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Heberden Society

Annual General Meeting and Oration

At a meeting held at the Queen Elizabeth Hall, South
Bank, London, on 19-20 November 1981 the follow-
ing papers were read. The Heberden Oration was

delivered by Professor Roy M. Acheson.

Antibody to bacterial cell wall peptidoglycan in
rheumatic disease. P. M. Johnson,' K. K. Phua,' H. R.
Perkins,2 R. C. Bucknall.3 Departments of
'Immunology, 2Microbiology, and 3Medicine, Uni-
versity of Liverpool, Liverpool.

The cell wall of virtually all bacteria contains pep-
tidoglycan (PG), and PG has been implicated in the
pathogenesis of animal models of aspects of RA. PG
is composed of a repeating disaccharide (Mur-
NAcGlcNAc) with short peptide chains. These side
chains vary slightly between different bacterial
species in primary sequence and interpeptide
bridges, although extensive immunological cross-

reactions occur. As infection has often been discussed
as a possible cause of many rheumatic disorders,
the measurement of humoral immunity to PG is of
interest. An ELISA assay has been developed for
anti-PG antibody using microtitre plates coated with
purified group A streptococcal PG containing the
L-Ala-y-D-Glu-L-Lys-D-Ala-D-Ala pentapeptide.
Results are expressed in arbitrary units of antibody
activity (Table 1): the between-batch assay coef-
ficient of variation was 8 3 %. A wide range of anti-
body levels was encountered for all clinical groups.
Nevertheless significantly greater levels and occur-
rence of anti-PG antibody was noted in seropositive

RA, seronegative RA, and JCA, but not SLE, com-
pared with healthy adults.
The anti-PG profile for RA and JCA patients was

comparable with a group of unselected PUO
patients. Levels of anti-PG antibody in synovial fluids
were always lower than corresponding serum levels.
In all cases anti-PG antibodies were of the IgG class.
There was no correlation (p>005) between anti-PG
level and RF or ASO titre, and, since raised levels
were not noted in myeloma (Table 1), also between
anti-PG and serum IgG concentration. These results
are compatible with an increased immunisation by
bacterial infectious agents in rheumatic diseases.

Immunohistological analysis of the lymphocytic infil-
trates of rheumatoid synovial membrane using mono-
clonal antibodies. 0. Duke, G. S. Panayi, G. Janossy,
L. W. Poulter. Department of Medicine, Guy's Hos-
pital, London SE1; Department of Immunology,
Royal Free Hospital, London NW3.

Abnormal immunoregulatory mechanisms may play
an important part in the pathogenesis of rheumatoid
arthritis (RA), and the recent demonstration ofT cell
subsets which subserve different immunoregulatory
roles has highlighted this concept. The development
of monoclonal antibodies (McAbs) to these T cell
subsets has allowed their identification and enumera-
tion in the blood and tissues of both normal and
diseased individuals. We have used McAbs to T cells
of inducer type (OKT4+) and suppressor/cytotoxic
type (OKT8+) to identify these different cell types in

Table 1 Antibody to bacterial cell wall peptidoglycan (PG)

Group Number Anti-PG (units) % above normal Significance*
limits (0-80 units)

Mean SD

Healthy adults 24 33 27 4-2
Myeloma 29 18 25 0 p>0.02
Pyrexia of unknown

origin (PUO) 12 131 79 67 p<0 001
Seropositive RA 39 81 64 46 p<0 002
Seronegative RA 8 90 78 50 p<0 005
Juvenile chronic

arthritis (JCA) 10 136 108 70 p<0 001
SLE 7 56 28 14 p>0-05

*All compared with healthy adults.
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the lymphocytic infiltrates of rheumatoid synovial
membrane (SM) by an indirect immunofluorescent
technique on frozen tissue sections. The use of these
McAbs in combination with conventional antisera to
HLA-DR (Ia-like) antigen, immunoglobulin (Ig) M,
IgG, IgD, and factor VIII related protein has also
allowed the analysis of the microenvironment in
which these T cell subsets exist, and in particular their
relationship to large, HLA-DR antigen-positive,
antigen-presenting macrophages.

Six synovial membranes (SMs) from patients with
RA were examined and these revealed that the pre-
dominant lymphocyte present was the T cell.
Analysis of the T cell subsets showed an excess of
OKT4+ cells over OKT8+ cells, the ratio varying
from 7:1 to 15:1. The OKT4+ inducer cells were

seen in close proximity to B cells, plasma cells, and
large, strongly HLA-DR-positive, nonlymphoid cells
having the morphology of the interdigitating
reticulum cell of the T cell areas of lymph nodes
(LN). The overall appearance of the SMs was similar
in composition to the T cell areas of LNs except that
there was a deficiency of OKT8+ cells.

Immunological mechanisms in systemic vasculitis. D.
G. I. Scott, T. B. Wallington, P. A. Bacon. Royal
National Hospital for Rheumatic Diseases, Bath, and
Southmead Hospital, Bristol.

The systemic vasculitides are a group of ill defined
disorders with overlapping clinical and histological
features. Immunological mechanisms are implicated
in the aetiology, but the relationship of immuno-
logical abnormalities to different clinical syndromes
of vasculitis has not been established.
We have studied 44 patients with vasculitis pro-

spectively during an 18-week period-a polyarteritis
nodosa group (PAN; 12), rheumatoid vasculitis (RV;
9), vasculitis complicating other systemic diseases
(SV; 10), and cutaneous vasculitis (CV; 13). Inves-
tigations included IgM and IgG rheumatoid factors
(RFs), 4 assays for immune complexes (ICs) C3, C4,
and the breakdown product C3d (2-dimensional
immunoelectrophoresis), and tissue typing. Sup-
pressor cells were examined by a functional assay
(delayed con-A stimulation) and surface markers
(OKT) in a few patients.
The results support earlier studies implicating

complement-activating IC-containing IgM RF and
IgG, RF in the aetiology of RV. By contrast hypo-
complementaemia and raised C3d were rare in PAN,
although IC (in low titre) were common in PAN, SV,
and CV. Delayed con-A stimulation was impaired,
but OKT 4 and 8 positive cell populations were nor-

mal in both RV and PAN. HLA DR4 was common in
RV (87 %) but rare in PAN (11 %), where HLA DR7
(57%) was most frequent.
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These results show that RV and PAN are serologi-
cally and immunogenetically distinct despite
similarities in clinical and histological features. They
support the involvement of circulating IC in the
aetiology of RV but suggest that additional or alter-
native mechanisms may be necessary to explain the
severe destructive arteritis of PAN.

Increased responsiveness of rheumatoid B lympho-
cytes to EB virus infection in vitro. H. E. Stierle, K. A.
Brown, J. D. Perry, E. J. Holborow. Bone and Joint
Research Unit, The London Hospital Medical
College, El.

Excessive autoantibody production is an immuno-
logical characteristic of RA. EB virus is a polyclonal
B cell activator and is present in most lymphoblastoid
B cell lines. We investigated if there is a difference in
the rate of establishment of EB virus-induced
lymphoblastoid B cell lines in blood lymphocytes
from RA patients compared with normal subjects.
Blood lymphocytes were prepared from 24 RA
patients and 15 healthy subjects, and establishment
of a cell line was defined by the persistence of colony
formation during a 6-week period of culture.
We found (Table 2) that EB virus induced perma-

nent cell lines were more successfully established
from the blood lymphocytes of RA patients, and in a
shorter period, than from normal subjects. Immortal-
ized cell lines were established from all EB virus
infected B cell enriched preparations from
rheumatoid patients. A similar result was obtained
following EB virus infection of T cell enriched popu-
lations containing as few as 3 % B cells.

Occasionally the in-vitro spontaneous activation of
EB virus genome containing B cells results in estab-
lishment of a permanent cell line. In our study all B
enriched lymphocytes from normal blood failed to
transform spontaneously, whereas 22 % of
rheumatoid B cell enriched preparations spontane-
ously transformed into established cell lines.
The above results suggest that the B cells of

rheumatoid patients show increased responsiveness
to EB virus infection in vitro.

Table 2 Percentage ofsubjects whose cells formed
permanent lymphoblastoid cell lines

No. of Unseparated B cell T cell
subjects lymphocytes enriched enriched

Normals (EBV
infected) 15 46 (16) 40 (11) 33 (27)

RA (EBV infected) 24 71 (12) 100 (9) 75 (19)
Normals (uninfected) 15 7 0 0
RA (uninfected) 24 8 22 0

Figures in brackets denote number of days taken for establishment of
permanent cell line.
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Defective acute phase responses in scleroderma. M. F.
R. Martin, P. A. Dieppe, J. Whicher, A. M. Bell.
Bristol Royal Infirmary, Bristol BS2 8HW.

The acute-phase response modifies inflammation
and healing, and may be defective in some connective
tissue disease. PGE, infusions induce a large acute-
phase response in rabbits, and have recently been
used to treat vascular disease in man. The systemic
response to PGE, has therefore been compared in
patients with and without connective tissue diseases.

Fifty-six patients have received intravenous in-
fusions of 8-15 ng/kg/min PGEI for 72 hours; they
include 14 with severe peripheral vascular disease
(PVD), 14 with systemic sclerosis (SS), and 4 with
SLE in whom acute-phase proteins were measured
before, during, and after infusion. Febrile responses
and a mild leucocytosis were common in all diagnos-
tic groups on the second or third day of infusion.
Patients with PVD showed a large increase in serum
levels of C-reactive protein (CRP), serum amyloid A
proteins (SAA) and a,-chymotrypsin and hapto-
globin. Small increases occurred in SLE. Patients
with SS showed little or no acute-phase protein
response, even when a febrile reaction occurred. The
differences in reaction between PVD and SS patients
were statistically significant for all acute-phase pro-
teins measured (Table 3).

Patients with SS have therefore been shown to be
defective in producing acute-phase proteins. This
finding may indicate a unique biochemical defect in
the disease. Inability to manufacture proteins such as
haptoglobin (known to regulate collagen production)
could influence the inflammation and fibrosis seen in
this disease and be of pathogenic significance.

