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Heberden Society
Clinical Meeting, June 1978

At a clinical meeting held at the Medical School,
Foresterhill, Aberdeen, on June 1-2, 1978 the
Heberden Round was conducted by Dr L. Bain,
and the following papers were presented.

Gold and Penicillamine; a proposed mode of action
in rheumatoid arthritis (RA) based on synovial fluid
analysis. M. H. Pritchard and G. Nuki. Departments
of Medicine and Rheumatology, University Hospital,
Wales, Cardiff.

Although in common use, there is still controversy
as to the way in which gold and penicillamine act in
rheumatoid arthritis (RA). In this study, synovial
fluids from 4 groups of patients have been compared:
(1) RA on gold/penicillamine, (2) RA on non-

steroidal anti-inflammatory agents (NSAID) only,
(3) osteoarthrosis (OA), (4) seronegative arthro-
pathies. The parameters measured were DAT, CH50,
total protein, total white cell count, and results are
shown in the Table. Following gold/penicillamine
therapy there is a fall in synovial DAT and a rise in
CH50. The total and cryoprecipitable IgM levels fall
significantly, but the IgG only slightly. The non-
specific inflammatory parameters (total protein and
white cell count) are unchanged.

In a second study, serum DAT in 12 patients in
'total'remission (morning stiffness < 15 min,ESR< 20
mm/h) after gold/penicillamine is compared with 10
patients in similar remission following NSAID
therapy only. In the former the DAT falls from a
mean of 1/256 to a mean 1/16 (P<0.01) whereas

the latter group show no significant change in their
DAT. Thus DAT fall is related more to gold/
penicillamine therapy than to remission itself.
The parameters altered by gold/penicillamine in

the synovial fluid are those that distinguish RA
from non-rheumatoid arthropathies suggesting the
drugs' primary effect is to render the disease sero-
negative. The hypothesis is put forward that both
drugs have a common mode of action based on their
active thiol groups, and that the fall in DAT is due
to a reduction of the antigenicity of the IgG com-
plexes and hence the stimulus to IgM production.

Can penicillamine be used again in rheumatoid
arthritis after it has induced proteinuria? Hilary Hill,
Alan Hill, and A. M. Davison.

The object was to discover whether the disease
could be controlled without precipitating a recur-
rence of proteinuria by re-introduction of the drug
using a very low initial dose and increasing this by
small well-spaced increments.

Five patients in whom penicillamine had been
discontinued because of proteinuria were entered
into the trial after the urine had been free of protein
for at least 3 months. An initial daily dose of 50 mg
taken between meals was increased by monthly
increments of 50 mg in the expectation of reaching
a daily total of 600 mg after 12 months. In the event
all five patients were controlled by daily doses
varying from 150-250 mg. All 5 patients have now
continued penicillamine for at least 13 months

Synovial fluid parameters (mean±SE)
Groutp n CNso DAT IgG(mg/%) IgM(mg/°/) WCC Total

(units) (1/1) (mm-3) protewn
Total Cryo Total Cryo (g/ %)

(t) RA 7-2 256 699 60 106 6-0 9400 5-6
(NSAID) 61 ± 0.6 ± 31 ±13 ±10 ±1-2 ± 950 ±0-2

(2) RA 13-3 32 632 45 81 2-6 7200 5.3
Gold/Pen 39 ± 1.1 ± 30 ± 8.4 ± 6.7 ±0-5 ±1200 ±0-2

(3) Seronegative 18.7 550 21 78 2-4 10,200 5-8
arthritis 38 ± 0.9 ± 35 ± 2.9 ± 6.1 ±0-7 ±2,000 ±0-2

(4)OA 24 12.6

Significance (P)* All but I v 3 1 v 3 1 v2 1 v 2 NS NS
2v4 1 v3 2v3 1 v3

<0-02 <0-01 <0-05 <005 <0-05 <0-05

*All other comparisons 'not significant'.
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without any recurrence of proteinuria. Renal
function tests have been normal throughout and
regular weekly tests for fibrin degradation products
have been consistently negative.

Myelotoxicity of d-penidillamine. A. G. L. Kay.
Arthritis and Rheumatism Council Epidemiology
Research Unit and Guy's Arthritis Research Unit,
Guy's Hospital, London SEI.

Blood dyscrasias are amongst the more serious
adverse effects associated with the administration of
d-penicillamine. Seven deaths ascribed to d-penicil-
lamine reported to the Committee on Safety of
Medicines between July 1963 and June 1976, were
all due to blood dyscrasias; 5 of them marrow
aplasias (CSM).
We have collected information on 9 patients who

developed pancytopenia whilst on d-penicillamine,
8 for the treatment of rheumatoid arthritis and 1
with scleroderma. The mean duration of d-penicil-
lamine treatment was 16 months, and the mean
dosage at the time of marrow depression was 595
mg/day. Five of the patients died.

In all but 2 of the patients the sequentially recorded
blood counts showed a downward trend of the
white cells and a similar trend could be detected in
the platelet counts of 3 of the patients.

It appears probable that the hazard of irreversible
bone marrow depression developing in patients on
d-penicillamine is avoidable if regular blood counts
are undertaken and the results reviewed sequentially.

Reference
Committee on Safety of Medicines-Register of Adverse

Reactions.

Tubular and glomerular proteinuria (GP) in patients
with rheumatoid arthritis (RA). A. L. Thomas, M.
Davies, A. Lison, M. Hopkins, A. W. Asscher and
G. Nuki. Department of Medicine and Rheuma-
tology and the KRUF Institute of Renal Disease,
Welsh National School of Medicine, Cardiff.

