
PEN.014.0068 

Medical L rurory Sc1 to s (1981) 38, 4O$-4(]7 Subject Interest 
VIROLOGY/BLOOD TRANSFUSION 

SfIORT COMMUNICATIONS 

Hepatitis J3 virus markers in blood do,,"ors 
in the west of lt d 

A. BrRR, S. R. HOUSTON, I. P. MACVARISH, B. C, DOW, R. MITCHELL 
AND R. 3. CRAWFORD 
Glasgow and West of Scotland Blood T ranefusiou Servkf, Laia Hospital, Carluke, 
Lanarkshire, Scatiasrd 

(Received JO March 1981) 

Key words: hepatitis B antIgcnsi blood banks; blood donorsi blood transfusion, 

The Glasgow and West of Scotland Stood Transfusion Service collects in the region of 
.140 000 donations annually from an area with a mixed rural and industrial population with 
no major ethnic variations. 

The incidence of hepatitis. B surface antigen (ll$sAg) in our blood donors is shown in 
Table 1, In. awes 10 years of total screening we have tested in excess of 1000000 blood 
donations. Despite the high incidence of HBsAg in male prisoners (1. in 145) viral[ hepatitis 
is not a serious clinical problem in the Institution surveyed, and the positive donors are not 
drug addict . 't'his high incidence is probably rctated to social habits and hygiene. 

TABLE I 
Ht;sAg screening of 130,22,#4 donors £970'.IPSO 

Donors testtd for Number loeidersceof 
the first titsrc IiBsAgpasitive 

h Cale 211505.3 1 in 624 
Institutionalised 6234 1 in 145 
Non-inacicutionalised 205 272 I in 693 

l:einnle 1346.38 3. in 1795 
All doisors 346144 1 in 836 

In almost 4 years of coral screening by radioizi3munoassay (RJA) only iwo cases of con-
firmed post•transfuaiors hepatitis B have come to our attention, and in neither case were we 
able to demonstrate HBsAg''in the donor's blood. 

The firer case involved a lady with uiccractve colitis who eras transfused with 3 units of 
red cells. four months later she was readmitted to hospital. 1-Her liver function tests were 
elevated, HBsAg was detected in her serum, and acute hepatitis was confirmed by liver 
biopsy. Antibody against hepatitis B core antigen (anti-H1ic3 was also present, and in due 
course liBsAg disappeared and antihHBs appeared, there can be hide doubt that her acute 
attack of hepatitis was of type B.. The' scored: sera of the- three blood.don6rs were re-examined 
and neither HBsAg nor anti-lilts were detected, One of the donors, however; had a high-
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TABLE 2 

i'aderst CM) Husband Son Oonnr 

1i13sAg + - 

Attri H13a + 

A c 1 + + + 

titre of anti-HBc. The donor`s health record showed no history of illness to support the idea 
of a 

recent hepatitis infection. No history of other exposures to the virus were noted and 
he had been a conscientious donor for many years. Recent serum samples from the donor 
now reveal a weak antkHBs in addition to the high titre anti-H,Bc. 

It would appear that this case of posy-transfusion hepatitis B implicated a donor with 
nti-i-{Bc as the sole marker. Being cautious about reporting our results, we dcci led to look 

at the close contacts Gf the patient. From Table 2 it may be 
seen 

that anti•I Ills was detected 
in her husband, and high titre anti-filet in both her husband and son, Neither showed evi-
dence of recent or past illness suggestive of clinical hepatitis. 'three questions still remain 
unanswered. (i) Did, the blood donations cause hepatitis in the recipient? (ii) Did the recipient 
then expose her family to the virus? (iii) Was exposure from family contacts the source of 
the illness? The donor has at present brera uspendcd from our active donor parcel. 

The second case involved a patient (WL) undergoing treatment in a recut dialysis unit. 
Such patients arc routinely monitored for the presence of 1 1BsAg by the regional virus 
laboratory and in July 1980 this patient was found to be lilisAg prisiTive- Other samples 
available from this patient from earlier months were immediately re-examined for HBsAg 
and other markers (Fig. 1). 

.98th 
Month Jsauisy t•-ebnmry March April May June July Au vcr Seprcrebcr Ocsnher l o.ember Occtmisrr 

I4BSAE - - _ -_ - + +

NSctAg {+1 + _ _ _ _. 

