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DEPARTMENT OF HEALTH AND SOCIAL SECURITY
HANNIBAL HOUSE Room 913%
ELEPHANT AND CASTLE LONDON SE16TE

11 December 1980

Your reference
Our reference

ADVISORY GROUP ON TESTING FOR THE PRESENCE OF
HEPATITIS B SURFACE ANTIGEN AND ITS ANTIBODY

Dear Members cf the Advisory Group

Dr Jenkins has asked me to distribute the final draft of
the Group's report for your approval. He would like to
submit the agreed report to the Department as soon as
possible and I would be grateful therefore if you could
let me have your comments (if any) by the end of this
month.

Members are invited to supply details of the entries
which they would wish to have made against their names.
Reference to the previous report of the Advisory Group
may be helpful as an indication of what was set out at
that time.

Yours sincersly,

GRO-C

" Pr Phyiiis H Farneil
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Chapter I

INTRODUCTION

1, A meeting convened by the Deportment of Health ond Sociol
Security on 20 July 1970 to discuss the problems of whot was
then known as Austrelioe (hepotitis—ossocioted) antigen in
relaotion to blood tronsfusion and associoted matters recommended
. that the Deportment should give any ossistance it could "in the
institution of testing blood donations for the presence of

Australio (hepotitis-ussocioted) antigen and its antibody",

2. In the light of this recommendation, in September 1970 +he
Advisory group on Testing for the Presence of Austroalia (Hepotitis-
Associated) Antigen and its Antibody waos eppointed jointiy by the
Depaortment of Health and Social Security, the Scottish Home ond
Heolth beportment and the Velsh Office with the following terms of
reference :- . o -
(i) the orgonisation of ond responsibility for testing
blood donations and other specimens of blood for
Austrolio (hepatitis;uss;cioted) antigen and its
ontibody in the hospital service;
(ii) the provision of reagents, choice of methods and
vhether, and if so, what kind of, troining
facilities are required;
(iii) the scale of occomhodotion, staffing equipment and
other services necessary to implement the group's

proposals,
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(1)

3. The Group's‘Rcviscd Report published in Moy 1972,
recommended, inter olio, that Regionul Tronsfusion Centres (RTCs)
should begin, ot the eurliest possible dote, to test all blood
donations for the prescnce.of Austraoliu (hcpntitié-ussocicted)
ontigen ond its ontibody using, initiolly, an immunoclectro-

osmophoretic method of testing. The Group pointed out, howvever

that knowledge of all aspects of the Austrolia (hepotitis-ussocicted)
ontigen was accumuloting very ropidly and that its recommendotions :

should therefore be regarded as interim ond subject to modification

ot o loter dote,

4, The Group, under o slightly amended title, wos reconvened

.6 December 1973 and in its Second Report (2) published in

September 1975, recommended that reversed passive hoemagglutination

(RPH) should be cdépted by @ll RTCs in place of counterimmuno-
electrophoresis (CIE) to screen every blood donation for the

presence of Hepoutitis B Surface Antigen (HBsAg). It also recommended

. thot the proctice of excluding donors with a history of joundice be

discontinued orovided thot HBsAg wos not detected and the donor had
not suffered from hepotitis or jaundice dg:ing the previous 12
months. Attention wos drown, as had beén done-in'the 1972 Revised
Report, to the ropidity with which information on the subject wos

z umulating and the need not to regard its recommendotions os finol.

5. In November 1979 the Group was reconstituted and reconvened
to consider whether any alterotions in the methods used for tegting
donations werc desirable us o consequence of developments in
knowledge and technigue which hod occurred in the intervening 5 |
yeors. The Group was asked by the Deportment of Heulth and Sociol
Security (DHSS) on this occasion to restrict its rccommendatjons to

matters directly connccted with testing.
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Chapter 2

SCREENING BLOOD DONATIONS FOR HBsAg

1, The general principles of testing we;e considered in
Chapter 2 of the Second report ond do not need to be repeated.

At thot time the Group recommended reverse passive haemogglutin-
ation (REH) as the method of choice for screening blood donations.
Since then more sensitive tests have become widely used and we

~ have considered whether any of these should reploce RPH.

‘e As screening tests have become more sensitive progressively
fewer odditional Hepotitis Surfoce Antigen (HBsAg) positive

' donations have been found. The chonge in - the testing me{hod from
counterimmunoelectrophoresis to RPH introduced 5 yeors ogo resulted
in o 307 to 407 increase in the number of HBsAg positive donations
fournd, whereos a further change from RPH to rodioimmunous;cy_(RIA),
the most sensi%i?e test currently avoiloble, haos resulted in only
a45% to 10% increment in the United Kingdom (3).

