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Medical Memoranda

Chronic Carriage of Australia Antigen
without Symptoms after Renal Transplant

British Medical J7ournal, 1970,_4, 409-410

CASE REPORT
A man aged 35 was admitted to the transplant unit,
Addenbrooke's Hospital, Cambridge, on 26 June 1968 with renal
failure as a result of chronic pyelonephritis. Dialysis was begun.
Transplantation on 6 August with cadaver kidney was followed
by rejection, allograft nephrectomy on 9 September, and bilateral
nephrectomy on 14 October. A second cadaver transplant on 9
November was successful and he was sent home on 24 December.
After two more days on the unit he was dischargd on 30
December. He was still symptom free on October 23 1970.
On 30 April 1970 his blood urea was 40 mg./ml., plasma crea-

tinine 1.5 mg./100 ml., urine output good, haemoglobin 14 g./100
ml., and W.B.C. 8,000/mm.3 His present immunosuppression dos-
age is 18 mg. of prednisone and 150 mg. of azathioprine
(Imuran)-that is 2.5 mg./kg. daily.

Australia antigen (Blumberg, 1964) was found during serum
screening after his discharge; the source of infection remains un-
known. He has not caused any overt infection on the unit or else-
where up to the present.

MATERIALS AND METHODS

Agar gel double diffusion was done in protamine-agarose
(Prince, 1968). Electron microscopy was carried out after centrifu-
gation of 0.05 ml. of uninactivated serum diluted with phosphate-
buffered saline (pH 7-4) at 25,000 r.p.m. for 60 minutes (mean
51,000 g) in the S.W. 39 rotor of a Spinco preparative centrifuge.
The completely drained pellet was suspended in 5 ' sodium
phosphotungstate, pH 6.5, and portions were placed on Formvar-
carbon coated grids and blotted with filter paper after a few
seconds. Specimens were examined in a Philips EM 300 electron
microscope. Counts were made on serial photographs at identical
magnification standardized with a latex suspension of 5 X
101'/ml. concentration. It was not found necessary to add
antiserum to assist the deposition of particles in the centrifugation
of the sera.

RESULTS

Electron microscopy was superior to agar gel diffusion for the
detection of antigen, and gave positive results three months earlier.
Complement fixation tests were not possible because of the short-
age of detector serum, but they might have been still more

sensitive (Shulman and Barker, 1969; Cossart and Vahrman, 1970).
The presumptive virus capsid of Australia antigen-associated

hepatitis, described by Dane et al. (1970), was present in all
except the first of the positive sera, which had so little antigen-
that is, the long forms and irregular 20-nm. rounded forms of
Bayer et al. (1968)-that capsids in the proportion found in later
specimens would be unlikely to be found, even when present,
with the method used.

It seems Drobable that the caDsid is infective by analogy with
the work of Bancroft et al. (1969), who assembled structurally
similar capsids in vitro by aggregation of plant virus proteins
around various nucleic acids and found that they were infective.
The capsid concentrations found here are consistent with clinical
estimates of the highly infectious nature of sera that have
produced hepatitis.
The highest concentrations of antigen (3-8 X 1011/ml.) and

capsid particles (13 x 1010/ml.) were reached about three
months after antigen was first detectable, and the antigen has
since shown little decline though the capsids were slightly fewer
after a year (see Table).

Comparison of Gel Diffusion and Particle Counts by Electron Microscopy

Gel Diffusion Titre Count/ml. of Serum
Serum (Reciprocal)

Capsid Antigen

3/10/68 0 N.F. N.F.
14/11/68 . .0 N.F. N.F.
5/12/68 .0 N.F. 2 x 10l
16/1/69 .0 4x 101 34x 101'0
13/3/69 8 13 x1010 3 8x 10'I
26/6/69 16 1 1 x 1010 3-4x101l
11/12/69 .8 6-2 X 109 21 xlOtI
5/3/70 2 12xo109 I 1 xl10'
2/4/70 1 2-8 x 109 12x10"

