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Summary. — E l e v e n  p a t i e n t s  i n  ea r ly  s t ages  of chron ic  ac t i ve  
hepa t i t i s  B (CAH-B)  were  t r e a t e d  f o r  weeks  o r  m o n t h s  w i t h  a 
n a t u r a l  o r  r e c o m b i n a n t  h u m a n  in t e r f e ron  a l p h a  ( H u  I F N  a lpha ) .  
Changes  of s e r u m  levels of  selected he pa t i t i s  B v i r u s  ( H B V )  
m a r k e r s  were  observed  a f t e r  H u  I F N  a l p h a  admin i s t r a t i on .  I n ­
crease of H B s A g  level accompan ied  b y  m o r e  o r  less s imu l t aneous  
H B e A g  level depression w a s  t h e  m o s t  in te res t ing  observa t ion .  
These  changes  were  well expressed  i n  5 r eac t ive  p a t i e n t s  o n l y ;  
t h e y  usua l ly  ceased a f t e r  w i t h d r a w a l  of  I F N  t h e r a p y .  R e a c t i o n  
of  t h e  r ema in ing  6 p a t i e n t s  w a s  e i t he r  p o o r  o r  n o t  demons t r ab l e .  
T h e  possible m e c h a n i s m  f o r  H B s A g / H B e A g  s e r u m  level changes  
d u r i n g  t h e  I F N  t h e r a p y  of C A H - B  is  discussed.  
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Introduction 

T r e a t m e n t  of v i ra l  he pa t i t i s  B (VH-B)  still d e p e n d s  o n  empir ica l  app roaches  
r a t h e r  t h a n  o n  reproducib le  a n d  eff ic ient  t he r apeu t i ca l  appl ica t ions .  Aden ine -
arabinoside  a n d  acyclovir  w e r e  t h e  m o s t  f r e q u e n t l y  u s e d  w i t h  va r i ab le  a n d  
o f t e n  controvers ia l  r esu l t s  (Pol lard  et al., 1978; Scul la rd  et al., 1981; H o o f -
nagle  et al., 1984; Wel ler  et al., 1985). These  differences seem t o  come f r o m  
t h e  ind iv idua l  i m m u n o r e a c t i v i t y  of p a t i e n t s  (Novick  et al., 1984). Similar  
resul ts  were  o b t a i n e d  w h e n  va r ious  classes of  n a t u r a l  o r  r e c o m b i n a n t  I F N  
p repa ra t i ons  were  used .  I n  t h e  m a j o r i t y  of publ i shed  t r i a l s  t h e y  also exh i b i t ed  
r a t h e r  pa r t i a l  a n d  t r a n s i e n t  t he r apeu t i ca l  e f fec t  o n  C A H - B  infec t ion  (Green-
berg  et al., 1976; S c h a l m  a n d  He i j t i ng ,  1982; Dooley  et al., 1986; S o t t o  et al., 
1986; Car reno  et al., 1987; P o r r e s  et al., 1988; Suzuki ,  1988; K u m a d a  a n d  
I k e d a ,  1988; T h o m a s ,  1988, Colombo,  1988; S tanč e k  et al., 1988). 

I t  i s  well k n o w n  t h a t  spontaneous react ivat ions  or seroconversions m a y  
occur dur ing  CAH-B infection (Liaw  et al., 1987; Tong, 1987). A l l  these  
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changes reflect more or less efficient immunological capabi l i ty  of t h e  infected 
organism t o  recognize foreign antigens  a n d  c o m b a t  the  disease. I n  t h e  case 
of H B V  infection immune mechanisms are  o f ten  fac ing  not-quite-non-self 
ant igens,  e.g. due  t o  a n t i b o d y  formation aga ins t  HBsAg-bound serum albu ­
m i n  recep tors  which  m a y  cause  " H B s A g  m a s k i n g "  (Albert i  et al., 1984; 
Mach ida  et al., 1984; Pon t i s so  et al., 1985; Gerken  et al., 1987). 

