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The  Glasgow and West of Scotland Stood Transfusion Service collects in t he  region of 

.140 0 0 0  donations annually f rom an  area with a mixed rural and industrial population with 

n o  major  ethnic variations'. 
The  incidence qf hepatitis B surface antigen (HBsAg) in our  blood donors  is shown  in 

Table 1, In. over 10 years of: to ta l  screening' w e  have tested in excess of 1 0 0 0  000  b lood  
donations.  Despite the  high incidence of HBsAg in male prisoners ( 1  in 145) viral hepatit is 
is not  a serious clinical problem in the  institution surveyed, and t h e  positive donors are  no t  
drug addicts, This high incidence is prbbably related t o  social habits and hygiene. 

T A B L E  t 
HBsA% screening of S 302234 donors 1970—IPSO 

Donors tested for Number Incidence of 
the first time HBsAg positive 

Male 211 SOS 1 in 624 
Institutionalised <5234 1 In 145 
N.on-institu tionalssed 205 VIZ, 1 in 693 

Fern»!e 134638 l i l t  179 S 
At! donors $4(5144 1 in 8 3d 

In almost 4 years of cotsj  screening  by radioirnrritmoassay (RIA) o n l y  t w o  cases o f  con
firmed pqst-transfusion hepati t is  8 have come- t o  o u r  at tent ion,  arid in. neither case were  w c  
able t o  demonstrate HgsAg in t h e  d o n o r ' s  blood.  

The  first case, involved a lady with ulcerative colitis whes was' t ransfused with  3 un i t s  of 
red cells, f o u r  months  later s h e  was readmit ted t o  hospital, Her liver funct ion tests  were  
elevated, HSJsAg was detected in her  sSturn, and acute  hepatitis was confirmed b y  liver 
biopsy. Antibody against hepat i t i s  B core' antigen (antt-HBe) was aJso present, and  in d u e  
course HBsAg disappeared and a'ntifHBs appeared.  T h e r e  c a n  be little d o u b t  t ha t  h e r  acu te  
attack of hepatitis was' of  t y p e  B. T h e  stored, sera o f  the. three b looddonors  were ' reexamined 
and neither HBsAg nor ams-HBs were de tec ted .  O n e  of t he  donors,  however, had  a high-

"Prcscrucd at 2 Hepatitis Winter Workshop, Edinburgh, 6 Jftiuary 1981. 
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TABLE 2 

Patient (RM) Husband Son OonoT 

HBsAg ~ .  

Ami+fBs 4* ... 

Anti-HBc + + + 4-

t i t re  of  anti-HBc, T h e  d o n o r ' s  hea l th  record showed  n o  his tory  of illness t o  s u p p o r t  t h e  idea 

of a r e c e n t  hepat i t i s  in fec t ion .  N o  his tory pf o t h e r  exposures  t o  t h e  virus were  no t ed  arid 

h e  h a d  b e e n  a. conscient ious  d o n o r  fo r  marry years. Recen t  se rum samples  f r o m  t h e  donor  

n o w  reveal a weak anf i 'HBs  in addi t ion  t o  t he  high titre ant i -HBc,  
It w o u l d  appear  chat t h i s  case of p o s t t r a n s f u s i o n  hepat i t i s  B impl ica ted  a d o n o r  with 

anti-HBc as  t h e  s o l e  m a r k e r .  Being caut ious  abou t  repor t ing  o u r  results ,  we  dec ided  t o  look 
a t  t h e  close c o n t a c t s  of  t h e  pa t ien t .  F r o m  Tab le  2 it m a y  b e  seen tha t  arui-l His wits dccccted 
in her  h u s b a n d ,  arid high t i t re  anti-HBc in b o t h  her husband  and  son.  Ne i the r  showed  evi
dence  of r e c e n t  o r  past  illness suggestive o f  d i n k a i  hepat i t i s .  T h r e e  ques t i ons  still remain 
unanswered ,  ( i)  Did t h e  b l o o d  dona t ion  cause  hepati t is  i n ' t h e  recipient?  ( if)  Did  t h e  recipient 
t hen  expose  h e r  fami ly  t o  t h e  v.irus? (iii) Was exposure  f r o m  fami ly  c o n t a c t s  t h e  sou tcc  of 
t h e  iflttess? T h e  d o n o r  has-ar p resen t  been  suspended f r o m  o u r a c c i v e  d o n o r  pane l .  

