
are available. For this purpose we gave the cost of 20
tablets of each preparation. But we had to admit that
this might be misleading, for it is difficult to compare
the cost of ordinary tablets of a drug with that of slow
release tablets which, although much more expensive,
only require one to be taken each day. Some people
asked that we should give the cost of a week's treatment
with the various preparations, although the problem of
doing this is that the dosage for different patients
would differ, and any average dosage which we might
use in calculating the weekly cost would be rather
arbitrary. We felt it was better to keep to the present
system, the accuracy ofwhich cannot be questioned.

Conclusion
This rebirth of the Bnitish National Formulary was a

wonderful example of what a small team can achieve,
and it showed how effectively doctors and pharmacists
can work together. I like to think that we went a little
way along the road to heal a breach between the two
professions, which, in one way or another, has existed
since 1518, when the physicians separated themselves
from the apothecaries and Dr Linacre, physician to
Henry VIII, founded the Royal College of Physicians.

The members of the Joint Formulary Committee
met initially as professionals but, as we worked
together, we developed deep mutual respect and close
personal friendships. We all felt that we were superbly
served by the editorial staff, led first by the late Ron
Brown and then by Anne Prasad, both of them totally
professional and dedicated to the formulary. We felt
that we were doing something really useful for our
professions and through them for patients, and we
were happy in our work. Would that other committees
were as worth while to sit on.

I retired in 1984 after the 12th edition. The 25th
edition may not have increased much in girth, but I
think everyone will agree that it has grown in stature. I
wish it well for its next 25 issues.

This article draws on a talk given to the Department of
Clinical Pharmacology at the Universitat Autonoma de
Barcelona.2

1 Drury VWM, Wade OL, Beeley L, Alesbury P. Treatment. A handbook of drug
therapy, London: Kluwer Medical, 1978.

2 Wade OL. El formulario Nacional Britanico. Avances en Terapeutica 1992;16:
204-10.
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The low concentration of hepatitis C virus in the
blood of infected patients has made it difficult to
detect. Infected patients can now be identified
by using more sensitive immunoassays and amplifi-
cation ofviral RNAby the polymerase chain reaction.
Nevertheless, the virus remains difficult to eliminate.
We present the case of a woman with a history of
autoimmune haemolytic anaemia, thrombocyto-
penia, and common variable immunodeficiency who
developed chronic hepatitis.

Case history
A 36 year old woman was admitted to this hospital

for investigation of abnormal liver function tests
results in March 1991. In 1979 she had felt tired and
unwell and was found to have a haemoglobin con-
centration of 28g/l with a Coombs' positive auto-
immune haemolytic anaemia. This was treated with
steroids and a blood transfusion. She recovered well
and has subsequently had negative results on the
Coombs' test. In 1983, however, she developed
idiopathic thrombocytopenic purpura, requiring
platelet transfusions and a splenectomy. Later that
year she developed recurrent chest infections, and
investigations showed panhypogammaglobulinaemia
due to common variable immunodeficiency. This was
treated successfully with immunoglobulin injections,
and later with monthly immunoglobulin infusions.

In 1986 the thrombocytopenia recurred and she was
treated with platelet transfusions, steroids, and
azathioprine. The following year she developed
jaundice, pale stools, and dark urine in addition to a
pancytopenia. Azathioprine was stopped, and she
required further blood transfusions. The jaundice
cleared in six weeks, but during 1987-91 she continued
to experience malaise and anorexia, with fluctuating
liver function abnormalities.

Examination showed mild jaundice, palmar
erythema, and spider naevi but no hepatic encephalo-
pathy. Chest examination showed symptoms consistent
with mild bronchiectasis. Her liver was of normal size
and not tender.

Investigations included a full blood count and
coagulation screen, which gave normal results. She had
a low total protein concentration (51 g/l) but a normal
albumin concentration (38 g/l). She was panhypo-
gammaglobulinaemic (IgG 4-6 (normal range 5-16),
IgA <0 07 (1-25-4.25), IgM 0-08 (0-5-1-8) g/l). Her
bilirubin concentration was 76 ,umol (<17), aspartate
aminotransferase 209 (< 35) IUll, alkaline phosphatase
414 (< 125) IU/1, and y-glutamyl transferase 414 (< 30)
IU/1.

