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TREATMENT OF CHRONIC NON•A,NON-B HEPATITIS WITH RECOMBINANT 
HUMAN ALPHA INTERFERON 

A Preliminary Report 

JAY H, HODFNAULE, M.D., KEVIN D. MULLEN, M,D., D. BRIAN JONES, M.D., VINOD Rusrt;t, M.D., 
ADRIAN DI BtscEcl.IF., --M.D., MARION PETERS, M.D., JEANNE G. WAGGONER, B.A., YOON PARK, R.N., 

AND E. ANTHONY JONES, M.D. 

Abstract We treated 10 patients who had chronic non-
A,nort-B hepatitis with recombinant human alpha inter-
feron in varying doses (0.5 to 5 million units) daily, every 
other day. or three times weekly for up to 12 months. 

In 8 of the 10 patients, elevated serum aminotransfer-
ase levels decreased rapidly during therapy and eventual-
ly tell into the normal or nearly normal range. to two of 
these patients, the interferon therapy was stopped after 
four months, and in both cases, a prompt return of amino-
transferese activities to pretreatment values occurred. 
Prolonged treatment was associated with a sustained im-

NON-A,NO:N-B hepatitis is sa common and impor-
tant cause of liver disease and cirrhosis. It is the 

leading cause of post-transfusion hepatitis, and it ac-
counts for 20 to 40 percent of cases of sporadic hepati-
tis.1.5 Non-A,non-13 hepatitis has a marked propensity 
10 progress to chronic liver disease. In as many as 60 to 
70 percent of cases of post-transfusion non-A,non-B 
hepatitis, the patients continue to have elevations in 
serum aminutransferase levels for more than a year.24
Although many cases of chronic non-A,non-B hepati-
tis are asymptomatic and mild, an estimated 15 to 25 
percent lead ro considerable liver injury, with an insid-
ious progression to cirrhosis, portal hypertension, and 
hepatic failure.,,6-s 'l"here is currently no effective ther-
apy for chronic non-A,non-B hepatitis; corticostcroids 
do not appear to be beneficial.' 

The recent availability of highly purified and potent 
preparations of recombinant human alpha interferon 
has allowed trials of this antiviral and imrnunomod-
ulatory agent in the treatment of several acute and 
chronic viral illnesses. Alpha interferon has been re-
purted to have beneficial effects in chronic type B hep-
atitis and delta hepatitis.9-13 We report here the results 
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provement in aminotransferase levels; in three cases, 
biopsy specimens obtained after cne year of therapy 
showec marked improvement in hepatic histology, even 
though low doses of alpha interferon had been used. 

These preliminary 
findings, 

although not adequately 
controlled, suggest that long-term, low-dose alpha inter-
feron therapy may be effective in controlling the disease 
activity in some patients with chronic non-Anon-B hepati-
tis. A prospective controlled trial is now needed to assess 
the role of interferon therapy in this disease. (N Engl J Med 
1986; 315:1575-8.) 

of a preliminary study of l0 patients with chronic 
non-A,non-B hepatitis who received prolonged ther-
apy with recombinant human alpha interferon. 

MEraeons 

Patients 

Ten patients who fulfilled the criteria for the diagnosis of nmt-
A,non-B hepatitis were treated with alpha interferon. All patients 
had chronic fatigue, peraietent elevations in serum anrinotranaferase 
levels, and liver-biopsy changes indicative of chronic hepatitis. All 
had a history of possible exposure to non-Anon-B hepatitis; hepati-
tis had developed in six of the patients after blood transfusions, in 
three after parenteral drug abuse, and in one during employmett t in 
northern Africa. None had alcoholism or other obvious disorders 
that could httve caused liver disease. 