Table 3 Protein levels at end of infusion period
(p =probability of the means being significantly different)

Protein Scleroderma Other diseases p
n=14 n=12

Mean SEM Mean SEM
conc. gil conc. gil

SAA 0 50 0 35 2-10 0-55 0-05
CRP 0-016 0 007 0-081 0-012 0-001
a, anti-
chymo-
trypsin 0-75 0-099 1-06 0-148 0 01

Immunological and biochemical investigation into col-
lagen changes in scleroderma. C. M. Black, V. C.
Duance,* N. D. Light,* A. J. Bailey.* Hammersmith
Hospital, and *ARC, Langford, Bristol.

Excessive amounts of collagen are deposited in the
skin and internal organs of patients with scleroderma.
In the skin types I and III collagens are equally

increased, but the type and amount of collagen de-
posited in internal organs is unknown. This increased
collagen production may be reflected in increased
titres of circulating collagen antibodies. This study
was undertaken to correlate the type and amount of
extra collagen deposited in the kidney and cardiac
and skeletal muscle with the presence of collagen
antibodies in patients with scleroderma.
The distribution of collagen types I, III, IV, and V

was determined by immunofluorescence staining.
The ratio of types I/III was estimated by quantitating
specific cyanogen bromide peptides on SDS poly-
acrylamide gels. Circulating antibodies to collagen
types I-V were determined using an ELISA techni-
que.

Increased deposition of the fibrous (types I and III)
and a thickening of the basement membrane (type
IV) collagen was observed in both muscle and kidney
by immunofluorescence. The most dramatic change
was the increased type III collagen in the perimysium
of the muscle and in the interstitium and around the
Bowman's capsule in the kidney. Quantitative
analysis of the kidney collagen was consistent with
the immunofluorescence data and showed an
increased ratio of type III/I. Assays for anticollagen
antibodies revealed significantly increased titres
against types III and IV collagen, correlating well
with the observed increases in these particular
collagens.

In conclusion, pronounced changes have been
observed in both the fibrous and basement mem-
brane collagen of kidney and muscle. These changes
could affect organ function and be significant in the
development of the fibrotic and vascular lesions
characteristic of scleroderma.

Plasma exchange and pulse methylprednisolone (NP)
effects on splenic function. M. J. Walport, A. M.
Peters, K. B. Elkon, H. R. Reavy, P. P. Ferjencik, J.
P. Lavender, G. R. V. Hughes. Rheumatology and
Radiology Units, Hammersmith Hospital, Du Cane
Road, London W12.

It has been suggested that deposition of immune
complexes in organs is increased following saturation
of the reticuloendothelial system (RES) by circulat-
ing immune complexes. The rate of clearance of
immunoglobulin-coated (IgG-RBC) or heat-
damaged erythrocytes has been utilised as an index of
RES function and shown to be impaired in many
connective tissue diseases. Following plasma
exchange clearance rates increase and have been
thought to reflect desaturation of the RES.

Following treatment of patients with connective
tissue disease with either plasma exchange or MP we
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estimated changes in splenic blood flow by measuring
the rate of equilibration of In-111 labelled platelets
between the spleen and circulating blood, and
changes in immune clearance using erythrocytes
coated with an IgG anti-Rh (D) antibody.

In 6 patients splenic blood flow increased by 89%
(+ SD 121 %) following plasma exhange. In 4 of these
the T- of IgG-RBC clearance was measured and
decreased by 24% (+SD 34%).

Following MP in 7 patients splenic blood flow
decreased by 33 % (+ SD 24 %). The T- of IgG-RBC
clearance was measured in 6 of these, and increased
by 47% (-+SD 18 %).
The opposing changes in splenic blood flow and

IgG-RBC clearance seen following plasma exchange
and MP challenge the view that changes in IgG-RBC
clearance simply reflect alterations in immune recep-
tor function. These alterations may be partly
accounted for by changes in splenic perfusion.

Further aspects of the role of fibronectin in
rheumatoid arthritis (RA). D. L. Scott, T. J. Almond,
K. W. Walton. Department of Investigative Pathol-
ogy, Birmingham University.

In previous studies we showed fibronectin is demon-
strable in synovial cells and is related to fibrin deposi-
tion and fibrosis in joints. In RA it is present in higher
concentration in synovial fluid than plasma and is a

prominent component of rice bodies. Further studies
have now established fibronectin is of local impor-
tance in the RA pannus as a component of 'reticulin'
in inflammed joints and in the formation of cryo-
precipitates in plasma and synovial fluid in RA.

Immunohistological examination of the RA
pannus from 7 knee joints showed abundant extracel-
lular fibronectin in cellular proliferative areas, inter-
mediate reactivity at the cartilage-pannus junction,
but absence of fibronectin in the cartilage itself. In 14
biopsies of RA synovia from cases of varying
duration there was close correspondence between
histological (silver impregnable) 'reticulin' and the
distribution of fibronectin, collagen type III, and a

water-soluble noncollagenous glycoprotein. This
shows the complexity of 'reticulin' and the close rela-
tionship of fibronectin to collagen in the synovium. In
11 of 16 plasma and 12 of 14 synovial fluid cryo-
precipitates fibronectin was a prominent component.
It was also related to serum turbidity at 4°C in a series
of 37 patients with RA, and to cold-induced turbidity
in plasma, serum, and synovial fluid with certain sul-
phated polysaccharides (heparin, dextran sulphate).
Taken together these observations suggest a major

role for fibronectin in certain humoral and tissue
changes which occur in RA. Fibronectin and possibly
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other noncollagenous glycoproteins mediate the
complex effects of RA on the connective tissues.

HLA associations in IgM rheumatoid factor positive
chronic arthritis in childhood. L. E. Clemens, E.
Albert, B. M. Ansell. Juvenile Rheumatism Unit,
Taplow, Clinical Research Centre, Northwick Park
Hospital, Harrow and National Reference Tissue
Typing Laboratory, Munich.

Patients with chronic childhood arthritis, who persis-
tently carry IgM rheumatoid factor most closely
resemble adult seropositive rheumatoid arthritis.
Stastny and Fink in their classic monograph showed
no HLA associations in this subgroup, with only one
of their 8 patients carrying HLA DR4.'
We have performed HLA A, B, C, and DR typing

on 50 patients in this subgroup whose arthritis com-
menced before the age of 16. To determine possible
homozygosity and haplotypes the parents and
siblings of 15 patients were also typed.
60% of these patients carried HLA DR4 com-

pared with an expected frequency of 27 %. The HLA
DR2 antigen showed a decreased frequency and
altered linkage disequilibrium. Family studies did not
identify a disease-associated haplotype. Assessment
of disease severity, response to long-acting drugs, and
rheumatoid factor levels shows no obvious associa-
tions with HLA type, although the disease in 2
patients homozygous for DR4 has run a particularly
aggressive course, with one requiring bilateral hip
arthroplasty and surgery for lone aortic incom-
petence within 5 years of onset. Side effects to gold
and penicillamine were uncommon and were not
associated with a particular antigen.
These results show immunogenetic similarities

between IgM rheumatoid factor positive arthritis
irrespective of age of onset.

Reference
' Stastny P, Fink C W. J Clin Invest 1979; 63: 124.

A comparison of the HLA antigens in SLE and
systemic sclerosis. C. M. Black, J. R. Batchelor, K. I.
Welsh, G. R. V. Hughes. Royal Postgraduate Medi-
cal School, Hammersmith Hospital, London W12.

HLA A, B, C, and DR region antigens were deter-
mined in 50 patients who fulfilled the ARA criteria
for SLE and 54 patients who fulfilled the preliminary
ARA criteria for systemic sclerosis (SS).
The frequency of HLA DR3 is increased in both

disorders and is attributable to an increase of the
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antigens Al, B8, DR3, and B8, DR3 as opposed to
DR3 alone (Table 4). The frequency of the other
HLA region antigens are markedly different between
the 2 diseases, however. The most significant of these
are the relative incidences of DR2 (38% in SLE,
20% in controls, 12% in SS) and DR5 (8% in
SLE, 15% in controls, 30% in SS). It is possible that
DR2 and DR5 are acting as markers for particular
types of connective tissue diseases, whereas B8
and DR3 is a marker for autoimmune diseases in
general.

Table 4

Antigen Controls % SLE % SS %

Al 26-1 43-4 37-0
B8 22-3 43-4 31-5
DR3 28-4 43-8 34-7
1-8-3 12-0 35-4 20-4

Isolation ofa monoclonal antibody to nuclear ribonuc-
lear protein (n-RNP) R. R. C. Buchanan, A. Morgan,
N. A. Staines, P. J. W. Venables, R. N. Maini. Ken-
nedy Institute of Rheumatology, London W6.

Autoantibodies to n-RNP are seen in patients with
SLE and some overlap syndromes. One approach
towards deciding whether these antibodies are

pathogenic is to isolate monoclonal antibodies
(MCA) with anti-n-RNP specificity for both in-vivo
and in-vitro study. The MRL/I strain of mice have
previously been reported to produce antibodies to
both Sm and n-RNP. A fusion between spleen cells
from such a mouse and the fusable myeloma NS-1
was performed to produce hybridomas secreting
MCAs. Supernatants containing the desired anti-
bodies were screened for by ELISA and indirect
immunofluorescent techniques.

After repeated cloning a hybridoma line secreting
an IgGa, MCA with specificity for n-RNP has been
isolated This MCA (KIN-120) precipitates only in
the presence of an antimouse immunoglobulin anti-
serum and under these conditions gives a line of
identity with a reference human anti-n-RNP serum
using Wil2 cell extract as antigen. On indirect
immunofluorescence it gives a fine speckled pattern.
An immunoadsorbent column prepared with

KIN-120 was isolated from rabbit thymus extract
material which precipitated with both anti-n-RNP
and anti-Sm sera, giving further evidence of a close
relationship between these antigens.

This represents the first report of an anti-n-RNP
MCA, and its potential for isolating large amounts of
n-RNP fot use in laboratory studies is currently being
investigated.