GP and tubular proteinuria are generally considered
to be sensitive indications of renal disease. Sodium
dodecyl sulphate (SDS) acrylamide gel electro-
phoresis, which readily distinguishes glomerular
proteins (MW>6000) from tubular proteins
(MW<60000) has been used to screen for protein-
uria in patients with definite or classical RA
receiving gold (56 patients), penicillamine (66
patients) and non-steroidal anti-inflammatory drugs
(NSAID) (43 patients). Previous work using this
technique has shown that the urine in end-stage
renal failure is characterised by a consistent four
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band pattern of low molecular weight tubular
proteins (FBP). A FBP was detected in 25 3%,
27-0%, and 34 8% of urines of RA patients on
gold, penicillamine and NSAID respectively. GP
was found in 35%, 32 5% and, 41 7% of the same
urine samples. Surveys of two representative normal
populations in South Wales revealed a FBP in 20%
and GP in 12% of 200 urines. Further clinical
analysis showed that the FBP and GP were not
obviously related to age, sex, duration of disease, or
drug therapy. Continuation of drug treatment for
as long as 12 months was not followed by clinically
significant renal disease.

It is uncertain at the present time how GP and
FBP tubular proteinuria relate to previously de-
scribed renal lesions in patients with RA or to what
extent they are a consequence of drug therapy.

The diuretic and natriuretic effect of water im-
mersion-a possible rationale for balneotherapy.
R. Grahame, J. N. Hunt, S. Kitchen, and A. Gabell.
Guy's Arthritis Research Unit, London SEI 9RT.

In 4 healthy subjects immersion in the hydrotherapy
pool for 1 hour provoked a significant diuresis,
natriuresis, and kalluresis which partly reversed in
the post-immersion hour. The effects were in-
dependent of whether the subject was sanding or
floating.

In a series of experiments involving volunteer
patients with RA immersed under identical con-
ditions, observations of joint circumference of
involved PIP joints were made before, during, and
after immersion. There was a significant reduction
(P<0-01) in a group of 38 rheumatoid joints
whereas 60 joints from normal control subjects
showed a trend (non-significant) in the opposite
direction.
Copeman and Pugh (1945) reported the beneficial

effects of artificial dehydration on rheumatism. The
results of the present study might provide a meta-
bolic rationale for balneotherapy, and explain the
benefit derived by countless thousands of rheumatic
sufferers the world over who undergo spa therapy.

Reference
Copeman, W. S. C. and Pugh, L. G. C. (1945). Lancet, 2,

553.

The medical and social needs of disabled arthritics.
M. Thompson, M. Anderson, and P. H. N. Wood.
Royal Victoria Infirmary, Newcastle upon Tyne and
A.R.C. Epidemiology Research Unit, Manchester.

A postal survey identified 5119 disabled persons in
86841 households (6%) in an urban population of
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217 000. Personal visits to a randomised but repre-
sentative sample of 3507 households revealed 627
disabled persons ie, 18% of households had a

disabled occupant. A detailed medical assessment
and social history were obtained from 423 patients
in this sample and 120 had a musculoskeletal dis-
order, and were examined by a rheumatologist. A
further 29 had some musculoskeletal disorder as a

secondary but significant disability. Arthritis was
the largest single cause of disability, accounting for
28% in this series. The predominant pathology was

osteoarthrosis (78 %), with rheumatoid disease in
10% and other arthritic disorders in 12%. Age,
loneliness, other diseases and obesity were important
additional factors. Major problems in self care,
preparing meals, housekeeping, and mobility were
identified, in addition to medical needs, especially
physiotherapy, occupational therapy, chiropody,
and hospital care. Many arthritics were under-
demanding and were apparently unaware of the
range of health and social services available, eg,

20% had asked their family doctors for help with
their specific functional difficulties and just over
25 % received some help from outside agencies.

Diagnostic criteria for polymyalgia rheumatica.
H. A. Bird, W. Esselinckx, A. St. J. Dixon, A. G.
Mowat, P. H. N. Wood.

Standardisation of diagnostic criteria for poly-
myalgia rheumatica (PMR) has not previously been
attempted so 11 rheumatology units in South West
England have collaborated to evaluate possible
criteria.

All the symptoms, physical and laboratory
features that have ever been claimed to be of
diagnostic value in PMR were included from 236
patients with unequivocal PMR and 70 patients
with possible PMR. Computer comparison was

made with 253 patients having diseases that mimic
PMR and 201 consecutive new out patient pre-
sentations.

The most valuable criteria on differentiation were
(a) bilateral shoulder pain, and/or stiffness, (b)
onset of illness less than 2 weeks duration, (c)
initial ESR greater than 40 mm/hour, (d) morning
stiffness greater than 1 hour, (e) age 65 or more,

(f) depression and/or weight loss, (g) bilateral upper
arm tenderness on palpation.
We suggest a patient may be defined as having

probable PMR if any 3 or more criteria are met or
if less than 3 criteria exist with a clinical or patho-
logical abnormality of the temporal artery. A
therapeutic test with prednisolone may then be of
value in the diagnosis of definite PMR.

A comparative study of finger nail abnormalities in
patients with psoriatic arthritis, other rheumatic
diseases, and non-rheumatic diseases. C. J. Eastmond,
and V. Wright. Department of Rheumatology,
Leeds General Infirmary and Rheumatism Research
Unit, University of Leeds.

At previous meetings of this Society the question
has been raised, 'How many pits make a psoriatic
nail?' (Bywaters, 1977). This is of obvious im-
portance diagnostically for those patients without
skin lesions and in family studies.
The results of a comparative study of 2460 nails

are shown in the Table. Onycholysis alone in the
absence of previous trauma to the affected nail is
the best single indicator of a psoriatic nail dys-
trophy. A combination in the same patient of 2 or

more of the 3 abnormal features noted is strong
evidence in favour of a psoriatic origin for the
dystrophy.
The presence or absence of nail pitting alone is a

poor discriminator between psoriatic nail dystrophy
and other causes. In the 81 patients without psoriasis
who had nail pitting alone 5 (6 %.) had more than a

total of 20 pits and none had more than a total of
60 pits compared with 3 (27 %.) and 3 respectively of
the 11 patients with psoriatic arthritis and nail
pitting alone.

