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ABSTRACT 

The  level o f  21 plasma pro te ins  was fol lowed in Hepat i t is  A f o r  two months 

af ter  onset o f  ic terus.  T h e  mean concentrat ion o f  a -an t i t ryps in ,  orosomucoid, 

haptoglobin, C-react ive p ro te in  (CRP) and a -ant ichymotrypsin increased 

uni formely during t h e  f i r s t  week o f  hepat i t is  A. Thus, t h e y  d i f f e r  f rom t h a t  

o f  inoculat ion hepat i t is  ear l ier  described. The  mean c u r v e  f o r  IgM was h ighe r  

in hepat i t is  A than  the  corresponding resu l ts  f o r  inoculat ion hepat i t is  during 

t h e  f i r s t  week o f  illness, but because o f  g rea t  in te r - ind iv idua l  d i f ferences in 

concentrat ions IgM determinations can no t  b e  used t o  discr iminate between t h e  

two diseases in a g iven case. I g A  levels were s l i gh t l y  increased ear ly  in 

hepat i t is  A but no  change in IgC  levels was observed. Prealbumin was t h e  

bes t  m i r r o r  o f  t h e  pat ients '  recovery  o r  deter iorat ion.  
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INTRODUCTION 

The  detection o f  plasma pro te in  abnormali t ies i s  o f  value in t h e  diagnosis and 

fol low-up of hepatic d isorders  inc lud ing  hepati t is. A s  ear ly  as t h e  nineteen- 

fort ies, Gray  and Bar ron  (8 )  showed t h a t  hepat i t is  i s  accompanied by a poly-  

clonal t y p e  o f  hypergammaglobulininemia and t h i s  has since been confirmed by 

o thers  (3,4,7). Wollheim ( 2 2 )  was t h e  f i r s t  t o  recognize a di f ference between 

hepat i t is  A and hepat i t is  B, namely, a substant ia l  increase o f  IgM in most 

cases of hepat i t i s  A but in on ly  ha l f  o f  those o f  hepat i t i s  B. This d i f fe rence 

has been widely disputed (6,12,14,19). 

Scattered observat ions have been repor ted  on  t h e  var ia t ion  o f  some pro te ins  

during the  course o f  hepat i t is .  Be l f rage ( 3 )  observed a low haptoglobin level 

in sera f rom pat ien ts  w i th  hepat i t i s  B, but no t  in sera f rom those w i t h  hepa- 

t i t i s  A. Mul ler  and Mul ler-von Vo ig t  (16)  studied t h e  var iat ions in 16 individ- 

ual plasma pro te ins  in cases o f  l i ve r  disease and f o u n d  a series o f  s ign i f i can t  

changes in pat ients w i t h  acute hepat i t is .  T h e i r  findings r e f e r  t o  s ingle 

observat ions during t h e  ea r l y  phase of t h e  disease. 
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We have prev ious ly  repo r ted  on  the  sequential changes in t h e  pa t te rn  o f  

plasma pro te ins  in hepat i t i s  B 111). O u r  findings have been conf i rmed t o  a, 

major ex ten t  (5,15,20.21) though  resu l ts  have been in te rp re ted  as app ly ing  t o  

acute v i ra l  hepat i t is  in general  ra the r  t h a n  t o  hepat i t is  B alone. 

T h e  aim o f  t h e  present  invest igat ion was t o  study t h e  sequential changes in 

plasma pro te ins  in pat ients w i t h  hepat i t is  A during an acute epidemic enabl ing 

t h e  changes t o  b e  compared t o  those repor ted  in hepat i t is  B (11) .  

MATERIAL AND METHODS 

Patients: Thirty people aged 18-54 (mean 34) years were infected w i th  

hepat i t is  A in a fac to ry  where a point-source ou tbreak  occurred. Accumulated 

evidence repor ted  ear l ier  (18)  revealed tha t  t hey  were infected in t h e  fac to ry  

canteen. The  epidemic was o f  sho r t  dura t ion .  T h e  diagnosis was based on  

epidemiological evidence and ant i -HAV determinations. None o f  t h e  pat ients 

showed any  serological evidence o f  hepat i t is  B. T h e  cl in ical  course o f  t h e  

hepat i t is  A infect ion was unevent fu l  and al l  pat ients had normal levels o f  

serum bilirubin and serum alanine amino transferase (S-ALAT 1 wi th in  th ree  

months o f  onset of t h e i r  i l lness. 

Blood sampling: T h e  f i r s t  blood samples were obtained w i th in  one week of 

onset o f  symptoms. The  major i ty o f  samples were o f  serum w i t h  on ly  a few 

plasma samples f rom t h e  f i r s t  week o f  t h e  i l lness. Plasma samples were then 

taken a t  weekly in te rva ls  f o r  a t  least t en  weeks. 