Purifi'cation of three soluble cellular antigens by affin-
ity chromatography. Development of an ELISA assay
for anti-SS-B. P. J. W. Venables, Y. Tung, R. R. C.
Buchanan, R. N. Maini. Kennedy Institute of
Rheumatology, London W6.

A major problem in analysing the clinical and
pathological significance of antibodies to the soluble
cellular antigens is related to the crudeness and
insensitivity of the assays for their detection. We have
successfully isolated SS-A (Ro), SS-B (la), and Sm
by affinity chromatography.
Ammonium sulphate precipitates from rabbit

thymus and human spleen extracts were passed down
CN-bromide-activated Sepharose columns coupled
to IgG from sera with high-titre antibodies of known
specificity. After washing, the antigens were eluted
using 3 M guanidine and checked for purity and
antigenicity by polyacrylamide gel electrophoresis
and immunodiffusion.
An enzyme-linked immunoabsorbent assay

(ELISA) has been developed for anti-SS-B. Results
were expressed in units/ml by reference to the stan-
dard curve of a positive control serum. High levels of
binding (between 100 and 2000 units/ml) were found
in the sera of patients with primary sicca syndrome.
Sera from 45 normals, 40 patients with rheumatoid
arthritis, and 38 with other connective tissue diseases
gave binding values below 12 units/ml. Serial studies
have demonstrated that, contrary to previous
reports, marked fluctuations in anti-SS-B binding
occur during disease flares and in response to cor-
ticosteroid therapy.
Our study has demonstrated (1) that affinity

chromatography using naturally occurring auto-
antibodies is a useful technique for purifying soluble
cellular antigens; (2) that the ELISA is a sensitive
assay for measuring specific antibody to SS-B.

Relationship of antibodies to soluble cellular antigens
and renal disease in SLE. Y. Tung, P. J. W. Venables,
D. F. Woodrow, J. V. Moss, R. N. Maini. Kennedy
Institute of Rheumatology, London W6.

Antibodies to the soluble cellular antigens RNP, Sm,
SS-A, SS-B are common in SLE but with the excep-
tion of anti-Sm are thought to be of limited diagnostic
importance. Recent work has suggested that anti-
bodies to RNP and Sm are markers of a 'subset' with
mild renal disease, though little information is avail-
able concerning the relationship between antibodies
to SS-A/SS-B and lupus nephritis.

Extracts of Raji cells and thymus were used as
sources of antigens and the titre established using
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serial dilutions of test sera on immunodiffusion. Of
48 patients with SLE anti-RNP was detected in 27 %,
anti-Sm in 19 %, anti-SS-A in 42 %, and anti-SS-B in
10%. There was no relationship between the titre of
any of these antibody systems and tests of renal func-
tion (creatinine clearance and proteinuria).

Thirty-three of these patients had renal biopsies
which were classified according to the WHO criteria
of Appel et aL. A striking association was seen

between the serological findings and membranous
glomerulonephritis. All 8 patients with this lesion
had antibodies to RNP, Sm and/or SS-A, 6 to a high
titre (>64). By contrast antibodies to RNP and Sm
were present in only 3 out of 17 patients with pro-
liferative glomerulonephritis, and in these the titre
was low (-4). Longitudinal studies in 4 patients who
had serial renal biopsies demonstrated that this rela-
tionship is maintained over periods of at least 5 years
and that the presence of antibodies to RNP, Sm, and
SS-A may antedate the development of a membran-
ous lesion.

Reference
Appel G B, Silva F G, Pirani C L, Meltzer J I, Estes C. Medicine
1978; 57: 371-7.

Protein-A radioimmunoassay for detection of cir-
culating immune complexes and identification of anti-
gens. G. Rappaport, K. B. Elkon, M.-T. Fortin, P. P.
Ferjencik, G. R. V. Hughes. Rheumatology Unit,
Hammersmith Hospital, London W12.

The value of conventional tests (e.g. Clq binding,
inhibition assays) for circulating immune complexes
(CIC) is limited, because components within the
complex are not identified. We have modified the
staph-A binding assay' for quantitation of CIC with
minimal influence by total serum IgG levels and for
detection of antigen within the complex.
CIC are enriched by precipitation with

polyethylene glycol and applied to microtitre wells
precoated with protein-A. Monomeric human IgG is
displaced with an excess of rabbit IgG and the
amount of complexed IgG determined with 125I1
labelled rabbit F(ab') 2 antihuman IgG. With this
technique CIC were detected in the following dis-
orders: primary Sj6gren's syndrome (8/8, 100%),
rheumatoid arthritis (17/18, 96%), systemic lupus
erythematosus (10/20, 50 %), and systemic vasculitis
(3/19, 16%). There was no correlation
between CIC and serum IgG levels.
To identify antigen within CIC, model complexes

were formed with bovine serum albumin (BSA) and
affinity-purified rabbit IgG anti-BSA. Complexed
BSA could be detected in the protein-A assay at the
nanogram level.
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We conclude that the protein-A assay is a sensitive
and relatively simple technique which utilises mini-
mal amounts of serum (25 ,l) and reagents and can
be used for detection of antigen within CIC.

Reference
McDougal J S, Redecha P B, Inman R D, Christian C L. J Clin
Invest 1979; 63: 627.

Detection and characterisation ofIgA rheumatoid fac-
tors. K. B; Elkon, A. E. Gharavi, B. M. Patel, P. P.
Ferjencik, G. R. V. Hughes. Rheumatology Unit,
Hammersmith Hospital, London W12.

Little attention has been paid to the occurrence of
IgA rheumatoid factors in connective tissue dis-
orders. We determined the relative frequencies of
IgA, IgM, and IgG antiglobulins in 14 patients with
systemic lupus erythematosus (SLE), 26 patients
with rheumatoid arthritis (RA), 12 patients with
systemic vasculitis, and 12 patients with systemic
sicca syndrome (SSS). Pepsin-digested IgG anti-
bodies to y, ,u, or a chains were used to detect the
class of antiglobulin reacting with rabbit IgG
adsorbed to the solid phase. IgG antiglobulins were
tested with DEAE-purified IgG rather than whole
serum.
IgA antiglobulins were detected in 7/12 (58%) of

patients with SSS and in 8/26 (30%) of patients with
RA. IgM antiglobulins were found in most (92%)
patients with RA or SSS but in only 40-50% of
patients with SLE or vasculitis. IgG antiglobulins
were almost exclusively detected in patients with IgM
and/or IgA antiglobulins.
IgA antiglobulins were isolated from 3 patients

with SSS. In 2 patients both monomeric and dimeric
IgA were present, whereas one patient had exclu-
sively dimeric (11 S) IgA antiglobulin. The antibody
could be shown to form complexes on sucrose density
ultracentrifugation and was detected in the circulat-
ing immune complexes of 4-patients with SSS by Clq
and conglutinin radioimmunoassays.
We conclude that IgA antiglobulins occur with

significant frequency in SSS. The antibody may con-
sist in whole or part of dimeric IgA and forms cir-
culating antigen-antibody complexes.

Precipitating antibodies to nuclear antigens in
systemic vasculitis. D. G. I. Scott, R. P. Skinner, P. A.
Bacon, P. J. Maddison, Royal National Hospital for
Rheumatic Diseases, Bath.

Precipitating antibodies to components of saline tis-
sue extracts have been described in many connective
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tissue diseases but little has been published relating
these antibodies to vasculitis. We have examined sera
from 61 patients with a variety of systemic and
cutaneous vasculitides for precipitins (pptns) by
immunodiffusion against rabbit or calf thymus
extracts (RTE or CTE). In addition serial studies
measuring antibody titre (against RTE) were under-
taken in patients with rheumatoid disease, including
those with and without vasculitis.

Pptns were absent in normal controls. Pptns
against CTE were rare in all vasculitic diseases
(<10%). Pptns against RTE (Table 5) were found in
all 22 patients (100%) with active RV. However,
pptns against RTE were not detected in PAN and
were infrequent in SV and CV. Only 3 pptns formed
lines of identity with known prototype sera (all anti-
Ro (SSA), 2 SV, one CV). Pptns against RTE were
also seen in some patients with RA and inactive RV
but at lower titre than in active RV. Serial studies
demonstrated a fall in titre with clinical resolution of
RV.

Table 5 Precipitin reactions to rabbit thymus extracts
(RTE) (%)

RTE
PAN (n= 14) 0
RV (n=22) 100
sv (n=12) 42
cv (n= 13) 31

Dilution

Neat >1/4

Active RV (n=14) 100 29 71
Inactive RV (n=8) 63 25 37
RA (n=27) 52 48 4
Normal (n=30) 0 0 0

PAN=Polyarteritis nodosa. RV=Rheumatoid vasculitis. SV=Vasculitis
complicating other systemic diseases. CV=Cutaneous vasculitis.
RA='uncomplicated' rheumatoid arthritis.

Our results suggest that precipitating antibodies
are rare in PAN. The absence of pptns is useful for
distinguishing PAN from vasculitis associated with
connective tissue diseases such as SLE. We have
confirmed the presence of a different pptn system in
RV' and in addition have shown that a change in
antibody titre accompanies clinical improvement.

Reference
VenablesPJ N, Erhardt C C, Maini R N. Clin Exp Immunol 1980;
39:146.

HLA antigens and scieroderma. C. M. Black, P. J.
Maddison, M. I. V. Jayson, J. R. Batchelor, K. I.
Welsh, R.M. Bernstein, L. J. Catoggio, C. D. Hol-
land, G. R. V. Hughes. UK Systemic Sclerosis Study
Group.

