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The past two decades have seen an explosion in knowledge of
viral hepatitis, which affects several hundreds of millions of
people throughout the world. Viral hepatitis not only causes
considerable morbidity and mortality from acute infections
but also has chronic sequelae that include, with at least two
types of viruses (hepatitis B and hepatitis C), chronic active
hepatitis, cirrhosis, and primary liver cancer.
The alphabet of viral hepatitis (table) includes a range of

very different and unrelated human pathogens. Hepatitis'A
virus (enterovirus type 72), a small unenveloped symmetrical
RNA virus, shares many of the characteristics of the picorna-
virus family and is the cause of infectious or epidemic
hepatitis transmitted by the faecal-oral route. Hepatitis B
virus, a double stranded DNA virus that replicates by reverse
transcription, is endemic in the human population and
hyperendemic in many parts of the world. This infection is
spread parenterally and by the inapparent parenteral route;
persistent infection (chronic carriage) is estimated to affect
over 300 million people. Hepatitis C virus, an enveloped
single stranded RNA virus, which seems to be distantly
related to the flaviviruses, has been recently identified.'
Hepatitis C infection seems to be common in many countries
and is associated with chronic liver disease and also with
primary liver cancer in some regions. Hepatitis D virus, the
delta agent, is an unusual single stranded circular RNA virus
with several similarities to certain plant viral satellites and
viroids. Hepatitis D virus requires helper function provided
by hepatitis B virus; it is an important cause of acute and
severe chronic liver damage in many regions of the world. In
what seems to be a bewildering array of hepatitis viruses the
most recent advance is the successful cloning of the virus
causing enterically transmitted non-A, non-B hepatitis by
Reyes et al and provisionally named hepatitis E virus.2

Enterically transmitted non-A, non-B hepatitis occurs in
both epidemic and sporadic forms and is generally associated
with drinking water contaminated with sewage. Infection
among household contacts indicates that person to person

spread may also occur. Large epidemics of this infection in
India and the Kirghiz Republic of the Soviet Union and
outbreaks in South East Asia including Burma and Nepal have
affected mainly young and middle aged adults -with a very
high mortality (20-39%) in infected pregnant women.38
Outbreaks and sporadic infections have also been reported in
north Africa, the eastern Sudan, Somalia, the Ivory Coast,
and Mexico, as well as in returning travellers.8 9
The epidemiological features of the infection resemble

those of hepatitis A, but the virus is not related serologically to
hepatitis A virus, and it can infect people who have recovered
from hepatitis A and are immune to this virus. The viral
aetiology and faecal route of transmission was confirmed by
infection of a medical volunteer investigator in the Soviet
Union.'I0 Virus particles measuring 27 nm in diameter were
recovered from the faeces of the volunteer 28-45 days after
ingestion of a faecal extract prepared from patients (nine days
before the clinical onset of illness to eight days later).
Antibodies were detected by immune electron microscopy in
the volunteer and in patients with an illness clinically similar
to hepatitis A in whom hepatitis A virus antibodies of the IgM
class were not detected. Similar observations were made
subsequently during other outbreaks in Nepal, Burma, and
elsewhere. The infection was also transmitted to cynomolgus
macaques'2 '3 and other non-human primates.'2 14 15

Other studies have established the physicochemical pro-
perties of the virus. It is very labile and sensitive to freeze-
thawing, caesium chloride, and pelleting by ultracentrifuga-
tion. The sedimentation coefficient is 183 S with defective
particles at 165 S, and it has a buoyant density of 1 18 g/cm in
a potassium tartrate/glycerol gradient. Morphologically the
virus is spherical and unenveloped, measuring 32-34 nm in
diameter with spikes and indentations visible on the surface of
the particle. The virus has not been propagated in cell culture.
All these biophysical properties suggest that hepatitis E virus
is similar to the calciviruses (such as the Norwalk virus),
which are normally associated with severe diarrhoea.

