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Treatment of chronic hepatitis B with interferon a-2b and interleukin-2 
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A total of 37 patients with histologically confirmed chronic viral hepatitis B and presence of HBV-DNA and HBsAg 
in the serum were treated in a randomized, prospectively controlled multicenter trial either with recombinant IFN ~- 
2b alone or a combination of IFN ct-2b and recombinant IL-2. Twenty-two patients from group A were treated with 
3 MU of IFN ct-2b s.c. thrice weekly for 5 months. Starting at month 2 IL-2 was added: priming doses of 1.5 million 
CU were given s.c. on the first 2"days of each of the remaining 3 months, followed by maintenance doses of 0.3 million 
CU daily for 5 days per week. Fifteen patients from group B received 5 MU of IFN c<-2b s.c. thrice weekly for 5 
months. Five patients from group A (24%) and 4 patients from group B (28%) cleared HBV-DNA and HBeAg from 
the serum, and normalized elevated serum aminotransferase activities. The response rate in both groups did not differ 
significantly. Since side effects were more pronounced during combination therapy than in IFN ~t-2b monotherapy, it 
is suggested that treatment with IFN a-2b alone is preferable to a regimen of IFN ~-2b/IL-2 applied according to the 
above schedule. 
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Human interferons have proven beneficial in patients 
with chronic hepatitis B and persistent viremia. Clinical 
trials for treatment of chronic hepatitis B have shown 
induction of response rates of approximately 35% in Cau- 
casian patients infected during adult life (I-3). Several 
approaches with numerous modifications and 
combinations of IFN with other antivirai agents have 
failed to increase the response rates to IFN ct used as 
single agent treatment (4-13). Recently, therapy with 
IL-2, a lymphokine which amplifies immune function, 
has been reported favourable for individual patients with 
chronic hepatitis B (14). A randomized, prospectively 
controlled trial in a Caucasian patient population has 
been performed in order to evaluate the response rates 
of combination therapy with IFN ct-2b and IL-2 versus 
IFN ct-2b alone. 

Patients, Materials and Methods 

Patients 

A total of 37 patients [31 males, 6 females; mean age 
45 years (23-60)] entered the trial between 1989 and 
1991 and were randomized to receive either IFN ct-2b 
and IL-2 combination therapy (group A, n =  22) or IFN 
ct-2b monotherapy (group B, n = 15). All patients revealed 
histological evidence of chronic hepatitis, seropositivity 
for HBV-DNA and HBeAg, and elevated ALT activities 
of at least twice the upper limit of normal. 

Patients with HDV and HIV infections, decompen- 
sated hepatocirrhosis, chronic renal insufficiency, under 
haemodialysis treatment or immunosuppressive medica- 
tion, as well as patients with organ transplantations or 
in bad general condition, were excluded. Informed writ- 
ten consent for participation in the trial was obtained 
from all patients. 

In both groups there were no significant differences 
with respect to sex and age, duration of disease, serum 
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aminotransferase activities and concentration of HBV- 
DNA in the serum (Table I). On biopsy chronic aggres- 
sive hepatitis was found in 35 patients, chronic persistent 
hepatitis in 1 patient and the early onset of hepato- 
cirrhosis in 1 patient. 

Twenty-one patients from group A and 14 patients 
from group B completed the protocol. One patient from 
group A was withdrawn from the trial because of a 
pronounced urticarial reaction. The patient with hepato- 
cirrhosis (group B) underwent liver transplantation prior 
to completing the study protocol. 

Materials and Methods 
Blood samples were taken at monthly intervals 3 

months prior to initiation of therapy, during treatment 
and 3 months after study completion. Serum analysis 
included blood cell counts, bilirubin, activities of ALT, 
AST, GGT,  GLDH,  CHE, ALP, electrophoresis and 
prothrombin time. The measurements were performed 
according to standardized methods. HBV-DNA was 
measured by Hep-Probe B TM (GIBCO/BRL, Life Tech- 
nologies, Eggenstein, Leopoldshafen, Germany). HBeAg/ 
anti-HBe were determined by radioimmunoassay test 
kits (Ausria II e , Ausab ®, Abbott-HBe ®, Abbott 
Laboratories, Chicago, IL, U.S.A.). 

Treatment of group A consisted of 3 MU of recombi- 
nant IFN ct-2b ( INTRON A ®, Essex Pharma GmbH, 
Munich, Germany) administrated s.c. thrice weekly for 
5 months. Starting at month 2 IL-2 (Proleukin ®, Euro- 
cetus GmbH, Frankfurt, Germany) was added to the 
regimen: on the first 2 days of each of the remaining 3 
months priming doses of 1.5 million CU were given s.c., 
followed by maintenance doses of 0.3 million CU s.c. 
daily 5 days per week. Group B patients received 
monotherapy with 5 MU of IFN ct-2b s.c. thrice weekly 
for 5 months (Fig. 1). 

After initial hospitalization and observation the treat- 
ment was continued by the outpatient department. 
Therapeutic responders were assessed according to the 
following criteria: elimination of HBV-DNA from the 
serum, HBeAg seroconversion to anti-HBe, and normal- 

TABLE 1 

Cha.racteristics of patients with chronic hepatitis B treated either with 
IFN ct-2b and IL-2 combination therapy (group A) or with IFN ct-2b 
monotherapy (group B) 

Group A Group B 
IFN ct-2b+lL-2 IFN a-2b 

Age (years) 45 (23-60) 45 (28-58) 
Sex (M/F) 19/3 12/3 
H BV-DNA (pg) 124 __ 16.9 125 _+ 14.2 
ALT (U/l) 78 + 9.1 98 _+ 24.9 
AST (U/I) 47_+6.8 51 _+ 10.1 

Group A 
(lien o.-2b + ILo2) 

1-31-21-1' 
Group B 
(IFN a-2b Monoth 

Months 

I-al-21-i 

IFN (x-2b and IL-2 in CHB: 
TREATMENT SCHEDULE 

-~ IFN ¢t-2b 3 x 3 Mio. IU p.w..--llP 

I ~  IL-2 5 x p.w..~l~ 

1[. 21 al 41 /s'"d 71 81 
IFN a.-2b 3 x 5 MIo. IU p . w . - - ~ l  

L 

11 21 31 41 5 617181 
Fig. I. Treatment schedules. 

ization of ALT activity at least until completion of 
follow-up for 3 months after therapy. 