The HLA antigens were determined in 54

Caucasoid patients with scleroderma (ARA criteria).
All were assessed for extent of skin and organ
involvement, and anticentromere, scleroderma 70,
and collagen antibodies were measured.
The antigens DR1, DR3, and DR5 were raised in

the patient group and DR2 significantly lowered. The
increase in DR3 was attributable to an increase in the
Al, B8, DR3 haplotype. Patients with acrosclerosis
showed a significant increase in the DR1 and DR5
antigens and a significant decrease in the DR2 anti-
gen when compared with patients with diffuse skin
disease. No association was found between the HLA
antigens and specific organ involvement. Anticen-
tromere antibodies were present in 13 of the 54
patients. Eleven of these 13 patients were eitherDR1
or DR5. No relationship was found between the
other autoantibodies measured and the HLA
antigens.

In conclusion this study shows an increase in the
haplotype Al, B8, DR3 and an association of DR5
with acrosclerosis. It is possible that the haplotype
Al, B8, DR3 which is increased in other autoim-
mune disorders is a general marker for autoimmune
disease, and that the individual DR antigens may
define particular subsets of the disorder.

A new method for measuring the functional status of
inflammatory cells in rheumatoid arthritis (RA). K.
A. Brown, D. H. Goddard, J. Fordham, H. L. F.
Currey and E. J. Holborow. Bone and Joint Research
Unit, The London Hospital Medical College, El.

Decreasing the electrical surface charge of mono-
cytes and macrophages with neuraminadase greatly
enhances their functional activity.' 2 We have used
the technique of cell electrophoresis to measure the
surface charge of polymorphonuclear (PMN) cells in
the blood of 40 normal subjects and 40 patients with
definite RA. Three distributions of PMNs were
present in both subject groups, with significantly
more PMNs of a lower surface charge in rheumatoid
blood (45%) than in normal blood (17%). When
normal blood PMNs were incubated with either
rheumatoid sera or IgG aggregates their surface
charge became identical with that of RA blood
PMNs. This decrease in surface charge was due to the
intemalisation of immune complexes and not to
membrane adherence. PMNs with a low surface
charge are more adherent and show enhanced
chemotactic motility than PMNs possessing a high
surface charge.
Because of the association between surface charge

and functional status we suggest that in RA it is blood
PMNs of a low surface charge that actively migrate
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into the synovial cavity and perpetuate chronic
inflammation.

Refernces
Weiss L, et al. Lab Invest 1966; 15: 130.

2 Nagiva H, et al. Acta Pathol Jpn 1973; 23: 279.

Evaluation of complement-fixing IgG, IgA, and IgM
containing immune complexes. P. P. Ferjencik, K. B.
Elkon, B. M. Patel, A. E. Gharavi, G. R. V. Hughes.
Rheumatology Unit, Hammersmith Hospital, Lon-
don W12.

Circulating immune complexes (CIC) are detected
frequently by the fluid-phase Clq binding (FPClqb)
assay in rheumatoid (RA) and lupus (SLE) sera but
not in systemic vasculitis or seronegative arthritis
(SNA). We determined whether these differences
were due to (a) the inability of certain CIC to precipi-
tate in 2 5 % polyethylene glycol, (b) the presence of
IgA or IgM within the complexes, or (c) complement
activation exclusively through the alternative path-
way. "2II-labelled F(ab') 2 anti-IgG, IgA, or IgM
were used to detect the corresponding immunoglobu-
lin class in solid-phase radioimmunoassays with Clq
(SP Clq) or conglutinin (SP kg) as ligands. Of 94
patients tested 30 had SLE, 24 had RA, 25 had
systemic vasculitis, and 15 had SNA.
The FPClqb assay was most frequently positive

(75% of patients) in RA, whereas in SLE IgG-
containing Clq complexes (Clq SP) were most fre-
quently found (83% of cases). Less than 20% of
patients with SNA had CIC detected by any one test.
64% of patients with systemic vasculitis had IgM-
containing (Clq SP) complexes, and in 37% of these
patients they were the only CIC demonstrated. IgA-
containing complexes were detected by the SP-kg
assay in one patient with SLE, 3 patients with RA,
and one patient with polyarteritis nodosa.
We conclude that, while the FPClqb assay remains

a useful screening test for CIC, additional Clq or

C3bi-fixing complexes are detected by class-specific
radioimmunoassays. IgM-containing complexes may
be of particular relevance in vasculitis.

Effect of prednisolone on phagocytosis by human
polymorphonuclear leucocytes (PMNs). C. J. P.
Jones, K. J. Morris, M. I. V. Jayson. Rheumatic
Diseases Centre, University of Manchester, Hope
Hospital, Salford M6 8HD.

Although release of enzymes by phagocytosing
PMNs may be of fundamental importance in the pro-
duction of tissue damage in rheumatoid arthritis,
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there is little agreement in the literature on the effect
of glucocorticoids on particle uptake.

In this study we have examined the effect of pre-
dnisolone on phagocytosis using an in-vitro system.
PMNs (107 cells) from healthy male donors were
incubated in 2 ml DMEM with 1 ,ug/ml to 5 x 10`
Ag/ml prednisolone for 4 hours before exposure to
100 ,ul latex (0-81 u diam) for 10 minutes, after
which they were fixed and processed for electron
microscopy and analysed. Chemiluminescence of 106
cells in HBSS after 3 hours' incubation in steriod
containing DMEM was also performed in some
experiments.
A highly significant reduction in phagocytosis

(p=O0OO5) was observed at doses of 1 ,ug/ml to
5 x 10-3 ,ug/ml prednisolone using morphological
analysis, and a clear dose-related inhibition was also
seen with chemiluminescence. These concentrations
cover the range of total prednisolone plasma levels
found in patients receiving long-term prednisone
therapy.'
These results suggest that inhibition of

phagocytosis may be one of the mechanisms by which
glucocorticoids exert their anti-inflammatory effects.

Reference
' Wagner J G, et al. J Lab Clin Med 1981; 97: 487.

Impaired polymorphonuclear leucocyte chemotaxis in
rheumatoid arthritis. D. H. Goddard, A. P. Kirk, J.
R. Kirwan, G. D. Johnson, E. J. Holborow. Bone and
Joint Research Unit, The London Hospital Medical
College, El.

Impaired leucocyte (PMN) chemotaxis may contri-
bute to increased susceptibility to infection, which is
an important cause of morbidity and mortality in
rheumatoid arthritis (RA). We have employed a
double fluorochrome immunofluorescent (IF) stain-
ing procedure to identify internalised immunoglobu-
lin (Ig) in RA blood PMNs and have related the
findings to chemotactic activity as measured by a
modification of the Boyden technique. PMNs from
22 patients with RA were compared with cells from
16 matched healthy controls. The ability of immune
complexes in rheumatoid serum to depress
chemotaxis of normal PMNs was also determined.
The chemotactic index (CI) of RA PMNs was

found to be 70% of the control value (p<0-001). This
was further reduced to 30% by incubation in auto-
logous serum for 30 minutes, which also reduced the
CI of normal PMNs to 40%(Yo.

Ig conclusions were identified in approximately
one-third of the PMNs from 14 patients with RA and
not in control PMNs. Surprisingly only 12% of the
inclusions contained IgM, and the highest incidence
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was in cases with extra-articular manifestations.
Preincubation of both RA and normal PMNs in RA
serum (but not in normal serum) resulted in an
increase in the incidence of cells showing Ig
inclusions.
We conclude that in RA impairment of PMN

chemotaxis is related to in-vivo phagocytosis of
immune complexes and may contribute to increased
susceptibility to infection.

Serum SH as an indicator of phagocytic activity in
rheumatoid arthritis. N. D. Hall, D. R. Blake. ARC
Research Group, Royal National Hospital for
Rheumatic Diseases, Bath, and University of Bath.

Phagocytic cells secrete large quantities of active
oxygen species (superoxide anion 0,-, hydrogen
peroxide H,02, hydroxyl radical OH-, singlet
oxygen '02) when triggered by a number of stimuli,
including immune complexes.' These reactions form
part of the active inflammatory process in patients
with rheumatoid arthritis (RA). We have investi-
gated whether such phagocyte-derived molecules are
responsible for the oxidation of serum sulphydryl
(SH) groups in RA patients. Low serum SH levels are
associated with active disease2 and a poor prognosis
in patients with early RA.

In this study normal human neutrophils were incu-
bated with heat-aggregated IgG, and any concomit-
ant oxidation of added serum SH was measured using
Ellman's reagent (DTNB). Serum SH levels were
markedly depressed following incubation with acti-
vated neutrophils but were stable in the absence of
the phagocytic stimulus. Known inhibitors of
oxygen-free radical reactions were added to the cul-
tures in order to identify the particular species
involved. The results indicate that serum SH oxida-
tion is mediated by H20,, OH-, and possibly '02, but
not by °2--

In conclusion, serum SH groups are stable when
incubated alone and are readily oxidised by products
of activated neutrophils. This mechanism can explain
the association of low serum SH levels with active
inflammation and permits some interpretation of
serum SH measurements in RA patients.

References

Badwey J A, Karnovsky M L. Ann Rev Biochem 1980; 49: 695.
Haataja M. Scand J Rheumatol 1975; suppl 7.

Lipoproteins, gout, and vascular disease. D. G. Mac-
farlane, C. A. Midwinter, P. A. Hopes, B. Slade, P.
A. Dieppe. Bristol Royal Infirmary, Bristol BS2
8HW.

The association between gout, hyperuricaemia, and
vascular disease remains poorly understood. Hyper-
lipidaemia and abnormalities in platelet function may
accelerate atherosclerosis and thrombosis respec-
tively. A detailed investigation of the platelets and
lipoprotein profile of male gouty and control subjects
has therefore been performed both before and after 6
weeks' allopurinol treatment.

Seven of 12 gout subjects had hyperlipidaemia (5
type IV, 1 type I, 1 type III). Lipoproteins were
fractionated by ultracentrifugation, and VLDL
apoproteins C and E were analysed by isoelectric
focusing. Gouty subjects had a significant reduction
in apo C II (the cofactor regulating lipoprotein
lipase) when compared with normal and hyper-
lipidaemic nongouty males. Phenotypes of apo E (a
cofactor in cholesterol metabolism) were determined
to detect a genetic marker, but no one pattern pre-
dominated. Total HDL cholesterol was reduced due
to a fall in HDL2.