Patients with
Nail dystrophy

Psoriatic Other rheumatic Non-rheumatic diseases
arthritis (n =46) diseases (n =100) without psoriasis (n=100)

None 15-2% 52% 49%
Onycholysis alone 4-3Y% - 2 °*
Horizontal ridging alone 4.3% 8% 4%
Nail pitting alone 23.9% 40% 41%
Onycholysis + nail pitting 23.9% - 4%*
Onycholysis + horizontal ridging 2.2- %
Horizontal ridging + nail pitting 13 *0%
Onycholysis+ horizontal ridging+ nail pitting 13.0%

History of trauma in the affected nail
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More than a total of 20 finger nail pits is sug-

gestive of a psoriatic cause and more than 60 finger
nail pits is unlikely to be seen in the absence of
psoriasis.

The cause of death in rheumatoid arthritis. T. J.
Constable, B. McConkeyt, and A. Patont.
*Rheumatic Diseases Unit, Northern General
Hospital, Edinburgh and tDudley Road Hospital,
Birmingham.

There is a disagreement as to the lifespan and mode
of death in RA. Some authors state that death tends
to occur from the usual causes at an earlier age but
the results of several studies do not support this.
We have analysed the cause of death in 100

patients with RA who died between 1965 and 1975
while attending a district general hospital and in
circumstances personally known to us. Possible
factors in the cause of death were elucidated by
assessing whether or not death was related to
treatment or RA.
The mean age at death was 63 years. Twenty-

eight deaths were related to treatment and this
included 13 due to infection and 6 due to gastro-
intestinal disease. Sixteen deaths were related to
the RA and 56 deaths were unrelated to the RA
and its treatment.
Our tentative conclusions are that (1) life expect-

ancy in RA probably is reduced. (2) the pattern of
causes of death differs from the general population.
(3) one in 4 deaths could be related in some way to
treatment. (4) one in 6 deaths was related to the
rheumatoid arthritis.

Cause of death in patients with rheumatoid arthritis
treated with azathioprine. P. Lewis, B. Hazleman,
R. Hanka, S. Roberts. Department of Rheuma-
tology, Addenbrooke's Hospital and Department of
Community Medicine, University of Cambridge.

Three hundred and eleven patients with classical
rheumatoid arthritis were observed over an 11-year
period. Follow up was complete in all patients.
This group is of particular interest as 214 patients
were given cytotoxic therapy; 203 with azathioprine
and 127 had greater than 2 years' continuous
treatment. Expected mortality in the group was

calculated from the numbers at risk in each sex and
age group for each year of follow up. Death rates
for persons dying of all diseases and age related
specific causes in the general population of England
and Wales over the period of study were used.
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Forty-six patients died. This is an excess mortality
compared with the expected rate for the general
population matched with respect to age and sex.
The death rate was higher than expected in the
45-64 year old age group but lower in those aged
75 years or over. There were more deaths from
neoplasia and ischaemic heart disease in the younger
age group. One patient died of a lymphosarcoma;
treatment had been with corticosteroids, gold, and
chloroquine. There were no other tumours of the
reticulo-endothelial system recorded and no patient
developed leukaemia.

Acute phase reactants in ankylosing spondylitis.
M. R. Laurent and G. S. Panayi. Guy's Arthritis
Research Unit and Department of Medicine, Guy's
Hospital, London SE1 9RT.

The erythrocyte sedimentation rate (ESR) is the
acute phase reactant commonly measured in anky-
losing spondylitis. However, it is notoriously un-
reliable as an indicator of disease activity. The aim
of this study was to measure other acute phase
reactants, and assess their value in indicating
disease activity.

Eighty patients with ankylosing spondylitis, of
whom 9 had concurrent peripheral joint arthritis,
were assessed. Acute phase reactants measured
were ESR, C-reactive protein, fibrinogen, a1-anti-
trypsin, and the 9th component of complement
(C9). These were then correlated with clinical
assessment of disease activity.
In those patients who had only pelvospondylitis

there was no correlation between levels of acute
phase reactants and clinical disease activity. How-
ever, in the subgroup with peripheral arthritis,
there were significant elevations of ESR (P<0.01),
C-reactive protein (P < 0 01), fibrinogen (P < 0 001),
and C9 (P<0 001).

Therefore in this latter group the elevated acute
phase reactants are concomitant with more
severe disease, but in those with only pelvospondy-
litis these parameters are no better in indicating
disease activity than the ESR.

Crossreactivity between vitreous humour, Klebsiella/
Enterobacter microorganisms and human lympho-
cytes: A possible mechanism for uveitis and anky-
losing spondylitis. B. A. Andrews, C. J. Welsh, R.
Abuknesha, A. Ebringer and R. Ebringer. Immuno-
logy Unit, Departments of Biochemistry and
Microbiology, Queen Elizabeth College, London
W8 7AH and Department of Rheumatology,
Middlesex Hospital, London WIP 9PG.
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Immunological crossreactivity between Klebsiella/
Enterobacter spp. and bovine vitreous humour has
been observed using 3 different techniques for
measuring antibody: haemagglutination, 1251-labelled
antigen excess assay, and 3-galactosidase enzyme

immunoassay. Serum obtained from rabbits im-
munised with human lymphocytes, carrying the
HLA-B27 marker, was also found to react against
vitreous humour antigens.
Serum obtained from two patients with anky-

losing spondylitis was found to bind 1211-labelled
vitreous humour. It is suggested that crossreacting
antibodies, produced following Klebsiella/Entero-
bacter enteric infections, could be involved in the
aetiology of uveitis, found in patients with anky-
losing spondylitis.

