
© 1972 Nature Publishing Group

130 

made the points that age per se is prob
ably not a significant feature of the 
causality of many cancers; increasing 
age could simply entail longer exposure 
to the same carcinogenic agencies. The 
second conclusion he derived was that 
where progressive increases in cancer 
incidence could be recorded with in
creasing age the pattern is very much 
dependent on specific cancers (and by 
inference causal factors) and could not 
readily be generalized. Sir Richard 
showed how a relatively simple expo
nential increase formula could be used 
to establish straight line predictions of 
tumour incidence and that the functions 
regulating incidence could be estab
lished in those instances in which 
expectation and observation coincided. 

The discussion was brief and hinged 
largely on Sir Richard's provocative 
presentation which, when pressed, he 
allowed did not give much information 
in relation to possible control mechan
isms, but did show that they probably 
did not change with age. 

HEPATITIS 

Infection in Hospitals 
from our Medical Virology Correspondent 

OUTBREAKS of viral hepatitis among 
patients and members of the staff of 
maintenance haemodialysis and renal 
transplantation units seem to be 
inevitable and the incidence of infection 
continues to increase. Many reports 
since 1965 have indicated that the 
infection is usually serum hepatitis 
(long-incubation type B viral hepatitis), 
which is presumably introduced by 
blood transfusions and subsequently 
spread by extracorporeal circulation 
used in haemodialysis. The oral and 
aerosol routes seem to be real modes 
of transmission, though are presumably 
uncommon. 

During the period 1964-1966 an out
break involving eighty cases of hepatitis 
occurred in Stockholm hospitals carry
ing out haemodialysis and kidney 
transplantation. In 1966, there were 
three deaths m an outbreak of 
hepatitis at the Manchester Royal 
Infirmary. In the Liverpool Regional 
Urological Centre, two nurses and two 
technicians developed hepatitis in 
March f966: by January 1967, fourteen 
nurses, three technicians and five 
patients contracted the infection, and 
by the end of 1970 a total of fifty-five 
cases occurred in the unit, the asso
ciated laboratories and among relatives 
of patients. There were seven cases of 
hepatitis in six of the eleven families of 
patients who were dialysed at home. A 
recent report from Stockholm states 
that 11 per cent of staff members at 
risk developed clinical hepatitis and the 

average duration of absence from work 
was 102 days (L. G. Collste and 
associates, Scand. J. Infect. Dis., 3, 113; 
1971). 

The experience in the United States 
of America is no different. Reports for 
the period 1966-1970 reveal that 
hepatitis occurred in fifty-two of sixty
five (80 per cent) of the dialysis units 
(NCDC Hepatitis Surveillance Report, 
No. 33; 1971). Three of the most 
recent and serious outbreaks of hepatitis 
occurred in Edinburgh, with eleven 
deaths including four members of the 
medical staff; at Guy's Hospital, Lon
don, where sixty-nine cases of hepatitis 
had occurred, including thirty-two mem
bers of the staff (Brit. Med. J., 4, 255; 
1970) and in Sweden (E. Nordenfelt et 
al., Acta Path. Microbial. Scand., Sec. 
B, 78, 692; 1970), where thirty members 
of the staff and thirty patients con
tracted Australia antigen-associated 
hepatitis, as well as a number of rela
tives of patients and staff. 

The experience in Europe and in the 
United States suggests that the course 
of illness in medical staff is more severe 
but also shorter in duration than in 
patients, and the Australia antigen is 
detected in the serum in this group for 
only a brief period. In contrast, the 
course of hepatitis in patients with 
chronic renal disease is mild or sub
clinical, but Australia antigen tends to 
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persist in the serum for months or years. 
These differences in the host response 
to infection are probably related to the 
depressed immunological response to 
patients with chronic renal failure. 

Treatment of patients by maintenance 
dialysis involves regular and repeated 
contact with their blood. The difficul
ties associated with disinfection and 
sterilization of the equipment and the 
aseptic techniques which are practised 
in many units would not preclude the 
spread of a blood-borne agent. Several 
patients are usually maintained by one 
machine. Furthermore, it is now 
accepted that serum hepatitis may be 
spread by direct non-parenteral con
tact. 

The availability of tests for detecting 
Australia antigen, a specific marker of 
serum hepatitis, provides the means of 
excluding at least a proportion of blood 
containing the serum hepatitis virus. 
Regular screening for Australia antigen 
and antibody of all patients and staff 
will help detect new cases and allow 
them to be isolated. The provision of 
disposable dialysers is desirable, and 
there is also need to reduce the number 
of blood transfusions. The introduction 
of strict methods of controlling cross
infection in the unit and associated 
laboratories is of paramount import
ance. 

Hepatitis outbreaks in artificial kid-

Strongly Coupled Diffusion Fluxes 
MULTI-COMPONENT diffusion has always 
been a subject in which it is difficult to 
see the wood for the trees. The theory 
is bedevilled by the large number of 
different conventions available for de
fining relative velocities, fluxes and so 
on, and in the many important practical 
applications the diffusion takes place 
through a natural or artificial polymer 
membrane of uncertain properties. In 
experiments on free diffusion, coupling 
between the diffusions was always 
found to be small, although not negli
gible where the verification of Onsager's 
reciprocal relations is concerned. Al
though strong coupling is more familiar 
in biological systems, the explanation in 
this context has usually introduced 
ad hoc membrane parameters. Thus 
the prediction, a priori, of large speci
fically diffusional effects requires some 
direct physical insight; this has now 
been supplied by Cussler and Breuer of 
Unilever in a study to be published in 
next Monday's Nature Physical Science 
(January 24). 

Instead of the usual ternary system 
of two solutes in one solvent, Cussler 
and Breuer consider a salt X in a mixed 
solvent A+ B. Crudely, their reasoning 
is that if X is much more soluble in A 
than in B it will be in a hurry to travel 

from a region rich in B to one poor in 
B. As these authors point out, this is 
well known formally~the presence of a 
concentration gradient of B contributes 
to the flux of X a term proportional to 
the gradient and to the rate at which 
the chemical potential of X, dissolved 
in A, varies as B is added. But what 
has not been remarked before is that 
when B is a solvent this rate of change 
can be estimated very simply from the 
difference in solubility of X between 
A and B, and that this can be very 
large indeed. For example, among the 
experiments reported, the addition of 
acetone at aqueous Na2SO1 can increase 
the flux of salt by an order of magni
tude. If the concentration gradien, of 
B is in the opposite direction to that of 
the salt, the opposite effect is predicted; 
the flux of salt should be decreased and 
even reversed, so that a weak solution 
may be used to strengthen a strong one. 

These effects will obviously have to 
be considered when explaining trans
port processes across cell membranes, 
and may be of considerable practical use 
in inducing diffusion~as in dyeing of 
fibres, or in formulating pharmaceutical 
or cosmetic skin preparations; Cussler 
and Breuer have already made a start on 
antibiotics and other systems. 
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