T h e  second ease, involved a pa t ient  (WL) undergoing t r e a t m e n t  in a. rciiaS dialysis unit.  
Such  pa t i en t s  a r e  rou t ine ly  moni to red  for  t h e  presence o f  HBsAg b y  t h e  regional virus 
l abora to ry  and in July '  1 9 8 0  this  pa t ien t  was f o u n d  t o  b e  HBsAg posi t ive.  O t h e r  sample's 
available f r o m  this patient- f r o m  earlier m o n t h s  were immedia te ly  re-examined f o r  HBsAg 
and  o t h e r  marke r s  (Pig.  1).  

15TO: 
Mwth 

HBsAg. 
HScAg 
Antj'HBc 
An.ti-HSe 
Aftti-HBs 
BJ6i>d given 

January February March April May June july Atfgvw September October November December 
+ + 

— — •?• — — — — 

{ + ) - — -  + -r 4- + 
~ >+ •— + +• +• + 
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Fig. t .  Results of testing WL for all H8V markers, 

Dur ing  t h e  pe r i od  J a n u a r y  t o  Maxell  n o  hepat i t i s  8 vi fus  ( H B V )  m a r k e r s  w e r e  de t ec t ed  in 
t h e  pa t i en t .  Ant i -HBc w a s  d e t e c t e d  with n o  evidence of o t h e r  marke r s  d u r i n g  Apr i l  a n d  May, 
By  J u n e  t he re  w e r e  n o  a p p a r e n t  hepat i t i s  markers ,  b u t  b y  J u l y  HBsAg arid w e a k  HBcAg 
were present .  F u r t h e r  moni to r ing  revealed t h e  loss of HBsAg and  hepa t i t i s  J5e antigen 
(HBeAg),  w i th  sero-conversiors t o  anti-HBc,- anti-HBc, stnd eventual ly  ahti-HBs. T h e  patient 
had  n o  clinical s y m p t o m s  of- hepati t is .  T h e s e  results suggested t h a t  t h e  p a t i e n t  h a d  suffered 
from a c u t e  sub-clinical hepa t i t i s  B, possibly t ransmit ted b y  o n e  o f  t h e  n ine  d o n a t i o n s  of 
b lood  t ransfused  dur ing  th'e period.. February  t o  Ju ly .  S t o r e d  samples  f r o m  each  o f  t h e  nice-
dona t ions  were r-e-exaniirsed f o r  HBV markers .  T h e  negative results f o r  HBsAg were  cop-, 
f i rmed b u t  a high level o f  ant i-HBc,  accompanied  b y  a weak  anti-l'SBs, was  f o u n d  in one 
o f  t h e  donors .  A repea t  s amp le  from- this  d o n o r  (NM) c o n f i r m e d  t he se  results.- T h e  don
ations:  f r o m  NM. h a d  b e e n  t r ans fused  %& t h e  p a t i e n t  o n  24 April, f i v e  d a y s  b e f o r e  t h e  initial 
f ind ing  o f  anti-HBc in t h e  pa t i en t .  . . .  

Collectively, th i s  i n fo rma t ion  suggests t ha t  t h e  donor  was. p r o b a b l y  the  sou rce  o f  the' 
initial weak anti-HBc de t ec t ed  in (he  p a t i e n t  a n d  — m o r e  i m p o r t a n t l y  - t h e  like'iy cause of 
t h e  post-trartsfusijjn- hepa t i t i s  in t h e  pa t i en t .  

