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What Shall We Do with the HBAg Carrier ?

Routine testing of all donor blood for the hepatitis B antigen
(HBAg) has undoubtedly reduced the frequency of post-

transfusion hepatitis, but such screening has created a new

problem. What should be done for blood donors found to be
HBAg-positive, and indeed for all such asymptomatic and
apparently healthy individuals picked up in the course of
routine screening procedures ? Their precise number in
Britain today is not known. The prevalence ofHBAg is low in
the western hemisphere, and figures obtained in blood donors
may be somewhat higher than in the general population.
Nevertheless, even a conservative overall estimate of 0-1%
means more than 10,000 such people in Britain alone. More-
over, important contributions to this reservoir of HBAg have
been made in recent years by outbreaks of acute hepatitis B in
haemodialysis and renal transplantation units and by the
continuing problem of drug addiction in cities.

Precise definition of the carrier state is difficult. Some of
these individuals prove to have both normal liver function
tests and normal histological appearances on liver biopsy and
may be considered as true carriers. Others, however, have
definite histological abnormalities such as focal necrosis,
non-specific reactive hepatitis, or chronic persistent hepatitis.
These are benign lesions, but in other cases the more serious
changes of chronic aggressive hepatitis or cirrhosis may be
found.
The frequency of these lesions has varied in different series.

In one report from Denmark 16 of 17 HBAg-positive blood
donors had normal biopsy appearances,' whereas in a study
from the U.S.A. halfofthe 14 donors investigated had chronic
aggressive hepatitis or cirrhosis.2 Chronic liver disease seems

to be commoner if there is also a history of drug abuse, as

there so often is in paid donors.3 The frequency of severe liver
disease in Britain, according to the most recent investigation,4
is much lower: chronic aggressive hepatitis was found in 3
(9%) and cirrhosis in only 1 (3%) of 34 HBAg-positive blood
donors. However, mild abnormalities consisting of focal
necrosis or chronic persistent hepatitis were found in a further
24 (71%), and in only 3 cases was the biopsy considered to be
entirely normal.

It is important, therefore, to define rational policies ofinves-
tigation and management. Careful clinical examination and
standard liver function tests must be considered mandatory.
If abnormalities are found, particularly raised serum aspartate
aminotransferase (SGOT) levels, liver biopsy is necessary to

C BRITISH MEDICAL JOURNAL 1974. All reproduction rights reserved.

define the lesion accurately. Indeed, a case can be made for
performing a liver biopsy routinely, since aggressive hepatitis
or cirrhosis have been found even when liver function tests
were entirely normal. If chronic aggressive hepatitis is
discovered immunosuppressive therapy should be started with
prednisolone alone, or together with azathioprine.5 In
the remainder, with the exception of the completely normal
carrier, long-term follow-up should be advised, with liver
function tests being repeated at yearly intervals until the out-
look in these cases becomes clear. In other circumstances
chronic persistent hepatitis can very occasionally progress to a
more aggressive lesion.

Additional information may be given by measurement of
bromsulphthalein retention. There are also a number of new
noninvasive techniques for distinguishing chronic liver disease
which may prove to be helpful. Fasting serum levels of cholic
acid conjugates have been found to remain abnormal longer
than standard biochemical tests when remission is induced in
patients with chronic aggressive hepatitis and to become
abnormal earlier upon relapse.6 Total serum bile acids
measured post-prandially provide another sensitive test ofmild
hepatic damage.7 However, immunological abnormalities such
as the presence of autoantibodies, skin sensitization with
dinitrochlorobenzene, and the subtype of HBAg and its titre
in the serum have not to date borne a reliable relationship to
the severity of the liver lesion found in so-called carriers.3 4

Questions are often asked about the risks to the families of
these people. Antibody to HBAg undoubtedly develops more
frequently than in control families,8 9 but clinical hepatitis B
appears to be the exception rather than the rule. This is
similar to the situation in healthylaboratorystaffwithprolonged
exposure to the antigen. Here it has been suggested that
continual low-dose exposure via the oral route may in effect
vaccinate the subject.10 Within the families of HBAg carriers
antibody is found most frequently in sexual contacts-in
accord with other evidence implicating sexual intercourse as an
important mode of exposure. Less commonly, exposure to
HBAg results in persistent antigenaemia, a sequence of events
which seems to be more frequent in blood relatives than in
sexual contacts and may reflect a genetic predisposition.9
The age at which exposure occurs is another important factor,
and the immunologically immature infant is at great risk of
developing antigenaemia, particularly at parturition. Fortu-
nately, immunoglobulin containing antibody of high titre can
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now be given to the baby after delivery, though antigenaemia
and clinical evidence of hepatitis occur less commonly when
the mother is a true carrier than if acute hepatitis B has
occurred during the last trimester. Similarly, in adults the
risks of exposure may also be greater in contacts of carriers
with liver disease than in contacts of healthy carriers.8

