
Annals of the Rheumatic Diseases, 1980, 39, 596-610

Heberden Society
Clinical Meeting, June 1980

At a clinical meeting held at St Bartholomew's
Hospital, London ECI, on 5-6 June, 1980 the
Heberden Round was conducted by Dr H. Wykeham
Balme and the following papers were presented.

Diagnosis of true iron deficiency in rheumatoid
arthritis. C. N. A. Rajapakse, P. J. L. Holt, and
B. S. Perera. Manchester Royal Infirmary, Man-
chester.

The diagnosis of iron deficiency in rheumatoid
arthritis is difficult because ferritin can function as
an acute phase protein. Fifty patients with anaemia
(Hb <10- 5g/dl in females and <I1I 5g/dl in males)
were studied. The patients were investigated before
and after a 14-week course of oral iron, anti-
rheumatic treatment remaining unchanged. There
were 47 females and 3 males. 70% of the satis-
factory bone marrow stains showed a trace or less
of iron, the amount of bone marrow iron correlating
inversely with total iron binding capacity (TIBC)
and directly with serum ferritin. The response of the
anaemia to oral iron varied directly with the TIBC
and inversely with the serum ferritin levels, particu-
larly where the latter were low. However, with
serum ferritin levels above 60 tg/l, (NR 12-150),
there was no significant response to oral iron, while
a good response was seen when serum ferritin was
below 60 ,ug/l.

Since all the patients with high ferritin levels had
iron in the bone marrow, these high ferritin levels
represent the acute phase reaction and dyshaemo-
poietic anaemia. A good response to oral iron was
also found in most patients with TIBC 55 (NR
45-70 M mol/l) i.e., levels which are not necessarily
elevated. TIBC <55 are associated with a poor
response to iron. Free erythrocyte protophoryrins
were only elevated in patients with little or no bone
marrow iron and cannot be used to infer that there
is dyshaemopoiesis in rheumatoid arthritis.

The clinical spectrum and prognosis of systemic
rheumatoid vasculitis (RV). D. G. I. Scott, P. A.
Bacon, and C. R. Tribe. RNHRD, Bath.

Vasculitis is an uncommon complication of RA
often associated with other extra-articular features.

Table 1 Clinical and laboratory features (%4)
Overall Died Rectal Skin

within nec. vasc. leuc. vasc
2yr

(45) (11)* (13) (11)

Cutaneous 89 82 85 100
Neuropathy 42 73 54 27
-motor 15 45 23 9
Systemic 82 100 92 72
Cardiac 3 3 45 30 9
Pulmonary 33 54 38 36
Ophthalmic 18 18 15 0
Renal 22 36 23 36
G1 9 9 7 0
Nodules 85 82 85 82
Rectal
Biopsy +±e 43 88 (100) (0)
Mortality 31 (100) 46 0
ACA +ve 50 70 77 20

*Three patients died between 2 and 5 years. GI =gastrointestinal.

The clinical picture may vary from relatively benign
nailfold infarction to widespread necrotising
arteritis. RV may be fatal in the acute stages but
the long-term prognosis is unknown. We have
reviewed all 45 patients with systemic RV (excluding
nailfold lesions alone) seen in the last 5 years
(Table 1). Biopsy evidence of vasculitis was sought
in the majority, including rectal biopsy in 30.

Fourteen patients (31 %) died overall, with active
vasculitis apparent clinically in 3 and at post
mortem in another 4 (of 5 performed). The mortality
was cumulative (25% in 1 yr and 44% over 2 yr).
Neuropathy and necrotising vasculitis on rectal
biopsy were more frequent (Table 1) but mean age
(59 yr), sex distribution (1:1), and disease duration
(13 5 yr) were the same as the overall group.

Patients with only leucocytoclastic vasculitis on
skin biopsy were compared to those with necrotising
vasculitis on rectal biopsy. The former had no
mortality, less neuropathy, and less frequent circu-
lating activity.

Recurrent lesions were seen in 22 patients. Sero-
logical abnormalities associated with active vascu-
litis, including relapse, were: low C4, anticom-
plementary activity, high titres of IgG rheumatoid
factors, and antinuclear antibodies. These returned
to normal in patients in clinical remission at follow-
up.

Vasculitis is a serious complication of RA. It is
frequently episodic with an appreciable cumulative
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mortality. Necrotising vasculitis on rectal biopsy
and neurological involvement are especially associ-
ated with a poor prognosis and warrant intensive
treatment.

A decade of musculoskeletal tuberculosis (1969-78).
J. P. Halsey, J. S. Reeback, A. F. Cargill, and C. G.
Barnes. The London Hospital, El.

The records of 58 cases of musculoskeletal tubercu-
losis were reviewed (Table 2). Thirty-eight patients
were immigrants and 20 of British indigenous
origin. Twenty-eight had spinal involvement and 30
of peripheral joints, bones, or tendon sheaths. Pain
was the most common presentation-in 55/58
patients, swelling in 24/30 peripheral sites with
neurological manifestations in 11/28 spinal cases.
Predisposing factors, including previous TB, were
present in 14/20 British patients and 11/38 immi-
grants. In 30 cases (52%) the correct diagnosis was
made at first attendance. Histological proof was
obtained in 35/37 specimens and bacteriological in
34/40. In 4 immigrants additional tuberculous
lesions presented after 2-12 months of chemo-
therapy. Thirty-two patients returned for follow-up
(see Table 3). It was concluded that musculoskeletal
TB is now presenting in increasing numbers in
immigrants, usually within 5 years of arrival in the
UK, and at a younger age than in the British
patients. Follow-up of immigrants proved more
difficult but without definite confirmation that
outcome relates to duration of therapy.

Table 2
No MIF Av. age (range) No. FU

Indigenous 20 6/14 52 (12-71) 8
Immigrants 38 20/18 35 (15-65) 15

FU =follow-up.

Table 3 Follow-up
Recovery Residual disability

Indigenous 3 5
Immigrant 11 4

Spine 5 2
Upper limb 3 2
Lower limb 4 5
Rib 2 0

Synovial fluid ferritin in rheumatoid arthritis. D. R.
Blake, E. J. Eastham, and P. A. Bacon. RNHRD,
Bath, and RVI, Newcastle-upon-Tyne.

It has been suggested that iron deposits within
synovial membrane arise from local bleeding.1 The

lack of xanthochromia in synovial fluid and the
finding of iron in the synovial biopsies of early
cases of active synovitis argue against this. In
inflammation there is a shift of iron from the
transferrin and red cell compartments into RE cells,
including type A synovial cells. This iron is stored
as intracellular ferritin a water soluble protein,
potentially able to diffuse into synovial fluid.
We have looked for ferritin within synovial fluid

in 50 patients with RA and 15 with OA using a
radioimmunoassay. In OA, SF levels are similar to
serum In RA, SF levels were significantly higher
(see Table 4), on occasion 20 times the serum level.
A negative correlation existed between SF ferritin
and haemoglobin (P<001), supporting the sug-
gestion that the synovial membrane contributes to
the anaemia of RA by competing with bone marrow
for iron.
The observation of markedly elevated synovial

fluid ferritin in RA explains the apparent anomaly
of a raised serum ferritin (derived in part from
synovial sources) and deficient bone marrow iron

Table 4 Ferritin levels (stg/l) in RA and OA
(mean±SD)

RA n=50 OA n=15

Serum ferritin 158±241 104±97
Synovial ferritin 855± 1289 106± 33

HYPOTHES IS

Ferri tin

2+ apoferritin 2(02Fe +02 qqr 2Fe + 0=
glutathone 2

SUPEROX IDE
DISMUTASE

? R,E. CELL DAMAGE
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IA SYSTEMIC RHEUMATOID
| %, ,DI SEASE

INFLAMMAT I ON

Fig. 1
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stores-the iron/ferritin is concentrated in the
synovial membrane. Here it may contribute to local
inflammation in 2 ways (see Fig. 1): (1) free iron is
toxic to RE cells, and (2) the production of ferritin
may liberate highly inflammatory free oxygen
radicals. Resultant RE cell damage may impair
their ability to clear immune complexes, thus per-
petuating synovial inflammation.