Allopurinol reduced serum uric acid but did not
affect lipoproteins. Platelet function tests (aggrega-
tion and adhesion) were normal both before and after
therapy. Thus the hyperuricaemia was not directly
responsible for the lipoprotein abnormality or any
detectable change in platelet activity.
The new finding of reduced apo C II, present only

in gouty subjects, may account for their hyper-
triglyceridaemia. This in turn is known to lower
HDL2, increasing the risk of myocardial infarction.

Joint cartilage degeneration caused by immobility is
worsened by salicylate (sal). K. Brandt, M. Pal-
moski. Indiana University, Indianapolis, Indiana,
USA.

Immobilisation of a dog's leg in a cast for 6 weeks
results in joint cartilage atrophy, which is reversible if
the cast is then removed. Since sal is often prescribed
for arthritics whose usage of their joints is curtailed,
we asked whether sal affects the atrophy caused by
immobility, or its reversal.
The right hind limbs of 12 dogs were casted for 6

weeks, after which 6 were sacrificed and the casts
were removed from the other 6, who then ambulated
in a pen for 3 weeks before sacrifice. Three dogs in
each group were fed sal daily (serum sal=-20
mg/100 ml) throughout the period of casting.

Cartilage from immobilised knees (IK) had a
higher water and lower uronic acid (UA) content
than that from the contralateral knee (CK). The
decrease in UA content of IK cartilage of dogs fed sal
was >2 x as great as that in IK cartilage of dogs not
fed sal (decrease= 51 %, 21 %, respectively). In the
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absence of sal feeding, distribution of 35S-PGs
between the medium and sequential 0 4M and 4 0M
GuHCl extracts of IK cartilage was similar to that
seen with CK samples. However, in dogs fed sal twice
as much of the total 35S-PGs was present in the
medium of IK cultures as in that of CK cultures
(26 %, 14 %, respectively) and 22 times as much of the
total tissue PGs were extracted with 0 4 M GuHCl.
PG synthesis in IK cartilage of dogs not fed sal was
58% of control; in dogs given sal it fell to 35% of
control. Sal feeding did not prevent reversal of all of
the above changes 3 weeks after cast removal.
Thus suppression of PG synthesis and decrease in

PG content in IK cartilage were greater with sal
feeding, and sal altered the macromolecular organ-
isation of IK cartilage, causing an increase in PG
extractability not seen with IK alone or sal feeding
alone.

Localised chondrocalcinosis in postmeniscectomy
knees. M. Doherty, I. Watt, P. A. Dieppe. Depart-
ments of Medicine and Radiology, Bristol Royal
Infirmary, Bristol BS2 8HW.

It has recently been suggested that cartilage damage
may predispose not only on OA but also to chondro-
calcinosis (CC). To test this hypothesis 100 unilateral
meniscectomy patients were examined at a mean
postoperative interval of 24-8 years and their oper-
ated and unoperated knees compared.

In accord with previous reports operated knees
had higher incidence of pain, stiffness, crepitus, effu-
sion, tenderness, and instability, and showed more

frequent, more severe x-ray changes of OA (p<0-01
for all differences). X-ray CC was present in 20% of
operated but only 4% of unoperated knees
(p<001); in 16 individuals CC was localised to the
operated knee. The incidence of CC increased with
age (<50, 17%; 50-65, 19%; >65, 32%). Only 3%
of 100 age and sex matched controls had knee CC,
suggesting no underlying predisposition to CC in the
study group. Operated knees with CC had a higher
incidence of stiffness (p<0J01), effusion (p<0.05),
and acute attacks (p<001) and showed more severe

x-ray changes than operated knees without CC.
This study supports the hypothesis that CPPD

crystals may be deposited as a localised event in
altered or damaged cartilage and may then cause
further inflammation and joint damage via an amp-
lification loop mechanism.

Total body calcium in rheumatoid arthritis: effects of
disease activity and corticosteroid therapy. D. M.
Reid, N. S. J. Kennedy, P. Tothill, M. A. Smith, G.
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Nuki. Rheumatic Diseases Unit and Departments of
Medical Physics and Medical Engineering, Univer-
sity of Edinburgh.

Rheumatoid arthritis (RA) is associated with
generalised as well as periarticular osteoporosis, and
corticosteroid therapy has been frequently impli-
cated as an important aggravating factor. Measure-
ment of total body calcium (TBCa) by in-vivo neut-
ron activation analysis (TBNAA) has ben used to
assess bone mass in RA, but initial studies produced
conflicting results."2 Using the MRC cyclotron we
have measured TBCa by TBNAA with a precision of
1-8% for a radiation dose of 13 mSv. Control data
normalised for body size in both sexes and years post
menopause in women have coefficients of variation
of 7-9% for men and 6-6% for women.

In cross-sectional studies in RA, TBCa has been
compared in 63 patients (34 F, 29 M) with definite or
classical RA receiving nonsteroidal anti-
inflammatory drugs (NSAID) alone, 18 patients (12
F, 6 M) receiving low-dose corticosteroid therapy,
and 40 normal controls (20 F, 20 M). Compared with
controls mean TBCa was reduced in male (5 %) and
female (6-8%, p<001) RA patients on NSAID.
There was also a reduction in mean TBCa in male
(10-7 %, p<0f01) and female (2041 %, p<0001) RA
patients receiving low-dose corticosteroids (.10 mg
prednisolone/day for 1-22 years) when compared
with controls and a significant reduction in females
(13-3%, p<0-01) when compared with NSAID-
treated patients.

Reduction in TBCa was not significantly corre-
lated with disease duration or individual indices of
disease activity (ESR, titre of RF, articular index,
EMS), but multiple regression analysis showed a
statistically significant relationship to duration and
activity of disease. Total bone mass is significantly
reduced in RA. It is related to long-term disease
activity and a further significant reduction occurs in
patients receiving low-dose corticosteroid therapy.

References

Zanci I, et al. AJR 1976; 126: 1305.
2 Kennedy A C, et al. Ann Rheum Dis 1979; 38: 137-40.

Systemic lupus erythematosus in the elderly. L. J.
Catoggio, P. J. Maddison. Royal National Hospital
for Rheumatic Diseases, Bath.

SLE is not frequently considered in patients over the
age of 50, although such patients constitute approxi-
mately 12% of the SLE population.1 Since there have
been few descriptions of the disease in this age group,
we report on the clinical and serological findings of
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10 patients who developed their disease after the age
of 55 and were diagnosed from ages 59 to 72. They
constitute 17% of 58 consecutive patients with SLE
followed up in our clinic. All were females and 7
fulfilled more than 4 ARA criteria, 2 fulfilled 3, and 1
fulfilled 2. Presenting features were predominantly
cutaneous, neuropsychiatric, and pulmonary (Table
6). When clinical findings were compared with the
younger group (Table 7), the elderly showed a higher
incidence of interstitial lung disease and a lower inci-
dence of arthritis, Raynaud's disease and alopecia.
Other differences did not reach significance, but the
older group showed less renal disease and serositis
and more leucopenia.

Table6 Elderlygroup: presentingmanifestations* (n=10)
No. patients %

Cutaneous 5 50
Neuropsychiatric 3 30
Interstitial lung disease 3 30
Arthritis 2 20
Leucopenia 1 10
Serositis 1 10

Some patients presented with more than one.

Table 7 Clinical features: elderly versus young (%)
n=10 n=48 p

Rash 80 73
Photosensitivity 60 54
Cytopenia 60 39
Interstitial lung disease 50 12 <0 05
Raynaud's disease 40 71 <0 05
Alopecia 30 60 <0 05
Arthritis 30 79 <0-01
Neuropsychiatric 30 25
Renal 20 37
Serositis 20 42
ANA 80 92
Anti-Ro 90 37 <0-01

Eight patients were positive for antinuclear anti-
bodies, and only 4 had antibodies to DNA. Nine
(90%) had antibodies to the cellular antigen Ro
(SSA) compared with 37% in the younger group.
Seven also had anti-La (SSB). Only 2 of these
patients had Sjogren's syndrome.
We conclude that the diagnosis of SLE should be

thought of more often in the elderly. Onset may be
sudden, with, for example, neurological mani-
festations, but usually presentation is insidious. Lung
involvement is more prominent. Conventional
laboratory aids to diagnosis such as antibodies to
DNA are frequently absent. Anti-Ro and anti-La are
very common and represent markers that may be
useful in identifying this subset of SLE.

Reference

Baker S B, Rovira J R, Campion E W, Mills J A.AmJ Med 1979;
66: 727.

Brucella melitensis arthritis: seventeen cases treated
with trimethoprim-sulphamethoxazole. E. Pascual,
E. Salas, J. Plazas. Rheumatology and Bacteriology
Sections, Social Security Hospital and University,
Alicante, Spain.

Brucella melitensis is a common cause of arthritis in
Spain. Seventeen such cases (15 M, 2 F, ages 11 to
63) have been seen by us in the last 3 years. Ten of
them had sacroilitis, 2 spondylodiscitis, 2 monoarth-
ritis of a knee, one of a hip, and one had spondylodis-
citis and arthritis of a shoulder and a tarsus. The
duration of disease, before diagnosis was shorter than
one month in 14 cases, 2 months in 2 cases, and 7
months in one case. The source of infection could be
traced in 12 cases, 7 of which were owners or
shepherds of goats or sheep, and 5 had ingested
unpasteurised derivates.

In all cases serological tests (brucella agglutinins
and brucella Coombs test to detect blocking anti-
bodies) and blood cultures were performed. Synovial
fluid was cultured in 3 cases (Table 8). In the 4 cases
with persistently negative serological tests, the diag-
nosis was established by blood cultures (2) and syno-
vial fluid culture (2). Brucella are slow growing
organisms, and 21 days may pass before growth is
appreciated. In all the serologically positive cases
both tests gave the same titre.
Table 8 Brucella arthritis: result ofdiagnostic tests

Serological Blood Synovial fluid Total
tests cultures culture

+ + ND 6
+ - ND 6

+ ND 2
+ - + 1

+ 2

ND=not done.