3. Of the more seﬁsitive screening tests avoilable for the

etection of HBsAg we considered the following:-

Rodioimmunoassuy (RIA)
" Enzyme-linked immunoosscy (ELISA)

Reverss possive haemogglutination (RPH)
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Rodioimmunoassay

4. The quolity of commerciol RIA kits hos inproved over the

post 5 years ond more luborotories in the U.K. ore now fomilior

with this type of test. The deluys caused in the post by the

use of single-well gommo radiation counters hove disappeored

with the introduction of 12~ ond 16~ well counters, though the

potentiol hozards involved in hondiing the rodio-~isotope I-125

remoin. Severol commercial RIA kits ond also an RIA test

developed by Blood Products Loboratory (BPL), Elstree (4) for its

own use were compored in the loborotories of members of the

.A isory Group. Differences in the detection sensitivity of the

vorious tests were small and likely to be of little procticol
significonce. Factors such os c&st, ossurance of coﬁtinuity in

supply ond the eose with which o test could be put up are likely

to be of more importonce in determining choice between the various

RIA tests. It is noted that the BPL test employs consideraobly less

rodioactivity than the other tests.

" Enzyme-linked immunoassay

{

' 5 Though ELISA tests for HBsAg have so for proved slightly f
" leos ssnsitive thon RIA tests they hove the advantages that

i radio-isotopes are not used, the reoding of results is more .

; simple, ond the reagents have o longer shelf life.
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Reverse passive hoemagglutinotion tests

6. The RPH test most widely used by Regionsl Tronsfusion

Centres (RTCs) has been inexpensive, fost ond simple to read but
it hos been less sensitive than some of the other commerciclly !
availoble RPH tests, Some RTCs have used o modified RPH which heos

reduced costs ond increosed sensitivity (5'6)’but generolly RPH

tests hove been less sensitive than ELISA tests. !

7., At the present time RTCs are finding between 1 in 500 and
''in 1,000 new donors to be HBsAg positive, but becouse of previous
s.reening, the overoll incidence in blood donors is between 1 in
3,500 ond 1 in 5,000, The 5% to 10% increment in the ﬁumber of
HBsAg positive donations found which could be expected to follow a
cFonge to RIA scrcening might mean on odditional 1, 2 or 3 HBsAg
positive donation: found in every 100,000 testea. Fewer than holf
of uny undetected HBsAg pbsitive donotions issued are likely to
;uuse icteric post transfusion hepotitis (PTH)(7'8). The benefits
of changing from the present RPH method of screening to a more
sensitive method ore fhus likely to be smoll in the context of
routine hospitol blood banking. 'However, in relation to plosma

{ ducis they will be grecoter (sce below).

8. The safety of blood pro&ucts such as Foctor VIII mode from
large pools (3 - 5,000 donations) of plasma incrcoses as more °
seasitive HBsAg sereening methods are used for testing the
individual donations. T9 minimise the hozord of contaminotion of
the lorge pools it is desirable to test individuol donations by o
technique detecting ut lcast 2 British Stundord Units/ml.
(B.S.U./ml.) of antigen (sec Chapter 4). Donor units despatched
to MHS Froctionation Centres not tested ot this level of
sensitivity would have to be retested; this would result in |
duplication of testing wiih double standaords. For this rcoason, it

is desirable thot o suitobly sensitive test be corricd out ot RTCs. |
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9. We recommend that all donotions destined to contribute

to protc;n fractionotion ot NHS Fractionation Centres be

tested by techniques with o sensitivity of ot least 2 B.S.U./ml.
of HBsAg. With the increusing need for plosma, this would

imply oll donotions collected for transfusion purpbses ot RTCs.

Sensitivity of Testing Methods

10. It zs only possible to loy down approximote guidelines for
the sens;txvzty of tests RIA or ELISA tests should be eble to
detect 2 B.S.U./ml., of HBsAg or less. In addition tests must
~hov broad reoctlv1ty ogoinst o suvitaoble ponel of low titre
118sAg positive sero. RPH tests ore likely to be of lower
sensitivity, but should detect 100 B.S.U./ml. of HBsAg or less.
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Chopter 3
OTHER SCREEMING TESTS

[T -

Tests for anti-HBs

1. Donotions containing high titre onti-HBs are required for
the production of hepatitis B immunoglobulin (HBIG). Only one in
'seve;ol thousand donors has suitable levels of this antibody and

an anti-HBs screening programme is therefore required to satisfy

the demond for HBIG. RTCs using RPH con employ a simple
“nhibition test to identify donors with high titre onti-HBs which
-e-uses the serum dilutions and test cells clreody used in the
screening test for HBsAg (6 ). A simple blocking test for high
titrc onti-HBs will be ovailoble for RTCs using the BPL RIA test
for HBsAg. We recommend thot RTCs should screen os many new

donors as possible for anti-HBs.

