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Heberden Society

Annual General Meeting and Oration

At a meeting held at the Queen Elizabeth Hall, South
Bank, London, on 11-12 November 1982 the follow-
ing papers were read. The Heberden Oration was
delivered by Dr Daniel J. McCarty.

Gut permeability in Sjogren's syndrome, rheumatoid
arthritis and coeliac disease. A. L. Parke, E. A.
Fagan, V. S. Chadwick, G. R. V. Hughes.
Rheumatology Unit/Gastroenterology Unit, Royal
Postgraduate Medical School, Hammersmith Hospi-
tal, London W12 OHS.

Recent evidence has implicated the gastrointestinal
tract as a source of antigen exposure in a variety of
conditions, including certain rheumatic diseases.
Putative mechanisms whereby antigen may reach the
circulation from the gastrointestinal tract include
local hypersensitivity reactions, IgA abnormality, or
primary disturbances of gut permeability.

In the present study we assessed gut permeability
in patients with: rheumatoid arthritis (6), Sjogren's
syndrome (4), coeliac disease (6), and coeliac disease
+ rheumatoid arthritis or Sjogren's syndrome (3),
using polyethylene glycol polymers (average molecu-
lar weight 600, 1500, and 4000), based on a 6-hour
urine excretion profile using high performance liquid
chromatographic analysis. These 4 patient groups
were compared with an age and sex-matched group
of normal controls.
Gut permeability was abnormal in all coeliac

patients. No abnormalities were found in the other
patient groups studied.
Gut permeability to macromolecules as assessed

by this method is not abnormal in patients with
rheumatoid arthritis and Sj6gren's syndrome.

Increased numbers of IgG plasma cells in rectal
lamina propria of patients with spondylitis. R. C.
Butler, M. A. Stodell, V. A. Zemelman, K. Henry,
D. A. Brewerton. Westminster Medical School.
London SW1.

Because of the potential importance of infective
agents in the gut of rheumatic patients, a series of
investigations of rectal and duodenal biopsies was
undertaken. This report is confined to immunoperox-
idase studies of rectal biopsies in 17 patients with
spondylitis (AS), 11 with rheumatoid arthritis (RA),

9 during attacks of acute anterior uveitis (AAU)
without rheumatic disease, and 8 with irritable bowel
syndrome (IBS) acting as controls. The patients with
AS, RA, and AAU had no history of bowel disease.
None had used suppositories or received
radiotherapy, and few (apart from RA) were taking
oral drugs. The ages in the 4 groups were compar-
able.

In AS there was a significant increase of IgG-
containing cells in the rectal lamina propria com-
pared with IBS. In a standardised unit area (0.45
mm2), the mean numbers of IgG-containing cells
were IBS 155, RA 240, AAU 241, AS 410 (IBS vs.
AS, p<0 002). The mean ratio of IgG:IgA-
containing cells was 0'82 in AS compared with 0-38
in IBS (p<0002). In the 4 patient groups, the num-
bers of IgA-, IgM-, and IgE-containing cells were
comparable. The numbers of IgG-containing cells in
AS patients were not related to drug ingestion, the
activity of spinal disease, or the presence of
peripheral arthritis.
These results suggest that the bowel may be the site

of an immunological reaction-possibly related to
the pathogenesis of AS. Further studies are in
progress.

inmunoglobulins in famile with systemic and discoid
lupus erythematosus (SLE, DLE). J. S. Lawrence, P.
Riches. The Protein Reference Unit, Westminster
Hospital, London.

Hypergammaglobulinaemia is a feature of families
with lupus erythematosus but the mechanism is
uncertain. We have assayed serum IgG, IgA, and
IgM immunoglobulins in the families of 34 SLE and
36 DLE patients and in a control group of blood
donors.
IgM immunoglobulin was increased in first-degree

relatives and spouses of SLE and discoid probands
(Table 1). Altogether 21% of probands, 22% of
relatives and 20% of spouses had a raised level com-
pared with 5 % of controls. The increase was greatest
in the sibs, but the female spouses had a mean level of
196 IU. IgG, though increased in 36% of SLE and
21 % of discoid probands, was not abnormal in the
relatives or spouses.
Low IgA levels were encountered in relatives of
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Table 1 Immunoglobulins in LE families (international units)

Total IgG IgA IgM
tested Mean >158u Mean <71 Mean males >200

females >250

SLE
Relatives 139 104 11% 112* 10% 160 23%**
'Spouses' 36 109 6% 109 3% 111 17%

DLE
Relatives 141 108 4% 140 5% 172 20%**
'Spouses' 36 101 6% 101 3% 156 23%

Controls 101 108 5% 139* 5% 133 5%**

Data from a previous family survey have been added to this table.
p<0005, **p<0.0005.

SLE probands but not in the relatives of discoid
probands.

It is concluded that heredity plays a relatively
minor role in the immunoglobulin response in both
systemic and discoid LE. Familial aggregation, when
it occurs, appears to be due mainly to environmental
influences within the family. An immunogenic virus
or viroid passed around in the family and capable of
inducing an IgM response could explain our findings.
It must be assumed that it affects some 20% of the
members of the family but produces LE in only a

small proportion of those infected.

Autoantibodies and immune complexes in relatives of
patients with SLE. M. J. Walport, K. B. Elkon, R. M.
Bernstein, C. C. Bunn, A. H. Fielder, J. R. Batchelor,
C. M. Black, R. I. Rynes, G. R. V. Hughes. Royal
Postgraduate Medical School, Hammersmith Hospi-
tal, London W12 OHS.

Elevated levels of autoantibodies have previously
been found in relatives of patients with SLE. Linkage
of the production of these autoantibodies to major
histocompatibility complex (MHC) haplotypes is
controversial.

We have studied 27 patients with SLE, 135 of their
consanguineous relatives, and 57 normal subjects.
All these individuals were genotyped for HLA A, B,
C, DR, and allotypes of C2, C4F, C4S, and Bf.
Serological tests performed were for antinuclear
antibodies (ANA), DNA-binding, extractable nuc-
lear antigen (ENA), and solid-phase Clq-binding.

Results (Table 2). The presence of antibodies to
DNA and ENA was highly specific for patients with
SLE. In contrast the frequency of both ANA and
immune complexes was significantly increased in
consanguinous relatives compared with normal sub-
jects. There was no correlation between the presence
of ANA and immune complexes among consanguin-
ous relatives. Nor was there any correlation between
either of these markers and any of the MHC region
products studied.
These data confirm studies finding immunological

abnormalities in consanguineous relatives of patients
with SLE. They fail to support linkage of these
abnormalities to MHC region products. The very low
frequency of antibodies to double-stranded DNA
and to ENA among consanguineous relatives is indi-
rect evidence supporting the pathogenetic impor-
tance of these antibodies in patients with SLE.

Table 2 Frequency ofautoantibodies and immune complexes in patients with SLE, their consanguineous relatives, and
normal subjects

n % with DNab>5 % % with antibody % with ANA >1:40 % with immune
to ENA complexes (n)

Patients 27 85 56 89 67 (18)
Consanguineous

relatives 135 5 1-5 46 26 (85)
Normal

subjects 57 5 0 30 5 (37)
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Systemic vasculitis with asthma and eosinophilia: The
Churg-Strauss syndrome. J. G. Lanham, K. B.
Elkon, C. Pusey, G. R. V. Hughes. Royal Postgradu-
ate Medical School, Hammersmith Hospital, London
W12 OHS.

The clinical and immunological features of the
Churg-Strauss syndrome were studied in 16
patients (12 males) seen over a 5-year period. The
condition was diagnosed on the basis of asthma,
peripheral blood eosinophilia (1500x106/l), and a
systemic vasculitis involving 2 or more extrapulmo-
nary organs.

Several phases of the syndrome can be discerned.
The mean age of onset of the allergic rhinitis, asthma-
tic, and vasculitic phases was 25, 33, and 38 years
respectively. A prevasculitic phase characterised by
eosinophil tissue infiltrates and peripheral blood
eosinophilia was seen in 6 patients (5 Loffler's syn-
drome, 1 eosinophilic gastroenteritis). Other clinical
features are indicated in Table 3. The immunological
findings will be presented.