Reference
1 Muirden K D. Aust Ann Med 1970; 3:97-104.

Ferritin, RE cell dysfunction, and systemic rheuma-
toid arthritis. D. R. Blake and P. A. Bacon. RNHRD,
Bath.

In active rheumatoid arthritis iron is concentrated
within all reticuloendothelial cells, including type A
synovial cells, in the form of ferritin. We have sug-
gested that this may be a mechanism for RE cell
dysfunction with resultant failure to clear immune
complexes. We have therefore investigated the inter-
relationship between serum and synovial fluid (SF)
ferritin, indices of inflammatory activity, and both
circulating and intra-articular immune complexes.

In 150 patients with varying degrees of rheumatoid
activity, including 50 patients with effusions, both
serum and SF ferritin was measured by radioimmuno-
assay, together with immune complexes by the
1251 Clq binding assay. Both high serum and SF
ferritin and immune complexes significantly cor-
related with systemic features of RA. SF ferritin
correlated well with other laboratory indices of joint
inflammatory activity, including SF immune com-
plexes (see Table 5). Serum ferritin did not correlate
with concomitant serum immune complexes or other
laboratory indices. However, in sequential studies
high serum ferritin levels can predict a rise in
immune complex levels and the subsequent develop-
ment of systemic features.

Table 5 Relationship between synovial fluid ferritin
and articular indices of disease activity in rheumatoid
arthritis
Indices Correlation (r) Significance (P)

Ritchie articular index 0.30 0.05
Rose-Waaler 0.41 0.01
Absolute polymorph count 0.30 0*05
Synovial fluid glucose -0.30 0.05
Serum/synovial fluid glucose ratio 0.60 0.001
Immune complexes 0-58 0-001
C3 (n= 36) -057 0.001
C4 (n= 36) -0.34 0.05
IgG 0.57 0.001
Totalprotein 0.37 0-01

n = 50 unless otherwise stated.

The results support our hypothesis that increased
serum ferritin levels reflect RE cell dysfunction. The
hypothesis will explain why men, with their higher
levels of Fe/ferritin, develop severe systemic mani-
festations of RA more frequently, whereas the low
Fe/ferritin levels of menstruating women may be
protective. Initial observations suggest that iron
deficient patients do not develop systemic rheuma-
toid disease.

Fibronectin in the synovium in osteoarthritis (OA)
and rheumatoid arthritis (RA). D. L. Scott and K. W.
Walton. Rheumatism Research Wing, Birmingham
University.

Fibronectin (cold insoluble globulin) is a glyco-
protein synthesised by connective tissue cells and
secreted into their environment and into the blood.
It binds to fibrin and collagen. We have used a
specific antiserum to human fibronectin to estimate
levels in plasma and synovial fluid and to examine
the distribution of fibronectin in the synovium. A
mean synovial fluid level was found of 57 ± 26 (SD)
mg/100 ml in 18 patients with RA; and mean
plasma levels of 22 ± 6 mg/100 ml in 17 patients
with RA; and of 21 ± 6 mg/100 ml in 18 healthy
controls.

Immunofluorescent and immunoperoxidase ex-
amination of operative synovial biopsies (8 OA
8 RA; 5 controls) showed fibronectin was closely
related to synovial cells with diffuse cytoplasmic,
cytoplasmic process, and extracellular staining for
fibronectin. This was seen in controls, but was
considerably increased in the hypertrophic synovium
of cases of OA and RA. Fibronectin was also co-
distributed with fibrin on the surfaces of villi in OA
and RA. Similar absorption of fibronectin occurred
on to newly formed fibrous tissue (procollagen) and
in addition was seen in fragments of intra-articular
debris ('rice bodies'). In contrast fibronectin was not
related to the distribution of immunoglobulin
(IgG), complement (C3), or lymphoid or plasma
cells. These studies show there is local synthesis of
fibronectin and this is stimulated by synovial
inflammation. The production of fibronectin within
inflamed joints and its interaction with fibrin,
collagen, or their degradation products may in-
fluence the resolution or continuance of the
arthritis.

Serum concanavalin-A binding in rheumatoid
arthritis. M. F. R. Martin, P. A. Dieppe, H. E.
Jones, C. Warren, and J. Whicher. Bristol Royal
Infirmary, Bristol.
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Acute phase proteins are widely used to assess
activity and treatment responses in rheumatoid
arthritis (RA). Concanavalin-A (con-A) is a lectin
which binds specifically to the sugar residues present
in glycoproteins, many of which are acute phase
proteins. Serum binding can be measured cheaply
on stored serum samples, by a number of simple
techniques.' Con-A binding has therefore been
assessed in RA.
Acute phase proteins were measured by electro-

immunoassays and con-A binding by nephelo-
metry. Con-A binding in 100 normal subjects, aged
18-65, was 48 ± 6 7% (range 29-63). In 50 patients
with RA mean binding was 71-28 ± 16-8 (range
44-118). CRP levels correlated well with con-A
binding (r = 0-68, P<0-01). In 10 patients 6 con-
secutive weekly estimations of acute phase proteins
and con-A binding were measured; changes in
con-A paralleled closely the changes in CRP and
other proteins. Twenty-four patients treated with
D-penicillamine for 6 months were followed up
clinically and serologically before and monthly
after starting treatment. Clinical improvement was
accompanied by a significant decrease in blood
viscosity, CRP levels and con-A binding (mean
con-A decrease 12 1 %, P<0 05). In some patients
con-A, but not CRP changed, and vice versa.
Con-A binding is a simple, sensitive, specific, and
cheap estimation summating most acute phase
proteins except CRP. Levels are raised in active RA
and parallel the clinical response to specific therapy.
We have found con-A binding to be an important
addition to CRP in the assessment of RA.

Reference

Whicher J T, Warren C, Kohn J, Dieppe P, Read R.
Prot Biol Fluids 1979; 37: 641-4.

Native type Ll collagen-induced arthritis-an anti-
body-antigen complex mediated disease? R. B.
Clague, K. Morgan, M. J. Shaw, S. A. Firth, T.
Twose, and P. J. L. Holt. Department of Rheuma-
tology, Manchester University and *ICI Ltd,
Alderley Edge, Cheshire.

The role of IgM and IgG antibodies to native
type II collagen and of complement in the induction
of native type II collagen-induced arthritis in the
rat has been investigated. Previously we have shown
that arthritic rats have higher serum levels of
antibodies to native type II collagen than do non-
arthritic rats, and the onset of arthritis only occurred

after the development of humoral immunity to
native type II collagen.
Twenty Sprague-Dawley rats were treated with

either cobra venom factor (CVF) or buffer i.p. on
days 9 and 12 after primary immunisation. Serum
C3 levels were reduced in CVF-treated rats to
<7% between days 10-15, but there was no sig-
nificant reduction of C3 in buffer-treated rats. There
was no significant difference in serum IgM and
IgG antibodies between the 2 groups. Onset in
the 13 control rats which developed arthritis occurred
between days 10 and 18 (median day 12) compared
with an onset between 17 and 22 (median day 21)
in the 9 CVF-treated rats which developed arthritis.
Thus onset of arthritis was delayed in CVF-treated
rats and only occurred after C3 levels had returned
to normal.

Preliminary histological findings have shown that
polymorphonuclear leucocyte and mast cell in-
filtration are a predominant feature early in the
course of this arthritis. These findings suggest that
this experimental model of arthritis may be an
example of an antigen-antibody complex mediated
disease.