Importantly, an autoantibody screen, including anti-
bodies to smooth muscle and nuclear bodies, gave nega-
tive results. Her serum was tested and found negative
for antibodies to hepatitis A IgM, hepatitis B surface
antigen and core antibody, hepatitis C antibody (first
generation test), infectious mononucleosis, and cyto-
megalovirus antibody. Ferritin and copper studies gave
normal results and her thyroid function was normal.
A liver biopsy showed normal vascular relations,

with some focal necrosis and compensatory hyerplasia.
Portal tracts were infiltrated with large numbers of
lymphocytes. Mild piecemeal necrosis was present.
These features suggested chronic active hepatitis
without cirrhosis (fig 1).
The differential diagnosis included autoimmune

chronic active hepatitis as well as viral hepatitis.
Autoimmune chronic active hepatitis would have been
consistent with the patient's age, sex, and autoimmune
history, and the negative autoantibody tests could have
resulted from the hypogammaglobulinaemia. Like-
wise, viral hepatitis acquired from the multiple blood
product transfusions she had received was also a
reasonable diagnosis, and once again the low circulating
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FIG 1-Edge ofportal tract with adjacent (zone 1) hepaticparenchyma.
There is prominent chronic, predominantly lymphocytic, inflammatory
cell infiltrate of the portal tract with piecemeal necrosis ofhepatocytes at
limiting plate. Foci of biliary epithelial cell metaplasia indicate local
biliary obstruction. Hepatocytes are ballooned and hydropic. Elsewhere
in parenchyma macrovesicular steatosis affects smaUl numbers of
hepatocytes.

immunoglobulin levels could have given false negative
results for viral antibodies.
We were therefore presented with an interesting

dilemma with important therapeutic implications.
Interferon, the preferred treatment for chronic active
viral hepatitis, can dangerously exacerbate auto-
immune liver disease. As we could not determine
which of the two diagnoses was correct, we chose a
two month trial of prednisolone (12 5mg/day).
Unfortunately, the results of liver function tests did
not improve and the steroid was stopped. During this
time, however, a second generation test for hepatitis C
virus became available. This showed the presence of
antihepatitis C virus antibody (anti-HCV) in her
serum, and the polymerase chain reaction was used to
prove the presence of hepatitis C virus. She was
therefore treated with interferon alfa (3MU thrice
weekly without correction) for six months. Figure 2
shows the fall in aspartate aminotransferase and total
bilirubin concentrations; these indicators fell close to
or well within normal limits. This improvement in
liver function was accompanied by an improvement in
her wellbeing: she was no longer lethargic and was able
to resume normal daily activities. Nine months later
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FIG 2-Concentrations of
aspartate aminotransferase
and serum bilirubin during
cowuse oftreatment. Dotted
lines represent normal
concentrations

Prednisolone

she remained well, with normal liver function aid no
hepatitis C virus detectable by the polymerase chain
reaction.

Comment
After the development of serological tests for

hepatitis A and B viruses in the early 1970s it became
clear that about 75% of post-transfusion hepatitis was
due to neither of these viruses, and this was designated
non-A non-B hepatitis. The non-A, non-B agent was
shown to be filtrable and to be transmissible to
chimpanzees, but because of its low concentration in
the blood of infected people it remained elusive. In
1989 Choo et al cloned a viral antigen from a phage
clonal DNA expression library derived from an infected
chimpanzee's plasma using antibodies from a patient's
serum as a probe. The virus was named hepatitis C.'
The antigen (cI 00) was successfully used to develop an
antibody test for hepatitis C,9 which was shown to
account for 90% of cases of non-A, non-B hepatitis.
The virus has a small RNA genome (10 kilobase) with
core, envelope, and non-structural genes and in these
respects is similar to the flavivirus group which includes
the yellow fever virus. Second generation antibody
tests, based on more than one antigen, have gready
increased the sensitivity and specificity of hepatitis C
testing. Use of the polymerase chain reaction on the 5'
non-coding region of the genome can confirm the
presence ofviral RNA in infected blood.