I n  o u r  p rev ious  w o r k  (S tanček  et al., 1988) w e  demonstrated well expressed 
oscilations of H B s A g  serum levels  wi thout  s ignif icant  changes of other 
aetiological CAH-B markers .  Here w e  present more  d a t a  on serum marker  
changes dur ing  I F N  t h e r a p y  a t  ear ly  s t a g e s  of CAH-B development com­
pa r ing  t h e m  w i t h  t h e  previou  s resu l t s  o b t a i n e d  i n  I F N - t r e a t e d  p a t i e n t s  i n  t h e  
cou r se  of well-established CA H -B .  

Materials and Methods 

I FN-alpha preparations and their dosage. N a t u r a l  H u I F N  a l p h a  w a s  prepared  according t o  
modification described b y  Fuehsberger  et al. (11)79); recombinant  I F N  were R O F E R O N  (Roche. 
Switzerland) a n d  R E A F E R O N  (USSR) .  Usual  dot-age of I F N  w a s  e i ther  3 x 106 I . U .  applied 
in t ramuscula ry  t h r ee  t imes  a week o r  gradual ly  in increasing doses f r o m  5 X 104 t o  106 I . U .  daily 
for  2 weeks, t h e n  10® I.U. 2 — 3 l imes weekly  for  the  rest of the  treatment.  The total IFN dose was  
3 x 107 — 15 x 107 I.U. g iven either continuously for  a period of 4 to  28 weeks or in once or 
twice repeated 4 to  12 weeks courses. 

HHV serum markers. H B s A g ,  HBeAg,  anti-HBc-IgM anti-HBc-IgG anti-HBe, and anti-
11 l is  levels were estimated b y  commercially avai lable  tests  (Abbott ,  Sorin. Boehring, and Sevac 
EI,ISA or RJA kits) and used according to  manufacturers  recommendations. For further  details 
see also Stanček  et al., 1987. 

Biochemical and immunological examinations. Commonly used techniques based mostly on 
commercially avai lable  tests  were employed. Majority  of the tes t s  were performed on the basis 
of regular services a t  the  Department for  Clinical Biochemistry, Faculty  Hospital, Kramvre.  
Brat i s lava.  

Patients selection. All selected patients suffered from V H - B  infection in i t s  early  s tages  of chronic 
development with persistence of their initial, usual ly  high H B s A g ,  H B e A g ,  alanine aminotrans­
ferase (ALT),  a n d  bil irubin se rum levels. Dura t ion  of t h e  illness before  appl icat ion of I F N  only 
o r  combined I F N  t h e r a p y  was  4 t o  6 m o n t h s .  T h e  t e r m  "conven t iona l "  t h e r a p y  is used fo r  non­
specific s y m p t o m a t i c  therapies  usual ly  including v i t a m i n s  a n d  hepatoregenerat ing substances 
(e.g. Heparegen,  Legalon,  Essent ialc ,  F lavobion ,  etc.) .  

Results 

Oscilations of IIBsAg/HBeAg blood levels during acute hepatitis B (AH-B) 
infection in ''conventionally"-treated patients 

Blood levels of HBsAg,  HBeAg,  a n t i -H Bc - t o t a l ,  a n t i - H B e ,  a n d  a n t i - H B s  
were  f r e q u e n t l y  moni to red  d u r i n g  a c u t e  course of H B - V  infect ion o r  a n  
ea r ly  period of recovery  of conven t iona l ly - t rea ted  pa t i en t s .  Some  i m m u n o ­
logical p a r a m e t e r s  were  also checked.  F i g .  1 shows  t h e  mos t  t yp ica l  d y n a m i c s  
of  t h e  followed m a r k e r s  in  a n  uncompl ica ted  case (Fig- l - I )  a n d  i n  a p a t i e n t  
wi th  s o m e w h a t  pro longed r ecove ry  (Fig.  1 - I I ) .  I n  t h e  first case t h r e e  well 
d is t inguished a n d  reproducib le  p e a k s  of H B s A g  were  seen before  H B e A g /  
a n t i - H B e  seroconversion which  w a s  t h e n  followed b y  H B s A g / a n t i - H B s  sero­
convers ions  w i t h  final r ecovery  f r o m  t h e  disease. T h e  first H B s A g  depression 
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Fi(|. 1 
Dynamics of H B V  serum markers  during 
AH-B infection of "conventional ly"  

