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Hepatitis Hazard in Regular Haemodialysis
When regular haemodialysis was introduced in 1960, serum
hepatitis was not treated as a -highly infectious disease.
Patients were managed in general hospitals and often in open
wards with no precautions against cross-infection. The first
case of hepatitis at Seattle, therefore, passed almost un-
noticed' but three years later an outbreak occurred in this
centre,2 and others were reported from Stockholm,3 New
York,4 and Liverpool.5 At Manchester6 the high mortality
among staff and patients attending the unit brought dia-
lysis almost to a halt. This disaster led to a redesign of many
British dialysis centres then on the drawing board and stim-
ulated the introduction of a no-transfusion policy.7 8 The
second major disaster, at Edinburgh in 1969-70,9 caused a
general tightening of cross-infection precautions. The Rosen-
heim Committee was called into being, and an added urgency
was given to the deliberations of the Central Pathology Com-
mittee on Safety in Pathology Laboratories.
The measures recommended by these bodies10 11 must in-

crease the staffing requirements and running costs of dialysis
centres and their supporting laboratories by a substantial pro-
portion. However, they are logical and now bear the stamp
of authority. No management committee can afford to ignore
them.

Nonetheless, the problem of hepatitis remains and indeed
grows more menacing each year. The latest report of the
European Dialysis and Transplant Association12 shows that
47% of European centres were affected in 1971 and 45
(10%) had outbreaks exceeding ten cases. The attack rate
among patients has remained steady at about 7%.12 13 The
risks to staff cannot be calculated with the same precision, since
the number exposed is not shown in the E.D.T.A. reports,
and it is difficult 'to define which staff are at appreciable risk.
However, it is a reasonable estimate that one to two members
of staff suffer some exposure for every two patients, and if
this is correct the attack rate among staff has also risen to
reach 5-10% in 1970 and 1971.1213 The high staff mor-
tality at Manchester and Edinburgh is not representative and
may have been due to virulent strains of virus or to chance.
The overall mortality in 1,105 staff cases included in the
E.D.T.A. reports was 1-3%.1213 But there is also a con-
siderable morbidity. The staff cases are usually characterized
by an acute illness14 followed by a period of lethargy and de-
pression, which at Guy's Hospital caused absence from work
for up to nine months.'s

There are several chinks of light in the gloom which give
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hope of the eventual control of this problem. Though the ab-
olition of routine blood transfusion and the use of Australia-
antigen (Au-Ag) negative blood has not so far afforded much
protection to dialysis units,12 13 there is every reason to be-
lieve that they will do so in the future. The exclusive use of
Au-Ag-negative blood has reduced post-transfusion hepatitis
by 80% in other situations.16 Infected blood probably caused
one British outbreak17 and many cases on the Continent; of
81 patients who received untested blood, shown retro-
spectively to contain Au-Ag, 70 developed clinical or sero-
logical evidence of hepatitis.12 In the majority of out-
breaks13-15 18 patients who develop hepatitis have suffered a
minor illness but have frequently become chronic carriers
of Au-Ag, constituting a continuing threat to other patients,
staff, and relatives. The diminution of this threat by the uni-
versal testing of donor blood, expected within the next few
months, will be particularly welcome.
Of equal importance is the regular screening of patients

and the medical, nursing, and technical staff of the dialysis
unit for the presence of Au-Ag and the prompt isolation of
contacts. During an outbreak screening is stepped up to fort-
nightly for patients17 19 and may be extended to laboratory
staff and other more remote contacts. Five out of six new
British outbreaks have been nipped in the bud by these
measures.'7 19 In units free of hepatitis and observing the
precautions suggested by the Rosenheim Committee the risk
to staff and patients is small.17 '9 This justifies the decision
that patients who are carriers of Au-Ag should be refused
dialysis unless there are adequate facilities for isolation and
home training.'0 The decision is repugnant, but the stakes
are high. An estimated 50-100 patients lost their chance of
dialysis or transplant during the Guy's epidemic,'5 and the
repercussions would be even greater in a provincial centre.
For a centre that already has hepatitis the position is very