T h e  fol lowinq 21 plasma pro te ins  were determined: Prealbumin, albumin, 

orosomucoid, a-l ipoprotein. a-ant i t rypsin,  a -ant ichymotrypsin,  ceruloplasrnin, 

a -macroglobulin, haptoglobin, hemopexin, f ib ronec t in  (ear l ie r  wrong ly  

designated AHF), t rans fer r in ,  C3, C4, plasminogen. prothrombin,  properdin.  

immunoglobulin C, immunoglobulin A, immunoglobulin M and C-react ive p ro te in  

(CRP) .  A l l  t h e  plasmaprotein analyses were performed by electroimmunoassay 

(13)  w i t h  t h e  modif icat ions descr ibed ear l ier  (10,171. 

1 
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R ESU LTS 

T h e  pro te in  pa t te rn  usua l ly  fol lowed t h e  same course in al l  patients, t hough  it 

var ied  in in tens i ty  and  in t h e  dura t ion  of abnormal values. 

T h e  resu l t s  o f  t he  determinations o f  al -an t i t ryps in ,  orosomucoid and hapto- 

g lob in  a re  summarized in Fig. 1. They  are  p lo t ted  against t h e  t ime a f te r  

i c te rus  was observed. Curves  f o r  t h e  mean values are  g i ven  in t h e  f igures .  
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1 Acute phase reactants (al-antitrypsin, orosomucoid, hapto- 

globin) during the course of hepatitis A .  The normal (95 per cent) 

ranges are  shaded and the mean value lines connected. 
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D u r i n g  the  f i r s t  2-3 weeks a un i fo rm r i se  o f  these th ree  acute-phase react- 

an ts  i s  noted. Then  a gradua l  decrease o f  t h e  mean concentrat ions o f  these, 

t h ree  acute-phase reactants occurs over  a per iod  o f  5 weeks. Having re tu rned  

t o  t h e  normal range t h e  mean f o r  al-anti trypsin, orosomucoid and haptoglobin 

remained normal during t h e  r e s t  of t he  per iod  of observat ion.  

a -ant ichymotrypsin - n o t  shown in any  f i g u r e  - followed t h e  pa t te rn  o f  

orosomucoid v e r y  closely. Determinations o f  C-react ive p ro te in  (Fig. 2 were 

in i t ia l l y  s l i gh t l y  t o  moderately increased but decreased considerably a f te r  t he  

f i r s t  two weeks. 

1 
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Fig.  2 C-reactive protein ( C R P )  during t h e  course of tiepatitis A .  

Several p ro te ins  showed an in i t ia l  f a l l  in concentrat ion w i t h  t h e  lowest value 

around the  10-14 day  of i l lness fol lowed by a gradua l  r e t u r n  towards  normal 

values. Prealbumin (F ig .  31, albumin, hemopexin and a- l ipoprotein demon- 

s t ra te  t h i s  pa t te rn .  S ta r t i ng  f rom the  normal range in i t ia l l y  t h e  mean serum 

albumin value reached i t s  lowest po in t  (36 g / l )  during t h e  second week and 

r e t u r n e d  t o  the  normal range a f te r  one month. The  mean c u r v e  f o r  hemopexin 

indicates values well below t h e  normal range by t h e  time t h e  pat ient  was 

hospital ized (78% of  t h e  normal mean). T h e  mean c u r v e  reached i t s  lowest 

po in t  (63% of t h e  normal mean) ten  days a f te r  onset o f  t he  i l lness and re -  

t u r n e d  to  i t s  s ta r t i ng  level in the  third week. The  mean c u r v e  cont inued t o  

increase gradua l ly  and reached i t s  h ighes t  values (87% of  normal mean) a f te r  

7 weeks and remained a t  t ha t  level during t h e  r e s t  o f  t he  per iod  of observa- 

t ion .  
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Fig. 3 Prealbumin during the course of hepatitis A .  

Too few plasma samples were avai lable f rom t h e  f i r s t  week of i l lness t o  allow 

any de f in i te  conclusions t o  b e  d rawn  about changes in pro thrombin  levels 

during t h i s  per iod.  T h e  mean concentrat ion o f  p ro th rombin  in plasma samples 

around day  10 was 80% of the  normal mean. Thereaf te r  t h e  mean pro thrombin  

level remained normal. 

A third g r o u p  o f  p ro te ins  inc lud ing  t rans fe r r i n  (Fig. 4 ) .  a2-macroglobulin 

(F ig .  4 ) ,  ceruloplasmin and p roperd in  showed on ly  minor changes and t h e  

mean c u r v e  remained essentialy constant w i th in  t h e  normal range  during t h e  

whole t ime of observation. T h e  same appears t r u e  f o r  plasminogen, f i b ro -  

nectin, C 3  and C4, p rov ided allowances are made f o r  t h e  pauc i ty  o f  plasma 

samples col lected during t h e  f i r s t  week of t he  i l lness. 
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4 Transferrin and a2macroglobulin during the course of hepatitis A .  