treated patients  
X I  — H B s A g  t i t res  x 103 I t — •  © 
X 2 — H B e A g  act iv i ty  x 10 3  c.p.m. 
O - — O  
anti-HBs act iv i ty  x 1 0 s  c.p.m. • 
X li — anti-HBc IgM + IgG levels  
(inhibition of c.p.m. x 102) ® B 
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coincides w i t h  t h e  m a x i m u m  H B e A g  level .  S o m e w h a t  d i f f e r e n t  p i c t u r e  c a n  
b e  seen  i n  t h e  s e c o n d  p a t i e n t  ( I I )  w i t h  a p r o l o n g e d  r e c o v e r y .  H e r e  w e  regis ter ­
e d  co inc iden ta l  p e a k s  of , -both  H B s A g  a n d  H B e A g  w i t h  d i s a p p e a r a n c e  a n d  
r e - a p p e a r a n c e  of  H B e A g / a n t i - H B e  a n d  final se roconvers ion  t o  a n t i - H B s  a t  
r ecove ry .  S l igh t  d i f ferences  w e r e  obse rved  also i n  t h e  d y n a m i c s  of  t h e  ava i l ab le  
immunolog ica l  p a r a m e t e r s .  

Random depressions of HBeAg serum levels often coincidental with HBsAg 
eleva tions possibly due to I FN administration 

I n  5 o u t  of  o u r  11 I F N  a lone ,  o r  I F N  c o m b i n e d  w i t h  e i t h e r  t r a n s f e r  f a c t o r -
( T F )  o r  cor t icoids-  o r  a cyc lov i r - t r ea t ed  p a t i e n t s ,  per iodica l  b lood  level  osci-
l a t i ons  of  s o m e  H B V  m a r k e r s  could  b e  obse rved  a t  d i f f e r e n t  i n t e r v a l s  a f t e r  
I F N  a d m i n i s t r a t i o n  (Fig.  2). N o  s u c h  osci la t ions  w e r e  reg i s te red  i n  t h e  
r e m a i n i n g  6 " n o n - r e a c t i v e "  p a t i e n t s  t r e a t e d  accord ing ly .  I n  s o m e  of t h e  
r e a c t i v e  p a t i e n t s  t h e  H B s A g  level  e l eva t ions  w e r e  o f t e n  a c c o m p a n i e d  b y  
H B e A g  level  depress ions  a n d  v ice  v e r s a  (e.g. F i g .  2 - I I ) .  T h i s  p h e n o m e n o n  
w a s  u sua l l y  closely r e l a t e d  t o  a s u b s e q u e n t  i m p r o v e m e n t  of  o t h e r  b iochemica l ,  
immunolog ica l ,  a n d  clinical p a r a m e t e r s  a n d  could  n o t  b e  seen  i n  n o n r e a c t i v e  
p a t i e n t s .  None the l e s s  n o  final r e c o v e r y  f r o m  t h e  disease  w a s  seen  d u r i n g  
severa l  m o n t h s  of  o b s e r v a t i o n  fol lowing I F N  a lone  o r  c o m b i n e d  I F N  t h e r a p y  
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Fig.  2 

Dynamics  o f  H B V  serum m a r k e r s  dur ing  
ear ly  per iods  of CAH-B development  

in J."FN t reated  pat ients  
X 1 — H B s A g  a c t i v i t y  x 10 3  c .p.m. 
(patient  I)  o r  H B s A g  t i t res  x 1 0 3  (pa­
t i e n t  I I )  0 # 
X 2 — H B e A g  a c t i v i t y  x 10 3  c.p.m. 
o — o  
X 3 — ant i-HBc IgM a c t i v i t y  x 10 3  

c.p.m.  • • 
A r r o w s  on absc i s sas  indicate H u I F X  
t h e r a p y  s t a r t  ( t ) o r  e n d  ( j ) 

in  either responsive or non-responsive pat ients .  I n  some react ive  pat ients  
substant ia l ly  decreased serum levels  of aminotransferases  a n d  bilirubin or 
even  periodical disappearance of  usual ly  low H B e A g  serum levels a n d  milder 
clinical course could b e  observed.  Short-lasting (10—15 d a y s )  depressions 
of  immunoglobulins levels  were  commonly observed  short ly  a f t e r  H u I F N  
alpha administration b u t  t h e y  usual ly  returned t o  original va lues  regardless  
of the  continuation of 1FN therapy.  