Antibody against 10 nm filaments in rheumatoid
arthritis. 0. A. Osung, M. Chandra, E. J. Holborow.
Bone and Joint Research Unit, The London
Hospital Medical College, London El.

The cytoskeleton of higher eukaryotic cells com-
prises filaments of different diameters, viz., micro-
filaments (5-6 nm) microtobules (20-25 nm), and
intermediate filaments (IF) (8-12 nm). The functions
of the latter may include the spatial integration of
cell organelles. Five classes of IF proteins are
distinguishable biochemically and immunologically:
(i) prekeratin (epithelial); (ii) skeletin or desmin
(muscle); (iii) vimentin (fibroblasts); (iv) neuro-
filaments; and (v) glial filaments.
Toh et al.1 showed that human smooth muscle

autoantibodies (SMA) may be directed at IF as
well as micro-filaments, and that SMA occurring
in some viral infections have antidesmin activity.
We have now shown that 81 % of 57 seropositive
rheumatoid arthritis patients studied have IgM
(± IgG) antibodies against IF in cultured Hep 2
and human skin fibroblasts demonstrable by
indirect immunofluorescence. Sera from 5 (41 %) of
12 seronegative RA patients and 3 (15%) of 20
healthy subjects and 8/10 RA synovial fluids also
stained IF. With RA sera, presence of SMA cor-
relates poorly with anti-IF antibodies.
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Absorption experiments with preparations of IF
suggest that in RA sera anti-IF is directed at
vimentin.

Reference
Toh B H, et al. Clin Exp Immunol 1979; 37: 76.

Antiperinuclear factor and keratin antibodies in RA.
G. D. Johrnson, A. Carvalho, E. J. Holborow, and
G. Russell. Bone and Joint Research Unit, The
London Hospital Medical College, London El.

Tests for antiperinuclear factor (APF) demon-
strable by immunofluorescence on buccal cells and
for antibodies to keratin (AKA) detected on
sections of rat oesophagus were performed on 102
cases of RA and 117 controls. APF was detected in
92% of the cases of RA (see Table 6). Positive tests
obtained with non-RA sera were generally weaker
than those given by the RA group; the antibody in
both RA and normals was mainly IgG class. The
difficulty in obtaining a substrate was confirmed,
only 2 satisfactory donors being identified among 27
individuals tested.

Table 6

Antiperinuclear Antikeratin antibody
factor (% + ve)

No. % + ve % Weak Upper Lower Oesophago-
+ ve oeso- oeso- gastric

phagus phagus junction

RA 102 81 11 41 51 71
Non-RA
patients 57 7 16 4 4 66
Healthy
controls 60 14 20 0 0 27

The incidence of keratin antibodies found was
related to the site from which the tissue was taken,
lower oesophagus providing best discrimination
between RA and controls, and oesophago-gastric
junction the highest incidence of positive staining in
all groups (see Table 5). The staining pattern given
by most positive sera was laminar, but occasionally
the keratinised layer was diffusely stained. Serum
from 45 cases of RA gave positive reactions for both
APF and AKA, and it is concluded that these tests
may be useful in screening patients for RA.

Monocyte function in rheumatoid arthritis (RA):
evidence for a defect in immune phagocytosis in
patients with vasculitis. N. Hurst and G. Nuki.
Rheumatic Diseases Unit, University of Edinburgh.
Evidence is accumulating which suggests that cells

of the monocyte/macrophage system may play a
key role in the pathogenesis of RA. As part of a
series of investigations of monocyte function in
patients with rheumatoid diseases a method has been
developed for studying monocyte phagocytosis in
cells separated from 10 ml of venous blood. Pre-
opsonised heat-killed C. albicans are mixed in sus-
pension in Teflon wells and numbers of extracellular
yeast remaining are counted at timed intervals.
Kinetic studies show that the rate of phagocytosis is
first order with respect to both yeast and monocyte
concentrations [M(j] so that the efficiency of phagc-
cytosis can be expressed by a rate constant.

Fourteen patients with definite or classical RA
and 14 healthy volunteers matched for age and sex
have been studied. The phagocytic rate constant
was not different in patients with rheumatoid factor
(RF) positive RA compared with controls but was
significantly reduced in all 5 RA patients with active
vasculitis (Fig. 2) Depression of the phagocytic rate
constant was not correlated with clinical disease
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Fig. 2 Phagocytic rate constant (K) for peripheral
blood monocytes in normal subjects and RA patients
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activity, ESR, titres of RF, or ANF. In 2 patients
depression of the phagocytic rate constant was

associated with the presence of C1Q binding com-

plexes and low CH50 but in 3 it was not. These
results suggest that a defect in phagocytosis by
monocytes may be a feature of RA with vasculitis
which is not always mediated by complement
activating complexes. Studies are in progress to
determine whether the defect involves Fc or C3b
receptors and whether similar defects are found in
synovial macrophages, where they might con-

tribute to the persistence of immune complexes.

The isolation of immune complexes containing both
IgM and IgG rheumatoid factors. V. E. Jones, P. J.
Cowley, C. Allen, and C. J. Elson. Postgraduate
Medical Institute, University of Exeter, Department
of Pathology, University of Bristol.

IgG rheumatoid factor (RF) is thought to be
important in both synovitis and vasculitis in rheuma-
toid arthritis (RA) because IgG RF levels are raised
in many patients with the disease and because
immune complexes deposited in the joints appear to
contain IgG RF. IgG RF activity is measured by
radioimmunoassay, but there are doubts about the
actual amounts present, because IgM RF may
interfere in the assay method. Any pentameric IgM
RF bound to antigen attached to the solid phase
could have other binding sites occupied by non-
rheumatoid factor IgG. This would be recognised
by the radiolabelled anti-IgG and falsely interpreted
as being IgG RF.
We have used an immunoadsorbent column of

the F (ab')2 fragment of rabbit antihuman V chain
to isolate IgM RF from the sera of RA patients.
The recovered IgM and IgG was analysed by radio-
immunoassay for IgM RF and IgG RF before and
after sucrose density gradient centrifugation. IgG
RF was isolated in the 7S fraction after gradient
centrifugation of the recovered IgM at acid pH.
Thus IgG RF is bound by IgM RF in immune

complexes and will be measured as such in the
radioassay. However, the possibility that trace
amounts of other nonrheumatoid factor IgG is also
bound has not yet been excluded. Currently this
method is being used to determine the constituents
of complexes in both sera and joint fluids of RA
patients.

Neutrophil surface-bound immunoglobulin-a feature
of Felty's syndrome? R. M. Minchinton, D. V.

Doyle, and A. H. Waters. St Bartholomew's
Hospital and Medical College, London ECI.

A role has been postulated for neutrophil antibodies
in the pathogenesis of the neutropenia of Felty's
syndrome.1 In a study of 8 patients with the syn-
drome we have demonstrated neutrophil surface-
bound immunoglobulin using fluorescein-labelled
antihuman globulin and paraformaldehyde fixation
of the neutrophils to prevent nonspecific surface
adsorption of immunoglobulin. Neutrophil fluor-
escence was not detected in control patients with
rheumatoid arthritis without Felty's syndrome. The
cellular binding of immunoglobulin occurs in vivo
and could not be reproduced with the patients' serum
and neutrophils from normal donors using an

indirect antiglobulin technique. The presence of
alloantibodies due to previous pregnancy or trans-
fusion can obscure this picture. Serial studies in 1

patient showed loss of neutrophil fluorescence
during successful treatment of his rheumatoid
disease. The results of this study, which are sum-

marised in Table 7, suggest that neutrophil fluor-
escence may be a useful marker for Felty's syndrome.