T h e  IgM values var ied  g rea t l y  between t h e  d i f f e ren t  pat ients al though the  

ind iv idua l  values fol lowed t h e  mean c u r v e  (Fig. 5 ) .  Most pat ients already had 

peak levels of IgM on admission, co- inciding w i th  t h e  appearance o f  jaundice. 

T h e  values gradua l ly  r e t u r n e d  t o  normal during t h e  fol lowing months. The  

mean cu rves  o f  levels o f  IgC and IgA  were bo th  w i th in  the  normal range 

during t h e  whole per iod  of observation. A s l i gh t  increase in IgA  levels (F ig .  

5 )  was, however, observed during the  f i r s t  two  weeks o f  illness. 
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Fig. 5 Immunoglobulin M and A during hepatitis A .  

DISCUSSION 

The  data presented are  based on  samples drawn f rom pat ients su f fe r i ng  f rom 

hepat i t is  A .  None o f  t h e  pat ients showed any  serological evidence of hepat i t is  

B. Thus, the  data obtained mer i t  a comparison o f  t h e  sequential changes in 

pa t te rn  of plasma pro te ins  in hepat i t is  A w i t h  those repo r ted  ear l ie r  f o r  

hepat i t is  B (111.  Since t h e  presentat ion o f  t h e  hepat i t i s  B series those sera 

have been checked f o r  antibodies t o  hepat i t is  A as t h i s  tes t  became available. 

No evidence o f  hepat i t is  A was found  in those sera. 
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Much at tent ion has been paid t o  the  changes in t h e  serum immunoglobulin 

concenteration in cases o f  hepat i t is  A and B. T h e  IgM levels in hepat i t is  A 

repo r ted  here  showed t h a t  t h e  mean c u r v e  f o r  IgM reached much h i g h e r ’  

values than  the  corresponding c u r v e  f o r  hepat i t is  B. This is ev ident  f rom t h e  

onset o f  t h e  i l lness when the  mean c u r v e  f o r  IgM s ta r t s  a t  3.2 g/ l  compared 

t o  1 g/ l  fo r  hepat i t is  B (11) .  Substantial in te r ind iv idua l  changes were seen in 

hepat i t i s  A, i.e. t he re  were just as many pa t ien ts  s u f f e r i n g  f r o m  hepat i t is  A 

w i t h  an IgM value well above 4 g / l  during t h e  f i r s t  week o f  i l lness as the re  

were pat ients w i th  an IgM value below 2 g/l. Thus, IgM values a f fo rd  t h e  

c l in ic ian l i t t le, if any, diagnost ic guidance in any  g i ven  case. 

In t h e  course o f  hepat i t is  A we did no t  observe any  change in IgC concentra- 

t ions.  Thus, o u r  resu l t s  confirmed those repo r ted  by Krugman, Giles and 

Hammond (12) and by Ciles and Krugman (6) but n o t  those of Lo Grippo, 

Hayashi and Sharpless (14). Bevan, Taswell and Cleich ( 4 )  o r  Wollheim ( 2 2 ) .  

T h e  s l i gh t  increase in t h e  IgA  levels during t h e  f i r s t  two weeks o f  hepat i t is  

A repor ted  here  was no t  observed f o r  hepat i t is  B (11).  A f t e r  t h e  in i t ia l  minor 

increase t h e  mean c u r v e  f o r  I gA  was almost ident ical  f o r  hepat i t is  A and B .  

T h i s  agrees w i t h  data repo r ted  by Wollheim ( 2 2 ) .  

No explanation can b e  o f fe red  f o r  t h e  marked react ion of IgM in many pat ients 

in t h e  ear ly  phase o f  hepat i t is  A a t  t h e  t ime when on ly  a minor react ion is 

found  in hepat i t is  B.  Perhaps the  peak in IgM levels in hepat i t is  A may coin- 

c ide w i th  t h e  peak o f  v i r u s  shedding in this disease though  it remains t o  b e  

shown t h a t  t he  pat ients w i t h  t h e  h ighes t  IgM values are  those tha t  shed t h e  

grea tes t  number o f  v i r u s  part icles. 

T h e  s l i gh t  increase in plasma IgA  levels during t h e  f i r s t  two weeks o f  i l lness 

in hepat i t is  A but no t  in hepat i t is  B remains unclear.  Hepatic oedema w i th  

consequently increased por ta l  venous pressure  ear ly  in hepat i t is  A migh t  b e  

an  explanation. T h e  increased pressure  in t h e  por ta l  ve in  af fects t h e  blood 

f low in t h e  intest ine.  T h e  I g A  produced the re  migh t  t he reby  b e  fo rced back 

i n to  t h e  systemic c i rculat ion.  