Influence of combined I FN, short-course T F, corticoids or acyclovir therapies 
on HBV serum markers expression 

I n  t w o  of our eleven pat ients  H u I F N  alpha therapy  w a s  combined wi th  
relat ively  short  courses of corticoid (Praednison) t h e r a p y  (Fig. 3). Several  
months  a f t e r  rather  unsuccessful I F N  administration, one of the  pat ients  
(Fig. 3-1) w a s  t reated wi th  usual g radual ly  decresing dosage (80 t o  1 mg/day) 
of corticoids b y  oral route.  S h a r p  increase of  H B e A g  levels w a s  observed 
short ly  a f t e r  corticoid administration which w a s  then followed b y  decrease 
of b o t h  H B s A g / H B e A g  and also anti-HBc-IgM levels. A f t e r  reintroduction 
of H u I F N  alpha a s l ight  improvement  of pat ient ' s  disease could be registered 
following s imultaneous fluctuation of HBsAg/.HBeAg serum levels. 

Another  of t h e  part ia l ly  IFN-responsive pat ients (Fig. 3-II) in a n  ear ly  
s t a g e  of  CAH-B development  received t w o  injections of t rans fer  fac tor  (SE-
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V A C ;  Praha)  together  w i t h  t h e  usua l  cosage of recombinant  H u I F N  a lpha  
(ROFERON-A, Roche)^ Since t h e  effect achieved w a s  again part ial,  t h e  
pat ient  w a s  g iven  90 mg/day of Praedrison wi th  decreasing dosage  dur ing  
14 d a y s  t o  final 35 mg/day  followed b y  aidden interruption of t h e  corticoid 
t h e r a p y  and  I F N  readministration. Gradually increased H B s A g / H B e A g  
levels were  seen a f t e r  corticoid application b u t  no beneficial therapeutic  
ef fect  w a s  achieved. Final  a t t e m p t  w a s  \hen m a d e  b y  combined H u I F N  
alpha and  acyclovir  t reatments .  Neither t l i s  combination lead t o  recovery  
f r o m  t h e  disease. I t  h a s  t o  b e  stressed, however, t h a t  dur ing  all therapeut ic  
approaches gradual ly  decreasing pathogenetic activit ies  were  observed  in  
both  pat ients  a n d  a t  t h e  final release f r o m  t h e  hospital  their  disease w a s  
qualified a s  being changed t o  a less aggressive f o r m .  

Changes of HBeAgjanti-HBc-IgM ratio durhg immunomodulation therapy 
of CAH-B infection 

T o  fol low t h e  immunosuppressive influence of corticoids, t h e  immuno-
modulat ing e f fect  of I F N  a n d  also t o  b e  able  t o  j u d g e  more accurately t h e  
p u t a t i v e  danger  of possibly  corticoid-related H l V  replication, w e  checked 
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Table 1. IIIii-Ag/anli-IIHc-IgM index iind its elianiies <]uriii«| 
iiiiinuiioiiiodulatioii therapy of CAH-B Infection 

Stag.i aa.'l t y p )  
of therapy 

HBoAg/anti-HBc-IgM 
index (1) 

Act iv i ty  
of infection 

Before immunomodulation 
t herapy 0.84 

relatively 
s teady  s t a t e  

During primary 
Kul FN alpha 
t herapy 

13.42 
13.25 
12.40 
10.71 
12.73 
14.51 

H B e A g  stimulation 
(increased namely 
X K  cell activity)  

8.94 
8.90 
9.91 
7.80 
8.33 

anti-HBc-IgM 
reactive phase 

Without specific 
t herapy 

10.46 
8.84 

11.11 
1 1.03 
10.37 

relat ively 
s teadv  s tate  

I )uring cortieoid 
therapy 

14.0/ 
10.4S 
13.#6 
1 (,joo 
1469 
1/.86 
15.94 
'2.71 (!) 

H B e A g  superstimul-
ation pha^e 
(increased H B e A g  
translation only?)  