The 10 patients 19 men and I woman) were white and ranged in 
age from 26 to 62 years old (mean, 40). They had had elevations in 
serum alanine and aspareate aminotransferase levels for more than a 
year (mean, 6.4 years; range, 1.4 to 19.5). Furthermore, their serum 
antinotranuferase levels bad been consistently higher than 2.5 times 
the upper limit of the normal range on multiple occasions (mean, 8 
determinations; range, S to 12) during the previous year. Serum 
direct biliresbin levels wort normal in all the patients; the. ,arum 
albumin level was low in one, and the prothrombin time was pro-
longed in another. All the patients had normal serum levels of 
eeruloplasmin, copper, iron, transferrin, and alpha-I-aniitrypsin. 
All were negative for antinuclear and mitochondriai antibodies; sev. 
en had smtxJth-muscle antibody, and one had rheumatoid factor. 
Serum samples from all 10 were negativr for hepatitis R surface 
antigen and hepatitis D virus DNA on multiple occasions. One 
patient had stable levels of' ar,tibnrlies to hepatitis B surface and 
core antigens. Uver biopsies perfurmeel within eight months of the 
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beginning of treatment showed chronic persistent hepatitis in one 
patient, chronic active hepatitis in six, and chronic active hepatitis 
with cirrhosis in three. 

Interferon Therapy 

Treatment consisted of subcutaneous injections of recombinant 
human alpha interferon (Alfa-2b, lntror., kindly provided by the 
Schering Corporation, Kenilworth, N.J.). The patients were taught 
how to give the injections to themselves; thus, after the first week, all 
therapy was adminlstcrerl outside the hospital. In the fi rst ewers 
pa tents, the inilia! cas ntriiiron was 5 millinn units (AMU) 
daily. 'l'he other three patients started with a lower dace of 1 MU 
daily. in kill subjects, the door was gradually decreased on the basis 
of changes in serum aminotransl'ecase activity and the presence of 
side effects. Alter the close was reduced to I AIL_ dttiiv, the dosage 
sened le was changed so that the intcrfiroa was given either ki n 

alternate days or ihre.r times per week (Monday. Wednesday. and 
Friday . To (.late, three patients have been trea;ea; fur 12 rho:ohs 
and the remainder for 2, 3, 4, 5. 5, 9, and 10 months, respectively. 
Follow-up liver biopsy specimens were obtained in the three pa-
tients who were treated fur 12 months_ All patients gave written 
informed consent to participate in the study, and all details of 
the protocol were approved by the. Clinical Research Subcommittee 
of the National Institute of Diabetes and Digestive and Kidney 
Diseases. 

REStJt.?s 

Alpha interferon therapy was associated with a 
marked and sustained decrease in serum aminotrans-
ferase levels in 8 of the 10 patients treated (Table 1). 
The decreases in serum levels of the aminotransfer-
ases began within one to four weeks of the start of 
treatment and were usually sustained for as long as the 
interferon therapy was continued. In six patients, the 
serum aminotransferase levels fell into the normal 
range and subsequently remained normal, despite a 
reduction in the dose of alpha interferon to 1 MU 
three times weekly. These six patients are still re-

Table 1. Serum Aminotransferase Levels in 10 Patients with 
Chronic Non-A,Non-B Hepatitis Treated with Recombinant 

Human Alpha Iniertoron.-

PArlisa Du,AnON Or .,kRr.ai Ces, ALaMo's A,p,c,a,a 

No. TNea,, at 1NT-Ree To;v Aarn,uruusor,RA5E Aa,aor,Apstaaafe 

AT START AT TNU AT START AT END 

mu mtriew anHA1 t.ISter Utfdrr 

1 12:1 None 219 92 90 53 
2 4§ None 416 273 2822 251 
3 12 1 376 24 167 27 
4 12 I 200 25 157 27 
5 10 3 149 44 115 46 
6 2§ None 392 358 161 193 
7 9 1 460 34 153 23 
8 5 1 306 36 121 29 
9 5 1 272 24 122 26 

10 3 1 185 29 85 23 

Mean 297 91 146 70 

-Tae ,ono al values am below 45 C per 3,er far alanine amiroanntftxau and below 31 Slyer 
111,0 roe »panate amiannaturensc. 