The  constant r i se  in t h e  values o f  t h e  acute-phase reactants (a -ant i t rypsin,  

orosomucoid, haptoglobin, CRP, and al -ant ichymotrypsin 1 which  is character-  

i s t i c  o f  bacter ia l  infect ions, t raumat ic lesions ( 2  ) and aseptic necrosis ( 10) i s  

also demonstrated in t h e  ear ly  phase o f  hepat i t is  A, as repo r ted  here. This 

cont ras ts  t o  t h e  f i nd ings  in hepat i t is  B (11) .  Furthermore, in hepat i t is  A t h e  

harmonious r i se  o f  a l -ant i t rypsin,  orosomucoid and haptoglobin during t h e  

f i r s t  week a f te r  t he  appearance of jaundice is a react ion o f  g rea t  regu la r i t y ,  

1 
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as shown in F ig .  6. In t h i s  f i g u r e  t h e  mean cu rves  a re  g i ven  f o r  these th ree  

acute-phase reactants during t h e  f i r s t  week o f  i l lness. T h e  scales used are  

such t h a t  t h e  values f o r  these th ree  pro te ins  in heal thy ind iv idua ls  w i l l  be  

around 100% f o r  a -an t i t r yps in  and orosomucoid and 1 g/ l  f o r  haptoglobin. 

T h i s  p ro f i l e  i s  qu i te  d i f f e ren t  f rom the  one we have repo r ted  f o r  hepat i t is  B 

( 1 1 ) .  which i s  included in f i g u r e  6 f o r  reference. Thus, t h e  response o f  

these acute-phase pro te ins  may b e  used as a diagnost ic tool  f o r  d i f fe ren t ia t ion  

between hepat i t is  A and B, pa r t i cu la r l y  in those cases when serological tes ts  

in these diseases have n o t  g i ven  unequivocal resul ts.  These f i nd ings  also 

stress t h e  fac t  t ha t  t h e  determination o f  one acute-phase reactant may no t  

always su f f i ce  and much be t te r  information can b e  obtained if 2 o r  3 acute- 

phase pro te ins  a re  determined simultaneously. 

1 

100 200 % d, ATR 

Oroso 

1.0 2.0 g / L  

Fig. 6 Relation between individual values of a -;lnti trypsir,  
orosomucoid and haptoglobin during the  f irs t  week o f  hepatitis A .  

T h e  normal (95  per cen t )  ranges are shaded and t h e  mean value 
lines (x - x) connected. T h e  corresponding mean value lines f o r  
hepatitis B ( 0  - - - 0 )  i s  given for comparison. ( T h e  individual 
value obtained f o r  hepatitis B have been reported earlier ( 1  1 ) ) .  
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T h e  concentrat ion o f  C-react ive pro te in  may also assist in d i f fe ren t ia t ion  

between hepat i t is  A and B ear ly  in t h e  illness. Comparing t h e  mean c u r v e  

obtained f o r  CRP in hepat i t i s  A w i th  tha t  of hepat i t is  B a r r i v e d  a t  ear l ier  

(11)  s ign i f i can t ly  h igher  levels were seen in hepat i t is  A than  in hepat i t is  B, 
conf i rming the  resu l t s  obtained by Hedlund ( 9 ) .  

T h e  d i f f e ren t  resu l t s  f o r  t h e  acute-phase reactants repor ted  here  compared t o  

those repor ted  f o r  hepat i t is  B ear l ier  (11 ) suggests tha t  t h e  pathology o f  t h e  

2 types  o f  hepat i t is  is qu i te  d i f fe ren t .  The  f i nd ings  would be  consistent w i th  

a pronounced cel lu lar  react ion w i th  an increased ac t i v i t y  of granulocytes o r  

monocytes in hepat i t is  A but no t  in hepat i t is  B. 

When monitor ing the  pat ients su f fe r i ng  f rom hepat i t is  A it i s  he lp fu l  t o  have a 

vzr iab le  t h a t  re f lec ts  t h e  cl inical course of t h e  disease. The  S-ALAT, v e r y  

o f ten  used in t h i s  respect, could p rov ide  erroneous informat ion as levels may 

decrease instead o f  increase when the  pa t ien t  i s  g radua l ly  ge t t i ng  c r i t i ca l l y  

ill. T h e  resu l ts  of t h i s  s t u d y  would seem t o  indicate tha t  t h e  prealbumin 

values were the  best m i r r o r  o f  t he  pat ients '  recovery  o r  deter iorat ion during 

t h e  course of hepat i t is  A. Th is  i s  in agreement w i t h  ear l ier  repo r t s  

(1,11,15,16,20,21). 
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