Table 7 Neutrophil autofluorescence in Felty's syndrome
Patient Normal Neutrophils Indirect Direct

__ - auto auto
Donor I Donor 2 Donor 3 test test

++ +
2 - - - +++ +-++
3 - - - +++ +++
4 - - - ++ +
5 - - - + +
6* - + ++ +++ +++
7* - + + + +
8* W+ W+ + + +

*Alloimmunised as determined by platelet-leucocyte antibody
screening using lymphocytotoxicity and immunofluorescent techniques.

Reference
Calabresi P, Edwards E E, Schilling R F. J Clin Invest
1959; 28:2091.

Serological findings in patients with ' ANA-negative'
SLE. P. J. Maddison, RNHRD, Bath; T. T.
Provost, Johns Hopkins, Baltimore, and M.
Reichlin, SUNY, Buffalo, NY.

The presence of autoantibodies to a variety of
nuclear antigens is a characteristic feature of SLE,
and some of these systems, notably antibodies to
nDNA, appear to have a major immunopathogenic
role in the disease. The presence of ANA has been
considered to be very important in making the
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diagnosis of lupus, but recently several groups have
observed that some patients satisfying many
clinical criteria for SLE lack demonstrable ANA.
We report our experience of studying 66 patients
who developed clinical manifestations suggestive of
lupus but in whom ANA examinations by immuno-
fluorescence using mouse liver substrates over
extended periods of time were negative, despite
presence of active disease. However, 59 (90%) of
these patients had serological findings characteristic
ofSLE.

Precipitating antibodies to the cytoplasmic antigen
Ro (SSA) were demonstrated in the sera of 41 (62 %)
patients by immunodiffusion in agarose. These
antibodies have been shown previously to have a
high degree of specificity for SLE. Antibodies to
ssDNA were detected in 18 of the remaining
patients, and in 6 of these cases the antibodies to
DNA had complement-fixing properties. In only 7
patients did we fail to demonstrate a specific anti-
gen-antibody system. Although it appears that
patients with otherwise typical SLE may be con-
sistently ANA-negative, we emphasise that sero-
logical abnormalities typical of lupus can be
demonstrated in the majority.

Systemic lupus erythematosus in childhood. F.
Caeiro, F. Michilson, R. Bernstein, G. R. V. Hughes,
and B. M. Ansell. Juvenile Rheumatism Unit,
Taplow, CRC, Northwick Park Hospital, and
Hammersmith Hospital.

Reports of SLE in childhood, predominantly from
the USA, have provided conflicting views on its
course and prognosis. The clinical and serological
features have been analysed in 42 patients with an
onset of systemic lupus erythematosus under 16
years of age. Thirty-seven (88 1 %) were female and
5 (11-9%) male. The mean age of onset was 12 3
years (range 7-16); ll patients were 10 years or
under. A preliminary analysis of these younger
patients showed no marked difference from the
adolescents, so the group has been considered as a
whole.
The main clinical features are shown in Table 8.

The mean duration from diagnosis was 7-1 years
(range A-25). There were 6 deaths (14-2%), 4
female and 2 male, 3 from infection, 2 from renal
failure, and 1 from heart failure. The survival was
calculated both from date of onset and from the
date of diagnosis. Using the latter, the estimated
survival at 5 years was 82 6% and at 10 years
76 -1 %. This suggests that SLE in childhood is
not necessarily associated with a poor prognosis.

Table 8 Major clinical features in 42 children with SLE

Clinical features %

Arthritis or arthralgias 100
Skin rash 76.1
Fever 54.7
Alopecia 54*7
Vasculitis 54-7
Nephritis 47 -6
Lymphadenopathy 40.4
Pleurisy 35.7
Raynaud's phenomenon 30.9
Psychosis 30.9
Photosensitivity 28.5
Neurological 26.1
Pericarditis 23 8
Oral/nasal ulcers 19.0
Splenomegaly 19.0

Although generalised lymphadenopathy and fever,
particularly in the young, were more common than
in adults, there appears to be no major differences
between prepubertal, adolescent and adult SLE
with respect to clinical and serological findings.
Similarly, the CRP was rarely elevated even in
active disease.

A quantitative measurement of complement (C3)
activation in SLE and rheumatoid arthritis. Brian
Bourke, Ian Moss, and R. N. Maini. Charing Cross
Hospital and the Kennedy Institute, London W6.

Complement hypercatabolism in vivo is a feature of
diseases mediated by immune complexes. Measure-
ments of individual plasma complement components
may be misleading when used as a guide to rates of
breakdown because of variations in the rate of
synthesis. An accurate measurement of breakdown
products is therefore desirable. A quantitative assay
using rocket immunoelectrophoresis has been
developed to measure C3d, a relatively stable
product of C3 catabolism. The results are expressed
in combination with the total C3 to derive an

(C3dmg/l x 100).
activation index' C3 mg/I
One hundred and thirty-three patients with

various rheumatic diseases and 55 normal volunteers
were studied (see Fig. 3). 80% of patients with SLE
had a raised activation index, and this correlated
with clinical evidence of disease activity and in-
versely with C4 and haemolytic complement levels
(CH50). Immune complexes were detected in sera
from most of these patients by Raji cell and Clq
binding. 26% of patients with rheumatoid arthritis
(RA) had a raised activation index, and this cor-
related with evidence of clinically active diseases
often complicated by extra-articular features.
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ACTIVATION
INDEX (Mean ± SD)

(40) (53) (15) (10) (15) (55)

~ I i I I

8 factory in these assays. The results on 65 RA and 30
SLE patients are presented.

51 % of the RA and 90% of the SLE patients were
positive in 1 or more of the assays. The distribution

7 of the positive sera in the 3 assays showed dis-
similar patterns within the 2 disease groups. In RA
Clq-PEG was positive in 32 %, Clq-SP in 29 %, and

6 RCA in 20%. In SLE the distribution was strikingly
different; Clq-PEG was positive in 16%, CIq-SP in
50%, and RCA in 74%.

5 The lack of correlation between the assays could
be due to (a) differing properties of the complexes
detected such as size and complement binding

4 characteristics, and (b) the binding of other bio-
logical materials such as antinuclear antibodies and
rheumatoid factors.

3 Although the range of assays chosen appears
suitable for our investigations, these data suggest
that each assay alone is of limited clinical use.

2

1

SLE RA GOUT OA OTHER NOR-
RHEUM. MALS

DI S.

Fig. 3

Serial measurements have been undertaken on

some SLE patients and indicate that the levels of
C3d reflect changes in clinical disease activity. These
results suggest that C3d levels are a useful measure

of complement activation by immune complexes and
deserve further evaluation.

The different profiles of immune complex assays in
RA and SLE. P. A. Mumford, A. C. Horsfall, and
R. N. Maini Kennedy Institute of Rheumatology,
London W6.

To evaluate the clinical usefulness of monitoring
immune complex levels in patients with rheumatic
diseases a study was designed to compare the
performance of three assays: 1251 Clq binding assay
(Clq-PEG),1 Clq solid phase (Clq-SP), 2and the
Raji cell assay (RCA).3 We have shown both intra-
and interlaboratory reproducibility to be satis-

References
1 Zubler R H, et al. JImmunol 1976; 116: 232-5.
2 Hay F C, et al. Clin Exp Immunol 1976; 24: 396-400.
3Theofilopoulos A N, et al. J Clin Invest 1976; 57: 169-82.

Fantasies about the appearance of affected joints
among children with juvenile chronic arthritis. J. G.
Beales, J. H. Keen, V. P. Mellor, and P. J. L. Holt.
Department of Rheumatology, University of Man-
chester, and Booth Hall Hospital, Manchester.

