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Clinical Topics

Use of immunoglobulin with high content of antibody to
hepatitis B surface antigen (anti-HBs)

WORKING PARTY ON THE CLINICAL USE OF SPECIFIC IMMUNOGLOBULIN IN HEPATITIS B

Immunoglobulin derived from the plasma of donors with a high
titre of anti-HBs (hepatitis B immunoglobulin) has been
available in the United Kingdom since 1971. As donors with
high titres of antibody are few, this preparation will never be
plentiful. Consequently, in 1972 the Medical Research Council
formed a working party to advise on the use of this form of
immunoglobulin. In the light of studies which it commissioned,
and of others that have been reported, the working party makes
the following comments (C) and recommendations (R).

Treatment of fulminant acute hepatitis B

C A controlled trial of this specific immunoglobulin in the
United States showed no benefit.'
RI The use of hepatitis B immunoglobulin for the treatment of

fulminant hepatitis B is not recommended.

Treatment of chronic active hepatitis B

C A study carried out for the working party showed no lasting
benefit from this specific immunoglobulin.'
R2 The use of anti-HBs for the treatment of chronic active

hepatitis B is not recommended.

Prevention of hepatitis B after inoculation accidents

C In two prospective trials in the United States, high titre
specific immunoglobulin was compared with normal immuno-
globulin prepared from unselected donors.3 In both, immuno-
globulin with a high titre of anti-HBs was associated with a

significant reduction in early infection with hepatitis B (at four
to six months). In one trial,4 however, this advantage was lost
when follow-up was prolonged. Only 200o of the late cases were

attributed to further exposure; the remainder were thought to
represent prolongation of the incubation period of the original
infection.

Reanalysis showed that the normal immunoglobulin used in
the Veterans Administration Trial5 contained trace amounts of
HBsAg which produced active immunity in some of the
recipients, thus conferring protection clinically indistinguish-
able from passive protection provided by specific immuno-
globulin.
A study commissioned by the working party6 could not prove

the protective effect of specific immunoglobulin, since a control

group was not included, but the low (3%) incidence of subse-
quent hepatitis suggested a benefit from postexposure prophy-
laxis. Although the evidence is not conclusive, we judge that
hepatitis B immunoglobulin provides some protection from
inoculation accidents. We also judge that these studies lend no

support to the fear that this specific immunoglobulin in modify-
ing inoculation hepatitis B increases the risk of producing a

chronic carrier state. In the British study6 all patients who
acquired HBsAg had a symptomatic illness; one of the seven

became a carrier and none of the other six carried detectable
HBsAg for more than 23 weeks. There were no serious reactions
to the injections, and experience in this respect was similar to
that in other studies.
The dosage used in these trials, the titre of anti-HBs, and the

timing of injections varied. The dose was lowest in the British
trial and immunoglobulin was given up to 14 days after
exposure, partly to allow time to show that potential recipients
did not possess HBsAg or anti-HBs. Had this precaution been
omitted, over 9% of subjects would have received the injection
unnecessarily but it is unlikely that any harm would have
resulted. In one American study7 there was an indication that
two doses of specific immunoglobulin one month apart con-

ferred greater protection than a single dose, but the difference
was not quite significant.
The choice of dose and timing must be arbitrary in the present

state of knowledge.8
R3 We recommend (1) that hepatitis B immunoglobulin

should be offered to victims of inoculation accidents and (2)
that previous British practice should be slightly amended as

follows:
(1) An inoculation accident should continue to include a skin

prick, contamination of an abrasion, spillage into the eye or

mouth, or very heavy soiling of intact skin, with blood or other
material known to contain HBsAg.

(2) A serum sample from the recipient before the first dose of
immunoglobulin is desirable but should no longer be mandatory.
The serum should be tested for HBsAg and anti-HBs but
administration of the immunoglobulin should not be delayed for
test results. If the recipient is later found to have been HBsAg
or anti-HBs positive at the time of exposure the second dose
should not be given.

(3) Hepatitis B immunoglobulin should be given as soon as

possible and preferably within seven days after exposure, in an

initial dose of 5 ml (500 mg total immunoglobulin) intramuscu-
larly, repeated after one month. In exceptional circumstances,
after obtaining specialist advice, immunoglobulin can be given
up to 10 days after exposure.

(4) Supplies of hepatitis B immunoglobulin and advice on

administration and follow-up should be obtained from the
nearest hepatitis reference centre of the Public Health Labora-
tory Service, the nearest blood transfusion centre, or certain
specialist laboratories.