N. F. = None found.

The titre of precipitable material by gel diffusion has approxi-
mated to the total particle count (see Table), and SGPT estima-
tions have also shown a similar picture (Figs. 1 and 2).
At no time was there anv evidence of antibody attached to

antigen or capsids to cause agglutination, nor was there any
anticomplementary activity in conventional complement fixation
tests. The size of the capsids was 42 nm., as Dane et al. (1970)
found, and showed little variation in undeformed particles. It was
noted that there was often a toothed perimeter to the outer coat
with approximately 5.5 nm. spacing (see Fig. 3 A) which gives
about 24 projections around the periphery of each particle.
The long antigen particles, average width 21 nm., had trans-

verse striations and marginal projections at intervals of 5-25 +
0(25 nm. (Fig. 3 B)-that is, slightly closer than on the capsid.
This agrees with the suggestion of Dane et al. (1970) that the
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FIG. 1.- Australia antigen and capsid counts with gel diffusion titres.
FIG. 2. SGPT titr2e

capsid is coated with the same material; because a slightly wider
spacing on the capsid would be expected from radial arrangement
of the units.
The long particles sometimes appeared to be undergoing break-

down, often showing a series of bulges (Fig. 3 C), continued by a
line of separate rounded particles suggestive of fragmentation. As
no regular structure resembling that of the long forms could be
found in the rounded particles, which also have a wide range in
size of about a mean of 20 nm. (Barker et al., 1969; Dane et al.,
1970), they might well result from fragmentation and structural
disorientation of the longer type.

| IOOnm.

FIG. 3.-Capsid particle (A) shows projections of the coat layer. The
perodicity along the long forms is indicated at (B). One of the long forms
(C) shows the series of bulges which may precede fragmentation. (Phos-
phonmgstate preparation photographed at instrumental magnification of

112,000).

CONCLUSIONS
The infection described was completely symptomless and it

underlines the hazard of the silent carrier who can emerge
while on a surgical ward. This patient could have produced
disastrous infection of the unit had not his second transplant
been successful so that he was discharged without further
dialysis and before he was heavily infected.

Eradication of infection from dialysis units is very difficult,
and there is a pressing need for sensitive techniques to
monitor not only inpatients but prospective patients and
blood for transfusion in order to prevent the entry of infec-
tion. Chronic carriage of Australia antigen after hepatitis or
associated with chronic hepatitis is now well recognized. The
influence of immunosuppression in the case described here
cannot be assessed, but it would hardly be surprising if silent
carriage of this type did not occur in the normal population.

I am grateful to Professor R. Y. Calne and Dr. D. B. Evans for
clinical material and information, and to Dr. G. C. Turner for the
Australia antigen detector serum.

J. NAGINGTON, M.D.

Consultant Virologist, Public Health Laboratory
Service, Tennis Court Road, Cambridge.
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Combined Rifampicin and Erythromycin for
Bacterial Endocarditis

British Medical.Journal, 1970, 4, 410-411

The following case illustrates the necessity for tests of
bactericidal action in devising treatment for endocarditis. The
combination of antibiotics chosen has never, to our Imow-
ledge, been used for this purpose before.

CASE HISTORY

A 3-year-old Saudi Arabian boy was known to have had a small
ventricular septal defect from infancy. He developed chicken-pox
on 31 May 1969, with persistent pyrexia up to 40'C., and was
given a seven-day course of tetracycline for secondary infection of
the pustules. He remained febrile and received chloramphenicol
for five days without response. On 14 June he was admitted to
hospital in Jeddah, where investigations were essentially negative,
except for an E.S.R. of 60 mm. Blood cultures were not done.
Sulphafurazole and novobiocin were given over the next four
days, and the swinging pyrexia continued. On 19 June he was
admitted to hospital in London.
On admission there were signs of slight left ventricular enlarge-

ment (confirmed radiologically), a pansystolic murmur to the left
of the sternum, and a short mid-diastolic murmur in the mitral
area. The pulse was regular at 120/min. There was moderately
firm smooth enlargement of the spleen and liver. Haemoglobin
was 9.3 g./100 ml., W.B.C. 13,000/mm.3, and E.S.R. 88 mm.
(Westergren). Blood culture yielded Staphylococcus aureus, phage
type 52/52A/80, resistant by disc test to penicillin, streptomycin,
and tetracydine, but sensitive to cloxacillin, methicillin,
cephaloridine, erythromycin, chloramphenicol, kanamycin, gentami-
cin, lincomycin, and fusidic acid.
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