The significance of the level of circulating immune
complexes measured by the [1251] -Clq binding test
in patients with arthritis. Roy B. Clague and P. J. L.
Holt. Department of Rheumatology, University of
Manchester and Manchester Royal Infirmary.

The modified [1251]-Clq binding test had been
used to measure circulating immune complexes
(IC) in arthritic patients attending our clinic. The
upper limit of normal was established at 6-5%
(mean+2SD) using 40 blood donors (20 females
and 20 males). The data are shown in the Table.
Increased circulating IC levels were detected in all
arthritic groups, but levels>35% were found only
in sero-positive rheumatoid arthritis (RA).

In patients with sero-positive RA, there was no

correlation between the level of circulating IC and
erythrocyte sedimentation rate, C-reactive protein
level or disease duration. There was a highly
significant correlation between the level of circu-
lating IC and IgG rheumatoid factor. Higher levels
of circulating IC occurred in patients receiving more
intensive therapy. Furthermore the 11 patients with
vasculitis had a significantly higher circulating IC
level (58 5±27 7% mean±1SD) than patients
without vasculitis (20-9 ± 20 0 %).

These results suggest that the [1251] -Clq binding
test is a useful test in monitoring disease severity,
though not disease activity, in RA. Further in-
vestigations on the effects of various therapeutic
regimes on the [1251]-Clq binding tests are being
carried out.

Longitudinal studies of circulating immune com-

plexes in SLE. G. Harkiss, and D. L. Brown. De-
partment of Clinical Immunology, New Adden-
brooke's Hospital, Cambridge.

A new assay for detecting circulating immune
complexes, the polyethyleneglycol precipitation
complement consumption assay, (PEG-CC), has
been applied to longitudinal studies of SLE patients.
Complexes were measured by first precipitating
them from serum using 2-5% PEG, and then
assaying them functionally by measuring their
ability to fix complement in a sensitive kinetic
CH50 assay.

Levels of circulating immune complexes corre-

lated well with the serum sickness like features of
SLE, ie, polyserositis, arthritis, and acute nephritis
but not with features of cerebral involvement.
DNA binding activity also correlated well with
circulating immune complex levels. Detailed analysis
of functional complement activity showed that
CH50 (total haemolytic), C6, C7, and factor B levels
correlated poorly with disease activity whereas Cl,
C4, and C2 functional activities showed a good
inverse correlation. The value of simultaneously
measuring the circulating immune complex load,
the DNA binding and Cl, C4, and C2 activities in
the clinical management of patients is clearly demon-
strated in this study.

Primary osteoarthrosis of hips and nodal arthritis.
J. S. Marks, I. M. Stewart, and K. Hardinge.
Wrightington Hospital.

The radiographs of 100 patients with primary
osteoarthrosis of the hip (POAH) were graded by
the pattern of loss of hip joint space into upper pole,

Diagnosis Patients with elevated Level of[125I]-Clq BA Therapy Level of [l251-.Clq BA
n [125I]-Clq BA (%) () mean±Jl SD (/)mean±I SD

Blood donors 40 0 3-94+ 1-28 -
Sero-positive RA 135 75-6 23-94+23-00 Anti-inflam. alone (29) 17-5±16-4

Anti-inflam.+ chloroquine (23) 21 6±22*2
Gold/Penicillamine (28) 27*2 25*5
Prednisolone (55) 26*6±24*6

Sero-negativeRA 22 22-7 5-01+ 4.81 -

Systemic lupus
erythematosus 33 39-4 8-54+ 8.93 -

Psoriatic arthritis It 18.2 4-59± 305 -

Ankylosing spondylitis 16 31-2 4-31+ 2.49 -
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concentric, medial pole, and destructive changes.
Independent clinical and radiographic assessment
for Heberden's nodes (HNs) showed a significant
association with concentric loss of hip joint space
independent of patient sex, but no relationship
between HNs and other patterns of hip changes
(Table).

x-Ray grading Total Heberden's nodes
number

Total Mild Severe
number

Unilateral upper pole 31 5 0 5
Bilateral upper pole 17 0 0 0
Unilateral concentric 1 0 0 0
Bilateral concentric 29 18 8 10
Upper pole/concentric 7 1 0 1
Concentric/destructive 2 1 0 1
Concentric/unclassified 6 3 1 2
Bilateral medial pole 2 0 0 0
Medial pole/upper pole 4 0 0 0
Unilateral destructive 1 1 1 0

These results differ from earlier studies which
failed to adequately classify the radiographic
changes in the hips. Our results suggest that POAH
represents more than one disease and the subgroup
with bilateral concentric loss of joint space is a

distinct entity.

Calcific deposits in osteoarthritis. A radiological
study. A. K. Tucker, L. B. Cannell, P. A. Dieppe, and
E. C. Huskisson. St. Bartholomew's Hospital,
London EClA 7BE.

Pyrophosphate deposition has been described in
association with an osteoarthritis-like condition. lt
is usually identified by the presence of linear cal-
cification of cartilage (chondrocalcinosis articularis).
The possible role of hydroxypatite deposition in an
osteoarthritis-like condition prompted a review of
the radiological features of osteoarthritis.

Standard radiographs of the hands, knees, hips,
and dorsal spine were taken in 100 consecutive cases
of osteoarthritic, diagnosed on clinical grounds in a
medical clinic. These were compared with standard
radiographs of the hands from patients with
rheumatoid arthritis. The classical radiological signs
of osteoarthritis were documented. Erosions or

destructive changes which might suggest an altern-
ative diagnosis were noted.