Only one case had high leucocyte count. The mean
sedimentation rate was 66 (25-120) in 1 h, and mod-
erate abnormalities of liver function tests were noted
in 8/15. Synovial fluid glucose was low in 3/3, lactic
acid in the septic range in 2/2. Leucocyte counts were
31, 36, and 90 x 109/l.

All patients were treated with trimethoprim-
sulphamethoxazole, 2 tablets t.i.d. for 3 months.
Fifteen patients recovered, but in 2 follow-up was
shorter than 6 months. One developed a rash. One
was lost to sight after initial improvement.

Pulmonary function in SLE with a longitudinal study
of the shrinking lungs syndrome. P. W. Ind, R. M.
Bernstein, K. B. Elkon, J. R. Sewell, G. J. Gibson, J.
M. B. Hughes, G. R. V. Hughes. Rheumatology and
Respiratory Medicine Units, Hammersmith Hospi-
tal, London W12.
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Abnormalities of pulmonary function are common in
SLE, but severe dyspnoea occurs mainly in the
shrinking lungs syndrome. Studies of lung function in
117 consecutive patients with SLE have revealed
reduced (<80% predicted) carbon monoxide trans-

fer factor (TLCO) in 72% of cases and reduced vital
capacity (VC) and total lung capacity (TLC) in 33 %.
Diffusing capacity corrected for alveolar volume
(kCO) was low in 47% of cases indicating impaired
gas transfer.

Eight patients had shrinking lungs with severe

dyspnoea and elevation of the diaphragm. We wish to
report a longitudinal study of 5 of these cases, show-
ing that great improvement can occur. At the worst
stage vital capacity was small (28± 14% of predicted)
whereas kCO was normal, indicating normal gas

transfer in remaining lung. As previously reported;
maximum inspiratory pressures measured at the
mouth and across the diaphragm were greatly
reduced, reflecting severe inspiratory muscle weak-
ness, particularly of the diaphragm.' In serial obser-
vations over 1-5 years dyspnoea and lung function
have markedly improved despite intercurrent flares
of lupus activity: on average vital capacity doubled
and maximum inspiratory pressure tripled.
These data demonstrate that weakness of inspira-

tory muscles, particularly the diaphragm, plays a

major role in the shrinking lungs of SLE and
furthermore that the condition is reversible.

Reference

' Gibson G J, et al. Am J Med 1977; 63: 926-32.

Kawasaki's disease in Somerset. N. D. T. Martin.
Paediatric Department, Musgrove Park Hospital,
Taunton.

Over a 2-month period 3 female infants whose mean
age was 17 months presented with mucocutaneous
lymph node syndrome (MLNS) according to the
diagnostic criteria laid down by the MLNS study
group.' In addition to their strikingly similar clinical
features 2 infants had symmetrical arthritis of the
knees, ankles, or wrists, and one had symmetrical
crusting lesions of the superior palpebrae which I
have not seen described elsewhere.

All infants had clinical or ECG evidence of cardiac
involvement, and 2 were treated with aspirin. Each
recovered with a mean inpatient stay of one month,
and follow-up is arranged.
One consistent laboratory finding was a marked

reactive thrombocytosis, maximal at the end of the

second week, one count rising to 1800 x 109/l. This
was associated reciprocally2 with depressed PCV and
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a mean rise of plasma viscosity to 197 cP and ESR to
128 mm/h.
As there is no single diagnostic test for MLNS,

recognition of this thrombocytosis is useful
supporting evidence to a clinical diagnosis, and early
treatment with aspirin may reduce the significant
mortality from cardiac complications.

References

1 Yanagihara J, Todd J K. Am J Dis Child 1980; 134: 603.
2 Jackson C S, et al. J Lab Clin Med 1974; 84: 357.

Nonprescribed treatments in rheumatic patients. C.
Higham, M. I. V. Jayson. Department of Pharmacy
and Rheumatic Diseases Centre, University of Man-
chester, and Hope Hospital, Salford M6.

It is recognised that many rheumatic patients resort
to self-prescribed remedies (SPR) in an attempt to
find relief or a cure for their diseases. In order to
determine which remedies patients try, 94
rheumatoid arthritis (RA) patients and 43 chronic
back pain (BP) patients attending a rheumatology
clinic were interviewed by a pharmacist. In addition
patients' opinions of the effectiveness of SPR and of
prescribed medicines (PM) were sought. The mean
numbers of SPR tried by the RA and BP patients
were 9 and 11 respectively, with a maximum of 40
different SPR tried by one patient. There was a corre-
lation between number of SPR tried per patient and
duration of disease (p<0001).
The percentage of RA and BP patients respec-

tively who had tried at least one item from each class
of SPR was as follows: liniments (71 %, 91 %); herbs
(59%, 47%); home remedies (78%, 74%); analges-
ics (79%, 79%); heat treatments (71%, 84%);
borrowed prescribed drugs (6 %, 16 %); practitioners
of alternative therapies (33 %, 37 %). The most popu-
lar SPR from each of these respective classes and the
number of patients who had tried these was as fol-
lows: Ralgex (51); comfrey poultice (32); olive oil
massage (59); paracetamol (61); infra-red lamp (64);
Distalgesic (9); osteopath (21). While being treated
by a rheumatologist 125 patients still tried at least
one SPR (mean 5 SPR per patient).
The only SPR and PM said to be 'very helpful' by

more than 30% of their users were comfrey poultice,
most heat treatments, and indomethacin, phenyl-
butazone, gold, chloroquine, and prednisolone.
Certain SPR were regarded by patients as being at
least as effective as, if not more so than, many non-

steroidal anti-inflammatory drugs. Physicians should
be aware that most rheumatic patients try various
SPR which may alter their apparent response to PM.
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Measurement of blood flow in skin by laser light scat-
tering. G. Gallachi, R. Gush, T. A. King, M. I. V.
Jayson. Rheumatic Diseases Centre and Department
of Physics, University of Manchester.

Measurement of cutaneous blood flow is essential for
quantifying small vessel disease as in systemic
sclerosis. Raynaud's disease, and other forms of vas-
culitis. Previous techniques are inaccurate or present
considerable practical and ethical problems. Analysis
of the fluctuations in intensity of laser light scattered
by moving red cells in the dermis provides an index of
the rate of movement of particles in the skin. Prelimi-
nary studies with this technique, known as photon
correlation spectroscopy, show a close correlation
with blood-flow measured by the epicutaneous xenon
clearance technique. In patients with Raynaud's
phenomenon cold exposure produced measureable
reductions in cutaneous blood flow recorded by this
method. The laser light scattering technique offers a
rapid noninvasive method for measuring blood flow
in multiple sites and avoids many of the practical
difficulties associated with other methods.

Platelet sensitivity to prostacyclin and prostaglandin
El in Raynaud's syndrome. R. M. Bernstein, D. P.
Mikhailidis, G. R. V. Hughes, P. Dandona, R. A.
Hutton. Rheumatology Unit, Hammersmith Hospi-
tal, London W12, and Departments of Chemical
Pathology and Haematology, Royal Free Hospital,
London NW3.

We have recently demonstrated that inhibition of
platelet aggregation (PA) by prostacyclin (PGI2) is
significantly reduced at lower temperatures. Since
vasoconstrictor substances (thromboxane A2,
serotonin) are released during PA, we have pos-
tulated that reduced inhibition of PA may contribute
to cold-induced vasospasm in Raynaud's syndrome
(RS).
The inhibitory effects, at 27°C and 37°C of PGI2

and PGE2 (therapeutic agents with beneficial effect
in RS) were studied in 12 controls and 11 patients
with RS (primary in 3, secondary to connective tissue
disease in 8). Results are shown in Table 9.

Inhibition of PA was consistently less at 27°C than
37°C in controls (p<001), whereas in patients with

Table 9

Subjects °C % inhibition ofaggregation

PGI. 2 uglI 4 ,gll PGE,:20
pg/l

Controls 27 35 70 81
37 61 83 95

RS 27 29 58 62
37 41 70 87

RS there was a similar trend which reached signifi-
cance only for PGE, (p<0 01). In all cases inhibition
of PA was less in patients than controls, especially for
PGE, at 27°C (p=003). The possibility of increased
platelet activity in vivo is supported by the finding of
raised plasma,(/-thromboglobulin levels (>50,ug/l) in
7/10 of these patients. These changes are consistent
with a diminished effect of antiaggregatory prosta-
glandins at lower temperatures. However, they are
not of sufficient magnitude to account for the
pathogenesis of RS.

The effect of a specific iron chelating agent on animal
models of rheumatic inflammation. D. R. Blake, N.
D. Hall, P. A. Bacon, P. A. Dieppe, B. Halliwell,* J.
M. C. Gutteridge.t RNHRD, Bath; *King's College,
and tNIBSC, London.

Iron is an important catalyst of oxidative radical reac-
tions and promotes the formation of the hydroxyl
radical from the superoxide anion radical and hydro-
gen peroxide. The stimulatory effect of the hydroxyl
radical on lipid peroxidationt prompted the specula-
tion that free iron may directly promote inflamma-
tion and that iron chelating agents may have useful
anti-inflammatory properties.

This hypothesis was tested in animal models of
inflammation pertinent to rheumatology using a
specific iron chelating agent, desferrioxamine
(DFX). At low doses (6-6 mg/kg) intraperitoneal
DFX stimulated an acute urate-induced foot pad
swelling in rats, but at higher doses (>200 mg/kg)
suppressed this inflammatory reaction. A similar
anti-inflammatory effect was observed in
carrageenan-induced foot pad swelling. In guinea-
pigs in which a Glynn-Dumonde synovitis was
induced with bovine gammaglobulin (BGG), DFX
(100 mg/kg) stimulated the acute inflammatory
induction phase of this chronic allergic monoarthritis
model. Repeated administration of DFX (100
mg/kg) from the 7th to 12th days after intra-articular
challenge with BGG markedly depressed the chronic
inflammatory phase.

