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At a meeting held at the Wembley Conference
Centre, London, on 24-25 November, 1978 the
following papers were read.

Hydrocortisone test in rheumatic diseases. P. A.
Bacon, J. A. Reardon, and R. Bucknall. ARC
Research Group, RNHRD, Bath.

Neutropenia, a common complication in RA may be
due to marrow depression or increased destruction.
Current tests for marrow reserve are unpleasant and
toxic. We have developed a new one based on the
known granulocytophilic effect of corticosteroids.
A single i.v. injection of hydrocortisone 100 mg

given to a resting subject at 9 a.m. produces an
increase in peripheral blood granulocytes. Prelimi-
nary studies in 5 normal subjects taking hourly
samples showed that a peak response occurred at 4
hours, with an increase of over 100%, significantly
higher than the normal diurnal variations in the same
subjects. Repeat tests on separate occasions showed
reasonable reproducibility. A dose response curve
using 25, 50, 100, and 200 mg of HCO on separate
occasions in 2 normal subjects showed that 100 mg
is an adequate stimulus.

Table
Subjects No. of HCO test Difference

pts. 4 h A granulocytes from normals
Mean (SD)

Normals 15 3744 (1443) -
OA 13 3359 (2479) NS
Ank. spond. 15 3863 (2284) NS
Early RA 27 2920 (1883) NS
Late RA 61 1989 (1322) P<0-001
Felty 26 850 (1189) P<0-001
RA and spleen 16 2189 (1322) P<0*001

The absolute increment in granulocytes 4 hours
after 100 mg of hydrocortisone i.v. has been used as
our standard HCO test in various arthritic subjects
(see Table). The results showed a striking depression
of response in Felty's syndrome and a milder depres-
sion in other RA groups but not OA or ankylosing
spondylitis on similar drugs. The RA results have
been related to factors such as second-line drugs,
disease activity, intercurrent infection, and age.

This study has shown the HCO test is a simple,
safe, reproducible test. Depression of marrow

granulocyte reserves is shown to be widespread in
RA, in contrast to previous studies (H. R. Kimbell et
al., 1973), although more severe in Felty's syndrome.
References
Kimball H. R., et al. (1973). Arthritis and Rheumatism, 16, 345.

Review oftherapy in Felty's syndrome. R. C. Bucknall,
P. A. Bacon, J. Bothamley, and I. C. Fraser.
RNHRD, Bath and the Blood Transfusion Unit,
Southmead Hospital, Bristol.

Felty's syndrome is a rare variant ofRA and therapy
controversial. Twenty-five patients with rheumatoid
arthritis and neutropenia were investigated for
marrow neutrophil reserve, using hydrocortisone
stimulation test (HCO), and for circulating immune
complexes (CIC) in relation to various therapeutic
regimens. These included lithium carbonate, D-
penicillamine, cytotoxics plus steroids, plasma-
pheresis, and splenectomy.

Five patients received no therapy, and 2 of these
died. None of 6 patients improved on lithium. Two
patients failed to respond to D-penicillamine Four of 7
patients responded to cyclophosphamide plus steroids
over the short term. Three of 8 patients treated
with plasmapheresis improved-2 of these had
evidence of CIC and one showed an increased res-
ponse to HCO after the plasmapheresis. Splenectomy
was performed in 11 patients and the neutrophil
count increased immediately in all and was main-
tained in 10 of 11. There was an increased response
to HCO in 9 of 9 studied after operation.
The data indicate that immunosuppression or

plasmapheresis may produce temporary benefit but
splenectomy has a more lasting effect in Felty's
syndrome.