Although it is generally recognised that the sight
of a surface injury is emotionally distressing to the
injured child, there has been virtually no previous
investigation of the extent to which children with
internal pathology experience fantasies about the
appearance of that pathology.
As part of an on-going psychological study of

children with juvenile chronic arthritis, 40 children
with this condition aged 6 to 17 years, were asked
to draw what they imagined their diseased joints
looked like. Among older children in particular,
there was evidence of sometimes horrific and
bizarre fantasies about the appearance of affected
joints which were responsible for considerable
emotional distress. Medical staff who were unaware
of the existence of these fantasies failed to provide
information which would dispel them. What was

said to the child by doctors and nurses sometimes
unintentionally contributed to the development of
such fantasies.

Is low-dose levamisole (150 mg/week) an alternative
to gold in the management of rheumatoid arthritis?

8

6
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H. A. Capell, J. A. Hunter, S. Papazoglou, and
R. M. Murdoch. Centre for Rheumatic Diseases
and University Department of Medicine, Glasgow.

The role of levamisole in the treatment of patients
with rheumatoid arthritis has not yet been estab-
lished. A dose of 150 mg/week has been recom-
mended' 2 as effective but less toxic than higher dose
regimens. However, this lower dose has not, to date,
been compared with a widely used drug such as gold.

Forty-eight patients with rheumatoid arthritis
were randomly allocated to treatment with either
intramuscular gold or levamisole 150 mg/week by
mouth. After 6 months 20 of 24 on gold and 15 of
24 on levamisole continued treatment. All patients
who stopped gold did so because of side effects, but
two levamisole patients were unwilling to continue
therapy because of worsening joint symptoms.
Comparison of initial and 6-month values in

patients who remained on therapy showed significant
(P<0.01) improvement in pain score, articular
index, ESR, and rheumatoid factor in the gold
treated group but no significant differences in the
levamisole group. Toxicity of levamisole 150 mg/
week was less than in a previous study3 using 450
mg/week, but we have been unable to demonstrate
a significant beneficial effect with the lower dose
regimen. We conclude that levamisole 150 mg/week
is not an alternative to gold in the treatment of
rheumatoid arthritis.

References
Multicentre Study Group. J Rheumatol 1978; 5 (Suppl 4):
5-10.

2 Multicentre Study Group. Lancet 1978; ii: 1007-12.
3 Capell H A, etal. Ann Rheum Dis 1979; 6: 567.

A biochemical study of sulphasahrzine in rheumatoid
arthritis. H. A. Bird, J. S. Dixon, M. E. Pickup, and
V. Wright. Clinical Pharmacology Unit, Royal Bath
Hospital, Harrogate.

Sulphasalazine (SAS) has been claimed to be
effective in rheumatoid arthritis (RA).1 We have
therefore studied biochemical changes occurring in
15 patients with RA treated with SAS who had not
previously received penicillamine-like drugs.

Patients were allowed Nuseal aspirin as backup
therapy and attended a special clinic on 8 occasions
over a 6-month treatment period during which 8
clinical and 25 laboratory parameters were followed.
Biochemical changes occurred from the 8th week of
therapy when significant (P<0-01) changes occurred
in ESR, viscosity, histidine, and haptoglobin. By
week 12 significant change (P<0-01) also occurred

in C-reactive protein and by week 20 in immuno-
globulins. These changes were sustained and were
not seen in patients on aspirin alone.
Comparison of correlation matrices between

clinical and laboratory variables for other drugs
tested in this 'human model of penicillamine-like
action'2 suggest the drug is slightly less effective
than gold or penicillamine but more effective than
hydroxychloroquine or alclofenac. These results
indicate that SAS would be worthy of controlled,
randomised clinical trials.

References
1 McConkey, et al. Br MedJ 1980; 442-4.
2 Bird, etal. Ann Rheum Dis 1980; 29: 281-4.

Improvement in peripheral blood lymphocyte re-
sponsiveness to concanavalin-A (con-A) and poke-
weed mitogen (PWM) in patients with rheumatoid
arthritis (RA) during gold therapy. J. Highton, G. S.
Panayi, P. Shepherd, J. Griffin, and T. Gibson.
Guy's Hospital, London SEI 9RT.

The mechanism by which aurothiomalate (GST)
improves rheumatoid disease is unknown. One
suggestion from in-vitro work is that GST might
act by impairing lymphocyte function. We therefore
studied peripheral blood lymphocyte transformation
(PBLT) to con-A, phytohaemagglutinin (PHA), and
PWM in 23 patients with RA during GST treatment.
Prior to starting GST therapy PBLT to all 3 mitogens
was significantly depressed compared to 30 normal
controls. After 15-25 weeks GST, LT rose to within
the normal range. Improvement over pretreatment
values was significant for con-A (P<0-001) and
PWM (P<0-02) but not PHA (significance figures
refer to lymphocyte responses measured as areas
under the dose response curve-see Fig. 4). There
were significant falls in CRP (P<0-001), latex titre
(P<0-001) Ciq binding activity (P<0.01), and
Ritchie index (P<0-001). Con-A LT was weakly
related to CRP (r =-0 4, P = 0 02). LT to PI4A
and PWM were not related to measurements of
disease activity.
The observed improvement in PBLT contrasts

with the suppressive action of GST in vitro. A
possible explanation is that the mean highest serum
gold level of 2-35 ,tg/ml in our patients is too low
to suppress PBLT, whereas the higher levels ex-
pected in the synovial membrane would be sufficient
to inhibit inflammation. A consequent decrease in
the release of possible humoral suppressive factors
produced by the rheumatoid synovium might then
explain the improvement in peripheral blood
lymphocyte responsiveness during GST therapy.
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Fig. 4 Improvement in PBLT in patients with RA
after 15-25 weeks GST treatment. For compact
presentation PBLT is shown as area under the dose
responsive curve, which takes account of differences
occurring at 4 mitogen concentrations tested. Units are
arbitrary units of area which are different for each
mitogen. Flags represent one standard error of the mean.
Pretreatment LT is significantly lower than normals:
Con-A P<0 001, PHA P<0 05, PWMP<0 001.
The improvenient in LT over pretreatment values is
significant for con-A (P< 0 * 001) and PWM (P< 0 * 02)
but not for PHA.

Thymopoietin for rheumatoid arthritis. P. A.
Thrower, D. V. Doyle, J. Scott, and E. C. Huskisson.
St Bartholomew's Hospital, London ECL.

It has been suggested that levamisole might have a

thymomimetic effect and this prompted the use of a

synthetic pentapeptide thymopoietin in rheumatoid
arthritis. Thymopoietin was given in a dose of
50 mg intravenously weekly for 6 months to 12
patients with definite or classical rheumatoid
arthritis. Comparable groups of 12 patients were
treated with penicillamine 250 mg daily then twice
daily and levamisole 150 mg weekly. Mean changes
are shown in Table 9. There were no significant
differences between the groups at the start of the
study. Thymopoietin relieved pain, reduced the
duration of morning stiffness, articular index and
proximal interphalangeal joint size. There were
changes of borderline statistical significance in ESR

Table 9 Changes at 6 months in the 3 treatment groups
Levamisole Thymopoietin Penicillamine

Pain -2.9 -7.7* -5*0*
Duration ofmorning
stiffness (min) -28 . 8* -68*8* -29*3*
Articular index -5.3* -8*0* -4*6*
PIP joint size -11*.6* -11 *4* -14*8*
ESR (mm) -19*3* -9*8 -26-5*
IgG -0-6 -1.7 -1.4
IgM +0-1 +0-1 -0-2
IgA +0-1 0 -0-4*

*Statistically significant or highly significant change.

and IgG. Changes were similar to those produced by
penicillamine and levamisole (Table 9). There was no
significant change in the titre of rheumatoid factor.
Patients who responded to levamisole did not
necessarily respond to thymopoietin or vice versa.
Two rashes occurred in patients receiving thymo-
poietin but no serious side effects were noted.