In in-vitro experiments iron-saturated DFX
enhanced the peroxidation of bovine phospholipid
liposome, while iron-free DFX inhibited this reac-
tion, providing a potential explanation for the
biphasic response observed.
The results support the hypothesis that iron pro-

motes inflammation by stimulating lipid peroxidation
and might suggest that effective iron chelation in man
may modify the rheumatoid process.

Reference
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Pregnancy associated a2 glycoprotein (PAG) in
rheumatoid pregnancies: its possible influence on dis-
ease activity. A. J. Griffin, A. Unger, A. Kay, G. S.
Panayi. ARC Epidemiology Unit (Clinical Section)
and Departments of Rheumatology and Medicine,
Guy's Hospital Medical School, London SE1 9RT.

Rheumatoid arthritis has been observed to remit in
75% of patients during pregnancy.1 PAG, a glyco-
protein with immunosuppressive properties in vitro is
elevated in 75 % of pregnancies in normal women.2 In
our prospective study of 10 pregnant rheumatoids we
have measured disease activity by the Camp index3
(CI) and serum levels of PAG by single radial
immunodiffusion every month throughout preg-
nancy and for 4 months post partum.

Preliminary analysis of the results shows that dur-
ing pregnancy CI fell in 7 patients, and their mean
level of PAG was significantly higher than that of the
3 patients whose CI increased (2445± 1032 mg/l and
733 9+436 mg/l respectively, p<0 0025). This
inverse correlation (r=-054, p<0001) between
disease activity and PAG levels suggests that this
protein may have some influence in modifying the
inflammatory process in rheumatoid arthritis during
pregnancy.

References

1 Persellin R H. BuUl Rheum Dis 1977; 27: 922-7.
2 Von Schoultz B. Am J Obstet Gynecol 1974; 119: 792-7.
Camp A V. Orthopaedics. Oxford: Parsons, 1971; 4: 39-45.

SLE retinopathy: evaluation using fluorescein
angiography. J. G. Lanham, T. Barrie, E. M. Kohner,
G. R. V. Hughes. Royal Postgraduate Medical
School, Hammersmith Hospital, Du Cane Road,
London W12.

The clinical significance of the different forms of
retinopathy in systemic lupus erythematosus (SLE) is
not well established. We examined 52 patients with
SLE using fluorescein angiography to ascertain
whether this technique is of value in the investigation
of patients with SLE, and in particular whether it aids
the diagnosis of cerebral lupus.
Three patterns of retinopathy were discerned.

Three of the 4 patients with disc vasculitis and all 6
patients with cotton-wool spots had active disease.
Subclinical vasculitis, detected by fluorescein angio-
graphy, was found in 5 patients, 3 of whom had only
mildly active disease. Two patients had atypical
retinopathy; one had arterial occlusive disease with
retinal neovascularisation and the other extensive
venous disease.
None of the 3 forms of retinopathy was associated

with cerebral lupus. Mild psychiatric disturbance is
common in SLE; an association with this disorder
was sought but not found. We conclude that fluores-
cein angiography does not assist the evaluation of
patients with SLE, and the presence of retinopathy
does not suggest cerebral disease.

Rheumatoid nodules-a serological and histological
survey. M. J. Ahern, D. R. Blake, A. Potter, P.
Wilkes, P. A. Bacon. Royal National Hospital for
Rheumatic Diseases, Bath.

Rheumatoid nodules are considered a manifestation
of systemic rheumatoid disease which may form
around an area of active vasculitis.' Systemic
rheumatoid vasculitis is associated with high titres of
IgG rheumatoid factor (>2x normal), immune com-
plexes with anticomplementary activity, hypocomp-
lementaemia, and histological evidence of vasculitis
on rectal biopsy.
We have studied the relevance of these markers in

80 RA patients with various stages of nodule
development. The characteristic markers for vas-
culitis were not present in the nodule patients. IgM
rheumatic factor (RF) was found in all nodule
patients, but overall the serology did not differ
significantly from a control RA population with
active synovitis only except for slightly increased IgG
RF (<2 xnormal).
The histological assessment of 20 such nodules

showed that 65 % were associated with development
within the synovial lining of a bursa which contained
apoferritin and ferric ion, again characteristic of
synovial inflammation. The nodule itself contained,
in the histiocytic cells, abundant apoferritin devoid of
iron on electro microscopy. However, unlike synovial
membranes or bursas, the nodules did not contain a
dense lymphocytic infiltrate.
These results (1) suggest that the development of

nodules is more closely associated with synovial or
bursal inflammation than with active vasculitis, (2)
the histiocytic cell may manufacture apoferritin
without the stimulus of iron, (3) are consistent with
the concept that lymphocytes migrate to areas of iron
deposition.

Reference
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Effect of gold salts on polymorphonuclear leucocytes
(PMN) function. P. Davis, C. Miller. Department of
Medicine, University of Alberta, Edmonton.

The effect of gold salts on the function of PMNs has
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been assessed by their ability to ingest Candida albi-
cans and to generate chemiluminescence after stimu-
lation by zymosan. The effect of gold salts on the
respiratory burst was assessed by the generation of
02- radicals by PMNs as assessed by a cytochrome-C
reduction method after activation by the chemotactic
agent FMLP. Studies have been performed in the
presence of sodium aurothiomalate (NATM, Myo-
chrysine), triethylphosphine gold (TEPG, Aurano-
fin), and thiomalate, and compared with results
obtained with appropriate controls on PMNs
separated from whole blood.
Both NATM and TEPG showed a dose-dependent

suppression of Candida albicans ingestion by PMNs.
Most marked suppression was seen in concentrations
exceeding the therapeutic dose ranges (NATM
1 -0-10-0 gg/ml, TEPG 0-5-1 -0 ,ug/ml). Suppression
was also noted in the generation of chemilumine-
scence after stimulation of PMNs by zymosan. TEPG
was more inhibitory than NATM and achieved
significant inhibition within the therapeutic dose
range. Thiomalate had no suppressive effects. Gold
salts did not inhibit membrane binding of radiolabel-
led FMLP to PMNs. TEPG at concentrations within
the therapeutic range suppressed the generation of
02- radicals by PMNs after activation with FMLP.
NATM failed to have any effect on the generation of
02- radicals at any dose tested. We conclude that
gold salts inhibit phagocytosis and the generation of
chemiluminescence subsequent to phagocytosis. A
suppression of the respiratory burst of activated
PMNs independently of phagocytosis was seen with
TEPG but not NATM.

Skeletal metabolism in rheumatoid arthritis. M. M.
Steven, R. D. Sturrock, I. Fogelman, M. L. Smith.
Centre for Rheumatic Diseases, Glasgow, and the
Department of Medicine, Glasgow Royal Infirmary.
The skeletal metabolism of 26 patients with
rheumatoid arthritis (RA) has been assessed using
the whole body retention (WBR) of technetium-99m
diphosphonate. The results have been compared with
those of age and sex matched controls and with 'dis-
ease controls' comprising 10 patients with osteoarth-
ritis (OA) and 9 with ankylosing spondylitis (AS).
WBR of RA patients was significantly elevated com-
pared with matched normal controls (27.0±+88-6%
versus 20-6±+1-8%) and significantly greater than
patients with OA (21.4±4.1%). WBR of OA
patients was similar to that of controls. AS patients
had significantly elevated WBR compared with con-
trols (24-8+5*3% versus 19-5+1-2%), but differ-
ences between RA and AS patients and AS and OA
patients was not significant.

Further consideration of RA patients showed that

the increased WBR was mostly attributable to 5
patients on steroids (WBR 35*5±5+1 %) and 10 inpa-
tients (WBR 290+±8 7%). Although inpatients had
mostly been admitted because of 'flare' of disease,
WBR did not correlate with indices of activity includ-
ing haemoglobin, ESR, rheumatoid factor titre, and
articular index. Biochemical indices of bone metabol-
ism did not correlate with WBR, and parathyroid
hormone levels were normal in all cases.
The results suggest that the elevation in WBR in

RA is nonspecific and could be related to the relative
immobility ofRA patients rather than inflammation,
and argue against the presence of a generalised
skeletal abnormality in RA.

Assessment ofbone turnover in rheumatoid disease by
measurement of whole-body retention of 99mTc
diphosphonate and urinary hydroxyproline excre-
tion. C. Rajapakse, R. Thompson, B. Winston, P.
Nuttall, J. B. Weiss, J. Murphy, D. M. Grennan.
University of Manchester Rheumatic Diseases
Centre, Hope Hospital, Manchester, and Regional
Department of Medical Physics and Bioengineering,
Christie Hospital, Manchester.

Rheumatoid arthritis is an inflammatory disease
associated in severe cases with progressive joint des-
truction and erosion of periarticular bone. The dis-
order may be associated with a generalised' as well as
a local change in bone turnover.

Clinical measurements of disease activity such as
pain and stiffness are well documented but do not
always correlate with articular surface destruction.
Recently the measurement of whole body retention
of a small dose of 99mTc diphosphonate has been
shown to detect increased bone turnover in various
forms of metabolic bone disease.2
We have examined the 24-hour whole body reten-

tion of technetium diphosphonate in a group of
rheumatoid as compared with a group of nonarthritic
individuals. The results show that whole body reten-
tion of diphosphonate is significantly increased in
rheumatoids as compared with the control group.
There were significant correlations between whole
body retention of the isotope and urinary excretion of
hydroxyproline, and between urinary hydroxy-
proline and articular index of disease activity. The
results are interpreted as reflecting the increase in
bone destruction which occurs in patients with
rheumatoid disease and may form a basis for further
methods of serial assessment of disease activity.
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Hyperuricaemia and gout in New Zealand Maoris. R.
Waterworth, P. Hatfield, G. Robinson, K. Bremner,
T. Gibson. Wellington Public Hospital, New Zea-
land, and Guy's Hospital, London SE1.