2. Donors identified os possessing-high titre anti-HBs are
likely to retoin o useful level of ontibody for many years and
therefore ponels of suitoble donors coa be built vp.
L
It is desiroble thut the quolity of onti-~HBs donotions
supplzcd to NHS Froctionotion Centres should be controlled by .
the issue of un oppropriote minimum stondord anti-HBs serum to
RTCs. ‘

l
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Tests for unti-HBc

4, . Blood donotions whiéh ore negotive for HBsAg by RIA ond
negotive for onti-HBs, but positive for core uﬁtibody (onti-HBc)
moy occosionolly tronsmit hepatitis B. Some of thesc donations
ore from donors recovering from unrecognised hepotitis B
infections who still haove minute but undetectaoble amounts of
virus in their blood. At the present>time there is no evidence
thot this type of donation couses more than a few coses of post-

[ ansfusion hepotitis (PTH) in the U.K.

oy
5. Screening oll donations for anti-HBc would be costly ond
result in discﬁrding many harmless donations from immune donors
unless tests for onti-HBs were olso corried out.

.
6. We recommend thaot there should be no generocl scfeening of
doaotions for cnti-HBc, but thot all donors implicated in coses
of PTH should be tested aut refercence centres for anti-HBc os
vell as for other hepotitis murkers so that moré informotion can
be obtained on the dungers of HBsAg negotive, onti-HBs negative,

{_ ti-HBc positive donoxs.

Tests for non-A, non-B hepotitis viruses

7. Non-A, non-B hepotitis viruses are a common couse of PTH
in the United Stotes and are thought to have been responsible

for some coses of PTH in the U.K. Hepotitis due to these viruses
is common omong huemophiliacs and follows the administrotion of

"imported, aond occosionally of British, Factor VIII and Factor IX.

"There is some evidence for the occurrence of sporadic cases of
non-A, non-B hcputitis in the general adult population ond in

ossocicotion with cryoprecipitute therupy in ihe UK,
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8, There are at the present time no screening tests for

detccting non-A, non-B hcpatitis viruses in blood donotions,

9 - Ve recommend that research is undertoken in the U.K, to
determine the extent and severity of PTH due to non-A, non-B
hepaotitis viruses, Unless this is done we will not have the
knowledge on which to base any possible future recommendotions

about screening blood donations for these viruses, Regional
Traonsfusion Directors should encouroge hospital haematologists

to report all cases of post-tronsfusion joundice and where these
~rould be due to non-A, non-B hepatitis, the focts should be reported
| » the oppropriote Adviser in Blood Transfusion at the Department of
Health and Sociol Security (DHSS) or Scottish Home and Hecolth

Department (SHHD).

Liver Function Tests

-

10, Several cotegories of people are found to have raised blood
transaminase levels which are not ossocioted with viral hepotitis,
Some 35 of new donors ﬁcy be excluded if the criteric of one fai#ed
tronsaminase level is applied. In oddition to the need for cénfir-
( tory transominase testing’ there would also be o problem of
\;esponsibility to apparently heolthy donors found to have roised
-transuminase levels. -Therefore, we advise against these tests in

screening blood donors,

11, Sporadic cases of opporent post-transfusion hepatitis duve to
the hepotitis B virus will continue to occur despite the most rigorous
screening of donor blood somples because there ore routes of infection
other than tronsfusion; by coincidence, a transfusion may appear to

have bcen responsible.
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10,

Chaopter 4

A BRITISH STANDARD PREPARATION OF HBsAg

1. For several years there has been a need for an HBsAg
standord preparation so that results in one lahoratory could
be compared with those from another. Any standerd preparation
of -HBsAg has certain obvious disadvantages., For example the
surface antigens produced by different strains of hepatitis B
. virvs vory even though all shore one common antigen., The
elative numbers of the three morphological types of hepatitis B
particle in differesnt serum somples is another varianble foctor.
However, we considered that provided its limitations were
.recognised there were many occasiens when reference to a standard
vould be useful and in co~operotion with the National Institute

for Biological Stondards & Contrel, we have prepared one.