Table 3 Clinical features in 16 cases of Churg-Strauss
syndrome

No. of No. of
cases cases

Allergic rhinitis 12 Mononeuritis multiplex 12
Pulmonary infiltrates 10
Pleural effusion 4 CNS disease 4

Hypertension 12 Abdominal pain 7
Cardiac failure 4 Diarrhoea 5
Pericarditis 2 Gastrointestinal bleeding 4

Skin nodules 2
Mild renal disease 14 Purpura 6
Renal failure 1 Erythema/urticaria 9

Arthritis/arthralgias 11 Myalgias 11

The disorder responded to steroids in all cases, but
azathioprine and/or cyclophosphamide was added in
3 cases because of early relapse. Late relapse (after
one year) of vasculitis occurred in 2 patients, and one
died from cardiac failure. Postvasculitic morbidity
was due to asthma (15 cases), mononeuritis (9 cases),
hypertension (11 cases), and renal failure (1 case).

Churg-Strauss syndrome produces a characteristic
picture which can be readily identified clinically and
distinguished from other vasculitic and
hypereosinophilic disorders.

Variant Felty's syndrome due to proliferation of
T-suppressor lymphocytes. A. C. Newland, D. Linch,
A. L. Tumbull. The London Hospital, London El,
and University College Hospital, London WC1.

Four patients with seropositive rheumatoid arthritis,
splenic enlargement, and neutropenia were thought
initially to have Felty's syndrome. In all 4 of the bone
marrow was infiltrated with small lymphocytes, and 3
had absolute lymphocytosis of the peripheral blood.
One had severe anaemia from red cell aplasia. With
monoclonal antisera the lymphocytes showed the
phenotype of T-suppressor cells, unlike the lympho-
cytes in 7 patients with classical Felty's syndrome.
However, in all 4 the T-lymphocytes did not show
normal functional characteristics.
Marrow culture showed adequate progenitor cells

in all 4, and in none was growth inhibited by their own
serum. In one patient the activated T-cells suppres-
sed colony growth from normal marrow, and marrow
from the patient with red cell aplasia showed normal
erythroid formation when depleted of T-cells.

Splenectomy in 2 patients did not alleviate neut-
ropenia or red cell aplasia, and was followed by a
rapid rise in blood lymphocyte count. The spleens
showed diffuse infiltration with small lymphocytes,
unlike the appearances in classical Felty's syndrome.
In one patient the neutrophil count returned to nor-
mal after control of the lymphocytosis by chloram-
bucil. The proliferation of T-lymphocytes in these
patients may be a low-grade malignancy needing
cytotoxic therapy. It can be distinguished from classi-
cal Felty's syndrome by the bone marrow lym-
phocytosis and the T-cell phenotype of the blood
lymphocytes.

Serological studies in congenital heart block. P. J.
Maddison, R. P. Skinner, E. Esscher, P. V. Taylor, 0.
Scott, J. S. Scott. ARC Research Group, Royal
National Hospital for Rheumatic Diseases, Bath,
University Hospital, Uppsala, Sweden, and the Uni-
versity of Leeds.

A previous report showed that one-third of mothers
delivering a baby with congenital heart block (CHB)
have, or will develop, a connective tissue disease,
especially SLE.1 In these cases CHB may be due to
transplacental transfer of maternal IgG autoanti-
body. The aim of this study was to define this auto
antibody more clearly.

Sera from 41 mothers of babies with CHB were
tested for antibodies to nuclear and cytoplasmic anti-
gens characteristic of SLE and other connective tis-
sue diseases. Sera from affected children were also
examined. Antibodies to Ro (SSA) were detected by
immunodiffusion in 25 mothers (61 %), a finding
associated with SLE and more frequently with
Sjogren's syndrome.
Anti-Ro was present in all the mothers with SLE,

in one with recurrent parotitis, and in half the asymp-
tomatic mothers. Anti-Ro was detected in affected
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children of anti-Ro-positive mothers up to 6 months
of age, but thereafter no serological abnormalities
could be detected.
There is therefore circumstantial evidence to

associate CHB with maternal transfer of anti-Ro and
patients with connective tissue disease who have this
serological finding appear to be at risk of delivering
an infant with CHB. The results also suggest that
anti-Ro or a closely related antibody may have an
important pathogenic role in connective tissue dis-
ease and CHB.

1 Esscher E, Scott J S. Br Med J 1979; i: 1235-8.

Food allergy and rheumatoid disease. L. G. Darling-
ton, Epsom District Hospital, Epsom, Surrey. J. R.
Mansfield, The Burghwood Clinic, Banstead, Surrey.

The possible association between diet and
rheumatoid disease has proved to be controversial
and has most frequently been considered in a
therapeutic rather than an aetiological context. The
subject has always had the disturbing flavour of
fringe medicine, and the placebo factor associated
with any new therapy makes objective assessment of
paramount importance. Nevertheless the similarities
are interesting between rheumatoid arthritis and
masked allergy to food.

This prospective pilot study is the first to be per-
formed in the United Kingdom and was designed to
investigate, firstly, whether allergic reactions to food,
inhalants, and environmental chemicals could be
demonstrated among patients with classical or defi-
nite rheumatoid arthritis (by means of an elimination
diet and end-point dilution skin testing), and
secondly whether withdrawal of allergenic sub-
stances or desensitisation to them resulted in objec-
tive reduction in rheumatoid activity.

Patients had allergic reactions to many foods, and
changes in rheumatoid activity were monitored dur-
ing assessment of their allergic state and later during
antiallergic therapy.

Clinical responses varied from complete success,
with the total abolition of all rheumatological symp-
toms, to deterioration (which was probably due to the
withdrawal of anti-inflammatory and analgesic
therapy, before allergic assessment, without a com-
pensatory improvement on the antiallergic regimen).

Changing pattern ofhospital gout. Diana Macfarlane,
Paul Dieppe. Bristol Royal Infirmary, Bristol.

An aging population, widespread use of drugs which

interfere with uric acid excretion, and effective anti-
inflammatory and hypouricaemic therapy are factors
influencing the clinical pattern of gout. Over 21 years
58 patients have been seen with gout in a general
hospital setting; 50 men, mean age 55 2 years and
mean age onset of 46-6 years, and 8 women, mean
age 80, mean age onset of 78 *6 years. Seventeen were
inpatients: 9 medical and 8 surgical; 6 came from the
orthopaedic clinic, 5 from casualty, and 30 were
directly referred to a rheumatologist. Fifteen were
misdiagnosed initially.

Diuretics were implicated in 31 % of the men and
100% of the women. Women had significantly higher
serum uric acid levels than the men on similar diuretic
regimens. Seven patients had tophi-3 women and 4
men. 'All were on diuretics. Three were hypothyroid
and one man had extensive tophi sine gout. There
were 7 undersecretors and 2 overproducers of uric
acid, the rest having normal urinary urate/creatinine
ratios. Eighteen men had a hyperlipidaemia which
did not correlate well with body weight or alcohol
intake. Eight were on hypotensive therapy and
another 14 had a diastolic blood pressure over 100
mmHg. Two men had raised titres of rheumatoid
factor without rheumatoid arthritis. Five had coexis-
tent gout and chondrocalcinosis. Phenylbutazone
was still the drug of first choice and had been given to
two 90-year-old women. Half the patients had been
on allopurinol but only a handful had persisted.
Very ancient women emerge as a group particu-

larly susceptible to the hyperuricaemic effects of
diuretics. Men with gout warrant careful screening
for cardiovascular disease risk factors.

Using a modified Stanford health assessment ques-
tionnaire to assess disability in UK patients with
rheumatoid arthritis. J. R. Kirwan, J. S. Reeback.
Bone and Joint Research Unit, The London Hospi-
tal, London El.

General methods of assessing disability in
rheumatoid arthritis (RA) are either simple but
crude (e.g. functional capacity) or complicated and
impractical. They seldom feature in clinical evalua-
tions of disease progress and response to therapy, yet
disability is perhaps of greater importance to the
patient than either measures of disease activity or
organ impairment.

Fries and colleagues' have developed a health
assessment questionnaire (HAQ) and have exten-
sively tested it for validity in North America. An
English version of the HAQ has been completed by
British RA patients and immediately afterwards by a
rheumatologist during an interview with each patient
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(when other clinical assessments were also per-
formed). The HAQ scores correlate well (r=0 954).
Repeat HAQ scores 3 months later also correlated
with initial scores (r=0-765), and variation in HAQ
scores relate to changes in disease activity.
These and other correlations within the HAQ

scores show that this version of the HAQ is statisti-
cally valid. It is simple, easy to use without instruc-
tion, takes patients about 5 minutes to complete, and
requires only 30 seconds to score.

1 Fries J F, Spitz P, Kraines R G, Holmon H R. Measurement of
patient outcome in arthritis.ArthrtisRheum 1980; 23: 137-145.

