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Half the patients with fluorescent antinuclear antibodies had
DNA antibodies and one-third had precipitins to extractable
nuclear antigens. Two of these cases fulfilled the criteria for
systemic lupus erythematosus.20 Antinuclear antibodies are
not commonly found in other types of seronegative poly-
arthritis.2'

Patients who have fluorescent antinuclear antibodies may,
indeed, be suffering from the mild form of systemic lupus
erythematosus described from America,22 23 though the
American patients frequently had multisystem disease with
clinical and serological features of systemic lupus erythema-
tosus.22 Some of the British patients may be examples of mild
unisystem disease with serological evidence of systemic lupus
erythematosus. Four of the Bath patients positive for
fluorescent antinuclear antibodies had precipitins to extract-
able nuclear antigens, raising the possibility of mixed con-
nective tissue disease, in which a non-deforming arthropathy
has been well defined.24

In the Leeds study 80 patients with rheumatoid arthritis,
only 56 of whom had circulating rheumatoid factor, were
compared with 31 patients with ankylosing spondylitis. The
three groups had distinctive biochemical profiles. The serum
concentrations of sulphydryl and haemoglobin were par-
ticularly good discriminators between ankylosing spondy-
litis and rheumatoid arthritis. Higher concentrations of IgA
and IgM among the seropositive patients with rheumatoid
disease indicated greater immunological activity, possibly
associated with rheumatoid factor. By contrast, no difference
was seen in the concentration of IgG. The low serum con-
centration of histidine in the seropositive group may have
contributed to the formation of rheumatoid factor.2' The
clinical activity of the disease in the seropositive and seronega-
tive patients was similar, as were the reduced concentrations of
sulphydryl and haemoglobin, but acute phase reactants and
liver function tests showed greater abnormalities in the
seropositive group.
One explanation for these findings could be that acute phase

reactants reflect increased systemic activity not mirrored by
clinical symptoms while the lower values for sulphydryl and
haemoglobin may be a direct consequence of the disease.
Some patients with seronegative chronic polyarthritis follow a
pattern like that of rheumatoid arthritis, but the group is
unlikely to be homogeneous.
The clinical tests in use are of little use in classifying

seronegative patients. A battery of serological tests may be of
some value in differentiating a group of "negative" patients,
but even so these probably represent a variety of conditions.
Biochemical diagnostic criteria may also be used to complement
existing guidelines for the diagnosis of rheumatoid arthritis.
With careful analysis, such studies enhance diagnostic
accuracy, give insight into pathogenesis, and help clinicians
choose from among the treatments available.
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Shipyard eye
Now known by the more accurate, if less memorable, name of
epidemic keratoconjunctivitis, shipyard eye infection remains
a problem to both virologists and ophthalmologists.

Epidemic keratoconjunctivitis is a follicular conjunctivitis
which presents with reddening, a feeling of grittiness or of a
foreign body in the eye, non-purulent exudate, and enlargement
of the preauricular lymph nodes. Corneal lesions develop seven
to 10 days after onset with the characteristic subepithelial
punctate keratitis that is the hallmark of the disease. The
corneal infiltrates are slow to clear; indeed, opacities may
persist for months or even years. Nevertheless, complete
recovery is usual. Most of the patients are adults, and the
disease may affect both eyes or only one. Over 20 years ago
Jawetz wrote a classic description' of shipyard eye in the BMJ.
The disease is an iatrogenic infection with adenovirus type 8
with an unusual mode of transmission in that it is spread by
contaminated instruments or hands during eye examinations
at ophthalmological clinics. Two epidemiological features are
of great interest. Firstly, the adenovirus responsible is
unusual,2 3 for type 8 is not one of the common adenoviruses
which are endemic in most communities. Secondly, despite its
mode of spread and the means of prevention being known,
outbreaks of the disease continue. Part of the explanation may
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be that the disease is much more complex than was originally
realised.
The old name for the disease-shipyard eye-indicates its

strong occupational association.-7 In fact, not only ship-
builders but steelworkers, engineers, and any workers exposed
to the risk of frequent eye injuries may be affected.8 9 Like all
adenoviruses, adenovirus type 8 is sturdy enough to remain
viable in the environment for long periods, so that a patient
with the disease who attends an eye clinic may infect later
patients. The virus probably persists on the hands of the
attendants and on one occasion was isolated from a bottle of
saline at an eye clinic. 8 The instruments most often incriminat-
ed epidemiologically in outbreaks,'0-'3 however, are tono-
meters. Not surprisingly, outbreaks have been reported among
eye patients from non-industrial backgrounds and particularly
in those suffering from glaucoma.10 13 Several outbreaks in
hospitals have shown evidence of considerable cross-infection
by contact from patient to patient. Though these have been
mainly in eye hospitals,'3-'5 spread to mental-deficiency
hospitals'5 and to patients in the wards of a general hospital16
has also been described. Most hospital outbreaks can be traced
to tonometry or other eye examination in a few patients, but
the disease has also spread directly from case to case-probably
by hand-to-eye contact.'4 This route of spread accounts for
doctors'0-'5 and nurses8 9 12-15 becoming infected in many
outbreaks. Epidemic keratoconjunctivitis is therefore also
capable of case-to-case transmission (like most infectious
diseases), and several community outbreaks have been
described in the United States16 17 and elsewhere.'8 19 Indeed,
even in outbreaks due to the traditional mode of transmission
there may be some spread to patients' families.7 20
Though epidemic keratoconjunctivitis is a worldwide

disease, it seems to behave differently in the Far East. In Japan,
for example, the disease is common in very young children, in
whom it presents with fever and sore throat in addition to a
membranous or pseudomembranous conjunctivitis, which is
rarely accompanied by keratitis.2123 The virus seems no
different from that causing the adult disease-experimental
inoculation of adults with virus from affected children
produced classical epidemic keratoconjunctivitis and vice
versa.24

Just how adenovirus type 8 maintains itself in the community
between epidemics-which are usually several years apart-
remains something of a mystery. Perhaps the virus causes
occasional, sporadic infections but in sufficient numbers to
ensure its survival in the population. Nevertheless, the limited
data on isolation of the virus in periods between epidemics
suggest that adenovirus type 8 infections are too rare25 26 for
that to be the explanation. Though some of the common
endemic types of adenovirus are occasionally isolated from
cases of clinically typical epidemic keratoconjunctivitis they
do not seem to cause epidemics; what property enables adeno-
virus type 8 to do so is not clear. The only other adenovirus
which can cause the classical epidemic disease is adenovirus
type 19.26-28 In one outbreak in an industrial plant in which
infection was probably by dirty roller towels in a washroom,
both types 8 and 19 adenoviruses caused some cases.28

Theoretically, the disease should be preventable (at least in
its iatrogenic form). Eye clinics and wards must observe strict
measures of hygiene, which include frequent and thorough
handwashing and the use ofchloramine to disinfect instruments
and equipment. Virological diagnosis is easy (if slow) and is
best done by isolation of the virus from the eye. All adeno-

viruses grow slowly, and unfortunately adenovirus type 8 is
slower than most. Nevertheless, use of human embryonic
kidney cells should result in a reasonably high rate of isolation
and fairly rapid detection of virus.2'3 Most patients develop
antibody, and the disease may also be diagnosed serologically
by haemagglutination inhibition or neutralisation tests. Yet
despite our longstanding knowledge of its virological features
and mode of spread, the disease seems likely to continue:
epidemic keratoconjunctivitis will survive.
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