2. We chose o high titre HBsAg positive donation, sub-type ad,
which wos positive for anti-HBe. This ewas diluted 1 in 4 in water
end heated at 60°C for 10 hours to reduce infectivity. The preparotion

1s then further diluted, aliquoted ond freeze-dried,

3. We recommend thot the Siandcrd preperation of HBsAgy be
made aveilable only to loboratories familiar with safety aspects
of testing for HBsAg and that these laoboratories moke their own

vorking standard by comparison with o freshly re-constituted ampoule

of the British Standard.
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11,
Chapter 5

QUALITY CONTROL OF ROUTINE SCREENING TESTS

1, We recommend that the Division for Microbiological

Reogents and'Quulity Control (DMRQC), Centrai Public Health
Laborotory, Colindale continues to distribute panels of antigens

to RTCs and that these should contain samples of a strength
appropriate to the stondord of testing. RTCs should make evailable
to the DMRQC hny low titre HBsAg positive donations which they find

and which might be suitoble for inclusion in one of these panels,

° NHS Fractionation Centres receive many fresh frozen plasma
donations, as well as S5-litre packs of plasima. from time-expired
blood donations, for the manufuctuvre of blood products. We recommend _
that quality control testing of this plasma be continuved of
Fracticnation cehtres.

3. We recommend the estoblishment of a committee of experts to
assess the svitability of any new tests for hepatitis markers which
may have implications in the preparation of large pool blood products
and in the testing of blood donations,

.
4, The Second Report (2) recommended that HBsAg positive
donations found by RTCs should be confirmed as positive by Reference
Centres; Because of the growing experience at RTCs we now recommend
that they should curry'out their own confirmutory tests on all screen
test positive donations, However, they should continve to send samples
of donotions which they confirm as positive to Reference Centres for
additionul verification, Suitaoble methods for confirmation teéting by
RIA hove been described (9)°
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12,

- e

5. Samples of donotions which o) are HBsAg posltlve, or

e tee cmmerme o w

b) give equivocal results in confirmation tests, or E!
c) give repcotable false positive screen tests should be
scnt to the Froctionation Centres for their quality assurance

progrommes.

Troining of Stoff

6. The full value of scieeﬁing donations by RIA and other
sensitive tests will not be ochieved unless staff are properly
trained. We recommend that the Blood Trcnsfus1on Service has
its own training prograumme, wh;ch should be orgonised by the
NHS Froctionotion Cenires because of their special interest in

high quality screening of donations for pooled products.
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13. '

Chapter 6

Summary of Principal Recommendations

(i) All donutions destined to contribute to protein
fractionotion at NHS Fractionotion Centres sh8uld
be tested by techniqgues with a sensitivity of at
leost 2 B,S.U./ml. of HBsAgo.

(ii). The British Standard of HBsAg should be made
available by the Notional Institute of Biological

Standards & Control only to loboratories fomiliar

with safety aspects of testing for HBsAg.

(iii) The Division of Hicrobiological Reogents ond Quolity
Control of the Centrol Pyblic Heolth Laboratory
Service, should continue to distribute self-ossessment
panels of known HBsAg positive somples.. Regional
Tronsfusion Centres should moke available any low

titre HBsAg positive donations for this purpose,

(iv) All Regionol Transfusion Centres should screen as many
~ new donors as possible for onti~HBs., Panels of suitable
anti-HBs donors should be built up ond NHS Froctionation
Centres should issuve an appropriate minimum stundor@

anti-HBs serum to Regional Transfusion Centres,

(v) Regional Tronsfusion Centres should now undertoke their
own confirmation tests as o preliminory to sending
confirmed positives to reference centres for more

detoiled analysise,

CBLAO001215_0017



(vi)

(ix)

(x)

(xi)

14,

There should be no general screening of donotions
for onti~-HBc. Donors implicated in cases of post
transfusion hcpotitis should be comprehensively

tested ot reference centres,

Liver function tests shodld not be used for general

screening of blood donors.

Hospitals. should be encouraged to report all cases
of post tronsfusion joundice and where these could
be due to non-A, non-B hepotitis, the focts should

be reported to the appropriate Adviser in Blood

Trons‘FUSion ot the DoHoSos. or S.HQH.DQ

Reseoxch should be undertcken in the U.K. to determine
the extent ond severity of post transfusion hepotitis

due to non-A, non-B hepatitis viruses,

A committee of experts should be estoblished to assess

the suitobility of any new tests for hepotitis morkers,

The Notional Blood Transfusion Service should set up
its own troining programme for staff engaged in HBsAg
testing. Such progrommes .are best organised by the

NHS Fractionation Centres,
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