Characteristics of types of viral hepatitis

Hepatitis Risk of chronic
type Virus Route of transmission Mortality liver disease

A Unenveloped single stranded RNA Faecal-oral Low None
B Enveloped double stranded DNA Parenteral High High
C Enveloped single stranded RNA Parenteral Moderate High
D Enveloped circular single stranded RNA With hepatitis B High High
E Unenveloped single stranded RNA Faecal-oral High in pregnancy None
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The main cause ofenterically transmitted non-A, non-B hepatitis
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The recent successful molecular cloning of the viral genome
of hepatitis E virus by Reyes et al represents a giant leap
forward.2 Briefly, a rich source of virus was required for
cloning; but as virus particles in faeces were frequently
degraded and the concentration of particles by sucrose
gradient centrifugation may have been complicated by the
lability of the virus it was argued that intact virus might be
present in gall bladder bile before its discharge into the
duodenum. Indeed, aspiration of bile from the gall bladders
of several infected cynomolgus macaques during the early
acute phase of infection yielded a sample with a very high
virus particle count on electron microscopy. Bile was used for
the construction of recombinant complementary DNA
(cDNA) libraries. Libraries in bacteriophage lambda gt 10
were screened by differential hybridisation with cDNA
probes prepared from RNA extracted from infected and unin-
fected bile preparations. Several clones were identified that
hybridised only to the infected bile cDNA probe. One
molecular clone hybridised to a roughly 7-6 kilobase RNA
species present only in the livers of infected cynomolgus
macaques but not to any of the appropriate control prepara-
tions of DNA and RNA extracts. The translated nucleic acid
sequence of a portion of the clone had a consensus amino acid
motif consistent with an RNA directed RNA polymerase, an
enzyme that is present in all positive strand RNA viruses. No
other similarity to any known viral or non-viral sequence was
detected. Furthermore, this clone identified specifically
similar sequences collected from patients with enterically
transmitted non-A, non-B hepatitis in Somalia, Borneo,
Pakistan, and the Soviet Union. These findings suggest that a
single virus, hepatitis E virus, is responsible for this infection
in geographically diverse regions of the world -observations
that are also supported by the results of immune electron
microscopy..

The way is now open, therefore, for developing specific
diagnostic tests for this important form of hepatitis, which
accounts for over half of the cases of acute viral hepatitis in
adults in many areas of the developing world and is
responsible for very high mortality in pregnant women. The
development of vaccines against hepatitis E is now feasible.
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Policies on drugs in the new Europe

Proposalsfor a uniform testing system seem likely to succeed

The European Commission has set a target date of 1992 for the
dismantling of trade barriers and the creation of a single
market for goods in Europe. How is this going to affect the
medicines sold and prescribed in member states?

Despite the international image of the pharmaceutical
industry there are still substantial variations among European
countries in the number and range of drugs available, their
price, and their classification into over the counter, prescrip-
tion only, and controlled categories. Furthermore, clinicians
throughout the Community show wide variations in their
choice of drugs from large categories such as antihypertensive
drugs. Most European Community countries have a positive
balance of trade in manufactured medicines, and some
governments have provided incentives to ensure that most
medicines used in their countries should be manufactured by
home based companies. This has allowed large variations
to develop among different countries of the Community.
Denmark, Germany, Holland, and Ireland in general have
higher prices for medicinal products than Britain, and
France, Belgium, Greece, Italy, Spain, and Portugal have
lower ones. The reimbursement schemes whereby patients
recover the cost of their prescribed medicines differ widely.
Almost all have some scheme of copayment so that the
reimbursement price to the patient is of greater relevance to

them than the manufacturer's price. Another factor that has
to be taken into account is the wide variation in the wholesale
dealers' margins permitted in different Community markets.
Attempts to harmonise prices on reimbursement systems are
unlikely to be tackled because the differences and philos-
ophies are so diverse.
The European Commission has expressed the belief that if

free market principles are to be applied to pharmaceuticals
then after 1992 there ought to be a uniform, two tier
classification of medicines available for sale either over the
counter or as prescription only items. In most European
countries there are only these two tiers. In Britain medicines
are available variously as general sale, pharmacy only sale, or
prescription only. Some commentators believe that the Com-
mission had been contemplating breaking the pharmacists'
monopoly in many European Commission countries for non-
prescription medicines. Currently the Commission's plans
seem limited to having a uniform prescription only category.
What have been agreed, however, are some substantial

steps towards uniform European standards on the testing and
approval of new drugs. The European Commission has
proposed that from 1992 three systems will operate con-
currently for testing and approving new medical (and veterin-
ary) products.
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