These -  t w o  cases  raise t h e  ques t ion  o f  w h e t h e r  d o n a t i o n s  s h o u l d  b e  sc reened  f o r  ami-HBe 
as: well  as: HBsAg. We have  n o t  looked, a t  this problem in d e p t h ,  h u t  T a b i c  3 records, the 
results of a small. s tudy , ,  carr ied o a t  i n  a selected g r o u p  f r o m ' o n e  o f ' h e r  Majes ty ' s  prisons, 
and  a cont ro l  g r o u p  m a t c h e d  f o r  s e x  and  age .  
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HEPATITIS S V I R U S  M A R K E R S  

TABLE 3 
Incidence- of Anii-HBs md Apii-HSic i» donors UMii by 

RlA 

InstituriotJsi Non-mscituritwia) 

Number tested 
Anrir-HSs only 
Anti-HBs Ariti-H Be 
Anti-HBc only 

W'5 
if. 

18 
6 

3S>5 
S 
3 
1 

T h e  incidence' of HBsAg. in male prisoners- Is  significantly higher than tha t  in t h e  random 

d o n o r  popu la t i on ,  but  t h e  results indicate t h e  problem .blood t ransfusion cent res  could have 

in sorting o u t  anti-UBs positive donors f r o m  t h e  anti-IIBc positive donors .  I t  couSd also be 

argued t h a t  b lood  destined f o r  specialised {e .g . renat  dialysis) un i t s ,  and b lood  taken f rom 

k n o w n  risk groups,  should be  simultaneously screened for  t h e  presence o f  HBsAg and 

anti-HBc. 
Most workers  n o w  agree t h e  jjel.Stiv.ely high i n a c t i v i t y  associated with t h e  persistence of 

HBeAg, Oo'nversely, seroconvers ion  o f  anti-HBe is t h o u g h t  t o  b e  indicative of recovery f rom 
t h e  viral a t tack arid is associated with low, snfectivity. O u r  results of test ing 246  HBsAg 
positive donors  in the. West Of Scotland have shown that-approximately  I in every 5 HBsAg 
positive donor s  is HBeAg positive. '  The  percentage o f  carrier's with HBeAg declined with 

increasing age,. With u tew exceptions,  t he  mean  HBsAg concent ra t ion  is four  t imes greater 

in donors  wi th  HBeAg riiairi in those with ancirHBe, N o  significant associations were found  

with I fBsAg subtypes ,  sex o r  blood groups. 
.Recently t h e  anti-HBc status- c>f 246 HBsAg positive donors  Was. investigated {Table 4),  

Only nine donor s  were negative for  anti-HBc, t w o  of which cou ld  not. b e  classif iedas HBeAg 
or anti-HBe and also had l o w  HBsAg levels. Seven were  f r o m  donors  w h o  were HBeAg 
positive. All afiti"HBe positive donors- were, f o u n d  to '  have- anti-HBe. So f a r  n i n e ' o f ' o u r  
HBeAg positive donors  have been followed u p .  Five remained  HBeAg and HBsAg positive, 
o n e  had  scro-ccmverted t o  anti-HBe whilst remaining HJSs'Ag positive, and t h r ee  had sero-
conver ted t o  anti-HBe and  anti-HBs. 

T A B L E ' 4  
Relationship of Anti-HBcto ll8nAg/Anti-
HBe siatus of 246 HBsAg positive donors 

Anti-HBc Ami-HBc 
positive negative 

HBeAg 38 < 84.4%) 7 05.6%) 
Anti'HBe 197(100%) a 
Neither 2 (  SOW-) 2 (50%) , 
Total 2,37 I 96.3%) 9 (3.7%) 

In summary ,  all t he  Hepatitis' B Virus markers  o f f e r  practical  advantages t o  blood trans
fusion services, f i r s t ly ,  a sensitive m e t h o d  o f  screening f o r  HBsAg should  preven t  most  cases 
of post-transfusion hepati t is  IS. Secsndiy,  selective'screening  for aftti-HBc m a y  b e  carried o u t  
t o  prevent, in t roduct ion  o f  Heparins R virus in to  ' a t  r i sk '  areas such as renal dialysis units, 
Finally,  determinat ion of t h e  t-JBe: s ta tus  o f  HBsAg carriers tnay be  helpful  in reassuring' 
donors  and  in offer ing rat ional  advice to nursing, medical and  dental  personnel  concerned 
wi th  their, care .  
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BLOOD-DONORS WITH HISTORY O F  J A U N D I C E  