Azathioprine in rheumatoid arthritis: double-blind
study of full vs. half dosage VS. placebo. J. Woodland,
D. M. Chaput de Saintonge, S. J. W. Evans, and
H. L. F. Currey. The London Hospital, London
El lBB.

We attempted to establish the minimum effective
dosage of azathioprine in RA by comparing the
drug at 2 5 and 1-25 mg/kg/day against placebo
under double-blind conditions over 6 months.
Forty-two patients with severe RA were allocated
to 1 of the 3 regimens. None was taking cortico-
steroids; all remained on NSAID.

Treatment favourably influenced grip strength,
visual analogue, morning stiffness, and the patients'
assessment on a 4-point scale (Table 10). There was

Table 10
Treatment Change Significance

(6/12 vs. 0)

Morning stiffness Placebo -2 0 0
(min) 1*25 Aza -45 J*O0 -*01

2*5 Aza -64 J

Patient assessment Placebo -0-73
(grade) 1 * 25 Aza -100 l. 0 *01

2-5Aza -1-90 f° J

Analogue score Placebo -12-5
(mm) I *25 Aza -25.6 .0.01

2-5Aza -40.0 J

Grip strength Placebo -3.2
(mmHg) I *25 Aza 11*2 5001

2 5Aza 350 J

There was no significant change in functional capacity, haemoglobin,
or ESR.
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a general trend for the high dose to be more effective
than the half dose, and for this to be more effective
than placebo, but the significant differences were
mainly between high dose and placebo.

Withdrawals on high dose were 7/15, low dose
4/14, and placebo 2/13. The commonest 'side
effects' (and reasons for withdrawal) were gastro-
intestinal and headaches. Concurrently admin-
istered nonsteroidal anti-inflammatory drugs-
particularly indomethacin-may have played an
important role in this.

This study confirms the effectiveness of azathio-
prine 2- 5 mg/kg/day in severe RA. Halving this
dosage in an attempt to reduce the oncogenic
hazard probably reduces effectiveness to a level
somewhere between that of full dosage and placebo.

Long-term aathioprine in rheumatoid arthritis
(RA)-a double-blind study. M de Silva, and B. L.
Hazleman. Addenbrooke's Hospital, Cambridge.

Thirty-two patients with classical/definite rheumatoid
arthritis have received azathioprine for 3 to 12 years.
All initially received myocrisin and azathioprine;
22 remain on this combination, while in 10 sodium
aurothiomalate had been discontinued because of
adverse reactions or lack of effect.

In order to evaluate the continued therapeutic
role of azathioprine placebo tablets were sub-
stituted in a double-blind manner to half the
patients. Regular clinical and laboratory assess-
ments were carried out for at least 8 months.

Eleven of the 14 patients on azathioprine com-
pleted 8 months-withdrawals were for reasons
other than clinical deterioration. Twelve of the 18
patients on placebo completed 8 months, 6 had
deteriorated clinically necessitating withdrawal be-
fore completion, and a further 5 had to be restarted
on azathioprine at the end of 8 months.

Crysal surface charge and inflammation. P. A.
Dieppe, A. Swann, J. Hornby, R. Jenkins, N. P.
Luckman, and A. W. Preece. Bristol Royal In-
firmary, Bristol.

Crystal-induced inflammation is probably initiated
by interactions between the crystal, cell membranes,
and proteins. Electrostatic forces may be important,
and methods have been developed to measure
crystal surface charge. The effects of heat, grinding,
and sonication of crystals on morphology, charge,
and inflammatory potential have been assessed.

Urate, pyrophosphate, hydroxyapatite, and brush-
ite crystals were prepared and examined by

Table 11
Crystal Electrophoretic mobility Increase infoot

(jss-I VWl cm, mean± SE, n=12) diameter, 24 hours
(mean ± SE, n =6)

Urate 1-15±0-01 0-38±0-01
Pyrophosphate 0.71 ±0*009 0*20+0*20±0*02
Hydroxyapatite 0*75±0*01 0*25±0*01
Brushite 0*72±0*007 0*18±0*02

Heated urate 0*79±0*03 0*27±0*02
Sonicated urate 0*86±0*02 0*30+0*02
Ground urate 0*66±0*03 0*23±0*01

RBCs 1*07±0*02 -

microscopy and infrared spectrophotometry. Inflam-
matory responses were measured in the rat foot pad.
Surface charge has been examined in varying ionic
strength media by crystal electrophoresis, using
light microscopy or by laser-Doppler spectroscopy.

Crystals were found to have a net electrophoretic
mobility of sign and magnitude similar to that of
erythrocytes (Table 11). Mobility increased in low
ionic solutions, suggesting it is a property of the
crystal surface charge. Heat, grinding, and sonication
all reduced charge by between 15 and 40%. Low
surface charge was associated with less inflam-
matory activity. Urate crystals had the highest
charge and were the most reactive. Heat, grinding,
and sonication of urate crystals reduced inflam-
mation by between 10 and 50% (Table 11).

Crystals have been found to possess a negative
charge, likely to affect protein binding and inflam-
mation. The great susceptibility of this charge to
widely used laboratory techniques questions the
validity of much previous work and suggests
possible alternative mechanisms of crystal-induced
inflammation.

Pyrophosphate arthropathy-a clinical study. G. J. M.
Alexander, D. G. I. Scott, H. Jones, and P. A.
Dieppe. BRI, Bristol and RNHRD, Bath.

One hundred consecutive patients presenting to a
rheumatological unit with arthritis, x-ray chon-
drocalcinosis, and/or calcium pyrophosphate di-
hydrate crystals in synovial fluid have been seen.
Full assessments have been completed in 89 patients.
There were 63 women (mean age 72) and 26 men
(mean age 62). A striking sex difference was found
in younger patients. Of 15 below 60, 11 were men
and only 4 women.
Acute attacks were more common in men (52%)

than women (26 %). The knee (55%) wrist, and
ankles were most often affected. 36% of men with
acute attacks had no chronic arthritis, compared
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with only 2% of women. Chronic arthritis was
common in knees and hands, with a distribution
typical of generalised osteoarthritis in many cases,
particularly elderly women. There was a high
incidence of severe joint disease. Thirty-four
patients had an associated condition: thyroid
disease 10, parathyroid 3, gout 1, hypermobility 9,
neirological disease 5, rheumatoid arthritis 5,
chronic steroid therapy 12.

This study has deliniated 2 subgroups of pyro-
phosphate arthropathy: (1) the elderly, predom-
inantly female group, with GOA and aggressive
destructive bone and joint lesions; (2) a previously
undescribed group of young men with an apparently
benign joint disease. A high incidence of reversible
associated conditions was found in all age groups.

Ferrography:}a new approach to particles in joint
fluid. J. A. Hunter, G. Mills, W. C. Dick, and
R. D. Sturrock. Centre for Rheumatic Diseases,
University Department of Medicine, Baird Street,
Glasgow, and Machinery Monitoring Services,
Glasgow.

Ferrography has been used since 1971 to detect wear
particles in lubricating fluids from machines.' More
recently descriptive work has identified particles in
arthroplastic and osteoarthritic joints.2 We have
extended this work to erosive joint disease.

Particles in knee joint fluid from 23 patients with
seropositive rheumatoid arthritis were recovered by
ferrography. Cartilaginous and calcified particles
measuring up to 2 1 mm in diameter can be seen
with varying shapes. Those greater than 100 ,um in
length were low in mucopolysaccharide and con-
tained no calcium. Their facetted edges suggested
that they had broken from a surface such as cartilage.
These particles were recovered in larger numbers
from patients treated with corticosteroids than those
on anti-inflammatory drugs alone (P<0 002).
Patients with advanced radiological changes had
more large particles than those with the mildest
changes (P<0 05). Although the number of these
particles correlates with pain and possibly with
wear, it do-es not relate to disease activity or duration.