During repeated 
Hul  FN alpha therapy 

12.65 
14.17 
11.59 
11.39 
11.17 
11.26 

anti-HBc-IgM 
reactive phase 

1 — valuo.-i in individual  s e rum samples  

tin; changes of HBeAg/anti-H3c-IgM index, i.e. the ratio between HBeAg 
(e.i. an integral part of the implicating HBV nucleoprotein) and anti-HBc-
Î M (i.e. antibody reflecting actual HBV nucleoprotein production). As 
documented in Table 1, HBiAg/anti-HBc-IgM index increased for a short 
time after HuIFN-alpha introduction but dropped clown again during the 
following days apparently cue to the reactive anti-HBc-IgM antibody for­
mation. Different situation was observed after replacement of IFN by corti-
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Table 2.  General conclusions on the eífect of IIuIFN alpha administration 
on some actiolo()ical, immunological, and biochemical 

serum markers  in developing CAH-B infection 

Serum Changes observed a f t e r  Remarks  
markers I FN administration 

H B s A g :  stimulation/inhibition H B s A g  serum level 
or no e f fect  oscilations. 

Aetio­ HBeAg:  inhibi t ion/s t imulat ion HBsAg-indirect ly-
logical o r  n o  effect re la ted  oscilations logical 

an t i -HBc-IgM:  close t o  H B e A g  
changes  

A L T :  s t imulat ion/ inhibi t ion almost  parallel 
Bioche­ o r  n o  effect  wi th  H B s A g  dynamics  
mical Bi l i rubin:  clos3 t o  A L T  

(total)  changes  

Immunoglobul ins :  initial dep­
ression, t h e n  normalization 
T l y  (T a ,  T t ) ,  B ly ,  P A ,  P I ,  C3, 
C4, CH50,  ApoO, L T T - P H A ,  I R I  

I m m u n o ­ (OKT4/OKT8) :  s t imulat ion o r  in­
logical hibi t ion preceeding f requent ly  

observed normal izat ion 
CIC: depression when  P I  and  P A  

increasad 
elevat ion when  I g s  were increasing 
depression when  I g s  were decreasing 

ly = lymphocytes ;  P I ,  P A  = phagocyt ic  index,  p. a c t i v i t y ;  C = complement ;  C H ,  A P  50 = clas­
sical or a l t e rna t ive  C p a t h w a y ;  L T T - P H A  = pnytohaemaglut in in- lymphocyte- t ransformat ion  
t e s t ;  CIC = circulat ing i m m u n e  complex;  I R 1  = immunoregulat ion index;  I g s  = i m m u n ­
oglobulins 

• 

coids: HBeAg/anti-HBc-IgM index  changed considerably a n d  reached t h e  
highest observed  level (value 42) signalizing a substant ia l  st imulation of  
H B e A g  production. A f t e r  re-introduction of H u I F N  alpha this  phenomenon 
ceased and  HBeAg/anti-HBc-IgM index returned close t o  i t s  initial va lues .  
Similar picture w a s  seen in other 2 patients  t reated  accordingly.  

Condensed account of our aetiological, tiochemical, a n d  immunological  
observations i s  g i v e n  in Table  2. I n  general,  i t  can b e  concluded t h a t  only 
part ial  ef fects  were  observed  regardless  of the t y p e  of either I F N  alone or 
combined t h e r a p y  applied t o  our 11 pat ients  suf fer ing f r o m  ear ly  s t a g e s  of  
CAH-B development.  