Inhibition of polymorphonuclear leucocyte phago-
cytosis by rheumatoid synovial fluid. J. M. A. Wilton,
T. Gibson, and C. M. Chuck. Department of Oral
Immunology and Microbiology and Guy's Arthritis
Research Unit, Guy's Hospital, London.
Susceptibility of RA patients to septic arthritis may
be ascribed to a defect of polymorph (PMN)
phagocytosis. We have confirmed that PMN phago-
cytosis in RA synovial fluid (SF) is impaired
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(Turner et al., 1973) and is associated with C3b
receptor dysfunction (Wilton et al., in press). We
have examined the possibility that RA SF may induce
this defect. Phagocytosis of Candida blastospores
by blood PMN was studied (1) after incubation with
SF, (2) incubation with SF plus washing, and (3)
no treatment. PMN were also stained for membrane-
bound and intracellular IgG and C3. SF from 18 RA
patients inhibited the number of PMN phagocytos-
ing by 44%. Ten samples of the most inhibitory SF
were further studied and PMN phagocytosing were
reduced to 56%. After washing, PMN inhibition of
phagocytosis was 8% and significantly less than
unwashed cells (P<0.01). After incubation with
SF, 32% PMN stained for membrane bound IgG
and 100% for C3. In contrast, 63% contained
intracellular IgG and 7% C3. After washing, 32%
PMN carried IgG and 3% C3. Intracellular IgG
and C3 were seen in 62% and 8% PMN respectively,
and these numbers were the same after washing.
The results confirm that RA SF inhibits PMN
phagocytosis. Ingested IgG and C3 do not appear to
determine this as previously suggested (Turner et al.,
1973), but it seems that membrane-bound C3,
conferred by SF, is responsible for the inhibition.

References

Turner, R. A., Schumacher, H. R., and Myers, A. R. (1973).
Journal of Clinical Investigation, 52, 1032.

Wilton, J. M., Gibson, T., and Chuck, C. M. In press.

Polyarteritis nodosa, a clinical and angiographic
analysis. R. L. Travers, D. A. Allison, R. P. Brettle,
and G. R. V. Hughes, Departments of Medicine and
Radiology, Royal Postgraduate Medical School,
Hammersmith Hospital, London.

Visceral angiography is being increasingly recom-
mended for the diagnosis of polyarteritis nodosa
(PAN), but to date no large-scale assessment of its
value has been made. This paper is an analysis of
17 patients with PAN (including 4 with hepatitis B
antigen) who have been studied by selective renal,
hepatic, and mesenteric arteriography.
Angiograms were classified as normal (2 patients),

showing evidence of arteritis only (5 patients), or
showing microaneurysms. Aneurysms were seen
in 10 patients (60 %). In all patients they were
multiple and in 8 involved more than one visceral
circulation. In 2 patients hepatic aneurysms only
were seen. The distribution of aneurysms could not
be predicted on clinical grounds. The patients
with aneurysms had a higher incidence of severe
hypertension, CNS involvement, pulmonary disease,
cardiac involvement, and abdominal pain. Cutan-

eous vasculitis, ENT symptoms, and eosinophilia
were more common in the group without aneurysms.

Fourteen patients are available for follow-up of
6 months or more. Of 9 aneurysm patients 4 have
died (3 within 3/12). Of 5 non-aneurysm patients
1 has died. All 10 survivors have residual hyper-
tension.
Angiography is thus a useful diagnostic and

prognostic technique in PAN.

Combined temporal arteriography and biopsy in
suspected giant-cell arteritis. J. R. Sewell, D. J.
Allison, D. Tarin, and G. R. V. Hughes, Depart-
ment of Medicine, Royal Postgraduate Medical
School, Hammersmith Hospital, London.

The occurrence of skip lesions in giant-cell arteritis
introduces sampling error into the technique of
temporal arterial biopsy. Temporal arteriography
has been proposed both as an alternative, single
method of identifying arteritic lesions and as an aid
to selective biopsy. We have carried out temporal
arteriography in 33 patients with suspected giant
cell arteritis followed by biopsy of the main arterial
stem, and histological examination of all arterio-
graphically identified peripheral lesions.