Population screening has shown that the groups at
particularly high risk of hepatitis C are haemophilic
patients who have received pooled factor VII (70-100%
prevalence), patients who have received multiple blood
transfusions, and intravenous drug misusers (50%
prevalence). The risk of sexual transmission is low but
not zero. As many as half the cases of sporadic
hepatitis C in Britain are not associated with an obvious
parenteral or sexual source of infection. Vertical
transmission may contribute to the high prevalence in
some areas (the tropics and Mediterranean basin), but
this mode of transmission has not been adequately
investigated and seems relatively rare. About 150
million people are estimated to carry hepatitis C virus
worldwide.

Viraemia can be shown one to two weeks after
intravenous inoculation with infected blood. An acute
hepatitis follows five to 10 weeks after inoculation but
is symptomatic in only 20% of cases. Seroconversion
can be shown only after 11-12 weeks and may some-
times not be demonstrable for up to a year. Therefore,
a negative antibody test result does not rule out acute
hepatitis C virus infection. Only 30% of patients with
acute hepatitis achieve a rapid biochemical resolution,
and when this occurs it is often followed by gradual
disappearance of antibodies to the virus (mean time to
disappearance is five years). Unfortunately, 50-70%
become long term carriers, with persisting viraemia in
about 95% of these despite the antibody response.
Liver biopsy shows varying degrees of inflammation,
including chronic persistent and chronic active
hepatitis, progressing through bridging necrosis to
cirrhosis.

Interferon has been used to treat chronic hepatitis C
in patients with active disease that is demonstrable
either biochemically or histologically. Davis et al used a
dose of 3MU thrice weekly for six months and
achieved a 46% response rate (control 8%), with
normalisation of aminotransferase concentration and
improvement in liver histology.3 However, about half
the patients relapsed within six months of stopping the
drug. This pattem of response and relapse has been
shown in several other studies. During remission
viraemia disappears or declines; relapses are character-
ised by recurrence of viraemia followed by rising
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aminotransferase concentration. Tribavirin, a broad
spectrum anti-viral drug originally developed for the
treatment of respiratory syncytial virus infection, has
also recently been shown to produce a biochemical im-
provement, but relapses occur after stopping the drug.
Liver transplantation has been successfully used for
acute fulminant as well as chronic hepatitis C but
infection can recur in the graft. Work is currently
under way to generate an effective vaccine against
hepatitis C virus, making use of DNA technology to
produce recombinant viral protein as the immunising
antigen.

Discussion
KNW: I would like to comment on the tests currently
available for diagnosing infection with heatitis C virus.
The problems are well illustrated by this case, where
the patient's serum gave a negative result when tested
with the first generation enzyme linked immunosorbant
assay (ELISA) for hepatitis C antibody. When she was
retested with a second generation ELISA hepatitis C
virus infection was identified. The latest assays are
much more sensitive and specific but until there is
more information available it is prudent to confirm a
positive result by using a recombinant immunoblot
assay.
Another problem is that currently available tests for

antibody to hepatitis C virus detect IgG and not IgM.
Therefore it is difficult to identify primary infection,
especially since the IgG response is delayed for up to
four months with first generation tests and for up to
four weeks with second generation tests. An IgM test
might provide an earlier diagnosis in some cases.
The polymerase chain reaction is proving useful in

assessing the effect of interferon or tribavirin in
chronic hepatitis C carriers with liver disease. This
patient was shown to be viraemic by the polymerase
chain reaction before interferon was started.
AS: Is it possible that this patient acquired hepatitis

C virus from immunoglobulin treatment?
SL: I think that is unlikely. Immunoglobulin

preparations, though pooled from several donors, are
treated to render viruses inactive. The risk of contract-
ing hepatitis C from this source is therefore considered
to be very low. It is more likely that she contracted the

virus from an infected blood or platelet transfusion.
Screening of donor blood for hepatitis C virus was not
introduced in the United Kingdom until September
1991.
JAG: I agree that the immunoglobulins given to this

patient were unlikely to have been the source of her
infection. However, immunoglobulin preparations
commonly contain significant levels of antibodies
against hepatitis C virus and this may give rise to
diagnostic confusion when the passively acquired
antibody is detected by ELISA in the recipient's
serum. In such circumstances detection of RNA from
hepatitis C virus by the polymerase chain reaction
represents the only means of discrimination between
"innocent," passively acquired antibody and genuine
infection.
JW: Why did you chose the 3MU thrice weekly dose

of interferon?
HJFH: Studies have shown that response rates to

interferon 1 MU and 2MU thrice weekly are inferior to
those to 3MU thrice weekly. The lower doses are
tolerated better but are not as effective. Higher doses of
interferon are poorly tolerated because of side effects
such as flu-like symptoms after the injection. So
effectiveness of the dose needs to be balanced against
the side effects experienced by the patient. Our patient
experienced these symptoms at bedtime when the
interferon was administered at midday.
DS: Because of her splenectomy the patient is at risk

of serious pneumococcal infection. Is she receiving
prophylaxis?

