac-
teristics were comparable in the two treatment
groups.
Interventions-Coated mesalazine (Mesasal) 1-5 g

daily or sulphasalazine 3 0 g daily for eight weeks.
Compliance monitored by pill counts.
Endpoint-Clinical and endoscopic remission.
Measurements and main results -Clinical activity

measured by daily diary cards, assessment by in-
vestigators, and laboratory findings. Endoscopic
evaluation at week 8. After four weeks 50 of 70
patients (71%) taking coated mesalazine and 38 of 58
(66%) taking sulphasalazine had achieved remission
of their disease by eight weeks remission rates were
74% (37/50 patients) and 81% (35/43) in the two
treatment groups respectively. Endoscopic remis-
sion at eight weeks was recorded in 20 of 41 patients

(49%) taking coated mesalazine and 18 of 38 (47%)
taking sulphasalazine. There was a higher incidence
of adverse events among patients taking sulphasala-
zine (25/105; 24%) than among those taking coated
mesalazine (16/115; 14%).
Conclusion-Mesalazine coated with Eudragit L

is a safe, logical alternative to sulphasalazine.

Introduction
Sulphasalazine has been a standard treatment for

acute inflammatory bowel disease and for maintaining
remission since Svartz discovered its anti-inflammatory
properties in the 1940s. 1-3 Its use, however, is limited
by intolerance or hypersensitivity in up to one third of
patients with the disease.46 Sulphasalazine is composed
of 5-aminosalicylic acid and sulphapyridine joined by
an azo bond. 5-Aminosalicylic acid (mesalazine) is the
active moiety responsible for the* therapeutic efficacy
of the drug in ulcerative colitis,70 the sulphapyridine
component (acting only as the vehicle for 5-amino-
salicylic acid) evidently being responsible for most
adverse effects. 11-20
Though the exact mechanism of action is not clearly

established, the anti-inflammatory properties of 5-
aminosalicylic acid are apparently related to its topical
effects on the inflamed colonic mucosa.7 Inhibition of
several mediators that may have a role in the patho-
genesis of the inflammatory response might in part
explain the therapeutic effects of 5-aminosalicylic acid.
5-Aminosalicylic acid inhibits the colonic formation of
prostanoids,2' leucotriene B4,22 leucotriene C4,23 and
platelet activating factor.24
To maximise efficacy and minimise toxicity tne

logical therapeutic approach is delivery of 5-amino-
salicvlic acid devoid of sulphapyridine to the diseased
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