Members of the Working Party: Professor D N S Kerr (chairman), Dr C J
Burrell, Sir William d'A Maycock, Dr C S Ogg, Dr S Polakoff, Dr R S
Williams, Professor A J Zuckerman, Dr I D Hill (secretary)
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Protection against hepatitis B in an environment where
it is prevalent, in the absence of known inoculation
accidents

DIALYSIS AND TRANSPLANT CENTRES

C Several sequential9 10 and controlled"1-'3 trials show a

substantial reduction in the incidence of hepatitis B in patients
and staff in dialysis centres experiencing epidemics of hepatitis
B due to the adoption of strict hygiene precautions and the use

of hepatitis B immunoglobulin.
The protection (shown by the reduced incidence of hepatitis

B) lasts only as long as one would expect from the half life of
immunoglobulin; there is no evidence that passive-active
immunisation commonly occurs.

In the United Kingdom'4 and some other countries hepatitis
B has been largely eliminated from dialysis centres by early
detection of carriers and by hygienic precautions. It is standard
practice in these centres to screen patients for HBsAg before
admitting them to the dialysis unit and to retest them at regular,
usually monthly, intervals. A high standard of hygienic pre-

cautions, though not always the full range recommended in the
Rosenheim Report,'5 is maintained, even though the centre has
been "hepatitis-free" for many years. Occasionally a hepatitis
carrier is inadvertently admitted to a dialysis unit or a patient
develops hepatitis B between monthly checks. Such episodes are

usually controlled with few or no secondary cases by prompt
isolation, initiation of weekly screening tests for HBsAg, and
reimposition of full Rosenheim precautions.'5 16 We have no

evidence that the administration of specific immunoglobulin to
other patients or staff in close contact reduces the already small
risk of an outbreak in these circumstances. The use of specific
immunoglobulin in a single dose per subject, however, may
provide an additional safeguard and helps to allay the fears of
staff and patients.'7
R4 We recommend that hepatitis B immunoglobulin should

be available for dialysis staff and patients when hepatitis B
appears in a dialysis unit. The circumstances of each episode
should be discussed with the director of the -hepatitis reference
centre.

OTHER PLACES WITH HIGH PREVALENCE

C Both specific immunoglobulin and normal immunoglobulin
with a low titre of anti-HBs had some protective effect against
hepatitis B in children entering residential schools for the
mentally handicapped in the United States.'8 19 Less has been
written about this problem in Britain but the prevalence of
hepatitis B, judged by serological markers, was high in the only
British study.'0 Protection of patients and staff in such hospitals
and staff in liver units, haemophilia centres, oncology wards, etc
would have to be continued indefinitely, or until there was a safe
and effective vaccine against hepatitis B. On present evidence
we do not think this justifiable, but specific immunoglobulin
could be part of cross-infection precautions during an outbreak
of hepatitis B among patients or staff, or both.
R5 We recommend that hepatitis B immunoglobulin should

not be given routinely in hospital units where hepatitis B is
prevalent but should be available in the event of an outbreak.

TRAVEL ABROAD

C Normal immunoglobulin is recommended as a prophylactic
against hepatitis A for British subjects without hepatitis A
antibody in their serum who travel to areas of high endemicity
where hygienic standards are low; its value is well established.
The corresponding role of hepatitis B immunoglobulin is

much less certain. In one study normal immunoglobulin with a

fortuitously high titre of anti-HBs protected American service-
men against the risk of hepatitis B in Korea."

BRITISH MEDICAL JOURNAL VOLUME 285 2 OCTOBER 1982

The routes of infection were uncertain, however, and probably
included self-injection with drugs of addiction and sexual
transmission so it would be unwise to extrapolate from this study
of civilian travel. Millions of Britons travel each year to areas of
relatively high prevalence of hepatitis B, such as the Mediter-
ranean littoral, without obvious evidence of having contracted
the illness.
R6 We recommend that hepatitis B immunoglobulin should

not be given routinely to travellers to endemic areas.

Family contacts of patients with hepatitis B

C Spouses22" 3 of patients with acute hepatitis B have an
appreciable risk of contracting the infection. The risk is usually
short lived, since about 950% of patients cease to carry detectable
HBsAg in their blood after the acute illness. In a trial comparing
a single dose of specific immunoglobulin and normal immuno-
globulin that contained no detectable anti-HBs, the specific
immunoglobulin protected some but not all the spouses of
patients.2' The number of spouses was relatively small and the
ideal dose has not been determined. The risk to other family
contacts is small.24
R7 We recommend that hepatitis B immunoglobulin should

be available to spouses of patients with acute hepatitis B. Two
spaced doses of 5 ml (500 mg total protein) should be given; the
first at the earliest opportunity, the second one month later. It
should be made available to any other family contact if the
circumstances indicate a need-for instance, after accidental
inoculation of an infant or young child of a mother with acute
hepatitis B.