Anul-li$t - _ + l ) _ - - + 
Anci•H8e - _ _ _ _ + + 
Anti-1 455 - - - -  - - r {+) 
Blood givea r , .1 rr at - 

Fig. t. Results of testing WL for all Htt'i7 markers, 

During the period January to March ; no hepatitis )3 vitus (HIP!) markers were detected in 
the patient. Anti-Fl Be was detected with no evidence of ocher markers during April and May, 
By June there were no apparent hepatitis markets, but by July HBsAg and weak HBeAg 
were present. Further monitoring revealed the loss of 1IBsAg and hepatitis Be antigen 
(Hl3cAg% with sero-conversion to anti-HBC,. anti-HBc and eventually anti-l-fBa. The patient 
had no digital symptoms of hepatitis. These rtsuie suggested that the patient had suffered 
from acute -sub-clinical hepatitis B, possibly transmitted by one of the nine donations of 
blood transfused during the period: February to July. Stored samples from each of the nine 
donations were reexamined for HBV markers. The negative results for FlBsAg were cop-, 
firmed but a high level of anti-tlBe, accompanied by a weak anti•H.Bs, was found in one 
of the donors. A repeat sample from this donor (NM) confirmed these results. The don• 

aoans. from NM. had been transfused 
to 

she 
patient on 24 April ; five days before the initial 

finding of anti-l-IBc in the patient: 
Colfeetivelye 'this information suggests that the donor was. probably th.e source of the 

initial weak anti-Fl.Bc detected in the patient a:nd --more importantly — the likely cause of 
the posttrana(Lisioo hepatitis in the patient. 

These two cases raise the question of whether donations should be screened for anti-HBr 
as' well as F1BtAg, We have not looked, at this problem in depth, but Table- 3 records .the 
results of a small sttudy,. carried out in a •selected group from 'one of her Majesty's prisons, 
acid 'a control group marched for sex and age. 
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TABLE
Incidence of Anei'-H3sand Red.MP1c iii donors tested ey 

RIA 
r 

knatiftitiofial Non-instinsiloal 

Number tested 393 395 
Anti4l335 only 4 5 
Anti-HBs A nt i-H Br. 18 3 
Anti-I-lEe Only 6 1 

The incidence of IIIilsAg. in male prisoners is significantly higher than that in the random 

donor population, i ut the rettalts indicate he problem .blood transfusion centres could have 

its sorting out anti-llBs Positive ilonors from the anti-I[Bc positive donors. It could also be 

argued that blued destined for specialised (e4..renal dialysis) units, and blood taken from 

knower risk groups, should be simultazteousiy screened for the presence of €IBsAg and 
anti-HBe, 

Most workers now agree the relatively high infectivity associated with the persistence of 
FIBeAg,. C verscly, acre-conversion of itnti-I-lEe is thought to be indicative of recovery from 
the viral attack arid is associated with low infectivity. Our results of testing 2461-IBsAg 
positive donors in the. West of Scotland have shown that approximately I hi every 5 HBsAg 
positive donor is lil3cAg positive.+ The percentage of carriers with HBeAg declined with 
increasing age. With a tc.w execptiorts, the tncan IliSsAg sonceritratinn is Four tutees greater 
in donors with I(lscAg than in those with antid-iBe. No signific,tnr assoeiari.ans were found 
with f ltIsAg su btypes, sex or blood groups, 

.Recently the anti-ilBe crates Of 3 6 I{BsAg positive donors v as istveseigated (Table 4)k 

only nine donors were negative for anti-HBc, two of which could nor be classified as HBeAg 
or snti-HBO and also, had low liBsAg levels. Seven were from donors who were HBe.~..g 
positive. All anti'44Be positive donors were Found :to. have anti-HBe, So far nine of our 
liBe.Ag positive donors have been followed up. Five remained HBe ag and t- EsAg positive, 
one had scro-convcrte.d to anti-F{Be whilst remaining HBsAg positive, and three had sero-
converted to an FIE and anti-Ht3s, 

TABLE 4 
Relazionsbip of Anti-11& lo fl ertg1,hnin- 
1lk1e staters of 246 HSsAg positive donors,

Anti-Hlk Arid-HRc 
positive rrgativ{: 

HRsAg 38 ( 84.4%) 7 (ii .6%) 
AnthHBe I97 (f00%) 0 
Neither 2 { 5055) •. 2 (5'D%) 
Total 2.37 f 96.30 9 t3,7%) 

In summary, all the Hepatitis B Virus markers offer practical advantages to blood trans-
fusion services. Firstly, a sensitive method of screening for HBsAg should prevent most cases 
of post-transfitsivn hepatitis 13. Secondly, selective screening for ahti-HEt may be carried out 
to prevent. introduction of hepatitis B virus into 'at risk' areas such as renal dialysis units, 
Finally, r3eterm[narittn of the €-iBe: status of HEsAg carriers tray be helpful in reassuring 
donors anti in offering rational advice to nursing, medical and dental personnel concerned 
with their, care, 
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BLOOD-DONORS Wffl1 HISTORY OF JAUNDICE 

Snt,—'Both the Department of Health and Social Security 
11975) and the World Health Organisation (1977) now advise 
that, provided sera are tested for HB5Ag, there is no need to 
turn away blood-donors who have a history of jaundice. Ren-
ton et al.' explored the likely effect of this policy change and 
examined the relation between jaundice history and hepatitis 
B surface antigen (l-IB,Ag) carriage among blood-donors. The 
history was recorded at the time of donation. 