Deposits of calcific density were found in 72 %, of
patients with osteoarthritis, most commonly in the
hands (61 °) or knees (27 %). In the hands, the
distal interphalangeal joint was the commonest site
and the opacities were between 1 and 5 mm in
diameter with 1 to 10 opacities per joint. In the

knees, the deposits were larger (1 to 20 mm in
diameter) and often trabeculated. Calcific deposits
in the small joints of the hands were seen in only
10% of cases of rheumatoid arthritis. Chondro-
calcinosis was found in 5 cases of osteoarthritis.

There was a good correlation between the finding
of pyrophosphate crystals and chondrocalcinosis
and between the finding of hydroxyapatite crystals
and calcific deposits.

Inflammatory polyarthritis in osteoarthritis. E. C.
Huskisson, P. A. Dieppe, and J. Scott. St. Bartholo-
mew's Hospital, London ECIA 7BE.

The finding of crystals of hydroxyapatite in joint
fluid from patients with osteoarthritis promoted a
survey of the clinical features of the disease with
special reference to inflammation. One hundred
consecutive cases of osteoarthritis, diagnosed on
clinical and radiological grounds in a medical clinic
were studied and compared with a hundred cases of
rheumatoid arthritis. Age, sex, and duration of
disease were noted. Pain severity was measured with
a visual analogue scale including the diurnal pattern
of pain. Stiffness in the morning and after inactivity
were recorded in minutes. A history was taken to
determine the pattern of development of the arthritis.
Affected joints were examined and the findings
recorded. Blood was taken for ESR, latex test,
calcium, phosphate, and alkaline phosphatase.
Inflammatory features were common in osteo-

arthritis and included effusions (73%/O) or warmth
(26%.) in patients with knee involvement, redness of
distal interphalangeal joints (18 %), and morning
stiffness (83 %O).
Only 2 cases of osteoarthritis had monarticular

disease. Most patients had between 1 and 4 sites of
disease whereas those with rheumatoid arthritis had
between 6 and 10 sites. Osteoarthritis spread more
slowly than theumatoid with a mean delay of 48

Means ofsome clinical and laboratory findings in
patients with osteoarthrosis and rheumatoid arthritis

Measurement Osteoarthritis Rheumatoid
arthritis

Age (at survey) 60*3 52.3*
Age (at onset) 50.6 39.8*
Sex (F:M ratio) 7:3 7:2
Pain severity 10.6 10.5
Morning stiffness (5% present) 83 % 92%
Duration ofmorning stiffness (min) 25*5 58.2*
Duration ofinactivity stiffness (min) 8*0 7.1
ESR (mm/h) 14-3 54-6*
Latex test (% positive) 6 81*
Calcium (mmol/l) 2.41 2-31*
Phosphates (mmol/l) 1-14 1-20
Alkaline phosphatase (iu) 67.3 100-4*

*Statistically significant difference.
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months between involvement of the first and second
sites compared to 11 months in rheumatoid arthritis.
Affected joints also differed but the symmetry of
involvement did not. Other findings are summarised
in the Table. This survey did not support the concept
of osteoarthritis as a degenerative disease of a few
weight-bearing joints.

Calcium phosphate crystals in synovial fluid. P. A.
Dieppe, P. R. Crocker, C. F. Corke, D. V. Doyle,
E. C. Huskisson, and D. A. Willoughby. St. Bar-
tholomew's Hospital, London ECIA 7BE.

Several workers have identified aggregates of
hydroxyapatite crystals in synovial fluids. An
extended investigation has been carried out on

unselected patients with chronic arthritis to establish
the incidence of these and other crystals. The
technique used was transmission and scanning
electron microscopy combined with x-ray energy
spectroscopy. Conditions were standardised, and
criteria for identifying hydroxyapatite included
typical morphology and a Ca:P ratio within 1 SD of
that of pure samples. Cell counts and examination
by polarised light microscopy were also carried out.
There were 25 patients with RA, 34 with OA, 22

with pyrophosphate arthropathy, and 9 selected
miscellaneous cases. Results are shown in the Table.
There was considerable overlap in cell counts in the
different groups. Calcium containing particles were
identified in only 1 case of RA. Hydroxyapatite was

found in 2 patients with an acute synovitis and 7
with OA. Pyrophosphate crystals were seen in
pyrophosphate arthropathy and osteoarthritis, al-
though discrepancies occurred between light and
electron microscopy. Mixtures of the 2 crystals were
seen in 6 fluids. Other particles seen included frag-
ments of cartilage and bone, and probable brushite
crystals. Other unidentified calcium containing
particles were seen in 4 cases.

These results suggest that a spectrum of calcium
phosphate crystals occur in arthritic joints, par-
ticularly in association with osteoarthritis.

Causative factors and treatment of hypertriglycerid-
aemia in gout. T. Gibson, K. Kilbourn, I. Homer,
and H. A. Simmonds. Guy's Arthritis Research Unit
and Department of Medicine, Guy's Hospital
Medical School, London Bridge, London SEI 9RT.

An association between gout and hypertriglycer-
idaemia is well established. We have suggested that
the relationship is dependent on obesity and
alcohol excess (Gibson and Grahame, 1974). Others
believe that uric acid and triglyceride are linked by
some fundamental metabolic mechanism (Mielants
et al., 1973). We have examined the possibility that
triglyceride may exert a direct effect on serum uric
acid with an intravenous lipid tolerance test. Serum
uric acid levels in 4 hyperuricaemic and 6 nor-
mouricaemic men were unaltered by increasing
circulating triglyceride. Furthermore, triglyceride
removal was not impaired by hyperuricaemia.
Reducing blood uric acid of 25 patients with either
probenecid or allopurinol over 4 weeks resulted in no
significant change of serum triglyceride. By contrast,
weight reduction in 11 gout patients was associated
with a significant fall of serum triglyceride (t=2@31:
P< 05) and a fall of uric acid. Alcohol restriction
in 12 gouty subjects achieved significant reductions
of triglyceride (t=2 66:P< *001) and uric acid
(t=6-4:P < *001). We have shown that conventional
dietary counselling has a beneficial influence on
serum triglyceride levels in gouty patients.