Discussion 

Our d a t a  presented here di f fer  f r o m  t h e  previously published ones (Stanček 
et al., 1988) in t h e  ef fect  of I F N  administration on the H B e A g  serum levels.  
The previous  t h e r a p y  w a s  applied t o  pat ients  with well  established, long-
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last ing (JA H-B while f o r  the  work presented here a g roup  of pat ients  in ear ly  
s tages  of CAH-B development w a s  selected. A t  this  s t a g e  there still might 
be  a good chance t o  reverse an unfavourable  course of t h e  disease b y  immuno-
modulat ing t h e r a p y .  H B s A g  oscilations dur ing  AH-B infection followed b y  
H B e A g  depression a n d  its  seroconversion on one side (Fig. 1-1), t h e  absence 
of well expressed dynamics  of H B s A g  "ant igenic  s t i m u l u s "  together wi th  
related dis turbances  in HBeAg/anti-HBe seroconversion (Stanček  et al., 
1988 and Fig.  1 -II) on t h e  other  side, indicate a shortage  or absence of the  
antigenically potent  H B s A g  st imulus  for  cellular/humoral defense mech­
an i sms  which would recognize a n d  e l imina te  t h e  H B V  genome-harbor ing  
cells. T h i s  is f u r t h e r  s u p p o r t e d  b y  o u r  observa t ion  of H B s A g  oscilat ion accom­
panied  b y  H B e A g  depression in exogenous  IFN-respons ive  C A H - B  p a t i e n t s  
a n d  t h e  absence  of t h i s  p h e n o m e n o n  in non-responsive ones.  I t  seems likely 
t h a t  on ly  t h r o u g h  a n  efficient  boos te r  of pa t i en t ' s  i mmunoreac t i v i t y  (e.g. 
b y  increased levels of fu l ly  reac t ive  ant igens)  can  b e  achieved a subs t an t i a l  
c h a n g e  in t h e  u n f a v o u r a b l e  disease deve lopment  a s  o f t en  seen a t  appea rance  
of " t h e  second j a u n d i c e "  preceeding recovery (Liaw  et al., 1987). I t  looks 
plausible t h a t  exogenous  I F X  t h r o u g h  s t imula t ion  of L A K / N K  cell cy to­
tox ic  ac t iv i t ies  b r ings  a b o u t  a n  indi rec t  increase of H B s A g  s e r u m  levels  — 
due  t o  destruction of HBV-bearing cells — which in turn  means another 
s t imulus  f o r  the  s a m e  or other se t s  of defense cells. In unresponsive cases 
exogenous 1 FN alone is j u s t  not  efficient enough t o  s t a r t  or efficiently support  
t h e  necessary reaction chain. W e  hade to look either for  bet ter  I F N  appli­
ca t ion  schemes,  o r  fo r  o t h e r  m o r e  efficient single o r  combined  the rap ie s  
including eff icient  s t imu la t ion  of endogenous I F N  p roduc t ion  a n d  i t s  ac t ion .  
E x o g e n o u s  I F N  itself c a n  h a r d l y  direct ly influence repl icat ion of H B V  in  
a l r e a d y  infec ted  cells w i th  v i ra l  D N A  well es tab l i shed  ins ide cells (Vilček 
and  Stanček, 1963; Stanček,  1965a). I t  has, however,  some potential  t o  
prevent  reinfections of those cells in which, due  t o  feedback functions of 
endogenous intracellular IFN, replication of H B V  w a s  interrupted a n d  cells 
became permissive again for  both  extracellular endogenous or exogenous 
IFN a s  well a s  f o r  infectious viruř (Stanček, 19656; Stanček.  1966). W h e n  
apply ing  IFN t h e r a p y  w e  presunie t h a t  t h e  endogenous IFN production 
and i t s  ant iv ira l  or immunomoduiating activit ies  are  dis turbed (Fuji  et al., 
1987) otherwise w e  would " lub ' icate  a machine which i s  self-lubricated 
e n o u g h "  and t h e  solution of t h e  p.'oblem is ly ing somewhere else. On t h e  other 
hand, w e  h a v e  t o  b e  a w a r e  of the possibility of exhaust ing  I F N  receptors b y  
inappropriate t ime schedule anl/or IFN dosage (Pestka a n d  Langer,  1987) 
allowing react ivat ion of HBV i.iside "once-cured" cells leading t o  a n  endless  
"v ic ious  cycle" .  

I n  conclusion: w e  still have t o  look for  more efficient and  bet ter  controlled 
IIBV infection therapy .  One cannot s a y  w h a t  is going t o  b e  more successful:  
modulation of cytotoxic  cclls and other cellular-humoral activities,  s t imula­
t ion of endogenous  I F N  and  re la ted defense  mechan isms ,  appl ica t ion  of non­
tox ic  and  effect ive chemotherapy  o r  combina t ion  of  t w o  o r  more  approaches .  
W e  should n o t  overes t imate ,  however ,  t h e  the rapeu t i ca l  po ten t i a l  of  exo­
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genous IFN application. There are too many "not-so-clear" places in our 
understanding of in vivo mechanisms of IFN induction and action, its phar­
macodynamic and links with other lymphokines and  defense factors.  
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