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use of scanning in research57 and information from other
non-invasive measurements such as cerebral blood flow
velocity have suggested that periventricular haemorrhage
may be prevented by the employment of a sufficient number
of skilled nurses and doctors to provide high quality care for
ill preterm babies.'2-'4 Our resources must be directed there
rather than to the detection of periventricular haemorrhage
after it has occurred.
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The 80th year of fifth disease
Recently fifth disease has been attributed to the human
parvovirus, B19,' so uniting an illness defined 80 years ago2
with an orphan virus recognised in 1975.

Fifth disease, or erythema infectiosum, is a minor, acute
infection characterised by malar erythema ("slapped
cheeks"), a secondary rash mainly on the limbs, and a mild
constitutional upset.4 Typically both cheeks are covered by
a raised, fiery flush, which often extends across the bridge of
the nose but spares the area around the mouth. The
secondary rash is seen a day or so later; it is variable,
blotchy or spotty at first, then fading to a lacy pattern that
becomes more prominent when the skin is irritated by heat
or pressure. Cases are often recognised in schools and other
institutions, and large community outbreaks have been
described.",

In sporadic cases fifth disease may be impossible to dis-
tinguish from other childhood rashes, such as that of
rubella, but in outbreaks it may be easily recognised
because of the frequent presentation with scarlet cheeks.
Fifth disease has the typical features of an epidemic viral
infection. It is seasonal, mainly affects children in their
early school years, and spreads rapidly in closed com-
munities. It usually occurs a little later in childhood than
measles and chickenpox, which suggests that it is rather
less infectious. Like rubella, it is readily transmitted to
adults, often giving rise to joint pains-the most common
complaint of adults who acquire the disease.

Until recently no virus had been consistently associated

with fifth disease, but since specific serological tests have
been applied to stored sera outbreaks have been retro-
spectively ascribed to the human parvovirus. Confirma-
tion that the human parvovirus causes the disease is
emerging from the investigation of several outbreaks that
occurred in Britain last winter.
The human parvovirus was found independently by three

groups, in Britain,' France,' and Japan.9 In all three
instances it presented as a particulate antigen in the
serum of blood donors, most of whom were
asymptomatic. The particle mimics the surface antigen
of hepatitis B virus (HBsAg) and has probably been seen
without its significance being recognised in other labora-
tories screening large numbers of sera for HBsAg. More
specific tests showed that the particle was different from
HBsAg, and electron microscopy disclosed that it had the
size and structure of a parvovirus. This tentative identifica-
tion has now been confirmed by biochemical analyses."'°
The parvoviruses form a family of small spherical viruses,
some of which are dependent on another virus for their
replication while others are autonomous and can cause
severe acute infections in their host species.2 Both in nature
and in the laboratory they replicate best in rapidly dividing
cells. Specific parvovirus infections of various animals cause
an enteritis and a profound leucopenia, and disrupt differ-
entiating fetal tissue. Similar effects might have been
expected in human parvovirus infection, but none have
been apparent. Isolated reports appeared in the 1970s of
fever, abdominal and joint pains, and evanescent rashes,
but no clinical pattern was discerned, and most instances of
parvovirus viraemia were seen in asymptomatic individuals.
Nevertheless, about a third of older children and adults
were known to have antibody to the virus even by an in-
sensitive test, and it seemed unlikely that so common an
infection would lack any characteristic clinical expression.
While using a seroepidemiological approach to look for a

clinical effect Pattison and his colleagues discovered that the
human parvovirus was a cause of aplastic crisis in sickle
cell disease.'" "4 These crises occur, and have since been
associated with human parvovirus infection, in all forms of
inherited haemolvtic anaemia.