References

Gibson, T., and Grahame, R. (1974). Annals of the Rheumatic
Diseases, 33, 298-303.

Mielants, H., Veys, E. M., and de Weerdt, A. (1973). Annals
of the Rheumatic Diseases, 32, 501-505.

Diagnosis No. Total cells ( x 109/1) Mononuclear cells (%) Polarised light microscopy CAIPParticles

Rheumatoid 25 14-9 (0.9-55 7) 31-7 (4-91) Negative 1 unidentified
arthritis

Osteoarthritis 34 3.45 79.6 5 CPPD 4 CPPD
7 HA
2 CPPD+HA

Pseudogout 10 10-6 (3-8-23-6) 10 CPPD 8 CPPD
(6-60)

Chronic 12 2-5 71.4 12 CPPD 6 CPPD
pyrophosphate
arthropathy (0-2-12-3) (32-94) 2 CPPD+HA

Miscellaneous 9 - - - 1 CPPD, 2HA,
3 HA+CPPD
4 unidentified

Crystals in synovial fluids: CPPD =Calcium Pyrophosphate dihydrate, HA=hydroxyapatite.
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Calcinosis in juvenile dermatomyositis. J. R. Sewell,
B. Liyanage, and B. M. Ansell. Hammersmith
Hospital and Juvenile Rheumatism Unit, Taplow.

A retrospective survey of 39 children attending a
referral centre over a mean follow up period of 8
years revealed calcinosis in 29 (18 girls, 11 boys).
All had subcutaneous calcinosis but only 7 also
developed the intra-muscular fascial plane calcinosis
considered characteristic of this disease. Sub-
cutaneous calcinosis was found most frequently
around the knees and elbows, and in the finger
pulps; a distribution similar to that of adult
scleroderma. Skin ulceration developed at sites of
calcinosis in 15 children, 7 of whom required
surgical toilet.

Calcinosis appeared within the first year of
illness in 5 children, but in 6 others did not become
evident until after 6 years. Six of the children with
extensive intra-muscular calcinosis developed this
early; all these had severe disease, from which 2
died.

Spontaneous regression of calcinosis was apparent
in 8 of 11 children with sufficient films for serial
assessment over 1 to 4 years.

In contrast to previous surveys (Muller et al.,
1959) calcinosis was found as often in boys as in
girls, frequently occurred early and in association
with active disease, and did not indicate an im-
proved prognosis for survival. Late appearance of
terminal phalangeal bone resorption in association
with finger pulp calcinosis was a striking feature in
4 children, presenting a radiological appearance
indistinguishable from that of adult sclerodermatous
acro-osteolysis.

Reference
Muller, S. A. et al. (1959). A.M.A. Arch. Dermat., 79, 95.

Collagen antibodies in rheumatoid arthritis. Roy B.
Clague and P. J. L. Holt. Department of Rheuma-
tology, University of Manchester and Manchester
Royal Infirmary.
Collagen antibodies have been detected in patients
with rheumatoid arthritis (RA) using passive
haemagglutination techniques. We have developed a
solid-phase double antibody radio-immunoassay
using [125I] anti-IgG to detect the binding of lgG to
collagen. This assay has been verified using antisera
raised in experimental animals.
We have used the assay to detect antibodies to

acid-soluble Type I calf collagen and pepsin-
soluble Type II calf collagen in the sera of 47
patients (22 males, 25 females, aged 36-77 years)
with definite or classical RA. Forty-five blood donors

(19 males, 26 females, aged 18-65 years) were used
as normal controls. The results are shown in the
Table.

Antibodies (jpg/l IgG)

Type I Type II

Normal controls (n =45) 692 (+184) 636 (+220)
RA (n=47) 1140(±724) 1276(±1212)

t=4-28 P<0*001 t=5*36 P<0.001

Twenty-four (51 %) patients with RA had in-
creased binding (normal+2 SD) of IgG to Type I
collagen and 19 (40%) patients had increased
binding to Type 11 collagen. Twenty-seven (57.4%.)
patients displayed increased binding to either or
both Type I and II collagens. There was a cor-
relation between the levels of Type I and II collagen
antibodies in RA (r=0 459, t=3 47, P<0 01).
There was no correlation between either Type I or

II collagen antibodies and erythrocyte sedimentation
rate, IgG rheumatoid factor or circulating immune
complexes measured by the [1251] - Clq binding test.

Studies with an antiserum raised to carcino-
embryonic antigen (CEA) from rheumatoid synovium.
A. Unger, and G. S. Panayi. Department of Medicine,
Guy's Hospital Medical School, London SE1 9RT.

A substance reacting like CEA has been identified in
the sera, joint fluids, and synovial membranes of
patients with rheumatoid arthritis. Our previous
studies have shown that this CEA-like activity in
RA/SM differs from CEA extracted from colonic
tumours in some of its physico-chemical properties.
In order to identify further this CEA-like sub-

stance in RA/SM, an antiserum has been raised in
rabbits by injecting the precipitate formed when an
RA/SM extract was incubated with anti CEA
antiserum. In immunodiffusion studies this anti 'RA/
SM CEA' antiserum (fully absorbed) formed pre-
cipitin lines with high molecular weight fractions of
RA/SM extracts only. No reactions were obtained
with similar extracts of normal adult tissue, colonic
tumour, nor any other synovial membranes in-
cluding those from psoriasis, osteoarthritis, and
ankylosing spondylitis. In immunofluorescence
studies, positive pericellular staining was observed
in 3/4 RA/SM, 2/3 osteoarthrotic, and 2/2 psoriatic
synovial membranes. Nine other membranes from
Behcets, sarcoid, and ankylosing spondylitis were
not stained by this antiserum. However, positive
staining was observed with colonic carcinoma and
fetal colon in a similar distribution (glycocalyx) to
that obtained with anti CEA antiserum.
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These studies appear to confirm our previous
conclusions that the CEA-like substance in rheuma-
toid synovium has only some antigenic determinants
in common with tumour CEA. This anti 'RA/SM
CEA' antiserum should enable further identification
of the antigen and allow a study of its possible
significance in rheumatoid arthritis.