Statistical analysis 
The therapeutic response rates were evaluated by the 

chi-square-test. The biochemical and virological results 
were analysed by Wilcoxon's rank sum test. 

Results 

Of the 21 patients treated in group A with IFN ~-2b 
and IL-2 combination therapy, 5 patients (24%) showed 
a response according to the criteria defined above. Four  
of the 14 patients (28%) who received IFN ct-2b mono- 
therapy responded to treatment. Baseline HBV-DNA 
serum levels in patients of both groups who successfully 
responded to therapy were lower than in non-responders 
(Table 2). 

There were no significant group differences in pre- 
treatment values of ALT activity, but the decrease in 
ALT activities was different between patients in group A 
or B (Fig. 2): mean ALT activities of responders in 
group A treated with IFN 0t-2b and IL-2 combination 
therapy decreased to clearly lower levels than those of 
responders in group B under IFN ct-2b monotherapy. 

During therapy a similar more rapid decline in ALT 
activities was observed in non-responders of group A as 

TABLE 2 

Comparison of HBV-DNA in responders and non-responders prior 
to initiation of therapy 

Group No. of patients HBV-DNA (pg) 
g+SEM 

A Responder 5 28 -I- 7.8 
Non-responder 16 146-+ 18.5 

B Responder 4 68 -+ 15.4 
Non-responder 10 141 -t- 19.6 
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ALT 
u/1 

1 5 0 -  

1 0 0 -  

5 0 -  

2 5 -  

IFN o¢-2b+ IL-2 

Responder I Non-Responder 
n=5 i n=16 

-34) 1-5 6-8 -3-0 1-5 6-8 
Ther. Ther. 

IFN a - 2 b  

,,sponder Non-Responder 
n=4 ] n=lO 

-3-0 1-5 6-8 -3-0 1-5 6-8 
Ther. Ther. Months  

Fig. 2. Comparison of mean ALl" values in responders and non-responders during pretreatment (months -3 -0 ) ,  treatment (months I-5) and 
post-treatment follow-up (months 6-8). Patients with chronic hepatitis B were treated either with IFN ~-2b and IL-2 combination therapy 

(group A) or with IFN a-2b monotherapy (group B). 

compared with non-responders of group B. Patients of 
both groups, however, did not achieve normal ALT 
ranges during the follow-up. 

The immunostimulatory effect of IFN ~ in treatment 
of patients with chronic hepatitis B is reported to be 
signalled by an initial flare-up of hepatitis with serum 
aminotransferases increasing above the baseline pre- 
treatment values. As previously reported for patients of 
a pilot study (15), in this study decreases in ALT activities 
of patients treated with IFN ct-2b and IL-2 combination 
therapy were not preceded by an initial ALT flare-up. 

Side effects such as infiltration at the IL-2 injection 
sites, urticaria, headache, myalgia, weight loss and 
diarrhea were more pronounced during IFN ct-2b 
and IL-2 combination therapy than in IFN ~-2b 
monotherapy. 

Discussion 

The results of the present study show that monother- 
apy with 5 MU of IFN ct-2b thrice weekly over 5 months 
achieves a response rate of 28% in non- 
immunosuppressed Caucasian patients with chronic 
hepatitis B, which is comparable with the findings in 
other studies performed with various types of interferons 
given in different doses and for different treatment 
periods (1-13). 

None of the previously used treatment protocols has 
succeeded in increasing markedly the efficacy of IFN ~, 
even with numerous modifications and combinations 
with other ant(viral agents such as adenine arabinoside 

(i 6), adenine arabinoside monophosphate (17), acyclovir 
(18), or interferon-gamma (19). 

New agents that hold some promise as therapeutic 
agents for hepatitis B have recently been introduced 
such as levamisole (20), thymosin (21), foscarnet (22), 
nucleoside analogues (23), plant extract of Phyllanthus 
amarus (24), granulocyte-macrophage colony-stimulating 
factor and IL-2 (14). So far, however, large-scale trials 
to demonstrate their efficacy in combination with or 
without IFN 0t are lacking. The findings in our trial 
have shown that combination therapy with 3 MU IFN 
ct-2b thrice weekly over 5 months and IL-2 in the last 
4 months induces a response rate of 24%, a finding 
which is comparable to the response rate of IFN ct-2b 
monotherapy. 

In accordance with previous reports of IFN ct therapy 
in chronic hepatitis B (3), baseline HBV-DNA serum 
levels of successfully responding patients in both treat- 
ment regimens were clearly lower than those of non- 
responding patients. This might be due to an already 
stimulated immune system, which has already inhibited 
viral replication to a certain degree. According to this 
hypothesis, ALT activity of patients treated with IFN 
ct-2b and IL-2 has decreased to a clearly lower level 
than that of patients having undergone IFN ct-2b single 
agent treatment. However, it is still unknown why the 
decrease in ALT activity in patients with IFN ct-2b and 
IL-2 combination therapy is not preceded by an initial 
flare-up of serum aminotransferases which is usually 
seen in patients with IFN ~ monotherapy. 

Since combination therapy with IFN ~-2b and IL-2 
according to the applied schedule does not significantly 