different. Staff cases have continued to occur at Guy's in
spite of strict precautions.'5 Some protection should be pos-
sible now that high-titre anti-Au-Ag gammaglobulin is avail-
able. Preliminary results20-22 suggest that early injection of
this globulin protects against hepatitis after accidental in-
oculation with Au-Ag-positive blood, which has been the
cause of many cases in medical, nursing, and technical
staff.9 15 However, some attacks in staff and relatives have
occurred without known inoculation, possibly from inhalation
of blood droplets.23 24 Prophylactic injection of specific glo-
bulin may protect against this risk, as it apparently protected
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American servicemen in Korea,25 but fears of producing
chronic liver disease,2' 26 probably exaggerated, and shortage
of supply have so far precluded clinical trial. Until such pas-
sive immunity or the more distant prospect of vaccination
provides an answer, the protection of staff in these "infected"
centres must depend on strict precautions and the avoidance
of overcrowding and understaffing.15 There lies the rub.
The director of a dialysis centre may "maintain his work

load at a level which can be managed without undue stress to
staff,"'0 though his only way of doing so is to refuse treat-
ment to some patients, and it is uncertain how much support
he will receive when they appeal to their M.P.s. However, he
can do nothing to reduce his work load if trained staff retire.
There is therefore a need for proleptic appointments to re-
place staff before they retire even if this results in temporary
overstaffing. But staff can be appointed only if they apply,
and recruitment to this branch of medicine will remain diffi-
cult until some of the anxieties voiced in the Rosenheim
report'0 have been dispelled.
What are the employee's rights to compensation arising out

of sickness, suspension from work, disability, and death?
Difficulty in obtaining sickness and industrial accident benefit
were encountered at Guy's in the case of agency nurses and
recent immigrants who had not yet paid sufficient national
insurance contributions to qualify for benefits.'5 All em-
ployees depended on the good will of the hospital to supple-
ment their salary to its previous level. What are the rights of
the ex-employee who contracts hepatitis soon after leaving the
N.H.S.? What future employment is assured for the nurse,
technician, or doctor who, though clinically well, becomes a
carrier of Au-Ag? Where else in the N.H.S. can a transplant
surgeon with a distinction award find similar salary and
status if he is forced to give up surgery? Who pays the extra
premium if a life insurance company classifies a member of
the dialysis staff as an above-average risk? The Rosenheim
report records, "We have drawn the attention of the Health
Departments to these problems with our view that it is of the
greatest importance that they should be sympathetically ex-
plored and discussed. Solutions have to be found." The re-
sponse of the Health Departments is anxiously awaited.

'Hegstrom, R. M., Murray, J. S., Pendras, J. P., Burnell, J. M., and
Scribner, B. H., Transactions, American Society for Artificial Internal
Organs, 1962, 8, 266.

2 Pendras, J. P., and Erickson, R. V., Annals of Internal Medicine, 1966,
64, 293.

3 Ringertz, O., and Mel6n, B., Lancet, 1966, 1, 151.
' Friedman, E. A., and Thomson, G. E., Lancet, 1966, 2, 675.
Jones, P. O., Goldsmith, H. J., Wright, F. K., Roberts, C., and Watson,
D. C., Lancet, 1967, 1, 835.

6 British Medical Journal, 1965, 2, 1199.
7 Crockett, R. E., et al., Proceedings of the European Dialysis and Transplant

Association, 1967, 4, 17.
8 Verroust, P. J., et al., Proceedings of the European Dialysis and Transplant

Association, 1967, 4, 12.
9 Bone, J. M., Tonkin, R. W., Davison, A. M, Marmion, B. P., and Robson,

J. S., Proceedings of the European Dialysis and Transplant Association,
1971, 8,189.

10 Department of Health and Social Security; Scottish Home and Health
Department; Welsh Office, Hepatitis and the Treatment of Chronic
Renal Failure: Report of the Advisory Group 1970-72. London, H.M.S.O.,
1972.

1' Working Party of the Central Pathology Committee. Safety in Pathology
Laboratories. Department of Health and Social Security, London, 1972.