Immunofluorescence studies of rheumatoid factor in
rheumatoid arthritis (RA) and ankylosing spondylitis
(AS) synovial membrane. P. G. Davies, P. A. Revell,
V. Mayston, G. D. Johnson, E. J. Holborow. Bone
and Joint Research Unit, The London Hospital Med-
ical College, London El.

There have been few immunofluorescence studies of
AS synovium, but several workers have demon-
strated IgM and IgG rheumatoid factors in plasma
cells of RA synovium. Munthe and Natvig1 showed
that the binding of fluorochrome-labelled; heat-
aggregated IgG to cryostat sections of rheumatoid
synovial membrane could be greatly increased by
previous pepsin digestion of the sections.
We have studied the synovium from 6 AS and 6

RA patients, with and without pepsin digestion, using
fluorescein-labelled heat-aggregated human IgG. No
rheumatoid factor activity could be demonstrated in
the AS synovia even after pepsin treatment. In the
RA synovia rheumatoid factor activity was demon-
strated in all 6 cases, and the number of plasma cells
staining increased from 5-20% without pepsin diges-
tion to 60-80% after pepsin treatment. Double stain-
ing studies showed the rheumatoid factor activity to
be mainly IgG but also IgM and IgA.
The results show that immunofluorescent techni-

ques may be of value in distinguishing between the
synovium of AS and RA.

1 Munthe E, Natvig J B. Clin Exp Imunol 1972; 12: 55.

Secretory rheumatoid factors. A. E. Gharavi, B. M.
Patel, G. R. V. Hughes, K. B. Elkon. Rheumatology
Unit, Hammersmith Hospital, London W12 OHS.
Although rheumatoid factors (RF) have previously
been detected in saliva,' systematic comparison be-
tween serum and salivary RF activity and character-

isation of the salivary RF has not been performed.
We measured IgA and IgM RF activity in the serum
and saliva of 14 normals (N), 15 rheumatoid arthritis
patients with a positive Schirmer's test, 15 RA
patients with a negative Schirmer's test, and
7 patients with systemic sicca syndrome (SSS) by
radioimmunoassay.

Elevated serum IgM and IgA RF activity was
detected in 70% of patients from all 3 groups. IgM
and IgA RF activity in saliva was increased in
approximately 50% of patients with RA and 86% of
patients with SSS. Salivary IgA RF activity was
significantly higher in SSS compared to RA
(p<O.01).

In samples analysed by ultracentrifugation, serum
and saliva IgA RF were predominantly polymers,
although only salivary IgA RF contained secretory
component (demonstrated by radioimmunoassay,
immunodiffusion, and sodium dodecyl sul-
phate/polyacrylamide gel electrophoresis). IgM RF
activity was generally 2 orders lower in saliva com-
pared with serum, and again only the salivary anti-
body was found to contain bound secretory
component.
These studies characterise rheumatoid factors in

saliva and suggest a possible link between mucosal
and humoral immunity in the diseases studied.

1 Heimer R, Levine F. Immunochemistry 1966; 3: 1.

Prealbumin as a sensitive measure of disease activity.
M. Richter, R. Coughlan, A. Trull, G. S. Panayi.
Departments of Rheumatology and Medicine, Guy's
Hospital, London.

Serum prealbumin (Palb) is a negative acute-phase
reactant with a short half-life of 1.9 days. Its synth-
esis by the liver is reduced following acute trauma,
inflammation, infection, and protein malnutrition. It
has been reported to be a sensitive indicator of dis-
ease activity and to predict clinical improvement.' To
assess its usefulness in connective tissue diseases we
measured serum Palb by single radial immunodiffu-
sion prospectively in various inflammatory diseases
and in normal persons. The mean Palb in 120 blood
donors was 292±+59 ,ug/ml. The variability was
<10%. (SI conversion: ,g/ml =mg/l.)

In 40 patients with active rheumatoid arthritis,
some during a course of second-line treatment, the
mean Palb (243±76 ,ug/ml) was significantly lower
than normal (p<O-OO1) and correlated both with
C-reactive protein (CRP) and disease activity. In 35
patients with SLE from 2 separate occasions the
mean Palb (225±79 ,ug/ml) was significantly lower
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than normal (p<0.001) and surprisingly did not
correlate with CRP. Interestingly in 8 patients with
ankylosing spondylitis treated with pulse methyl-
prednisolone there was a closer correlation between
clinical disease activity and Palb than CRP, or ESR,
both of which continued to fall while the disease
activity was rising. In 7 patients with reactive arthritis
secondary to salmonella, a fall in the Palb concentra-
tion reflected either reinfection or transient synovitis,
whereas the CRP concentration remained normal.
Therefore Palb appears to be a sensitive indicator of
disease activity in prospective studies.

1 Mamer IL, Friborg S, Simonsen E. ScandJGastroenterol 1975;
10: 537.

Caeruloplasmin (Cp) and inflammatory joint
disease. D. R. Blake, A. Blann, P. A. Bacon, J.
Gutteridge,* M. Farr, B. Halliwell.t Rheumatism
Research Wing, Birmingham, National Institute of
Biological Standards and Control,* and tKings
College, London.

Superoxide, (02-) and Fe2+ catalysed radical reac-

tions can be demonstrated in vitro and are presumed
to promote inflammation in vivo. Cp, an acute-phase
protein, limits such reactions in vitro by (a) its ferrox-
idase and ascorbate oxidase activities (it immobilises
iron in an Fe3+ form)I and (b) its superoxide dismut-
ase (SOD) like action (mops up 02-)2. This protein,
as measured immunologically, is present in high con-
centration in serum (S) and synovial fluid (SF).
Should immunological Cp reflect biologically active
Cp, then the concept of radical mediated damage is
biologically irrelevant.

(a) To test the hypothesis that Cp is an important
antioxidant in the joint we have assessed biological
Cp (by ferroxidase and ascorbate oxidase activities)
and compared this with immunological Cp (by
immunodiffusion). Paired S and SF values, from 20
patients with mixed inflammatory joint disease, were
compared.

Within the serum biological Cp and immunological
Cp are present in similar amounts. In the joint biolog-
ical activity is significantly depressed despite con-
siderable amounts of immunological material (Table
4). Specific inhibitors were not detected.

(b) To test the hypothesis that the biological role of
Cp is to remove O2- SOD activity was measured
directly in S and SF of 8 patients with RA, using a
sensitive assay based on the reduction of nitro blue
tetrazolium. No activity was found in either S or SF,
and inhibitors were not present.
The data suggest that (1) the physiological role of

Cp is not that of removing °2@ and (2) it is a poor
ferroxidant with the joint. This finding explains the
anomaly by which free radical induced lipid peroxi-
dation products and free F+ can be found alongside
Cp in the joint.

1 Osaki S. J Biol Chem 1966; 241: 2746-751.
2 Goldstein I M. J Biol Chem 1979; 254: 4040-5.

Involvement of fibronectin in fibrosis and opsonisa-
tion in rheumatic diseases. D. L. Scott,* T. J.
Almond,* K. W. Walton,* I. M. Hunneyball,t
*Rheumatism Research Wing, Birmingham Univer-
sity tBoots Co. PLC, Nottingham.

Fibronectin (FN) is an important component of
rheumatoid synovium and pannus, and occurs in
increased amount in rheumatoid synovial fluid. It
has also been suggested to act as a nonimmunological
opsonin which assists in the clearance of particles and
complexes from blood and serous cavities, including
joints. We have further studied these characteristics
of FN in 3 models.

(1) Antigen induced arthritis, in rabbits, as a model
of the progression from acute to chronic arthritis.
Immunohistological (IMH) studies in 26 rabbits 2
days to 3 months after intra-articular challenge show
FN has no specific role in the early stages but is
related to synovial cell and vascular proliferation

Table 4 Caeruloplasmin and inflammatory joint disease

Caeruloplasmin by Immunological Biological
Immunodiffusion

Ferroxidase Ascorbate oxidase

mg/l+SEM mg/l+SEM mg/l+SEM
Normal S (14) 313±9 310±10 321±6
Patientst S (20) 451±14 370±291 509±32o
Patientst SF (22) 317±7 122+20J 129±9 J

tMixed inflammatory joint disease (paired S and SF).
*p<0-001 (Student's test).
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later and to fibrin deposition and fibrosis in chronic
synovitis.

(2) Cartilage-synovium cocultures. Using pig tis-
sues, as a model of changes at the cartilage pannus
junction. IMH examination of 24 cocultures over
0-14 days show normal cartilage has scant perichon-
drocyte FN, but, as cartilage alters, chondrocytes
synthesise FN, which is then deposited in the abnor-
mal extracellular matrix.