Family contacts of hepatitis B carriers

C The close family contacts of certain carriers of HBsAg,
notably those who also carry HBeAg and Dane-particle-asso-
ciated DNA polymerase in their serum, have an increased risk of
contracting hepatitis B.25 When there are safe and effective
hepatitis B vaccines there may be a case for immunising the
close contacts of such carriers. There are, however, an estimated
50 000 to 100 000 carriers ofHBsAg in Britain, most ofwhom are
of low infectivity; it would be impracticable to offer specific
immunoglobulin indefinitely to their families.
The family contacts at greatest risk are the "dialysis helpers"

who assist HBsAg carriers with renal failure in home haemo-
dialysis.26 A controlled trial of specific immunoglobulin in
protecting such helpers has not been done, and we estimate that
there are too few in Britain to make a trial practicable. By analogy
with the dialysis unit trials discussed above some protection
might be afforded. The risk will sometimes be prolonged,
however, and some spouses will already have protective levels
of anti-HBs. We therefore recommend full investigation of the
individual circumstances before using specific immuno-
globulin.

In some British centres continuous ambulatory peritoneal
dialysis (CAPD) is replacing home haemodialysis as the initial
home treatment for renal failure. The risk of contracting
hepatitis when helping with peritoneal dialysis is probably lower
than when assisting with haemodialysis but is not negligible27;
peritoneal dialysis fluid must be regarded as infective.

Consequently, any family members who help with continuous
ambulatory peritoneal dialysis in hepatitis B carriers should be
offered the same individual investigation and, when appropriate,
supplies of specific immunoglobulin as home haemodialysis
helpers.
R8 We recommend that hepatitis B immunoglobulin should be

made available for home haemodialysis and peritoneal dialysis
helpers when full investigation of the circumstances indicates a
need.
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Babies born to mothers with acute hepatitis B

C The birth of a baby to a mother who contracts hepatitis B
in the last trimester of pregnancy or the first three months of the
puerperium is uncommon in Britain.28 29 Reports from other
countries, however, show that hepatitis B in the mother in these
circumstances poses a high risk of the child becoming a carrier
of HBsAg and a considerable risk of its developing liver
disease.30-3 A controlled trial of specific immunoglobulin for
the protection of such infants has not yet been published. In a
non-randomised prospective study in which patients were
assigned to "treatment" or "no treatment" by the paediatrician
in charge, of four infants given specific immunoglobulin, none
developed hepatitis or a carrier state, whereas one child who was
not given immunoglobulin became a hepatitis carrier.34 Pending
the publication of a controlled trial from an area of high
prevalence, the value of specific immunoglobulin must remain
uncertain but the period of risk to the baby is usually short and
could be covered by a few injections at most.
R9 We recommend the administration of hepatitis B immuno-

globulin (200 mg intramuscularly at birth) to babies born to
mothers with hepatitis B in the last trimester and a similar dose
as soon as possible when a mother develops hepatitis B early in
the puerperium.

Further monthly doses up to six months may be desirable but
each case should be discussed with the hepatitis reference centre.

Babies born to mothers who are carriers of HBsAg

C Reports from various countries show a very variable risk of
babies of carrier mothers becoming carriers or developing liver
disease. In general the risk is low in white populations such
as those of the United States,'1 Scandinavia,3 Greece,35
Britain,36 and the population of British origin of New Zealand'7
but high in Maoris37 and especially in Japanese38 and Chinese.39
Three studies were commissioned by the working party to assess
the risk in the British population; they were conducted in
London40 and Birmingham.4' 4' These studies confirmed the low
risk to infants born to white mothers and the higher inci-
dence of the HBsAg carrier state in infants born to immigrant
mothers, particularly Chinese.

Reports of several trials suggest that specific immunoglobulin
may prevent transmission of hepatitis B to the infant. One of
these trials was uncontrolled43 and another was non-randomised
with a "control" group that contained patients with acute
hepatitis B.44 Very encouraging results were obtained with a
schedule of injections starting soon after birth and continuing
monthly for six months in a non-randomised trial in the
Netherlands.3'

In the largest study to date, which is also the only controlled
trial, a single injection given shortly after birth substantially
reduced the chance that the baby would become a carrier of
hepatitis B over the first 24 months of life, but a schedule of three
injections given at birth and 3 and 6 months was considerably
more effective and reduced the incidence of the carrier state by
75%, compared with placebo controls over the same period.45 46
From published reports one could tentatively conclude that

the risk of transmitting hepatitis B to the infant is closely linked
to race and to possession of HBeAg,47 which are themselves
interrelated42; specific immunoglobulin offers at least partial
protection against development of the carrier state: immuno-
globulin should be given as soon as possible after birth-
certainly within 48 hours-and repeated at intervals up to 6
months.
RIO We recommend that hepatitis B immunoglobulin should

not be given routinely to the infants of carrier mothers in
Britain but that it should be offered to the infants of high-risk
mothers-that is, HBeAg positive or negative for both HBeAg
and anti-HBe. If given, 200 mg should be administered as soon
as possible after birth, certainly within 48 hours, and 100 mg
repeated monthly for six months.