12 Brunner, F. P., Gurland, H. J., Harlen, H., Scharer, K., and Parsons,
F. M., Proceedings of the European Dialysis and Transplant Association,
1972, 9, 3.

13 Marmion, B. P., and Tonkin, R. W., British Medical Bulletin, 1972, 28,
169.

"Leski, M., Grivaux, C., and Courouce-Pauty, A. M., Vox Sanguinis,
1970, 19, 359.

1Ogg, C. S., Bewick, M., Cameron, J. S., and Ellis, F. G., Proceedings of
the European Dialysis and Transplant Association, 1972, 9, 228.

16 Sutnick, A. I., Millman, I., London, W. T., and Blumberg, B. S., Annual
Review of Medicine, 1972, 23, 161.

17 Polakoff, S., Cossart, Y. E., and Tillett, H. E., British Medical J3ournal,
1972, 3, 94.

18 Knight, A. H., et al., British Mcdical journal, 1970, 3, 603.
10 Polakoff, S., Proceedings of the European Dialysis and Transplant Asso-

ciation, 1970, 9, 247.

20 Krugman, S., Giles, J. P., and Hammond, J., Journal of the American
Medical Association, 1971, 218, 1665.

21 Cossart, Y. E., Proceedings of the European Dialysis and Transplant Asso-
ciation, 1972, 9, 235.

22 Soulier, J. P., et al., American Journal of Diseases of Children, 1972, 123,
429.

23 Almedia, J. D., et al., Lancet, 1971, 2, 849.
24 Garibaldi, R. A., Rasmussen, C. M., Holmes, A. W., and Gregg, M. B.,

Journal of the American Medical Association, 1972, 219, 1577.
25 Ginsburg, A. L., Conrad, M. E., Bancroft, W. H., Ling, C. M., and

Overby, L. R., New England Journal of Medicine, 1972, 286, 562.
26 Alter, H. J., Holland, P. V., Schmidt, P. J., and Plotz, P. H., Lancet, 1972,

1, 1110.

Immunological
Characteristics of Bladder
Cancer
The ideal treatment for bladder cancer is often difficult to
decide. The disease may be part of a widespread disorder
of the urinary tract and multifocal in origin, with growths
spread over a considerable time and widely disseminated.
Moreover, until the cancer is advanced there is no sure way
of predicting its future growth or the neoplastic potential
of the urothelium in general. The natural history of the
disease suggests that a mechanism operates which for long
periods may effectively control its progress. Preliminary
evidence suggests that the mechanism may in part be
immunological.

Workers in Stockholml 2 have established that bladder
cancers in man share antigens specific to their tissue of
origin in the bladder. Peripheral blood leucocytes from
patients with bladder cancer have a cytotoxic effect on
primary cultures of bladder cancer cells. They are toxic to
cells from the patients' own tumour and to those from other
patients' bladder tumours. Cytotoxic complement-dependent
antibodies and blocking antibodies which can prevent the
cytotoxic action of the leucocytes on the tumour target cells
have also been detected. Serial observations on a few
patients indicate that the cellular and humoral cytotoxicity
may vary during the course of the disease and be influenced
by treatment. This general immunological reaction of the
host towards the antigenic determinants of bladder tumours
is similar to that in several other forms of carcinoma,3 but
so far immunological tests have not been used extensively
and it is not known whether they will have prognostic
value.

Infiltration by lymphoid and plasma cells is more often
associated with bladder cancer than with benign urothelial
diseases.4 Though this cellular infiltration appears not to be
a consequence of infection, its association with recurrent
tumours is not inconsistent, and whether it is closely corre-
lated with prognosis is still a matter of dispute.4 5 Skin
testing of patients with active bladder cancer has shown
that they have defective cell-mediated immune responses
and a reduced capacity to induce new delayed hypersensi-
tivity reactions.6 This is comparable to the anergy encoun-
tered in several other forms of cancer, though it is of in-
terest that the anergy may exist when there is no spread
outside the bladder.
As immunological observations on the patients can be

difficult to interpret, it is of great help if they can be made
experimentally on a pure strain of animals. The recent
report of the Hellstrom team7 looks most encouraging. They
have found that bladder cancers induced by methylcholan-
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