TAll patient, lined Isxeiva] tie data of interferon drown there rimes a week, camp, for 
Pslimt 5. ate was crested daily, 

2htlerfaon dtaapy was napped in this potlem after 12 momtn of trcamKnt. 
itnterfemn ficrapy was swppcd is these patone baeute of apparent lack of ,fleas. 

Dec. IB, 1986 

ceiving interferon. In two other patients, the serum 
aminotransferase levels decreased markedly but re-
mained mildly elevated (less than 1.5 times the upper 
limit of the normal range); these patients have re-
ceived interferon intermittently. In the remaining two 
patients, serum aminotransferase activities did not 
decrease, and interferon was stopped after two and 
four months. 

The course of the first patient who was treated 
with alpha interferon is shown in Figure 1. Initial-
ly, the patient had an active cirrhosis, with serum 
aminotransferase levels that were persistently elevat-
ecl for more than nine years, The aminotransferase 
levels began to decrease within one week of the start 
of alpha interferon tacrapy and remained only mini-
mally elevated for tine entire period of therapy, de-
spite a reduction in the dose to 0.5 t4U daily. After 
a year of treatment, the interferon was stopped, 
and the serum aminotransferase levels remained low 
during the subsequent 12 months of follow-up eval-
uation. 

Therapy was discontinued after only four months 
in two patients whose serum aminotransferase lev-
cls became normal while they were receiving alpha 
interferon (Fig. 2). In both patients; the serum amino-
transferase levels returned to pretreatment values 
within one to two months after discontinuation of 
therapy. Reinstitution of interferon therapy at a 
lower dose was followed by another decrease in se-
rum aminotransferases into the normal range; the 
pattern of the response was similar to that observed 
during the first course of treatment. On the basis 
of these results, we decided to continue interferon 
therapy for at least 12 months in all patients whose 
serum aminotransferase activities improved during 
the treatment. 

The three patients whose courses arc shown in 
Figures 1 and 2 underwent a follow-up liver biopsy 
one year after they began to receive alpha interferon. 
In all three cases, the post-treatment liver-biopsy 
specimens showed a marked improvement in the de-
gree of portal inflammation and a disappearance of 
parenchymal hepatocytic necrosis. In one case, the 
biopsy findings indicated a change from an active 
cirrhosis to an inactive cirrhosis; in the remaining 
two, the change was from chronic active hepatitis to 
chronic persistent hepatitis or to minimal, nonspecific 
changes. 

The principal side effects of the interferon therapy 
were fatigue, achiness, headaches, irritability, and 
fever. These side effects were common with a dose of 
3 MU daily. The side effects decreased when the dose 
of interferon was lowered. At a dose of I MU three 
times a week, most patients had no appreciable side 
effects. 

DISCUSSION 

Research into non-A,non-B hepatitis has been frus-
trated by the failure to identify an agent associated 
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with this disease.' 16 Non-A,non-B hepatitis is clear-
ly a transmissible disease, but the agent that causes 
it has not been isolated, and reliable serologic mark-
ers for the infection have not yet been developed. 
Because of these problems, measurement of serum 
aminotransferase activities has been the only conven-
ient means of detecting and monitoring non-A,non-B 
hepatitis.2'3" 5

Alpha interferon was a natural choice as a possible 
therapeutic agent for chronic non-A,non-B hepatitis. 
This agent has a wide spectrum of antiviral activity 
and has been used to treat many acute and chronic 
viral illnesses. Alpha interferon has already been 
shown to inhibit replication of several human hepati-
tis viruses, including hepatitis A virus (in cell cul-
tures), 77 hepatitis B virus,3-12 and 
the hepatitis delta agent.ts 