'Definite' arteriographic abnormalities were identi-
fied in 9 temporal arteries; 4 others were classified
as 'doubtful'. Of the 9 patients with definite abnor-
malities only 5 had histological changes of giant-cell
arteritis; 3 had atheromatous narrowing, and 1
fibro-intimal thickening. The 5 patients with peri-
pheral arteriographic lesions caused by arteritis also
had involvement of the main stem, so would have
been diagnosed on 'blind' biopsy alone.

Histological examination showed arteritic changes
in 9/33 patients; only 5 of these had abnormal
arteriograms.
Our finding of 4 'false positives' and 4 'false

negatives', together with failure of the combined
procedure to increase the diagnostic yield of biopsy
in 33 patients, indicates that temporal arteriography
is neither an acceptable alternative to biopsy nor a
useful adjunctive procedure.

Experience with an amyloid clinic. C. R. Tribe, P. A.
Bacon, and J. C. Mackenzie. Southmead General
Hospital, Bristol.

Amyloidosis is often considered a rare disease.
During the 7 years 1971-8 61 cases of amyloid
disease were diagnosed at Southmead General
Hospital. Fifty cases were diagnosed during life, of
whom 32 (64%o) have subsequently died. In the
remaining 11 cases the diagnosis was only established
at necropsy, so the overall mortality was 43/61 (70%)
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Necropsy was performed on 75% of those who
have died and renal amyloidosis was the major
cause of death.
An amyloid clinic run by a rheumatologist,

nephrologist, and histopathologist has been estab-
lished to follow up these patients. Repeat rectal
biopsies are employed to study the natural history
and assess the effects of different types of treatment.
Most of the 50 cases were under the care of a

rheumatologist or general physician at the time of
diagnosis. Although there was a wide range of
presenting symptoms of amyloid disease, by far the
most common were of renal origin (proteinuria,
nephrotic syndrome, renal failure). The initial tissue
diagnosis was established by rectal biopsy in 32 out
of the 50 cases (64 %), with only 6 (12%) by renal
biopsy.
Of the 61 cases 38 were generalised secondary

amyloidosis, (62%), 12 were primary in type, and 7
were associated with dysproteinaemia. The remaining
4 were localised amyloid tumours. In contrast to
other recent series, the great majority (27 of 38, 71 %)
of our secondary cases were associated with rheu-
matoid disease.

Penicillamine given to 16 patients was associated
with histological improvement in 4 cases.

An animal model of intervertebral disc herniation.
Stephen J. Lipson, and Helen Muir. Division of
Biochemistry, Kennedy Institute of Rheumatology,
London.

The temporal relationship of cellular and bio-
chemical events in intervertebral disc degeneration
and disc herniation are not understood. Early
changes in the disc involve cracks in the annulus
fibrosus and subsequent loss of confinement of the
nucleus pulposus resulting in concealed herniation
and frank prolapse. Progressive disc degeneration
from this stage is irreversible. An animal model
is examined to determine changes after disc pro-

lapse. White New Zealand rabbits underwent sur-
gical ventral disc herniation, and were killed at vary-
ing intervals afterwards. Twenty-four hours before
death each received intravenous 35S04. The discs
grossly underwent rapid progressive degeneration
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with osteophyte formation at the site of herniation.
The labelled (newly synthesised) and total proteo-
glycans were extracted from the tissue and purified by
density gradient centrifugation. The proteoglycans
were compared on gel chromatography on Sepharose
2B to assess their molecular size and degree of
aggregation. Evidence to date indicates there is an

onset of proteoglycan synthesis of aggregating types
in the first month after experimental herniation
followed by the diminution of synthesis and decrease
in aggregation of monomers over months. It is
concluded that the intervertebral disc is unable to
repair itself and undergoes a rapid depletion of
proteoglycans after nuclear herniation.

The characteristics of immune-complex-like material
in rheumatoid sera. C. C. Erhardt, P. Mumford, and
R. N. Maini. Kennedy Institute of Rheumatology,
London.