Progress towards active immunisation

At present no vaccine against hepatitis B is available for
unrestricted use in Britain, so our recommendations are valid as
they stand. Vaccines containing the purified 22 mm particles of
human HBsAg, however, have undergone very extensive trials in
the United States and limited studies in France. They have
proved effective in preventing hepatitis B in homosexual men,48
staff in haemodialysis units,49 and children (aged from birth to
2 years) in an endemic area in Senegal, where they reduced by
850° the chance of becoming a carrier during the follow-up
period of one year.50 Patients in haemodialysis units had a
poorer response; only 60-80% developed antibodies against
hepatitis B51 52 and the incidence of hepatitis was halved but not
abolished.5' The rather slow immune response of these vaccines
suggests that passive-active immunisation may be the best means
of protecting those at high risk of continuous exposure.53

Further guidance will be needed when vaccines are released in
the United Kingdom.

Addendum

Since this report was prepared a similar series of recom-
mendations have been published for the United States.'4

Requests for reprints should be addressed to: Professor DNS Kerr,
University Department of Medicine, Newcastle upon Tyne NE1 4LP.
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Is there any evidence that the use of anticoagulants (for treating a
pulmonary embolism) accelerates the spread of an existing cancer ?

Many cancers, both in experimental animal models and in man, can
cause major disturbance of the coagulation mechanisms by factors
secreted by the tumour. Increased coagulability is seen in some
patients with cancer because of high levels of thromboplastin produced
by the tumour. The reduced rate of blood flow may lead to increased
trapping of circulating tumour cells, and better survival of cells that
have actually been trapped. On the basis of this theory, anticoagulants
have actually been used to try to control the rate of metastasis in
osteosarcoma, where increased survival was seen in patients treated
with anticoagulants.' This work needs confirmation, but from what
little evidence there is, the answer is probably that anticoagulant does
not accelerate the spread of cancer and may even retard it.-j s MALPAS,
professor of medical oncology, London.

Hoover HC, Ketchan A, Miller RC. Osteosarcoma: improved survival with
anticoagulation and amputation. Cancer 1978;41:2475-80.

Should pregnant women avoid drinking alcohol?

The safe answer is yes, and that was the advice given by the United
States Surgeon-General last year. Many would argue that this is
unnecessarily restrictive, but the safe limits for drinking in pregnancy
are not known. Undoubtedly heavy drinking during pregnancy is
associated with fetal abnormalities including congenital heart lesions,
skeletal deformities, and mental retardation.' A more specific condition,

the "fetal alcohol syndrome," is also well recognised. Affected infants
show growth retardation, mental deficiency, and a characteristic facies
(short palpebral fissures, a short nose, underdeveloped upper lip,
micrognathia, and a flattened facial profile). Women who drink more
than 40 g alcohol (four glasses of wine or sherry or four single measures
of spirits) a day during pregnancy also have a higher incidence of
spontaneous abortion. In addition, their children may show subtle
behavioural abnormalities in the neonatal period suggesting delayed
cerebral maturation. Women who drink heavily are also more likely to
smoke heavily, to be malnourished, and to take psychotropic drugs,
and these factors should be borne in mind before assuming that the
increased incidence of these abnormalities is due solely to alcohol
abuse. Whether moderate drinking (under 40 g alcohol a day) damages
the fetus has been the subject of much debate2: one American study
showed that women drinking 15-30 g a day had a higher incidence of
second trimester abortion.3 Currently it is best to recommend that
women should avoid drinking regularly during pregnancy and that
daily consumption should not exceed one glass of wine (10 g alcohol)
or equivalent, preferably taken during a meal so that systemic blood
alcohol concentrations are low. Excessive drinking for only a few days
during the crucial period of organogenesis may quite possibly produce
severe congenital lesions. This emphasises the need for advice about
drinking to be given as soon as pregnancy is suspected.-j B SAUNDERS,
lecturer in liver diseases, London.

Streissguth AP, Landesman-Dwyer S, Martin JC, Smith DW. Teratogenic effects
of alcohol in humans and laboratory animals. Science 1980;209:353-61.

2Barrison IG, Wright JT, Murray-Lyon IM. The hazards of moderate drinking
during pregnancy. British Journal on Alcohol and Alcoholism 1981;16:188-99.

Harlap S, Shiono PH. Alcohol, smoking and incidence of spontaneous abortion in
first and second trimester. Lancet 1980;ii:176-9.
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