Rheumatoid arthritis and airways obstruction. M.
Webley, D. Geddes, P. A. Emerson, and D. A.
Brewerton.

Rheumatoid arthritis (RA) is associated with a
number of different lung disorders, including an
increased incidence of chest infections (Walker,
1967). Little attention, however, has been paid to
the airways in RA, although an association between
RA and obliterative bronchiolitis has been reported
(Geddes et al., 1977).
To assess the prevalence of airflow obstruction in

RA we have analysed the spirograms from 100
consecutive patients with RA who had normal
chest x-rays. Forced expiratory volume (FEVy),
forced vital capacity (FVC), and maximum mid-
expiratory flow rate (MMEFR) were recorded for
each patient. Controls were 84 healthy individuals
matched for age, sex and smoking habits.

Results are shown in the Table; 24% of patients
had a low FEV1/FVC ratio and 38% had a low
MMEFR when compared to the controls.
These results suggest that airways obstruction is

very common in patients with RA and that it
cannot be attributed to smoking alone. The pos-
sibility that it is due to an increased susceptibility to
airway infections must be considered.

References
Walker, W. C. (1967). Quart. J. Med., 36, 239.
Geddes, D. et al. (1977). Quart. J. Med., 46, 427.

A controiled trial of Erbium 169 and Depomedrone in
rheumatoid arthritis. J. M. Gumpel, and S. A.
Matthews. Northwick Park Hospital.
Erbium 169 is a soft beta emitter suitable for use in
small joints, particularly in the hand. Various
controlled trials have shown that Erbium 169 with
hydrocortisone is superior to saline with hydro-
cortisone.

We have assessed the results 1 year after in-
jection in 23 patients in whom synovitis appeared
active in the joints of the hands only. Twenty-two
patients had rheumatoid arthritis, and 1 psoriatic
arthritis. Joints were selected for Erbium or
Depomedrone by random allocation: where the
involvement was symmetrical, one of each pair was
randomly allocated. Wrists were treated with 2 mCi
of Erbium 169 or 40 mg of Depomedrone: MCPs
1 mCi or 20 mg PIPS 0 5 mCi or 10 mg. All in-
jections were performed under radioscopic control.
Patients were assessed before and at 3, 6, and 12
months after injection by a skilled assessor who
was unaware of the nature of the injection.
One year after injection, the clinical results in

terms of resolution of synovitis are:

Complete Considerable Some None

Erbium 169 1 16 24 36
Depomedrone 1 14 17 32

In contrast to our work with Yttrium 90, none
of these joints had previously been injected with
steroid.

Dermatitis herpetiformis (DH): Associated immuno-
logical disorders. M. G. Davies, R. Marks, and G.
Nuki. Department of Medicine, Welsh National
School of Medicine, Cardiff.

Forty-two patients with DH and 42 age and sex
matched controls were submitted to an extensive
clinical and laboratory investigation for the presence
of diseases with an immunological basis including
the atopic disorders. The criteria for the diagnosis
ofDH were clinical, histological and the presence of
IgA in uninvolved skin.

Statistically significant clinical associations in-
cluded Raynaud's phenomenon (10 patients, x2=
6-22, 0-01<P<0.02) and atopic disorders (eczema
and hay fever; 11 patients, X2-=766<P<001).
Other associations included thyrotoxicosis (1 patient),
pernicious anaemia (1), systemic lupus eryhema-
torus (1), rheumatoid arthritis (2), rheumatic
fever (3), and ulcerative colitis (2). There was a
striking excess of Raynaud's phenomenon, thyro-
toxicosis, and rheumatoid arthritis in 1st degree

Group Number of subjects with abnormal values for each test

FEV1 FVC FEVI/FVC MMEFR

Smokers RA (53) 18 8 14 24
Controls (46) 2 0 2 2

Non-smokers RA (47) 10 7 10 14
Controls (38) 0 0 1 0
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relatives. Auto-antibody studies showed a statistic-
ally increased incidence of thyroid microsomal
(X2=6 10, 0-01<P<0 02) and parietal cell anti-
bodies (x2=2-87, 0-05<P<0 1) in DH but no
increase in rheumatoid factors or anti-nuclear
factors. In some DH patients plasma levels of
complement proteins were depressed (C3, 7 patients;
C4, 5 patients: both 4 patients) and C3 was detected
in the uninvolved skin in 12 patients. HLA B8 was

present in 74% of the DH patients (X2=25 95,
P<00005) and 28/34 (82%) had abnormal jejunal
biopsies.
The formation of immune complexes following

exposure to dietary antigen(s) and genetic linkage
may account for the skin lesions and associated
disorders in DH.

Prednisolone absorption in patients with gastro-
intestinal disease. E. Pickup, C. 0. Record, F.
Farah, J. R. Lowe, J. S. Dixon, and W. W. Downie.
Leeds, Harrogate and Newcastle.

Patients with various types of gastro-intestinal
disease are liable to arthropathies which may
require treatment with corticosteroids. Moreover,
such patients may suffer from coincidental rheu-
matic disorders requiring this therapy. A study has
therefore been done of prednisolone therapy in
patients with coeliac disease resistant to a gluten
free diet, using this as a model of one type of small
bowel disease in which it might be thought ab-
sorption of steroids would be affected. Moreover,
in spite of high doses of prednisolone these patients
rarely show evidence of steroid side effects. The
pharmacokinetic disposition of prednisolone given
orally as a mixture of tritiated and cold drug was

investigated. Three groups of patients were studied:
(a) untreated coeliacs-8 patients; (b) treated
coeliacs-7 patients on various stages of a gluten
free diet; (c) normal subjects-6 patients.