SL: Pooled immunoglobulin should provide
adequate cover against bacterial infections to which she
is susceptible. She has not received pneumococcal
vaccine because her common variable immuno-
deficiency makes it unlikely that she would mount a
useful antibody response to it (B cells fail to mature to
antibody producing plasma cells). Currently she is
receiving rotating antibiotics for her bronchiectasis.

I Choo Q-L, Kuo G, Weiner AJ, Lindsay K, Bodenheimer HC, Perrillo RP, et al.
Isolation of a cDNA clone from a blood-borne non-A, non-B viral hepatitis
genome. Science 1989;244:359.

2 Kuo G, Choo Q-L, Alter HJ, Githik GL, Redeker AG, Purcell RH, et al. An
assay for circulating antibodies to a major etiologic virus of human non-A,
non-B hepatitis. Science 1989;244:362.

3 Davis GL, Balart LA, Schiff ER, Lindsay K, Bodenheimer HC, Perrillo RP, et
al. Treatment of chronic hepatitis C with recombinant interferon alfa: a
multicentre randomised controlled trial. NEnglJ7Med 1989;321:1501-6.

ANY QUESTIONS

Does diabetes mellitus protect against cancer, and if so what
are the mechanisms?

It has long been argued whether diabetes mellitus is
associated with more cancer than expected or protects
against cancer. One problem in the past has been the
vagaries in the diagnosis of non-insulin dependent diabetes
mellitus, and it is still true that only half of people with
non-insulin dependent diabetes mellitus have been diag-
nosed. This is not the case for insulin dependent diabetes,
but non-insulin dependent diabetes mellitus is much more
common and occurs in the age groups in which cancer is
most common. The earliest studies suggested that cancer
was more common in diabetes, but subsequent work has
not confirmed this.' An early postmortem study showed
fewer malignant tumours in people with diabetes (10 1-I%)
than in those without (19-5%). But a large population
based study of people with diabetes in Minnesota showed
relative risks of cancer of 1 -2 in men and 1 1 in women
(non-significant). The Joslin Clinic's experience, how-
ever, was that only 12% of deaths were from cancer
compared with 20-6% for Massachusetts as a whole, while
Kessler extended this analysis to show that this apparent
protection occurred only in men.' The type of cancer
varies, and Kessler found that the main reduction was in

cancer of the lung. By contrast many have shown that
cancer of the exocine pancreas is commoner in people with
diabetes.
The position is thus unclear. Any apparent protection

can probably be accounted for by the shorter life expec-
tancy of people with diabetes. Similarly, an increase is
partly due to the deterioration in glucose tolerance found
in patients with cancer. It has also been hypothesised that
hyperinsulinaemia predisposes to cancer because of the
growth promoting actions of insulin. Patients with non-
insulin dependent diabetes mellitus should therefore be
more susceptible, but again proof is sparse.4 In conclusion,
there is little good evidence to suggest that diabetes
protects against cancer.-K G M M ALBERTI, professor of
medicine, Newcastle

1 Podolsky S, Marble A. Diverse abnormalities associated with diabetes. In:
Marble A, Krall LP, Bradley RF, Christlieb AR, Sseldner JS, eds.
J7oslin 's diabetes mellitus. 12th ed. Philadelphia: Lea and Febiger,
1985:843-66.

2 Ragozzino M, Melton LJIII, Chu C-P, Palumbo PJ. Subsequent cancer
risk in the incidence cohort of Rochester, Minnesota residents with
diabetes mellitus. Journal ofChronic Diseases 1982;35:13-9.

3 Kessler II. Mortality experience of diabetic patients: a twenty-six-year
follow-up study. Am J Med 197 l;51:715-24.

4 Yam D. Insulin-cancer relationships: possible dietary implication. Medical
Hypotheses 1992;38:1 11-7.
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