It is within the hospital that the chances of cross-infection
are greatest, particularly in the areas of blood transfusion and
renal medicine. All personnel concerned must be screened at
regular intervals for the antigen. Staff members found to be
positive will have to be found other work, and HBAg-positive
haemodialysis patients treated either at home or in one of the
special isolation units that have been set up. Such precautions
are already paying dividends in the reduction of serious
epidemics of acute hepatitis B in renal dialysis units and in
creating fewer new carriers.
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Respiratory Distress
Syndrome in the Newborn
Respiratory distress syndrome (R.D.S.) is the major cause of
death in infants with a gestational age of less than 37 weeksl
and occurs in 10% of all preterm deliveries,2 with a mortality
of around 50%. Treatment still consists in maintaiqing the
infant alive and without damage until the lung changes have
resolved. Nevertheless much progress has been made during
the last few years. In 1971 Gluck and his colleagues3 showed
that the lecithin: sphingomyelin ratio in the liquor could be
used to predict the maturity of the lung in terms of its ability
to produce surfactant material; without surfactant material
the infant will develop R.D.S. However Condorelli et al.4 have
shown that in sheep phospholipids can reach the amniotic
fluid via extrapulmonary routes such as the fetal serum and
urine. Reliable results with the ratio depend on careful handling
ofthe specimen, attention to technical details, and an awareness
that as little as 3-6 ml of whole blood or 0-36g of meconium
(not enough to produce visible staining) per 100 ml ofamniotic
fluid will affect the result.5
Gluck and his group have also found that certain maternal

conditions can influence the ratio. An increase in the lecithin:
sphingomyelin ratio indicating accelerated maturation is asso-
ciated with chronic toxaemia, hypertensive renal disease, hyper-
tensive cardiac disease, sickle cell disease, narcotic addiction,
severe diabetes with vascular complications, circumvallate
placenta, chronic retroplacental bleeding, and non-specific
placental insufficiency. Conversely there is a retardation in
the ratio in diabetes without vascular complications, chronic
non-hypertensive glomerulonephritis, hydrops fetalis, and in
the smaller of non-parasitic monochorionic twins, while in
diabetes mellitus and severe rhesus disease7 8 there is a high
incidence of anomalous results associated sometimes with the
development of R.D.S. (or a condition indistinguishable from
it) in spite ofa normal ratio.

Rupture of the membranes for longer than 72 hours causes
the ratio to rise9 and Bauer et al.°0 found a decreased incidence
of R.D.S. after rupture of the membranes for longer than 16
hours. These results have an important bearing on the manage-
ment of rupture of the membranes before term, since serial
estimations of the ratio can be made and delivery can be
delayed until it has risen to a safe level; below 36 weeks the
risk to the infant from R.D.S. is almost certainly greater than
the risk from infection due to delay in delivery. In conditions
such as placental insufficiency, moderately severe toxaemia,
diabetes mellitus, and some cases of placenta praevia, where
delivery before term is necessary but it is not an emergency,
serial estimation of the ratio by amniocentesis can be used to
determine when it is safe to effect delivery.
The obstetrician can make important contributions to the

avoidance of R.D.S. Liggins" showed that treatment of the
motherwith betamethasone for 24 hours before delivery reduced
the risk of R.D.S., and Spellacy12 found a significant increase
in the lecithin: sphingomyelin ratio after two weeks treatment
with dexamethasone. Conduct of the preterm labour and
delivery is important since intrapartum hypoxia (as shown by
abnormal fetal heart rate patterns) is associated with an in-
creased incidence of R.D.S.13 Nevertheless preterm delivery
will continue to occur as a result of a spontaneous onset of
labour, or when delivery is urgently indicated, as in eclampsia,
severe toxaemia, antepartum haemorrhage, or placental abrup-
tion. Each N.H.S. area should surely come to an agreement
that women in premature labour should be transferred for
delivery to a unit fully equipped to deal with R.D.S. of all
degrees of severity; infants with R.D.S. do not travel well.
The management ofthe infant with R.D.S. has been subject

to many fancies and fallacies. Hypothermia and acidosis will
interfere with the synthesis ofsurfactant material in the lung,14
and further deterioration can be prevented by treating the
metabolic acidosis'5 which inevitably accompanies intrapartum
hypoxia or prolonged apnoea after delivery. Prompt resuscita-
tion and the avoidance of cooling are therefore essential in the
treatment of the infant already severely ill at delivery. Post-
natal treatment of R.D.S. with corticosteroids has no obvious
benefit.'6 17
There has been much controversy over the use ofmechanical

ventilation in R.D.S.; results have been difficult to assess
because centres have used different criteria for starting ventila-
tion and have used ventilators with different characteristics.
Reynolds and Taghizadeh. have recently analysed their results
at University College Hospital, London, over two three-year
periods in which the infants treated were comparable. In
1967-69 they used very high peak airway pressures (35-60 cm
water) and rapid respiration rates (60-80/minute) but were
often unable to achieve adequate oxygenation. In 1970-72
they used a "square-wave" pressure system with a high in-
spiratory: expiratory ratio (> 1:1) and positive end-expira-
tory pressure to prevent alveolar collapse. Adequate oxygena-
tion could be obtained using these methods with lower peak
airway pressures, slower respiration rates, and a lower oxygen
concentration in the inspired air. The overall survival rate for
all cases ofR.D.S. was 55% in the first period and 63% in the
second period; of those mechanically ventilated the survival
rates were 15% and 44% respectively. They attributed the
improved survival to a reduction in bronchopulmonary dys-
plasia.

Gregory's paper18 on continuous positive airway pressure
(C.P.A.P.) appeared in 1971 and the U.C.H. group started to
use C.P.A.P. about halfway through its second period, but only
for weaning ofinfants offthe ventilator. Since 1971 the Gregory
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