(3) Clearance of intravascular complexes contain-
ing dextran sulphate, in 36 rats, as a model of opsonic
activity of FN. Large complexes of dextran sulphate,
fibrinogen, and FN are cleared by the RE system.
The mediation of RE uptake of these complexes is
accompanied by change in plasma FN levels. The
time relations differ of subsequent cellular disposal of
individual components of the complexes. These
models allow separate evaluation of the varied roles
of FN in inflammation which are of considerable
pathogenetic significance in rheumatic diseases.

Fibronectin in the synovium of chronic inflammatory
joint disease. P. A. Revell, V. Mayston, P. G. Davies,
P. I. Mapp. The London Hospital, London El.

The presence of fibronectin in rheumatoid synovial
membrane has been demonstrated previously.1-3 The
distribution of fibronectin was distinctive in RA
compared with most cases of OA.

Using a peroxidase-antiperoxidase immunohis-
tochemical method we have studied the localisation
of fibronectin in synovium from chronic inflammat-
ory joint disease (11 seropositive RA, 5 seronegative
RA, 15 AS, 5 Reiter's, 5 psoriatic) and 6 cases ofOA
having an inflammatory infiltrate.

In all cases fibronectin was localised to the intimal
cell layer, the walls and basement membranes of
small blood vessels, and in relation to individual cells
in the subsynovial connective tissue. Some cases
additionally showed fibronectin localised to areas of
fibrin deposition. No difference was found between
the distribution of fibronectin in any of the groups
examined. Fibronectin was absent from areas having
a significant lymphoid cell infiltrate.
The appearances show that the presence of fib-

ronectin in arthritis is nonspecific and therefore
unlikely to be causally related in any particular
disease.

1 Scott D L, Delamere J P, Walton K W. BrJ Exp Pathol 1981; 62:
362.

2 Scott D L, Wainwright A C, Walton K W, Williamson N. Ann
Rheum Dis 1981; 40: 142.

3 Vartio T, Vaheri A, von Essen R, Isomaki H, Stenman S. Eur J
Clin Invest 1981; 11: 207.

The arthritis of Behcet's disease: a prospective study.
S. Yurdakul, H. Yazici, Y. Tiiziun, H. Pazrarli, B.
Ulkui, M. Altac, Y. Ozyazgan, N. Tuzuner, A. Muf-
tuoglu. Cerrahpasa Medical Faculty, University of
Istanbul, Turkey.

A prospective study of arthritis was performed in 47
patients with Beh,et's disease (BD) followed up over
a 47-month period (mean 19-15±14-09, SD). These
patients had a total of 80 episodes of arthritis which
were analysed for joint distribution and symmetry, in
56 of which the duration could be determined. Fifty-
four (68 %) of the attacks were monoarticular (Table
5). Twenty-two (30%) of the attacks were oligoar-
ticular (up to 4 joints per patient), 2 (2%) were
polyarticular. Symmetry in at least one joint group
was present in 23/26 (88%) of these oligo or polyar-
ticular attacks. Knees, ankles and wrists were the
most commonly involved joints. Spinal, shoulder,
hip, and sacroiliac joint involvement was rare. 82%
(45/56) of the attacks lasted for 2 months or less, and
18% (10/56) for between 3 months and 4 years. In 32
specimens the synovial fluid was inflammatory (cells
14.7± 10-1 x 109/l) but in 19 (59%) a good mucin clot
formed. Synovial biopsy in 12 patients revealed sup-
erficial ulceration, paucity of plasma cells, and in 5
instances lymphoid follicle formation. The arthritis of
BD is usually a nondeforming mono- or symmetrical
oligoarthritis which is usually subacute and self-
limiting with a pattern of joint involvement distinctly
different from the seronegative spondarthritides.

Table 5 Distribution ofjoints involved in 80 attacks of
arthritis in 47 patients

Number Number ofjoints
of involved and symmetry
attacks

Monoarticular 54

Oligo- and
polyarticular 26 16 16 pairs (32 joints)

3 2 asymmetrically
3 3 (3 pairs+1 joint

asymmetrically)
2 4 (2 pairs symmetrically;

1 pair symmetrically +
2 joints asymmetrically)

2 5 (2 pairs symmetrically +
1 other joint)

Clinical and immunological parameters in ankylosing
spondylitis-a five-year follow-up. A. Zoma, W. S.
Mitchell, R. D. Sturrock. Centre for Rheumatic Dis-
eases, Royal Infirmary, Glasgow.

Fifty-three patients with definite ankylosing spon-
dylitis (AS) were followed up in a special clinic over a
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5-year period. Clinical measurements of spinal
mobility, chest expansion, and peripheral joint
involvement were recorded at 0 to 5 years by the
same observer and the frequency of attacks of uveitis
noted. Immunoglobulin levels and the third com-
ponent of complement (C3) were measured at 0 to 5
years. The data were analysed by computer using the
Statistical Package for Social Sciences (SPSS).
No significant differences were observed between

the clinical and immunological parameters measured
at initial attendance and follow-up except for chest
expansion, which improved (p=0.033). Raised IgG
and IgA levels occurred in 11 .6% of patients. How-
ever, only raised IgG levels were associated with
continued disease activity and peripheral joint
involvement (p=0016, Wilcoxon test).
AS is a disease which does not progress rapidly

except in the sub group of patients with elevated
immunoglobulins-a feature which may have
therapeutic implications.

Association of HLA Dr4 with definite rheumatoid ar-
thritis but not with susceptibility to arthritis.
V. E. Jonest, R. K. Jacobyt, P. M. Johnson*, K. K.
Phua*, K. I. Welsh. tPostgraduate Medical School,
Exeter University; *Department of Immunology,
Liverpool University; Department of Clinical Sci-
ences, Guy's Hospital, London SE1.

HLA Dr4 is strongly associated with seropositive RA
in Caucasians, but whether this gene predisposes sus-
ceptibility to the disease or determines severity of
symptoms and autoimmunity is uncertain. We have
preliminary evidence that HLA Dr4 is linked with
disease severity and autoimmunity but not with sus-
ceptibility to the initial trigger.
Dr antigens have been determined in 44 patients

who all presented at first visit with unclassified ar-
thritis and who subsequently have or have not
developed RA. The incidence of Dr4 in those who
developed definite RA was 79%, whereas the inci-
dence in those who did not (27%; IA patients) was
similar to the normal population (33 %) (Table 6). In
addition to the similarity of their clinical symptoms,
the patients developing RA could not be dis-
tinguished from patients with inflammatory arthritis
at first visit by the latex test for rheumatoid factors
(RF), although 11 of the 14 RA patients were
seropositive later. Similarly IgG rheumatoid factors
were not significantly raised in RA patients until
later, although IgM rheumatoid factors were; both
were measured by radioimmunoassay. Levels of an-
tibody to bacterial cell wall peptidoglycans and
immune complexes were raised in the majority of RA
patients and to a less extent in IA patients, and did
not alter markedly with time or severity of symptoms.
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Table 6

Number and percentage of

RA IA
patients patients

Total numberof patients 14 30
With HLA Dr4 11 79% 8 27%
>5 ARA criteria

1st visit 2 14% 7 23%
later 14 100% 6 20%

Seropositive
1st visit 2 14% 1 3%
later 11 79% 2 6%

tIgM RF
1st visit 6 43% 1 3%
later 10 71% 4 13%

tIgG RF
ist visit 1 7% 2 7%
later 7 50% 3 10%

TAnti-
peptidoglycans

1st visit 8 57% 6 21%
later 8 67% 9 39%

tImmune complexes:
Clq binding activity

1st visit 5 36% 5 17%
later 9 64% 4 14%

Platelet aggregation
1st visit 11 79% 12 40%
later 9 64% 10 34%

Later=on or after conversion to definite RA; maximum level in IA
patients after first visit.
t=raised above normal mean+2 SD.

These results suggest that all patients with arthritis
have been exposed initially to similar environmental
factors but that only those genetically at risk subse-
quently develop autoimmunity and definite RA.

HLA Dr ailoantigens and their association with
rheumatoid arthritis in families. D. J. Walker, M.
Griffiths, P. Dewar, I. D. Griffiths, W. C. Dick, M.
Thompson. Rheumatology Department and Reg-
ional Blood Transfusion Unit, Newcastle upon Tyne.