Preliminary results in patients with osteoarthritis
and seronegative spondarthritides show changes
comparable to those in rheumatoid arthritis treated
with anti-inflammatory agents.

References
1 SeifertW W, Wescott V C. Wear 1972; 31: 27-42.
2 Mears D C, Hanley E N Jun, Rutowski R, Wescott V C.
Wear 1978; 50: 115-25.
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An articular index for the assessment of osteo-
arthritis. D. V. Doyle, J. Scott, P. A. Dieppe, and
E. C. Huskisson. St Bartholomew's Hospital,
London ECI.

Osteoarthritis is often a polyarticular disease. An
index of joint tenderness was therefore devised to
assess 48 joint units chosen to reflect the character-
istic pattern of the disease. Joints were scored for
tenderness on pressure or movement on a 4-point
scale. Interobserver error was tested by examination
of the same 24 patients by 4 observers. Intra-
observer error was tested by examination of 12
patients twice within 20 minutes by 4 observers.
Differences between observers were always greater
than differences within observers (Table 12).

Table 12 Validation of the articular index in
osteoarthritis

Intraobserver Interobserver
error error

Mean score 11.9 13*3
Mean difference 1*4 3*0
Standard error 02 0*4
Coefficient ofcorrelation± 0.97 0*92
Coefficient ofvariation 08% 39.4%

The index has been evaluated in 2 studies. In the
first an anti-inflammatory drug was compared with
a simple analgesic. There was no difference between
the pain relief achieved by the 2 treatments. Several
measures including articular index, experimental
granuloma, and patient preferences favoured the
anti-inflammatory drug. In the second study 3 anti-
inflammatory drugs were shown to influence favour-
ably measures including articular index, morning
and inactivity stiffness in comparison with placebo.
An articular index should be considered in addition
to conventional measures of the disease.

The association of klebsiella with ankylosing spondy-
litis. J. R. Archer. Bone and Joint Research Unit,
The London Hospital Medical College, London
El 2AD.

It has been suggested' that certain Gram-negative
bacterial antigens cross-react with HLA B27, thereby
preventing an efficient immune response, and that
this somehow permits the development of ankylosing
spondylitis in infected individuals. Evidence for
cross-reaction was based on the strong anti-
Klebsiella reactivity of the rabbit antisera raised
against pools of HLA B27 positive cells. Our
absorption studies on these sera failed to provide
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evidence for specific anti-B27 cytotoxic activity, and
showed that their antilymphocyte and antibacterial
properties were separable. Lymphocytes from
healthy B27 positive individuals with a history of
arthritis failed to react with antiklebsiella sera,
while antisera against these cells had no anti-
klebsiella activity.
The results do not support the cross-reactive

hypothesis but are consistent with recent evidence
for binding of klebsiella antigens to HLA B27
positive lymphocytes.2

References
Ebringer A, Cowling P, Ngwa Suh N, James D C 0,
Ebringer R W. INSERM, HLA and Disease Abstracts
1976: 27.

2 Geczy A F, Alexander K, Bashir H V, Edmonds J.
Nature 1980; 283: 782.

Aortic regurgitation in seropositive juvenile arthritis.
A. M. Leak, M. Millar-Craig, and B. M. Ansell.
Juvenile Rheumatism Unit, Taplow, and Depart-
ment of Cardiology, Northwick Park Hospital,
Harrow.

Seropositive juvenile chronic arthritis is a relatively
uncommon form of childhood arthritis, usually
causing severe destruction of joints associated with
considerable functional disability. Nodules with
typical rheumatoid histology are not infrequent; the
overall pattern of disease resembles adult arthritis,
but vasculitis is rare.
During the last 7 years lone aortic regurgitation

has been seen to develop in 4 such patients, none of
whom had a preceding history of rheumatic fever
(Table 13). Echo cardiography showed left ventricu-
lar enlargement and fluttering of the anterior mitral
cusp characteristic of aortic regurgitation. There was
no evidence of aortic root dilatation. Sudden deterio-

Table 13 Aortic regurgitation in seropositivejluvenile
arthritis
Case 1 2 3 4

Age at onset
arthritis
(years) 9 10 8 8
Age systolic
murmur heard
(years) 10 11 14 17
Age diastolic
murmur heard
(years) 12 16 15 18
Worsening
symptoms
(months) 4 2 6 Nil
Outcome 1980 Aortic Death Aortic Moderate

valve valve aortic
replacement replacement regurgitation

ration occurred in 2, 1 of whom required urgent
aortic valve replacement, and 1 died while awaiting
assessment. It would appear that rheumatoid granu-
lation tissue at the valve cusps and at the root of
the aorta is the underlying cause; it is possible that
healing of the lesions may lead to sudden deteriora-
tion of valvular function. Because of this it is im-
portant to include regular cardiac appraisal as part
of the routine assessment in seropositive juvenile
arthritis.

Rheumatoid cervical myelopathy (RCM). J. S. Marks
and J. Sharp. Withington Hospital, Manchester.

The mode of presentation and the factors which
influenced the diagnosis and outcome in 28 patients
(6 M, 22 F) with RCM have been reviewed. The
presenting symptoms included paraesthesiae and/or
numbness (21 cases), weakness (6), flexor spasms (5),
and incontinence (2). Isolated sensory loss often
presented in a glove and stocking distribution and
was rarely recognised as an early feature of RCM
but was misdiagnosed as a peripheral neuropathy.

Multiple neurological deficits were eventually
present in all patients and included spastic quadri-
paresis (16), spastic weakness of the legs (5), bladder
disturbance (9), and cranial deficits (6). Twenty-five
patients had impairment of light touch and pin
prick but the sensory level did not correlate with the
presumed level of cord compression. Eighteen
patients had dissociation between loss of proprio-
ception and vibration sense.

All patients had one or more cervical luxations.
Five patients had atlanto-axial luxation alone; 6
had subaxial luxation alone; the remaining 17 had
combinations of atlanto-axial and subaxial luxa-
tions. The level of the cervical luxation did not
influence the mode of presentation or the eventual
neurological deficit.
There were 9 deaths among 18 patients treated

conservatively compared with 3 deaths in 10 treated
by occipito-cervical fusion, although fitness for
surgery may have selected a group at lesser risk.
Patients with severe preoperative neurological
deficits were as likely to benefit from surgery as
those with more limited deficits.

The relationship of diffuse interstitial lung disease
(DILD) to gold and penicillamine therapy. D. L.
Scott,1 G. V. H. Bradby,1 G. C. Zaphiropoulos,2 and
C. F. Hawkins.1 Rheumatism Research Wing,
Birmingham University' Coventry and Warwick
Hospital.2
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Table 14 Interstitial lung disease related to gold and penicillamine

Sex Age Diagnosis Drug Rose- Waaler Steroids Result

1 F 51 RA Gold +ve Not used Improved
2 F 55 RA Gold +ve Used No improvement
3 M 58 RA Gold -ve Not used Improved
4 M 60 RA Gold + ve Not used Improved
5 M 61 Psoriatic Gold -ve Used No improvement

arthritis
6 F 50 RA Gold +ve Used Slight improvement -
7 M 50 RA Penicillamine + ve Used No improvement

A number of isolated case reports have suggested
there is an association between gold and penicil-
lamine therapy and DILD. We have studied 7 cases
where there was an unequivocal temporal relation-
ship between treatment with these drugs and the
development of DILD. Symptoms developed after
7-20 injections (50 mg) of sodium aurothiomalate
(6 cases) or 19 months' penicillamine (1 case). The
,characteristic findings were the sudden onset of
dyspnoea, the development of crepitations, and
bilateral diffuse pulmonary shadowing on chest
radiographs. Pulmonary function tests (5 cases)
showed a restrictive defect with a reduced vital
capacity and transfer factor. Further details are
shown in Table 14. Three patients improved when
therapy was withdrawn. In the other 4 cases there
was evidence of a gradual progression from alveo-
litis to pulmonary fibrosis. There was no evidence
that steroids were beneficial in these patients.
Most patients had evidence of hypersensitivity:

an esosinophilia occurred in 4 cases; an IgE response
to gold in 1 case (pregold 375 U/ml: postgold
5000 U/ml); proteinuria in 3 cases; a skin rash in 1
case; thrombocytopenia in 1 case; and an immediate
postinjection reaction in 1 case.
We conclude DILD can be a serious adverse

reaction to therapy. It is probably far commoner
than generally recognised. Dyspnoea developing
during treatment with gold or penicillamine requires
careful evaluation and may necessitate the cessation
of therapy.