SIR,—Both the Department of Heal th and  Social Securi ty  
(197S) and the World Health Organisation (1977) now advise 
that, provided sera are  tested f o r  HB sAg, there  i s  DO need t o  
turn away blood-donors who have  a history of jaundice.  R e n -
ton et al.1 explored t h e  likely effect of  this policy change a n d  
examined the relation between jaundice history a n d  hepati t is  
B surface antigen (HBsAg) carriage among  blood-donors. T h e  
history was recorded a t  the t ime of donation.  

447 H8sAg-positive donors have  been found  i n  t he  West  o f  
Scotland since testing was introduced in 1970. 13  (2-9%) o f  
'.bee donors admitted t o  a history of jaundice. T h i s  proport ion 
is very similar to the projjortion (2-8%) of those w i t h  a history 
of jaundice among 228 631 donors i n  ou r  active donor  fite a n d  
to the proportion (2-6%) found  in  a sample of 7460 n e w  
donors who first gave blood in  1978-79.  I f  a jaundice his tory  
was an important determinant of HB,Ag carr iage i t  should 
have been present in  a higher proportion of these HB s Ag posi-
livedonors. 

Our active donor file records all donors w h o  have  given 
blood since January, 1975, and  t h e  prevalence of H B j A g  
among jaundice-history donors is as follows: 

History Total 
No jaundicc 222 249 
jaundice 6 382 
jfel.495;ld.f.;0-25>p>0-20. 

Hb^Ag positive 
193 (0-087%) 

9 (0-141%) 

The record includes new and  previously screened donors  b u t  
ibe comparison seems to be valid. I f  there is a real  difference 
it is likely to be small. T h e  Manchester workers 1  found  m o r e  
new donors with a history of jaundice (6-3%) t h a n  w e  d id  
(2-6%) and the prevalence of HB s Ag i n  their  new donors  w a s  
Sower {0-078% compared with 0-129%). Methods  o f  tes t ing 
have varied but almost afi o u r  donors have  been tested by sen 
sitive radioimmunoassay methods. Wallace2 suggested t h a t  
radioimmunoassay methods might give a different  pa t t e rn  o f  
results from those of Renton e t  al. 

Its studies to be  reported separately we have  tested t h e  se ra  
of donors with a history o f  jaundice for  o the r  markers  o f  p r io r  
exposure to both hepatitis B and  hepatitis A viruses b y  
radioimmunoassay methods.. T w o  markers  fo r  hepati t is  B w e r e  
used—antibody t o  hepatitis B surface (anti-HB s)  and  t o  h e p a 
titis 8 core (anti-HBc). As with HB s Ag the re  w a s  n o  evidence 
that the prevalence of these markers  in donors  w i t h  a jaundice 
history was different f rom that  i n  t h e  r andom population.  O n  
the other hand the marker  fo r  hepatitis A virus,  ant ibody t o  
hepatitis A (anti-HAV) was significantly more  common i n  t h e  
jaundice group than in the controls. Carr iage o f  HB s Ag tends  
to follow subclinical infection and most o f  o u r  HB s Ag donors  
have never had clinical hepatitis. Of those H R s A g  carriers  w h o  
have had jaundice most will have antibody t o  HAV.  W e  h a v e  
tested 8 and found anti-HAV in 6 .  We conclude f rom these results t ha t  a history of jaundice  
does not materially increase the  prevalence of H B , A g  a m o n g  
Mood-donors and is likely t o  imply previous infection w i t h  
HAV rather than with HBV. 
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BOTTLE-FEEDING AND THE LAW IN PAPUA NEW 
GUINEA 