A clinical and laboratory study has been performed
on 7 families with at least 2 living members suffering
from rheumatoid arthritis (RA). Two to 4 genera-
tions were involved, the size of the families ranging
from 7 to 46 members. HLA typing for A, B, and Dr
antigens was performed by a standard lym-
phocytotoxic assay.
Of 130 individuals assessed to date, 83 (64%) have

HLA DrW4. Nineteen of this group have classical
RA, all with HLA DrW4, 5 being homozygous for
HLA DrW4. Of the 111 individuals without evidence
of RA, 64 have HLA DrW4 and 9 of these are
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homozygotes. Mean age of onset in the RA group
was 35 years (range 12-65). Mean age of onset in the
5 homozygotes was 33 years (16-54) and in the 14
others was 36 (12-65). Of the 9 individuals
homozygous forHLA DrW4 and without evidence of
RA 6 are older than 55 years, suggesting that
homozygosity for HLA DrW4 does not invariably
lead to the development of clinical RA. Eight of the
14 patients who are not homozygous for HLA DrW4
have required 'second line' drugs. Two of the
5 patients homozygous for HLA DrW4 required
'second line' drugs.

In this series RA is associated with the presence of
HLA DrW4, but homozygosity forHLA DrW4 is not
associated with either earlier onset or more severe
disease.

OKT6 positive dendritic cells in rheumatoid
synovium. A. J. Malcolm, S. Ketchin, A. Warford, J.
Goodacre, W. C. Dick. Departments of Rheumatol-
ogy and Pathology, Royal Victoria Infirmary, New-
castle upon Tyne.

Langerhans cells are a type of antigen-presenting
(accessory) cell. In mammals they have been iden-
tified at various sites and studied extensively in skin.
Data suggest that they have a fundamental role in the
immune response.I They possess various morpholog-
ical, functional histochemical, and immunological
characteristics to which has been added recently the
property of positive staining with OKT6 monoclonal
antibody.2 We have demonstrated OKT6 positive
dendritic cells in synovium obtained at synovectomy
from 6 patients with classical seropositive
rheumatoid arthritis but not in osteoarthritic
synovium. We have also demonstrated the presence
of Birbeck granules which are distinctive organelles
characteristic of Langerhans cells, in rheumatoid
synovium. There is increasing evidence that ac-
cessory cells are present in rheumatoid synovium:
these cells may have a role in the pathogenesis
or perpetuation of this chronic inflammatory joint
disease.

1 Stingl G, Tamaki K, Katz S I. Immunol Rev 1980; 53: 149.
2 Fithian E, Kung P, Goldstein G, Rubenfeld M, Fernoglio C,

Edelson R. Proc NadAcad Sci USA 1981; 78: 2541.

Acute effects of a selective 5-HIT receptor blocking
agent in systemic sclerosis and primary Raynaud's
phenomenon. I. W. Tomlinson, R. Gush, R. Salis-
bury, M. I. V. Jayson. Rheumatic Diseases Centre,
University of Manchester, Hope Hospital, Salford
M6 8HD.

There is considerable doubt about the role of
5-hydroxytryptamine in the pathogenesis of the vas-
cular phenomena of systemic sclerosis (SS) and prim-
ary Raynaud's disease (RD). Eight patients (6 SS, 2
RD) were given an intravenous infusion of 10 mg of
Ketanserin which specifically blocks 5-HT receptors
and antagonises the vasoconstrictor actions of
serotonin. It also inhibits platelet aggregation and
improves red cell deformability. The studies were
performed in a temperature and humidity controlled
environment and the microcirculation in the skin and
the patency of the digital vessels determined by
bolometry, measurement of thermal gradient along
the axis of the fingers, laser light scattering, and Dop-
pler ultrasonography. Two baseline sets of
measurements were made, and they were repeated at
15, 30, 45, 60, and 90 minutes after the injection.
There was a significant improvement in the mic-

rocirculation in the skin which lasted about 30
minutes. These results suggest that serotonin does
have a specific pathogenetic role in the production of
the vascular phenomena of SS and RD and that
blocking its action should be of therapeutic value. A
long-term study of an oral preparation of this agent is
planned.

Bronchoalveolar lavage cell count in fibrosing
alveolitis associated with rheumatoid arthritis. B.
Schlecht,* J. Harvey,t A. Tanser,t P. Bacon.4 *ARC
Epidemiology Research Unit, Manchester, tSt Mar-
tins Hospital, and tRNHRD, Bath.

It has been argued for some time that the alveolitis
seen in rheumatoid disease is different from that seen
in cryptogenic fibrosing alveolitis (CFA). Recently
the study of cells sequestered into the alveolae and
recovered by bronchoalveolar lavage (BAL) has led
to a renewed interest in the investigation and treat-
ment of sarcoidosis and CFA. However, this techni-
que has not yet been applied to the study of alveolitis
associated with rheumatoid disease.
We therefore studied BAL in 15 patients with

rheumatoid disease and evidence of alveolitis, and 14
controls. A standard technique was used and the total
number and ratio of macrophages, neutrophils, lym-
phocytes, and eosinophils counted.

In control subjects the mean number of cells re-
covered was 0-7x101/l with a differential count of
macrophages 90.5 %, neutrophils 4%, lymphocytes
4 8 %, and eosinophils 0-5 %. This is similar to previ-
ously reported results in normal subjects. In the
rheumatoid group the mean total cell count was not
significantly different (1 -62 x 109/l). However, there
was a significant increase in neutrophils (25 %) at the
expense of the macrophages (61.9 %), with no
change in the lymphocytes (11.5%) or the
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eosinophils (1.5%). This is similar to findings in
CFA. There was no apparent association between
increase in inflammatory cells and previous treat-
ment with gold or penicillamine.
These results suggest that both rheumatoid and

cryptogenic alveolitis are similar and that BAL cell
count could be useful in the investigation and
monitoring of treatment of the former.

125I SS-B (La)-Tissue uptake, catabolism and influ-
ence ofIgG anti-SS-B on its in-vivo behaviour in mice.
R. D. Melsom, L. Schreiber, P. J. W. Venables, D. A.
McCarthy, R. N. Maini. Kennedy Institute, London
W6 7DW.

The radiolabelled autoantigen SS-B injected
intravenously into BALB/C mice has a short plasma
half-life. It is preferentially taken up in the liver and
kidneys and then catabolised. This study defines (i)
the site of 125I SS-B uptake; (ii) the kinetics of its
degradation; and (iii) the influence of IgG anti-SSB
on its clearance in vivo.
Autoradiography performed on organs removed

15 min after 125I SS-B injection showed uptake in
Kupffer cells and proximal renal tubular cells. TCA
soluble material appeared in plasma 1 min, and in
urine 10 min, after intravenous injection and
increased over 60 min. In vitro, activated peritoneal
macrophages, but not BALB/C sera, degraded 125I
SS-B. Sepharose protein A purified 125I SS-B IgG
anti-SS-B complexes analysed by sucrose density
gradient ultracentrifugation were approximately 11S
and had a longer plasma half-life (60 min) than 125I
SS-B alone (3 min).
Thus both the rapid plasma clearance and degrada-

tion of 125I SS-B may be dependent on its interaction
with phagocytic cells. This rapid autoantigen elimina-
tion may protect against harmful autoantibody
responses. Specific antibody leads to 125I SS-B persis-
tence, an uncommon effect with other antigens. The
presence of high titre anti-SS-B antibodies in SLE
and Sjogren's syndrome could similarly result in per-
sistence of SS-B released after tissue injury. This
coupled with immunoregulatory defects in these dis-
eases may lead to self-perpetuation of autoantibody
production and further tissue damage mediated by
immune complexes.

The value of thermography in children. E. Rosser, G.
Parr, B. Hazleman, D. P. Page Thomas. Rheumatol-
ogy Research Unit, Addenbrooke's Hospital, Cam-
bridge CB2 2QQ.

As a noninvasive method of assessing joint inflamma-
tion thermography should be of particular value in
children. No data are as yet available on the thermo-

graphic appearance of joints in children without
inflammatory joint disease. A prospective study was
therefore performed to define the thermographic
appearances of healthy paediatric joints and compare
them with inflamed joints of a similar age group.

Seventy children, 40 with inflammatory joint dis-
ease and 30 normal have been followed up for up to 2
years with regular clinical and thermographic exami-
nation. Normal children over 7 years had thermo-
graphic appearances comparable with those of adults.
Those children with inflammatory disease showed an
adult-type picture of inflammation consistent with
clinical evaluation. Normal children below 7 years do
not show the characteristic adult pattern as hotter
areas of up to 2°C were not infrequently found. These
were, however, noticeably cooler than in the arthritic
joints, where hot areas greatly in excess of 2°C were
found.