Indeed, the parvovirus may be their sole cause. Aplastic
crises are due to a transient arrest of erythropoiesis, and a
similar arrest of the activity of the bone marrow charac-
terises infections by the feline and canine parvoviruses,
leading to a panleucopenia and a hypoplastic anaemia.
Apparently all three parvoviruses have target cells in the
bone marrow. Sera containing the human parvovirus inhibit
the growth of the red cell lineage colonies in cultures of
bone marrow cells, and this effect may be neutralised by
convalescent serum.s The same interruption of erythro-
poiesis presumably occurs in vivo, not only in patients with
haemolytic anaemia but also in normal people. The latter,
however, are protected from the results of the ensuing red
cell deficit by their peripheral cell reserve.
The clinical effects of the virus in healthy individuals

remained uncertain. Various acute conditions of unknown
aetiology were investigated, and the non-haematological
features of aplastic crises were analysed, but no clues were
found. Then the new evidence emerged. Immunoglobulin
M antibody to human parvovirus was found in sera from
British and foreign outbreaks of fifth disease dating back to
1962 (PHLS Communicable Disease Report 1984/07,
unpublished), suggesting that the disease was a common
clinical manifestation of human parvovirus infection and
also that the virus was a common cause of the disease. The
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actual presence of the parvovirus has not yet been shown in
fifth disease, probably because the viraemia occurs during
the incubation period and has waned before the rash is con-
spicuous. If this is so, it will be impossible to make a
definite association between the B19 parvovirus and the
disease until patients are studied in the phase before the
rash appears. Nevertheless, every outbreak examined has
had serological evidence of recent parvovirus infection, and
it begins to seem that the virus is the exclusive cause of the
disease.
Much remains to be done. Studies are needed on the

excretion and spread of the parvovirus. Although dot
hybridisation with labelled viral DNA sequences now
offers an alternative method of detection (Clewley JP,
Anderson MJ, personal communications), the virus still
cannot be isolated from body fluids and propagated in tissue
culture. The incubation period of parvovirus related fifth
disease has to be established, as have its haematological
features, its complications, and the proportion of infections
that are subclinical. It is particularly important to look for
any effect on the fetus or newborn. Lastly, the definition of
the disease ought to be reconsidered. Fifth disease was a
name coined to assert that the disease was distinct from
other erythematous illnesses of childhood.' It has no des-
criptive value and has probably survived only because
it falls from the tongue more easily than "erythema
infectiosum." If the name is retained, it should be clear

what is meant by it. In its sporadic form fifth disease cannot
always be recognised clinically, but a serological test for the
human parvovirus will clarify the diagnosis when the con-
dition is suspected. In fact, after 80 years of imprecision, fifth
disease might now be defined as "that acute erythematous
illness which is due to the human parvovirus."
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Regular Review

Autoantibodies in lupus and its variants: experience
in 1000 patients

GRAHAM R V HUGHES

In 1970 a lupus clinic was started in the rheumatology unit at
the Hammersmith Hospital, and between 1973 and 1983
clinical and serological studies were made on over 1000
patients with lupus and lupus-like diseases. The apparent
increase in the prevalence of systemic lupus erythematosus in
Britain mirrors that seen in countries throughout the world
-an increase presumably due at least in part to the develop-
ment of more sensitive diagnostic tests and a recognition of
many milder forms of the disease.

In parallel with this increased awareness of systemic lupus
erythematosus has come the more precise clinical and sero-
logical definition of several clinical features previously
thought to be heterogeneous or unrelated. Recently, for
example, a syndrome has been described consisting of
multiple thromboses, multiple abortions, disease of the
central nervous system, livedo reticularis, and labile hyper-
tension.' 2 Patients with this syndrome have many of
the features of lupus but their sera are often negative for
antinuclear antibody and show high titres of anticardiolipin
antibodies.

For every patient with a butterfly rash, pleurisy, and
nephritis there are probably many more with atypical disease.
Furthermore, conditions such as idiopathic thrombocyto-
penic purpura, Sjogren's syndrome, Raynaud's phenom-
enon, and congenital heart block are clearly related to
systemic lupus erythematosus. One approach to such "over-
lap" syndromes has been the study ofdifferent autoantibodies
and their possible matching with clinical subsets. Though
this concept may smack of "stamp collecting," it is already
producing results with clinical relevance to the practising
physician.

Antinuclear antibodies

Standard testing for antinuclear antibodies (using, for
example, rat substrates) still provides the screening test for
systemic lupus erythematosus. Tests based on more rapidly
dividing cell preparations (such as HEp2 cells or fibroblast
cultures) may possibly be more sensitive but the results they
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