SIR,—Bottle-feeding of babies is spreading i n  t h e  u r b a n  
a reas  o f  m a n y  developing countries where ,  because of ignor 
ance  a n d  poor  living conditions, i t  of ten leads t o  infect ion a n d  
malnut r i t ion . 1  Babies'  bottles used t o  b e  widely available i n  
shops i n  P o r t  Moresby, P a p u a  New Gu inea ,  a n d  a survey o f  
chi ldren in  five typical settlements i n  December ,  1975, a n d  
J a n u a r y ,  1976, showed t h a t  o f  127 chi ldren u n d e r  two  years  
o f  age,  4 5  (35%) were artificially fed,2  52 o f  t h e  children w e r e  
below 8 0 %  o f  t he  Ha rva rd  50 th  centile o f  weight  f o r  age, a n d  
of t h e  underweight  children a significantly greater  proport ion 
were  artificially fed.  

T h e  B a b y  Food Supplies (Control)  Act ,  res t r ic t ing t h e  sa le  
o f  b a b y  bottles a n d  teats t o  registered pharmacis ts ,  was  passed 
i n  1977.  Each  sale now h a s  t o  b e  authorised b y  a hea l th  
worker ,  w h o  must  ensure t h a t  t h e  mo the r  is f u l l y  t augh t  abou t  
bottle-feeding. W e  repeated t h e  survey i n  f o u r  o f  t h e  five orig
inal  a reas  in  March ,  1979, t o  evaluate  t h e  effect o f  th i s  Act .  

I n  t h e  three  larger settlements a l - in-3  sample  o f  houses w a s  
obta ined using random-number  tables,  a n d  i n  t h e  smallest 
set t lement all houses were visited. T h e  survey w a s  d o n e  dur ing  
t h e  d a y ,  a n d  the  selected households were  visited a n d  asked if 
the re  w e r e  any  children u n d e r  two  years  o f  age.  Mothers  were  
interviewed using a s tandard quest ionnaire,  a n d  t h e  child w a s  
weighed o n  a pretested Sal ter  scale. T h e  ages  o f  near ly  a l l  
chi ldren were  known accurately t o  within o n e  m o n t h .  

5 children were excluded from the  1979 survey results i n  
table  I because they were n o  longer receiving b reas t  o r  art if i-

TABLE I—FEEDING METHODS 1 9 7 5 / 7 6  AMD 1979 

Date Breast-fed Artificially fed Total 

1975/76 82 (6S%) 45 (35%) 127 
1979 127 ($8%) 17 (12%) 144 

Chi square with Yates' correction 20-02, p<0-0005. 

TABLE II—WEIGHT FOR AGE IN RELATION TO HARVARD MEDIAN 

Date i0% or more 79-60% 59% or  less Total 

1975/76 75 38 14 127 
1979 103 40 6 149 

E .  A .  C .  FOLLETT 

Chi square 5 • 94, not significant. 

cial mi lk .  O f  the  1 7  children w h o  were  artificially fed ,  11 used 
feeding-bottles, a n d  10 o f  these bott les h a d  been  obtained o n  
prescription the  o ther  being obta ined illegally. 6 babies were  
fed b y  c u p  and  spoon. W e  f o u n d  n o  evidence o f  bottles o t h e r  
t h a n  b a b y  bottles being used f o r  b a b y  feeding. 

Although there was  a t rend f o r  h igher  weight-for-age i n  t h e  
1979 survey this trend d id  not  qu i te  reach  statistical signifi
cance  (table  H). 

W e  believe t h a t  t he  introduct ion o f  a law t o  m a k e  bott le-
feeding a little more  difficult f o r  those  wi th  n o  medical reason  
t o  bottle-feed h a s  resulted i n  a reversal  o f  a dangerous  d r i f t  t o 
w a r d s  bottle-feeding among  u r b a n  mothers .  T h e  contr ibut ion 
o f  hea l th  education b y  t h e  H e a l t h  D e p a r t m e n t  a n d  b y  lay  
groups  m u s t  be  acknowledged. 
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