We have previously shown a strong association
between extra-articular manifestations of rheu-
matoid arthritis (RA) and circulating immune
complexes as detected by cryoglobulinaemia. In the
same sera we find a poor correlation between extra-
articular disease and Clq binding activity (ClqBA),
another measure of immune complexes. In further
studies only 6/35 rheumatoid cyoglobulins bound
Clq (the first component of complement), and only
1/35 sera showed a fall in ClqBA following cryo-
precipitation (Table). In contrast, in patients with
SLE or cryoglobulinaemic purpura the cryoprecipi-
tate frequently bound Clq and there was a variable
loss of ClqBA from the residual serum.

Serum ClqBA levels correlated with titres of IgM
rheumatoid factor (RF) and incubation of sera with
aggregated IgG linked to Sepharose followed by
acid elution showed that ClqBA in RA was asso-
ciated with RF activity. Immunoelectrophoresis of
RA serum cryoglobulins against antisera raised in
rabbits has shown only the presence of IgG and IgM,
and rheumatoid factor has been demonstrated in
15/23. These observations suggest that there are at
least 2 varieties of immune complexes in RA sera:

(a) Soluble RF-rich complexes which bind Clq
and have a poor relationship to extra-articular

Table Patients with cryoglobulinaemia

No. Sera with Mean serum Mean serum Sera with Sera with fall of
elevated ClqBA ClqBA % cryoppt. rig/mI ClqBA in ClqBA on

cryoppt. cryoprecip.

RA 35 27 (77%Y.) 28 25 6 (17%Y) 1 (3%Y)
SLE 12 10 (83%Y) 29 53 8 (75%Y.) 3 (25%)
Cryoglobulinaemic

purpura 4 4 (100%) 79 750 4 (100%) 4 (100%)
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disease but are related to the ESR. (b) Cryoprecipi-
table complexes which also contain RF but do not
bind Clq and are associated with extra-articular
disease. Since antibodies to ENA occur in RA sera
which form cryoprecipitates, the role of nuclear
antigen-antibody complexes requires elucidation.

The occurrence of antibodies to extractable nuclear
antigens (ENA) in extra-articular disease in rheu-
matoid arthritis (RA). P. J. W. Venables, C. C.
Erhardt, P. Mumford, and R. N. Maini. Kennedy
Institute of Rheumatology, London.

We have examined the occurrence and clinical
significance of antibodies to ENA in RA. In 52
patients with definite or classical RA 27 had evidence
of extra-articular disease, which included nodules,
digital infarcts, ulcers, peripheral neuropathy,
pulmonary, involvement, and episcleritis. Using
haemagglutination and counterimmunoelectro-
phoresis (CGE), ENA antibodies were detected in 16
(59%/) of the patients with extra-articular disease and
3 (12%) of the patients with joint disease alone (see
Table). 15 patients had antibodies to ENA by the
CIE method; of these, 10 were found to have anti-
bodies to a component which was resistant to RNase
and DNAse but sensitive to trypsin. These 10 patients
all had extra-articular disease, the commonest
feature being digital infarcts. Their sera contained the
highest levels of cryoprecipitates, suggesting the
presence of circulating immune complexes.

Table
Arthritis Arthritis and
only extra-articular

disease

Total number of
patients 25 27

No. of patients with
ENA Ab
(CGE and
haemagglutination) 3 16

No. with precipitins Native ENA 3 12
(CIE) ENA after

digestion
with RNase 0 10

It is suggested that antibodies to RNAse resistant
ENA antigens occur in extra-articular disease with
cryoprecipitatable circulating immune complexes,
and may be of greater pathogenetic significance than
previously recognised.

Immune complexes in rheumatoid arthritis: relation-
ship to clinical activity during gold therapy. A. Young,
and M. Corbett, Middlesex Hospital, London.
L. Nineham, F. C. Hay, and I. M. Roitt, Middlesex
Hospital Medical School.