Serial blood sampling was conducted over a
period of 7 hours, and a 24-hour urine collection
was performed, timed from the ingestion of the
prednisolone mixture. The following variables were
estimated. (a) Peak plasma prednisolone levels
(measured as dpm/ml), (b) time of peak level, (c)
prednisolone half-life, (d) area under the predniso-
lone/time curve (as an index of absorption), (e)
24-hour urinary recovery of radioactivity.
No significant differences could be demonstrated

in any of the variables measured among the defined
groups, indicating that the presence of coeliac
disease does not significantly alter the absorption
or elimination of prednisolone. The results, however,
indicated that in each of the three groups there was

Heberden Society 575

an extremely wide range of absorption of predniso-
lone. This suggests that the variability of clinical
response in this condition as well as other predniso-
lone treated diseases, such as rheumatoid arthritis,
asthma and the nephrotic syndrome, may well be
partly due to this individual variation, which does
not appear to be related to the disease itself.

Indomethacin in rheumatoid arthritis: clinical and
biochemical effects and pharmacokinetics in respond-
ers and non-responders. M. L. E. Orme, N. Baber,
L. D. C. Halliday, J. Keenan, R. Sibeon, W.
Vandenheuvel, and T. Littler. Regional Rheuma-
tology Unit, Leasowe, Wirral; Departments of
Pharmacology and Therapeutics, and Haema-
tology, University of Liverpool and Merck, Sharp
and Dohme, Ltd, West Point, USA.

Indomethacin is an effective anti-inflammatory drug
in most patients but some patients do not respond
to this drug and the reasons for this are obscure.
We have examined a group of such non-responders
in comparison with a group of responders in order
to find out why these patients fail to respond.
Twenty patients (8 male, 12 female aged 39-64
years) with definite or classical rheumatoid arthritis
were studied, 8 of whom had been previously judged
to be non-responders. Each patient, received
placebo for 5 days, then indomethacin 25 mg tid
and 25 mg tid plus 100 mg suppository at night
for consecutive 3-week courses. Clinical assessments
were performed blind by the same observer (H.L.)
at the end of each period; analogue pain score,
duration of morning stiffness, grip strength, articular
index, digital joint size, paracetamol tablet con-
sumption, and overall and comparative global
assessments. Blood and urine samples were taken
for measurement of indomethacin concentration by
specific gas liquid chromatographic assay.
The urinary excretion of 7-a-hydroxy 5-11

diketo-tetranor prostane-1-16 dioic acid (7HDPA),
the main metabolite of prostaglandins E1 and
E2 was also measured. Tests of platelet aggrega-
tion using collagen and platelet lipid peroxidation
by the production of malonaldehyde were also
performed.

Non-responders did not improve in either treat-
ment period while responders improved significantly
(P<0 05, Wilcoxon Rank test) as judged by the
articulare index, grip strength, current global
assessment, and duration of morning stiffness,
although indomethacin pharmacokinetics were simi-
lar in both groups (Table). There was a significant
correlation between the plasma concentration of
indomethacin and the degree of inhibition of 7-
HDPA excretion and also the percentage inhibition
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Indomethacin pharmacokinetics (mean± SE)

Oral indomethacin Oral and rectal indomethacin

Responders Non-responders Responders Non-responders

Plasma halflife 3.14±040 3 99±0*49 3-47±0*39 4-78±0-81
(hours)

Steady state plasma concentration 306-8±14*9 329*5±19*9 440.3±47-1 507-2±65 1
(ng/ml)

Area under plasma concentration curve 2492-3±296-0 2636.6±284-0 3524*0±376*0 4060*4±521.5
(ng/ml x hours)

Unchanged Indomethacin in urine 1486*2±169.6 907-8±325 3571*7±667*6 3753*6±913*8
(jig/day)

of malonaldehyde production by platelets. However,
for the latter response the responders showed a
positive correlation (r=0-475, P<0 01) while the
non-responders showed a negative correlation
(r=0 504, P<0 01). This finding may indicate a
biochemical difference between responders and
non-responders.

Novel method of assessment of clinical therapeutic
benefit of non-steroidal anti-inflammatory analgesics
in rheumatoid arthritis. H. Capell, J. A. N. Rennie,
P. J. Rooney, W. C. Dick, and W. W. Buchanan.
The Centre for Rheumatic Diseases, The University
Department of Medicine, The Royal Infirmary, Glas-
gow, and The Glasgow Western District Teaching
Hospital Complex.

A recent study carried out at the Centre for Rheu-
matic Diseases (Rooney et al., 1978), has demon-
strated that long-term compliance can offer a
measure of efficacy of non-steroidal anti-inflam-

matory drugs (NSAIDs) in rheumatoid arthritis. In
this study a cohort of 100 patients with classical or
definite rheumatoid arthritis were prescribed a drug
and permitted to adjust their dosage within certain
limits and the drop out rate from lack of effect or
intolerable side effects was used as the sole measure
of drug efficacy.
A series of studies on similar cohorts of patients

have since been carried out using several different
drugs and differing prescribing methods. The drugs
included indomethacin, flurbiprofen, ketoprofen,
enteric-coated aspirin, naproxen, and placebo.
These studies have confirmed the absence of any

long-term placebo response; indomethacin emerges
as the most effective drug used regardless of the
mode of prescription but it is clear from the results
with indomethacin, flurbiprofen and ketoprofen
that the level of compliance with any drug tones
with the mode of prescription. Despite this, this
method offers a useful estimate of the comparative
efficacy of non-steroidal anti-inflammatory drugs.
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