In this study, initiation of inter-
feron treatment was followed by ' 900
prompt and marked decreases in
serum aminotransferase activities 5 zso 
in B of 10 patients with wcll-docu- = zoo 
merited chronic non-A,non-B hepa- H 1s0 
titis. The speed with which the de- k 100

creases in aminotransferase levels 60
occurred after the initiation of al- 4oc 
pha interferon therapy and the re- 9 0
producibility of these responses
during retreatment provided strong 

z 
_0 

evidence that the interferon had an < 
zoo 
,so 

effect on the disease and that the ,00 
changes observed were not coinci- so 
dental. The rapid improvement in - _ 
the results of serum biochemical 
liver tests in patients with chronic 
non-A,non-B hepatitis is in contrast 
to the delayed beneficial effects of 
alpha interferon in patients with 
chronic hepatitis B.t0• 11 The rapid 
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improvement we observed suggests 
that hepatoccilular injury in chron-
ic non A, non-B hepatitis is a direct 
result of viral replication and is less 
dependent on immunologically me-
diated injury, which appears to be 
the cause of liver damage in chronic 
hepatitis B. 

The decrease in serum amino-
transferase activities in our patients 

10 is with chronic non-A,non-B hepatitis 
was usually sustained for as long 
as the interferon was continued, 

Figure 1. Serial Determinations of Alanine Aminctransferase (ALT) and Asparate even when the agent was given in 
Amfnotransferase (AST) Levels in a Patient (No. 1) with Chronic Non-A,Non-E Hepatl- low doses. Whether this improve-tis'A": Was Treated for One Year with Gaily inject ons of Recombihar,t Human Alpha 

merit will be sustained after discon-

The doses of interferon were 5,3,2,1, and 0.5 million units (MU) per day. as Indicated linuation of treatment remains to 
above the stippled area. be shown. In one patient in this 

study, the improvement was sus-
tained after interferon therapy was 

stopped after a year of treatment. In two other pa-
tients, however, stopping the interferon therapy after 
only four months of treatment was followed by a 
prompt increase in aminotransferase levels to pre-
treatment values. These findings suggest that pro-
longed therapy with alpha interferon will be needed to 
obtain a sustained beneficial effect in non-A,non-B 
hepatitis. The use of low doses given three times week-
ly makes such prolonged therapy practical. 

The reproducibility of the decreases in aminotrans-
ferase levels in patients with non-A,non-B hepatitis 
given alpha interferon treatment was striking. How-
ever, the natural course of chronic non-Anon-B hepa-
titis often includes wide, spontaneous fluctuations in 
serum aminotransferase activities.' ,15 For this reason, 

MONTHS Arros START Or THERAPY 

Figure 2. Serial Determinalions of Alanirle Aminotranslierase (ALT) Levels in Two 
Patients (No. 3 and 4) with Chronic Non-ANon-B Hepatitis Who Were Treated with 

Two Cou-ses of Recombinant Human Alpha Interferon. 
The doses of alpha interferon, 1 to 5 million units (MU) daily, every other day (qod), or 

three times weekly (tiw), are indicated above the stippled areas. 
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the association of the decreases in serum enzyme ac. 

tivitics with the initiation of alpha interferon therapy 

needs to be confirmed by prospective, randomized, 
and controlled trials. Furthermore, the importance of 
the changes we observed in aminotransferase levels in 

relation to the underlying liver histology, as well as to 

the ultimate course and outcome of the disease, re-

quires further study. Non-A,non-B hepatitis remains a 
disease that is difficult to diagnose and that has an 

uncertain natural history."r5,lc The encouraging re-
sults of this preliminary study indicate the need for a 
prospective assessment of the possible role of long-
term, low-dose interferon in the treatment of this 
chronic viral illness. 

We are indebted to Tar. Carlton Vieschicvirz of she Schering Cot-

trot. nit fcr his constant surspurt curing these sutrlies and to the 
nursing srail'rd 9-D at the National I: .:i:tc of Diabetr: and Digcs-
tive and Kidney Diseases for shrir help in caring for the patients. 
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