The sera of 29 patients with severe RA were exam-
ined for the presence of circulating immune com-
plexes before gold therapy was started and at regular
monthly intervals for a period of a year. The methods
used were Clq solid phase radio assay (Clq SP)
and precipitation by 2% polyethylene glycol (PEG).

Thirteen of 16 patients (81 %) with highly active
widespread symmetrical synovitis examined within 3
months of the acute onset of their current episode
of symptoms had raised Clq SP levels. A reduction
in Clq SP levels heralded the clinical response to
gold therapy.

Eleven of 13 patients (84%) who had an insidious
onset of polyarthritis with a persistent subacute
synovitis lasting more than 1 year had Clq SP levels
within normal limits. Raised levels of PEG precipi-
tated complexes were related to the development of
clinical features ascribed either to extra-articular
rheumatoid disease or Gold toxicity.

Faecal carriage of Klebsiella by patients with anky-
losing spondylitis and rheumatoid arthritis. R. E.
Warren, Clinical Microbiology and Public Health
Laboratory, Addenbrooke's Hospital, Cambridge.
D. A. Brewerton, Department of Rheumatology,
Westminster Hospital, London.

In consecutive faecal samples submitted to a clinical
microbiology laboratory 22/99 from outpatients
and 23/51 from inpatients yielded Klebsiella sp.
A clinical reassessment of outpatients with anky-
losing spondylitis(AS)and rheumatoid arthritis (RA),
who had not been inpatients for the past year, was
made for disease activity and drug requirements.
124 patients with AS and 92 with RA were requested
at assessment to submit a single stool specimen for
Klebsiella examination. This was carried out without
disclosure of the patient's clinical category. Two
months later a questionnaire on symptom changes
was collected and the results correlated with
Klebsiella carriage. 89 patients with AS and 82
patients with RA fulfilled all criteria for assessment.
Of those assessed 24/89 AS patients and 26/82

RA patients had Klebsiella in the faeces. There was no
correlation between the initial clinical assessment
category and Klebsiella carriage. Seventy patients
with AS and 51 patients with RA had no symptom
change over the 2-month period. Of patients who
noted symptom improvement or worsening 3/19
AS patients and 10/31 RA patients had Klebsiella in
their faeces. There was no correlation between
worsening of symptoms over a 2-month period and
Klebsiella carriage at initial assessment.
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The ml antitrypsin phenotype MZ in acute anterior
uveitis. M. Webley+, D. M. Ward," and D. A.
Brewerton.+ +Westminster Hospital and *Hallam-
shire Hospital, Sheffield.

The histocompatibility antigen HLA B27 is known
to be present in about 90% of patients with anky-
losing spondylitis (AS) and 43% of patients with
acute anterior uveitis (AAU). It is also present in
nearly all patients who have both AS and AAU.

In an attempt to find other genetic markers in
AAU we determined the ml antitrypsin phenotypes
in 30 patients with AS, 33 patients with AS and AAU,
47 patients with AAU, and 200 controls. The
frequency of the MZ phenotype was significantly
increased in patients with AAU both with and
without AS, but not in those patients with AS alone
(see Table). In patients with AAU alone the MZ
phenotype was significantly increased in those
patients without HLA B27.

Table
Number with MZ

Controls 200 6
AS 30 2
AS + AAU 33 10*
AAU 47 108
AAU
B27+ 21 2
B27- 17 6+
Not known 9 2

*P<0-00001 +P<0-0002

It would appear that in AS-even when B27 is
present-the phenotype MZ increases the risk of
AAU more than 10-fold and that there is an inherited
susceptibility in AAU capable of operating in the
absence of B27.

Is chloroquine obsolete? J. S. Marks, and B. J. Power.
Manchester Royal Infirmary and Manchester Royal
Eye Hospital.