The pathogenesis of gold induced post-injection
reactions in patients with rheumatoid arthritis. B. D.
Williams, B. A. Pussell, J. Sewell, C. M. Lockwood,
and A. Nicholas. Department of Rheumatology and
Nuclear Medicine, Hammersmith Hospital, London
W12 OHS.

The effects of sodium aurothiomalate (GTM) on the
clearance and organ distribution of radiolabelled
heat-damaged erythrocytes was studied in 2 groups
of patients, 6 patients who developed a worsening

of their rheumatic symptoms after GTM and 10
patients who did not. GTM delayed the clearance of
red cells in the symptomatic group (mean ± SE
pregold 9 - 6 Ai1*9 mins, post gold 51*5 min 15
min) but had no effect on the asymptomatic group
(pregold 18 3 ± 6 6 min, postgold 18 9 ± 6 5
min). Delayed clearance was associated with
reduced splenic and increased pulmonary uptake.
The importance of humoral mechanisms in the

pathogenesis of symptoms was investigated using
plasma exchange (Px). Px removed immune com-
plexes from the circulation and prevented the
exacerbation of symptoms but failed to influence the
inhibitory effects of GTM on red cell clearance.
Rechallenge with GTM when the immune com-
plexes had reappeared in the circulation produced a
further exacerbation in symptoms. These findings
suggest that the postinjection reaction is initiated by
inhibition of the reticuloendothelial system and that
humoral factors play an important part in its
pathogenesis.

Antibiotic concentrations in synovial fluid (SF) after
oral administration. M. I. D. Cawley, M. A. Sattar,
and S. J. Barrett. Departments of Rheumatology
and Microbiology, Southampton General Hospital.

Pyogenic, especially staphylococcal, infection of
synovial joints is an important complication of
rheumatoid and other joint diseases. Data on
antibiotic penetration of joints are inadequate, most
reports having been on single samples of SF. We
collected multiple synchronous blood and SF
samples after oral antibiotic administration to 22
patients with synovial effusions requiring diagnostic
or therapeutic aspiration. Hospitalised subjects were
confined to bed with the knee resting in a back splint.
Existing drug therapy was continued. Systemic and
local disease activity were quantified by conventional
clinical and laboratory criteria including synovial
fluid analysis. Under strict asepsis soft plastic can-
nulae were inserted into the knee and a forearm
vein and left in situ. No morbidity was experienced.
Antibiotics were given for 24 hours as follows:
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Amoxycillin 250 mg 8 hourly (7 subjects); flucloxacil-
lin 250 mg 6 hourly (6 subjects); fucidic acid 250 mg
6 hourly (6 subjects); cephradine 500 mg 6 hourly
(6 subjects). Samples of SF and blood were with-
drawn at 0, 30, 45, 60, 90 minutes and 2, 3, 4, 6, 8,
12, 24, 36 hours. Antibiotic concentrations were
measured by quantitative bioassay. With these doses

cephradine in SF did not consistently reach the
minimum inhibitory concentration (MIC) for
Staphylococcus aureus. The other 3 antibiotics all
reached the MIC, but concentrations in SF peaked
later and lower than in serum. Considerable varia-
tion in serum and SF concentrations was observed
independently of the severity of inflammation.

Book reviews
Drug Treatment of the Rheumatic Diseases. By F. Dudley
Hart. Pp. 201. £12.95. MTP Press: Lancaster. 1979.

This book is aimed primarily at the general practitioner
to help him find his way through the many and various
drugs that are available now for the treatment of arth-
ritts in its various forms. It does, of course, have the
limitations of such a book in that treatment is restricted
to chemotherapy whereas the treatment of arthritis
involves very much more than just drugs. The first
section of the book comprises a review of clinical pharma-
cology of the various types of drugs, starting with
general principles and then going on to review the non-
steroidal anti-inflammatory drugs, followed by those that
actively affect the rheumatoid disease process. There are
chapters on the use and abuse of corticosteroids and the
place of analgesic drugs and intra-articular and soft-
tissue injections.

This general review of the drugs available is, I think,
helpful and gives plenty of useful information on side
effects and clinical use. In particular there is information
on drug interactions, and this is a welcome point. Proper
names for the drugs are used throughout which may be a
little confusing to some general practitioners, who are
perhaps, more familiar with the proprietary names, and I
think it is a pity that both are not used. The book is
clearly aimed at the American as well as the United
Kingdom general practitioner, and of course the use of
drugs in the treatment of arthritis varies somewhat on the
2 sides of the Atlantic. This inevitably involves some
compromises.

I felt that the chapter on the use of drugs in rheumatoid
arthritis was a little disappointing, as I think more
could have been said about the role of penicillamine and
gold and the particular problems in their use in this
disease. By contrast, the chapter on gout was a little
overelaborate, and some of the recommendations for the
investigation of gout will, I think, be a little difficult to
follow in general practice. The chapters on ankylosing
spondylitis and polymyalgia rheumatica were useful.
On balance, I think this book is a very helpful one to have
on the shelf for ready reference for the general practi-
tioner faced with the arthritis which forms such a large
part of his practice. Particularly valuable are the lists of
references and recommended reading. The book is to
be recommended.

A. K. THOULD

Concise Management of the Common Rheumatic Diseases.
Edited by D. N. Golding. Pp. 226. £8-50. John Wright:
Bristol. 1979.

Management cannot be separated from diagnosis and
investigation. The editor of this book, in recognising this
has included enough about each rheumatic condition so
that readers and particularly those unfamiliar with the
field, can clearly understand the detailed management
sections. Within a small compass he, in conjunction
with other members of his own team and 2 guest authors
from Israel, has succeeded admirably in his aim of
describing every aspect of the care of patients as it applies
to the commoner conditions, while the publishers have
played their part in ensuring that it is right up to date.
Although the book is written primarily for general

practitioners and junior staff new to the specialty, I
would recommend it strongly to nurses and paramedical
staff, and indeed some patients would gain much from
reading the relevant sections. Inevitably in a specialty
that still allows clinical judgment to flourish there will be
areas of disagreement, but the ability to find them
allows one to question one's own treatment, and that
must be a good thing. Indeed, on this basis senior mem-
bers of the specialty might gain the most from this book.

ALASTAIR G. MOWAT

The Radiology of Joint Disease. 2nd edn. By C. M.
Forrester, J. C. Brown, and J. W. Nesson. Pp. 626.
£24.25. W. B. Saunders: Eastbourne. 1979.

This is the second edition of a book which was first
published in 1973, It differs from the earlier edition
mainly in that a new section has been added which deals
in more detail than before with the differential diagnosis
of the arthritides. This section was necessary in order to
draw together the rest of the book, which is laid out on an
anatomical basis. Thus the first part of the book con-
cerns changes in the hand. After a brief description of
the normal, it deals with abnormalities of the soft tissues,
alignment of the bones, abnormalities of mineralisation,
and abnormalities of the cartilage space. The next and
largest part of the book deals with 'arthritis from head
to foot', dealing in turn with conditions that affect the
foot and ankle, knee, hip, elbow, shoulder joint, and spine.
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