It is concluded that thermography is of value in
confirming inflammation in children's joints and may
be useful in long-term assessment of disease activity.

Vertebral rim lesions in the dorsolumbar spine
(D1O-L5). R. C. Hilton, J. Ball. Hope Hospital, Sal-
ford and the University of Manchester.

Low back pain is a common problem but in most
patients the cause is unknown. As part of a systematic
study of the dorsolumbar spine the frequency, dis-
tribution, and histology of vertebral rim lesions (RL)
and their relationship to annular tears and
osteophytes have been studied at D 11 and L4.
Radiographs and histological sections were prepared
from the discs and vertebral bodies of 52 female and
65 male post-mortem specimens from patients who
died aged 13-96 yr.

Results. RL have the histological characteristics of
traumatic damage and can occur at any level between
D10 and L5. RL at D11 and L4 are very rarely seen
below 30 yr but between 30-50 yr they are present in
10% of males and 14% of females. The prevalence
increases further in older age groups. They are much
commoner in the anterior than the posterior rims
(p<0001), and their frequency is greater at the
lower annulus/rim junction than at the upper
annulus/rim junction (p<0.01). Anterior RL show
an association with anterior osteophytes confined to
only one side of the disc (p<0 001). In males RL are
significantly more frequent at L4 than at D11.

Conclusions. These findings draw attention to
traumatic involvement of the anterior vertebral rim
for the first time. The recent demonstration in the
outer anterior annulus of nerve nets of the type
thought to subserve pain sensibility,1 the bone dam-
age, and the proximity of RL to the longitudinal
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ligament indicate the potential of these lesions to
cause low back pain.

1 Yoshizawa H, O'Brien J P, Smith W T.J Pathol 1980; 132: 95.

Joint radiography in rheumatoid arthritis (RA).
J. C. W. Edwards, S. E. Edwards, E. C. Huskisson. St
Bartholomew's Hospital, London ECL.

Radiographs provide an objective record of joint
damage in RA. However, their contribution to clini-
cal decision making is uncertain. Joint radiographs
requested on 50 consecutive clinic patients with RA
were reviewed. The information they provided, and
its effect on management, was assessed.

1094 radiographs were available. Another
200-300 were lost. Patients had been attending for
one month to 28 years (mean 8 years). Information
relevant to diagnosis and medical management was
available from one view of each joint: posteroan-
terior hands, dorsiplantar feet, anteroposterior (AP)
elbow, AP knee, AP shoulder, AP pelvis, and lateral
flexion (LF) cervical spine. Norgaard's view provided
no extra information.

Cervical instability was evident from LF views
alone. Earliest erosions were seen in either feet or
hands, but hand views were consistently more sensi-
tive in showing progression. Second views may have
provided information of surgical value. Postopera-
tive films led to manipulation under anaesthesia or
revision in 5 cases, because of dislocation or poor
position.
A single radiograph contributed to the diagnosis of

RA. Treatment with specific drugs may have been
affected by radiographs in 16 cases. In all other such
situations decisions were made clinically, often
despite radiographic findings. Radiographs probably
effected surgical decisions. The value of other radio-
graphs was uncertain. Large numbers of views
requested on presentation or at hospital admission
did not appear to affect management.
We do not dispute that one or more views of a joint

can help the management of RA on occasions. How-
ever, this study suggests that these occasions are few
and that one view is usually enough. Unnecessary
joint radiographs on RA patients alone may cost over
£1 million p.a. to the NHS. They also make it very
difficult to find the films you really need.

Assessment of x-ray progression in a controlled,
therapeutic study using a new visual analogue scoring
system. A. Rushton, H. A. Bird,* V. Wright.* Clini-
cal Research Department, Pharmaceuticals Division,
Imperial Chemical Industries PLC, and *Rheumat-
ism Research Unit, University of Leeds.

Although several methods of scoring radiological
changes in rheumatoid arthritis have been proposed,
no one method has gained general acceptance. With
the objective of combining simplicity with sensitivity
we decided to use a visual analogue scale to quantify
the difference between pairs of hand and feet radio-
graphs, taken during a controlled 12-month
therapeutic study.

In this study 224 patients with early rheumatoid
arthritis were randomnly allocated to receive one of 2
dose levels of a remission-inducing drug, Clozic
2-[4'-(p-chlorophenyl) benzyloxy}2-methylpropionic
acid, or to NSAID treatment alone. Hand and feet
radiographs were taken prior to entry and after 6 and
12 months. The identity of the baseline and
12-month films was masked, and the assessor was
asked to compare each pair of films for the extent of
erosive damage in certain articular areas-PIP joints,
MCP joints, carpus, and MIP joints. If one radio-
graph was adjudged to show more damage than the
other, the difference was quantified using a horizon-
tal visual analogue scale. The procedure was
repeated to compare the 6- and 12-month films.

Analysis of the visual analogue data showed that
progression of erosive damage was least in the higher
dose Clozic group and greatest in the NSAID group.
The ESR was significantly reduced in the higher dose
Clozic group and clinical measures improved,
whereas the NSAID control group showed little or no
change. Mean ESR for the second 6 months of the
study correlated with the extent of radiological
change (r=0-43; p<0 001). This analysis supports
the validity of the ESR, as a marker of disease
progression.

Radiological progression in rheumatoid arthritis.
D. L. Scott, K. A. Grindulis, G. R. Struthers, B L.
Coulton, A. J. Popert, P. A. Bacon. Queen Elizabeth
and Dudley Road Hospitals, Birmingham; Highfield
Hospital, Droitwich.

Second-line drugs reduce joint inflammation and the
acute-phase response in rheumatoid arthritis (RA),
but their effects on joint destruction as shown by
radiological progression (RP) are less certain. We
have evaluated the relationship of RP to clinical and
laboratory changes in (1) short-term and (2) long-
term prospective studies.

(1) Sixty-four patients with active RA were given
adequate therapy with second-line drugs over 1 year.
Rank correlation analyses showed a highly significant
association between changes in laboratory and clini-
cal measurements. Overall neither of these showed a
relationship to RP (assessed by changes in the Larsen
index) in this period of rapid change in disease activ-
ity. However, in the second 6 months there was some
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evidence that RP was reduced and that patients with
a low ESR had less RP. (2) Eighty-eight patients with
severe RA were followed up for 10 years while
receiving second-line drugs; 67% showed RP (asses-
sed by a modified Steinbroker grading). But the rate
of RP may have slowed, since the number of joints
damaged per year fell in the study period, and this
was significant (p<0-001). There was a divergence
betweenx-ray deterioration and the improvements in
ESR and functional capacity, though patients with a
persistently low ESR had less RP.
These studies provide evidence that treatment may

be associated with a reduced rate of RP. We suggest
that changes in RP and in clinical and laboratory tests
may result from different mechanisms. Only com-
pletely suppressing the acute phase response and
chronic joint inflammation will reduce RP.

Adhesive capsulitis or frozen shoulder? An arthro-
graphic study of the paWinful stiff shoulder. A. I. Binder,
D. Y. Bulgen, J. Tudor, B. Hazleman. Rheumatology
Research Unit, Addenbrooke's Hospital, Cam-
bridge, CB2 2QQ.

The diagnostic criteria and nomenclature used to
describe the painful, stiff shoulder remains confused.
Arthrographic features of 'capsulitis', i.e., decreased
volume and loss of inferior recess, have come to be
accepted as characteristic of the frozen shoulder
(FS), 'adhesive capsulitis' being suggested as a more
accurate name.

During a therapeutic study of strictly defined clini-
cal FS 30 patients had arthrography performed soon
after presentation. 'Capsulitis' was noted in 15 cases
(50%), cuff rupture in 10 (33%), and no abnormality

140 -'
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'Rupture'
* * ' Norma 1 '

('normal') in 5 (17%). The onset (minor trauma or
spontaneous), severity and duration of symptoms
was similar in the 3 arthrographic groups and none
had received prior injection therapy. By multivariate
analysis the rate of recovery of range (irrespective of
therapy) was more rapid in the 'rupture' than the
other 2 groups during the initial 30 weeks of follow-
up (Fig. 1). At review after 3 years, however, the
range was similar in all 3 groups.
We therefore question the homogeneity of arth-

rographic findings in the frozen shoulder and its rele-
vance to long-term prognosis.

Bone density in generalised osteoarthritis. T. Price,
J. Reeve, R. Mitchell, R. Hesp. Northwick Park
Hospital and Clinical Research Centre, Harrow,
Middlesex.