447 HB,Ag-positive donors have been found in the West of 
Scotland since testing was introduced in 1970. 13 (2.9%) of 
these donors admitted to a history of jaundice. This proportion 
is very similar to the proportion (2.8%) of those with a history 
of jaundice among 228 631 donors in our active donor fi le and 
to the proportion (2.6%) found in a sample of 7460 new 
donors who first gave blood in 1978-79. If a jaundice history 
was an important determinant of H.B Ag carriage it should 
have been present in a higher proportion of these HBsAg posi-
tivednsors. 

Our active donor file records all donors who have given 
blood since January, 1975, and the prevalence of HB,Ag 
among jaundice-history donors is as follows: 

History Total Hb,dg positive 
No jaundice 222 249 1.93 (0-087%) 
Jaundice 6 382 9 (014.1%) 
' l 495; 1 d.f.; 0.25>p> 0.20. 

The record includes new and previously screened donors but 
the comparison seems to be valid. If there is a real difference 
it is likely to be small. The Manchester workers found more 
new donors with a history of jaundice (6.3%) than we did 
(2.11%) and the prevalence of HB,Ag 

in 

their new donors was 
lower (0.078% compared with 0.129%). Methods of testing 
have varied but almost all our donors have been tested by sen-
sitive radioirrmunoassay methods. Wallace' suggested that 
radioimmunoassay methods might give a different pattern of 
results from those of Renton et al. 

In studies to be reported separately we have tested the sera 
of donors with a history of jaundice for other markers of prior 
exposure to both hepatitis B and hepatitis A viruses by 
radioimluunoassay methods. Two markers for hepatitis B were 
used—antibody to hepatitis B surface (anti-HB,) and to hepa-
titis B core (anti-f1B,). As with HB,Ag there was no evidence 
that the prevalence of these markers in donors with a jaundice 
history was different from that in the random population. On 
the other hand the marker for hepatitis A virus, antibody to 
hepatitis A (anti-144AV) was significantly more common in the 
aundice group than in the controls. Carriage of HBAg tends 
to follow subclinical infection and most of our H135Ag donors 
have never had clinical hepatitis. Of those l-IBSAg carriers who 
have had jaundice most will have antibody to HAV. We have 
tested 8 and found anti-RAV in 6. 

We conclude from these results that a history of jaundice 
does not materially increase the prevalence of HB,Ag among 
blooddonors and is likely to imply previous infection with 
IlMY'rather than with HBV. 
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BOTTLE-FENDING AND THE LAW IN PAPUA NEW 
GUINEA 

Stay Bottle-feeding of babies is spreading in the urban 
areas of many developing countries where, because of ignor-
ance and poor living conditions, it often leads to infection and 
malnutrition.' Babies' bottles used to be widely available in 
shops in Port Moresby, Papua New Guinea, and a survey of 
children in five typical settlements in December, 1975, and 
January, 1976, showed that of 127 children under two years 
of age, 45 (35%) were artificially fed.' 52 of the children were 
below 80% of the Harvard 50th ccntile of weight for age, and 
of the underweight children a significantly greater proportion 
were artificially fed. 

The Baby Food Supplies (Control) Act, restricting the sale 
of baby bottles and teats to registered pharmacists, was passed 
in 1977. Each sale now has to be authorised by a health 
worker, who must ensure that the mother is fully taught about 
bottle-feeding. We repeated the survey in four of the five orig-
inal areas in March, 1979, to evaluate the effect of this Act. 

In the three larger settlements a 1-in-3 sample of houses was 
obtained using random-number tables, and in the smallest 
settlement all houses were visited. The survey was done during 
the day, and the selected households were visited and asked if 
there were any children under two years of age. Mothers were 
interviewed using a standard questionnaire, and the child was 
weighed on a pretested Salter scale. The ages of 

nearly 

all 

children were known accurately to within one month. 
S children were excluded from the 1979 survey results in 

table i because they were no longer receiving breast or artifi-

TABLE I—FEEOIkao METHODS 1975/76 AND 1979 

Date Breast-fed Artificially fed FTotal 

1975/76 
1979 

12(65%) 
127 (88%) 

I 45(35%,) 
17(22%) 

127 
144 

Chi square with Yates' correction 20.02, p<0.0005, 

TABLE II-»---WEIosuT FOR AGE IN RELATION TO HARVARD UE17IAN 

Date 80% or more 79-60`0 59% or less Total 

1975/76 
1979 

75 
103 

38 
40 

14 
6 

127 
149 

Chi square 5.94, not significant. 

cial milk. Of the 17 children who were artificially fed, 11 used 
feeding-bottles, and 10 of these bottles had been obtained on 
prescription the other being obtained illegally. 6 babies were 
fed by cup and spoon. We found no evidence of bottles other 
than baby bottles being used for baby feeding. 

Although there was a trend for higher weight-forage in the 
1979 survey this trend did not quite reach statistical signifi-
cance (table II). 

We believe that the introduction of a law to make bottle-
feeding a little more difficult for those with no medical reason 
to bottle-feed has resulted in a reversal of a dangerous drift to-
wards bottle-feeding among urban mothers. The contribution 
of health education by the Health Department and by lay 
groups must be acknowledged. 
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