Hyperuricaemia and gout are very common among

the Maori people. The cause is unknown. A survey of
115 Maori men in an assembly plant was conducted
to determine the current prevalence of
hyperuricaemia and its clinical associations.
Laboratory results were based on the average of
blood and 24 h urine samples obtained on 2 consecu-

tive days. Asymptomatic hyperuricaemia was found
in 26 (23 %) and gout in 10 (8 %). Of those aged more
than 40 years 34% had gout. A family history of gout
occurred in 33 (28 %) and was more common among

hyperuricaemic subjects.
Regular alcohol intake was more frequent in the

gouty but not in those with asymptomatic
hyperuricaemia. Those with gout or hyperuricaemia
were heavier and significantly more obese (p<005).
Creatinine clearance was lower in the gouty and
hyperuricaemic, but not significantly. Renal urate
clearance was 4-1 in the hyperuricaemic and 3-2 in
the gouty, both significantly less than that of the
normouricaemic (5 5 ml/min/1-73 m2) (p<0 005).
The urate clearance of the 79 normouricaemic
Maoris was significantly less than that of 51 normo-

uricaemic British males (8'3 ml/min/1.73 m2)
(p<O0OOl).
The susceptibility of Maoris to hyperuricaemia

may thus be due to an inherent deficiency of urate
clearance. The influence of obesity and alcohol may
magnify the tendency to hyperuricaemia and accen-

tuate the already considerable risk of gout.

The heart in scleroderma. P. Montanes, C. M. Black,
C. M. Oakley, G. R. V. Hughes. Royal Postgraduate
Medical School, Hammersmith Hospital, Du Cane
Road, London W12.

Myocardial fibrosis is found at post-mortem exami-
nation in up to 80% of patients with scleroderma, yet
many such patients have an entirely normal car-
diovascular examination.

Isometric hand-grip exercise is a useful provoca-
tive test for the detection of subclinical left ventricu-
lar abnormality. Fifteen patients with scleroderma
(ARA criteria) were compared with 15 sex and age
matched controls.

Results showed that scleroderma patients had a

depressed heart rate response to hand grip (p<005)
and abnormal systolic and diastolic time intervals.
They showed a decreased shortening of the ratio
pre-ejection period to ejection time (p<005) and a

lengthening of the isovolumic relaxation time com-
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pared with the control group, who steadily shortened
this period (p<001). These findings indicate
increased stiffness and impaired contractility of the
left ventricle, as would be caused by an underlying
fibrotic process otherwise undetectable.

Immunohistological studies give support to this
concept. Staining with monospecific antibodies to
collagens types I to V of cardiac muscle from patients
who, in life, had no overt cardiac disease showed an

excess deposition of collagen types I, III, and IV.
In conclusion, isometric exercise may provide a

noninvasive method of unmasking subclinical fibrosis
of the left ventricle in scleroderma, and
immunopathological studies support these findings.

Haemophiliac arthropathy. M. M. Steven, R. D.
Sturrock, S. C. Yogarajah, C. D. Forbes, C. R. M.
Prentice. Centre for Rheumatic Diseases, Glasgow,
and Department of Medicine, Glasgow Royal Infir-
mary.

Eighty-two adults with hereditary bleeding disorders
attended a special clinic to assess the prevalence of
arthropathy. Sixty-eight had haemophilia A, 13
haemophilia B, and one von Willebrand's disease.
Their ages ranged from 14 to 69 (median 32), and 49
had a severe bleeding disorder (factor level (FL) 5%
or less), 19 were moderately affected (FL >20%).
Twenty-four patients were receiving home replace-
ment, and 4 others had inhibitors to treatment.
Most people (40/49) with severe factor deficiency

(SEV) had frequent spontaneous joint bleeds, but
only half (9/19) with moderate deficiency (MOD) did
so and none with mild disease (MIL). Similarly 35
patients with SEV, 6 with MOD, and none with MIL
had definite arthritis. SEV patients with arthritis
were younger (mean 33 yr) than MOD patients with
arthritis (mean 54 yr), and all patients with definite
arthritis had at least one joint severely involved
(marked loss of joint space on x-ray). Multiple joint
involvement was common (median number of
radiologically involved joints, 6), and the pattern of
involvement is shown in Table 10.
Table 10

Shoulder Elbow Handi Hip Knee Ankle Foot
wrist

One 8 5 3 5 8 4 0
Both 5 26 11 6 28 30 6
Severe 4 14 0 7 33 26 1

Six patients underwent 8 joint operations. (3
Synovectomy, 5 joint replacement).

Severe disabling arthritis is frequent in
haemophilia. The aetiology is unclear and treatment
unsatisfactory.
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Low and conventional dose regimens of sodium
aurothiomalate in rheumatoid arthritis. A. J. Griffin,
G. Huston, L. Griffiths, R. Grahame, T. Gibson.
Department of Rheumatology, Guy's Hospital, Lon-
don SEL.

Evidence exists that sodium aurothiomalate 10
mg/week is as effective as the more conventional dose
of 50 mg/week. There is no evidence that the lower
dose reduces toxicity. These 2 regimens were reas-
sessed. Forty-one patients received either 50 mg or
10 mg weekly for 5 months followed by 50 mg or 20
mg/month for a further 7 months. Mean
measurements of tenderness, stiffness, grip, and pro-
ximal interphalangeal joint circumference improved
significantly and were comparable at 5 months.
Haemoglobin did not alter, and the ESR fell signifi-
cantly only with conventional dose (p<005). X-ray
scores did not change.

Toxicity occurred in 16 (80%) on conventional
dose and 13 (62%) on lower dose (X2=i 6; NS).
Clinical improvements and side effects appeared
earlier with the higher dose. Toxicity prompted with-
drawal of 6 (30%) on high and 9 (43%) on low dose
(x2=0 73; NS). Four patients with mild toxicity con-
tinued with conventional dose but 7 were transferred
to low dose at or about 5 months. Of these, 2 were
later withdrawn but 5 had no worsening of side
effects. Withdrawals prevented statistical evaluation
beyond 5 months, but at one year there was slight
deterioration of the low dose group. Thus, at least
during the period of weekly injections, low and con-
ventional doses were equally effective. Low dose was
associated with fewer side effects, but the number of
severe reactions demanding withdrawal was similar
with both regimens.

A combination of D-penicillamine and hydroxy-
chloroquine for the treatment ofrheumatoid arthritis.
M. Martin, J. Dixon, P. Hickling, H. Bird, J. Golding,
V. Wright. Clinical Pharmacology Unit, Royal Bath
Hospital, Harrogate, and St James's Hospital, Leeds.

Combination therapy in rheumatoid arthritis (RA)
with 2 drugs possessing different side effects is
theoretically attractive and has not previously been
evaluated biochemically. One clinical study of
D-penicillamine (DPA) and hydroxychloroquine
(HCQ) has indicated a reduced effectiveness when
given together, suggesting some type of drug
interaction.'

Serial measurements of clinical and laboratory
variables have previously been incorporated into cor-
relation matrices as a human model system to indi-
cate the antirheumatic potential of a drug under
investigation. We have employed this approach in an

open, parallel study. Three groups of 15 patients with
RA were allocated to receive either DPA or HCQ
alone or in combination, together with supplemen-
tary aspirin, over a period of 6 months.
The results suggest that the combination of drugs

produces an improved clinical response. All the
biochemical changes observed were equal to or
better than DPA or HCQ given alone. We were
unable to demonstrate any apparent drug inter-
action, and combination therapy has the additional
advantage that enforced withdrawal of one drug
allows continued treatment with the other secondline
agent. Further studies of specific combination
therapy in RA are therefore suggested.
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Participation of consultant rheumatologists in the
continuing education of general practitioners.
Elizabeth M. Badley. ARC Epidemiology Research
Unit, University of Manchester Medical School.

The first, and often only, port of call for anyone with
arthritis seeking help is the family doctor, who until
recently was likely to have had little or no
rheumatological teaching. The main resource to fill
this gap is the consultant rheumatologist, but what is
taught and in what way is important in determining its
acceptability. To get data to provide a factual basis
for a workshop that the Arthritis and Rheumatism
Council plan to hold in 1982 a questionnaire was sent
to all 243 rheumatology consultants. Ample scope
was given on the questionnaire to express opinions
about all aspects of the subject matter. This challenge
was taken up by many respondents-often with con-
siderable feeling. 80% of consultants had partici-
pated in some form of continuing education of GPs
during the year. The type and content of the teaching
are summarised in Tables A, B, and C. Four basic
educational strategies emerged: (1) formal teaching
(in postgraduate medical centres); (2) small group
teaching (preferably in the GP's premises); (3)
apprenticeship schemes (clinical attachments or
assistantships); (4) interchange over shared cases
(including discharge letters). Strategies 2 and 3 were
the most favoured, though 4 had its advocates.
Emphasis on practical management was important,
particularly acquiring skills such as injection techni-
ques. Paradoxically, the types and content of teach-
ing thought most desirable, i.e. strategies 2 and 3 and
practical skills, bore little resemblance to what actu-
ally predominated-formal lectures on RA in Post-
graduate Medical Centres.
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Table 11 Rheumatologists and continuing education ofGPs (Badley) 243 consultants in 1980: 84 % response rate

Cons Sessions Sessions/Cons Drug
sponsorship

Median Range (%)

A. COLLECnVE
lecture (sole, 40+min) 129 562 2-8 1-26 40
talk (+A-V) non commercial 25 54 1-8 1-9 28

commercial 69 191 1-5 1-8 84
symposium 77 154 1-4 1-12 46
question-answer 22 35 1-2 1-5 60
All collective 147 996 46!5 1-33 n.a.

B. SMALL GROUP
DISCUSSION AS LEADER 54 i6o I-5 1-29 11

as participant 19 34 1-3 1-4 44
teaching consultation 34 219 2-2 1-60 5
GP attachment 33 305 3-3 1-97 0
other 12 122 1-2 1-98 5
All small groups 99 840 2 5 1-102 n.a.

Mentioned by consultants Patients
(% presenting to GP)

No. % of all mentions

arthritis 196 44 20
backs 56 13 22
rheumatism 60 13 21
trauma (sprains and strains) 17 4 20
other 118 26 17
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