Since the first report of increased bone density in
osteoarthritis there have been 3 further studies using
different techniques and with conflicting results. The
most recent study' reported an increase in the density
of trabecular bone which was significant only in
women. Generalised nodal osteoarthritis (GOA) is a
familial condition which predominantly affects
women.
We have therefore measured bone density by

computed tomography bone densitometry of the
forearm in 30 female patients with x-ray evidence of
GOA, according to the criteria of Kellgren et al.2
There was a significant increase in trabecular bone

density in the study group as compared with an age
and sex matched group of healthy controls (p<0 05).
There was no significant difference in cortical bone
density. We have not so far noted increased bone

Fig. 1 Rate ofrecovery ofrange
(IDC) in the 3 arthrographic
groups (weeks 0-30)
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density in osteoarthritic patients whose disease is not
of the generalised form.

This finding suggests that structural or biochemical
changes in bone may be important in the aetiology of
GOA.

1 Carlsson A, Nilsson B E, Westlin N E. Acta Orthop Scand 1979;
50: 187.

2 Kellgren J H, Lawrence J S, Bier F. Ann Rheum Dis 1963; 22:
237.

The lupus anticoagulant: clinical and laboratory as-
sociations. C. B. Colaco, K. B. Elkon, A. E. Gharavi,
G. R. V. Hughes. Rheumatology Unit, Hammers-
mith Hospital, London W12 OHS.

The lupus anticoagulant is an antibody which causes
prolongation of in-vitro coagulation tests. It has been
associated with thrombosis (paradoxical), throm-
bocytopenia, false-positive VDRL, and spontaneous
abortion in SLE and lupus-like syndromes.

In a prospective study of 52 patients (41 SLE, 11
lupus-like) we demonstrated lupus anticoagulant ac-
tivity (LAA) in 19 (37%) by prolongation of normal
plasma kaolin partial thromboplastin time in a 50%
mixing test using dilute phospholipid reagent.
Of the clinical and laboratory phenomena studed,

the lupus anticoagulant was associated with throm-
boses (p<005) and false-positive VDRL (p<0005).
Four out of 5 patients with both LAA and false
positive VDRL had suffered a thrombotic event.
Increased frequencies of spontaneous abortions, cen-
tral nervous system (CNS) disease, and throm-
bocytopenia were also found. No association with
increased DNA binding could be demonstrated.
We have further identified a subset of patients who

have LAA but absent or low titres of antinuclear
antibody, extractable nuclear antigen, and anti-DNA
activity; 5 females who suffer from recurrent throm-
boses, abortions, and CNS disease, and 2 young
males who have progressive dementia and renal dis-
ease.
We conclude that the lupus anticoagulant is a risk

factor for thrombosis, especially in association with
false positive VDRL. It may also have other disease
associations.

Peripheral endorphin and enkephalin in rheumatic
diseases: preliminary observations. W. N. Dodds
C. A. Jones, C. Murphy, M. I. V. Jayson, J. M. H. Rees.
Rheumatic Diseases Centre and Department of
Pharmacology, University of Manchester M13 9PT.

In many rheumatic diseases the perception of pain
bears little relationship to the degree of joint disease.
To determine whether this is related to changes in
release of endorphins, f3-endorphin (END) and
metenkephalin (ENK) were assayed in blood and
CSF by radioimmunoassay. Blood levels ofENK in 6
patients with mechanical spinal disorders were
significantly higher than those in CSF (mean 23-1
compared with 9.3 pg/ml (ng/l), p<O001), though
those of END were about 10 times higher in CSF. In
6 patients concentrations of ENK showed no circa-
dian variation.

In 9 rheumatoid patients the mean blood concent-
ration of ENK was 22 6 pg/ml (ng/l) compared with
volunteers (40.7, p<O005). This might suggest that
the severity of symptoms could be aggravated by low
peptide concentrations. In 6 patients with various
arthritic conditions the mean ENK concentration
prior to physiotherapy exercise was 22-1 pg/ml (ng/l)
compared with 24.1 pg/ml after (p>05). This sug-
gests that there is no increase in circulating ENK
released during physiotherapy which might contri-
bute to the relief from symptoms-c.f. release of
endorphins in exercise.'

1 Carr D B, Bullen B A, Skrinar G S, et al. N Engl J Med 1981;
305: 560.

Acute gastric haemorrhage and its relationship to the
use of anti-inflammatory analgesics (NSAIDs). J. G.
Llewelyn, M. H. Pritchard, Department of
Rheumatology, University Hospital of Wales,
Cardiff.

All acute admissions for gastrointestinal bleeding to
2 Cardiff hospitals from 1977 to 1981 inclusive have
been surveyed. Of 474 patients 84 were found to be
taking NSAIDs on admission (17.7%). All patients
were endoscoped. The site of bleeding differed in
those taking NSAIDs compared with the remainder,
gastric ulcers, prepyloric ulcers, and gastric erosions
being significantly more common. Of the 84 patients
23 were taking aspirin, 20 indomethacin, 9 ibupro-
fen, 9 naproxen, 5 flurbiprofen, one each mefenamic
acid and diflunisal. Seven patients were taking 2
NSAIDs.

Eighteen million prescriptions for NSAIDs were
issued in 1981, and over 2 billion aspirin tablets
dispensed. Figure 2 shows the market share of each
drug compared with its bleeding risk. This shows that
the risk with indomethacin, naproxen, phenyl-
butazone, fenoprofen, and flurbiprofen was similar.
By comparison aspirin is surprisingly safe. The aver-
age age in the study was 63, but, when broken down
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Fig. 2 Bleeding risk and market share ofNSAIDs apart
from aspirin

by age groups, the bleeding risk closely matched the
prescriptions issued, suggesting age is not an impor-
tant factor. Rheumatoid patients, however, had 5 6
times the incidence of bleeding shown by osteoarthri-
tic patients.
Twelve patients required surgery, and one died.

No enteric coated preparation appeared on the sur-
vey, suggesting that this greatly decreases the risk of
acute gastric bleeding.

A double-blind comparison of cyclofenil and placebo
in systemic sclerosis (SS). C. M. Black,* M. I. V.
Jayson,t A. G. White,: R. Million.t *West Mid-
dlesex University Hospital, Isleworth, Middlesex
TW7 6AP; tUniversity of Manchester, Rheumatic
Diseases Centre, Hope Hospital, Manchester M6
8HD; tWhittington Hospital, Highgate Hill, London
N19 5NF.

Cyclofenil, a weak oestrogen, known to decrease the
synthesis of proteoglycans in the connective tissue,
may be of value in SS.' We have studied 28 SS
patients in a multicentre placebo-controlled double-
blind trial of cyclofenil 300 mg/day given for 21 days
each month. At 6 months, based on the clinical
response and without breaking the code, a decision
was made to continue on the present therapy or

switch to the alternative one for the next 6 months.
We assessed clinical and laboratory evidence of
cutaneous and visceral disease, and we also
attempted to assess disturbances of daily living.

Significant changes emerged in favour of cyclofenil
for several response criteria including skin, joints,
and daily living scores. There were also significant
patient preferences for cyclofenil. Ten patients were
withdrawn from the trial before the 6-month assess-
ment because of poor compliance or side effects. The
principal side-effects were abnormal liver function
tests. This study indicates that cyclofenil may be a

1 Blom Bdilow B, Oberg K, Willheim F A, et al. Acta Med Scand
1981; 210:419.

D-peniciliamine (DPA) withdrawal in rheumatoid
arthritis (RA). M. Ahem, N. Hall, P. Maddison.
Royal National Hospital for Rheumatic Diseases,
Bath.

The long-term effects of DPA are unknown. Patients
with RA in long-term remission maintained on DPA
are advised to continue treatment indefinitely or
gradually reduce the dose. Anecdotal evidence sug-
gests that on withdrawing DPA recurrence of disease
activity is likely and that reintroduction of DPA is
less successful.

Forty patients with RA in remission for more than
12 months on DPA (10% of the RA population on
DPA) were followed up prospectively for 6 months.
Thirty eight patients remaining in remission were

then randomnly allocated to one of 2 groups: either
to remain on the same dose of DPA or to withdraw
dosage by 125 mg/month. They were followed up at
monthly intervals for a further 9-12 months. There
was no difference in duration of RA, duration of
DPA therapy, or dosage between the 2 groups.

Of 19 patients continuing on DPA 17 remained in
remission. Of 19 who reduced dosage 15 flared from
2 to 7 months after commencing withdrawal and 4
remain in remission 7-9 months after complete with-
drawal. No single serological marker consistently
predicted relapse in the withdrawal group, but 5/15
had decreasing thiol levels prior to relapse; 13/15
responded to the previous dose of DPA within 4
months of reintroduction. The other 2 responded to
an increased dose of DPA.

Conclusions. (1) 80% of patients with RA attempt-
ing gradual DPA withdrawal will flare. (2) Resis-
tance to reintroduction of DPA is rare. (3) No single
serological marker predicted outcome consistently.
(4) A pattern of declining serum thiol levels is highly
specific for recurrence of disease activity but is insen-
sitive.

A new penicillamine (P) regimen for maintaining
remission in RA. N. Christophidis, D. V. Doyle,
Mefus Ensor, B. Shine. Department of Rheumatol-
ogy, Whipps Cross Hospital and St Bartholomew's
Hospital, London.

Once remission is induced in RA by aurothiomalate
(Au) the dose frequency is reduced by week(s), but
this has not been the case with P.

INDOMETHACIN
IBUPROFEN
NAPROXEN
PHENYLBUTAZONE
PIROXICAM
FENOPROFEN
MEFENAMIC ACID
FLURBIPROFEN
DIFLUNISAL
BENOXAPROFEN
DICLOFENAC

,--
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Patients on P for classicaldefinite RA (ARA
criteria) and in complete/partial remission (ARA
provisional criteria) for at least 6 months were ran-
domised in a double-blind trial into 2 groups. One
remained on their existing daily dose, while the other
had P replaced by matching placebo tablets one week
per month for 3 months, then 2 weeks per month
for 3 months and thereafter for 3 weeks per month.
Nineteen patients have completed the study, 12 on
intermittent P and 7 on continuous. The 2 groups
were well matched for age, sex, disease severity, and
duration and for dose and duration of treatment with
P prior to entry. Measurements of Hb, platelets,
ESR, C-reactive protein, immunoglobulins (G, M,
A), IgMRF, pain (visual analogue scale), morning
stiffness (minutes), inactivity stiffness (minutes), PIP
circumference (cm), and articular index (Ritchie)
were taken on entry and repeated monthly. At the
end of 9 months there was no significant change from
baseline values in either group and there was no
significant difference in the between-groups com-
parison at any stage.

In this ongoing study, once the patients complete
the 9-month double-blind period, they are followed
openly. We conclude at this stage that, once remis-
sion is induced with P as with Au, it is possible to
maintain the remission with intermittent treatment.

Causes of failure of intramuscular gold (AU) therapy
in rheumatoid arthritis. Tom Bitter, Maurice Wald-
burger. Lausanne University Arthritis Clinic,
Switzerland.

Only a minority of patients with RA will enter a

complete and lasting remission, i.e. remain for >16
weeks with ESR 10 mm, swollen and tender joint
score nil, and zero analgesic or NSAID drug
requirement-even when doses of gold are adjusted
individually to tolerance (TOL), i.e., to a phar-
macological 'end point'. Factors predictive of safety
and response have not been examined prospectively
as yet.' 2
With informed consent 76 patients with definite

(n=22) or classical (n=54) RA completed an 8-9
(-+5.2) months trial with weekly Au (gold sodium
thipropanol containing 40% atomic gold) to TOL,
i.e. to appearance of tolerable (subtoxic) side effects.
Twenty six patients (34%) failed to remit or to
improve their initial joint score by ¢ 50%. Thirty
patients (39.5%) entered a lasting remission as
defined above.

Failures to remit or to improve by 50% or more
were significantly related to the age at AU (p-t002),
presence of nodules (p-.0001) and increased with
increasing RF-latex titre (r=0.52; p-,<00001).
Drug tolerance, i.e., maximal tolerated sustained

weekly dose of gold (Au-TOL) as well as the maximal
tolerated steady-state serum gold level (SGL-TOL)
similarly deceased in highly significant correlations
with increasing age (r=0-69 for AU-TOL; r=0-65;
for SGL-TOL see Fig. 3) and increasing RF-latex
titre (r=0*43 for AU-TOL; r=0 48 for SGL-TOL).
Thus for maximum safety and benefit gold salts

might preferably be given to younger and 'low-titre'
patients, suggesting other treatment for the elderly.

1 Gottlieb N L. Chrysotherapy. BuUl Rheum Dis 1977; 27: 912-7.
2 Editorial. Lancet 1981; i: 193-4.

Fig. 3 Serum gold levels in relation
to age ofpatient
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Effects on rheumatoid activity of drug-induced
changes in serum immunoglobulins, particularly
selective IgA deficiency. J. P. Delamere*, K. A. Grin-
dulist, M. Farr*. *Rheumatism Research Wing,
Queen Elizabeth Hospital, Birmingham; tDepart-
ment of Rheumatology, Dudley Road Hospital, Bir-
mingham.

The induction of selective IgA deficiency (IgA <0 4
g/l) in rheumatoid arthritis (RA) by second-line
drugs is, in the 4 reported cases,' associated with an
improvement in RA activity and the possession of
HLA B12 or B40. We have investigated this observa-
tion and examined in RA patients in general the
relationship between disease activity and the serum
immunoglobulins. Nine patients developed selective
IgA deficiency 8-20 weeks after commencing
second-line therapy (4 penicillamine, 4 aurothioma-
late, 1 sulphasalazine). In 4 subjects this
immunodeficiency persisted for 3-12 months, while
in the remainder it is still present after 16-96 months.
Concurrent with the fall in IgA there was both an
improvement in RA (8 subjects) and evidendence of
drug toxicity (7 subjects; 2 thrombocytopenia, 4 rash,
1 pruritus); HLA typing revealed B12 and/or B40 in 8
of the 9 subjects, all of whom had shown an
improvement in RA.
The serum immunoglobulins (G, A, M), ESR, and

CRP were measured in 86 RA patients before and at
3-monthly intervals for one year after commencing
second-line therapy. Significant falls, occurred in the
IgA and IgM by 3 months (p<0025) and in the IgG
by 6 months (p<0-001). Correlations between the
immunoglobulins and RA activity are shown in Table
7.
Improvement in RA activity with second line drugs

is accompanied by falls in immunoglobulins, particu-
larly IgA and IgG. In some, possibly genetically pre-
disposed individuals who possess HLA B,2 or B40, this

improvement is associated with both the development
of selective IgA deficiency and drug toxicity.

1 Johns P, Felix-Davies D D, Hawkins C F, et al. Ann Rheum Dis
1978; 37: 289.

Captopril: a new long-term agent for treating
rheumatoid arthritis. M. F. R. Martin, K. Surrall,
F. McKenna, J. S. Dixon, H. A. Bird, V. Wright.
Clinical Pharmacology Unit, Royal Bath Hospital,
Harrogate.

Captopril is currently prescribed to treat hyperten-
sion. It is a thiol-containing molecule, as is
D-penicillamine, and both these drugs share a similar
range of side effects. Captopril also has an
immunosuppressive action mediated by prostaglan-
din production and may therefore have long-term
beneficial effects for treating rheumatoid arthritis
(RA).
We report an open, parallel study of 15 patients

with active progressive RA. Each received captopril
orally up to 150 mg daily. Progress was monitored
monthly over a 6-month pernod.

Side effects were observed. These included trans-
ient taste loss, rashes, and mild hypotension. Two
patients withdrew following drug intolerance.
A clinical response was seen in 10 subjects; 7

reported an excellent outcome. Significant changes
were recorded in several clinical and biochemical
parameters, and a good correlation between them
was observed. Results compared favourably with
other groups, similarly studied, who have been
treated with D-penicillamine or gold.
Our observations suggest that captopril has an

antirheumatic effect and should be further studied as
a possible long-term disease-modifying agent.

Table 7 Correlation coefficients between serum immunoglobulin (A, G, M) and rheumatoid activity (ESR, CRP) before and
during the first year oftreatment with second-line drugs (p *<O -05, * *<0 01, * * *<0 001, Spearman's rank correlation)

Months 0 3 6 9 12

IgA ESR 0-3801*** 0-3558** 0-4367*** 0.3956*** 0.4543***
CRP 0-3198** 0.3385** 0-3278** 0-2817* 0-1999

IgG ESR 0.2709* 0-4346*** 0-4565*** 0-4857*** 0-4628***
CRP 0.2415* 0.2765* 0-2852* 0-1816 0-4093***

IgM ESR 0-0991 0-1332 0-3020** 0.2978** 0-2516*
CRP -0-0491 0-0520 0-1285 0-0668 0-1679
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