Chloroquine may cause irreversible retinopathy, and
the British National Formulary states that 'it is now

regarded as obsolete'. Experience in Manchester
suggests that the ocular hazards have been exag-
gerated.
The ophthalmic records of 222 patients who

had been treated with chloroquine phosphate were
reviewed. The patients received a mean total dose
of 210 g of chloroquine with a mean duration of
treatment of 29 months.
A chloroquine retinopathy was diagnosed in 22

(9Y%) on the basis of abnormalities of macular
appearance or visual fields although none of the
patients had impairment of visual acuity. In this
group the mean total dose of chloroquine was 286 g

with a mean duration of treatment of 36 months.
The frequency of the retinopathy increased with
patients age and with both total dose and duration
of treatment.
The patients with a retinopathy were reviewed at

varying intervals after stopping chloroquine. The
ophthalmic assessment was entirely normal in 9 and
minimal macular pigment changes were present in 10
without other evidence of a retinopathy. Macular
abnormalities associated with visual field defects
or an abnormal photostress test were present in 3
cases suggesting a probable maculopathy. There was
no evidence of macular progression or deteriorating
visual acuity in any patient.

These results suggest that long-term treatment with
chloroquine is possible without significant ocular
toxicity.

Antineuronal antibody in systemic lupus erythema-
tosus. B. Bresnihan, M. Oliver, B. Williams, and G.
Hughes. Rheumatology Unit, Department of
Medicine, Royal Postgraduate Medical School,
London.

It has been suggested that immunologically mediated
events may be related to the pathogenesis of cerebral
disease in systemic lupus erythematosus (SLE). The
cross-reactivity between blood cells and neurons led
us to develop a technique for isolating antineuronal
antibodies from other immunoglobulins in the sera of
patients with SLE. Sera were incubated at 40C with
fetal erythrocytes, and, after washing at 40C, cold-
reactive antibodies were eluted by resuspending the
cells in saline at 370C. Antineuronal activity was
demonstrated in the eluates using indirect immuno-
fluorescence on sections of human cerebral cortex.
Sera from 22 SLE patients were selected after clinical
assessment and eluates prepared. Eleven of 12 sera
obtained at the time of active neuropsychiatric (NP)
involvement demonstrated strong neuronal cyto-
plasmic reactivity in eluates; only 2 eluates from 10
patients without NP disease were positive. Serial
testing demonstrated an association between the
presence of neuronal reactivity 'and active NP
disease. Weak reactivity was observed between some
positive eluates and epidermal cells but not with
other tissues. Eluates prepared from control sera
were negative. The reactivity of positive eluates,
which was removed by a staphylococcus A column,
was demonstrated in the F(ab)2 fragment of IgG
using antiserum to human light-chain. Thus, these
experiments demonstrated an antibody reactive with
neurons in the sera of some patients with SLE. Its
-close association with NP episodes suggests a
pathogenic role.
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C-reactive.protein levels in-SLE. G. Becker, M.
Waldburger, M. B. Pepys, and G. R. V. Hughes.
Department of Medicine, Royal Postgraduate
Medical School, Hammersmith Hospital, London.

The diagnosis of infection in the SLE patient with
fever is frequently difficult. It has recently been
claimed that in these patients the serum C-reactive
protein (CRP) level is only elevated when there is
intercurrent infection. As this observation was based
on the insensitive semiquantitative precipitin test,
we have investigated the phenomenon with a more
sensitive electroimmunoassay.
CRP levels were measured serially over 2 years

in 41 patients with SLE (214 sera). The maximum
CRP levels were compared during periods of infec-
tion (clinically and bacteriologically proved) in 9
cases; during severe disease activity (vasculitis,
serositis, arthritis, cerebral lupus, or crescentic
glomerulonephritis) in 25 cases; and in relatively
inactive lupus (rash or arthralgia)-29 cases. These
levels were:

Infection: median 82 Ftg/ml (interquartile range
48-141, range 20-177).

Active lupus: median 14 jg/ml (interquartile
range 6-30, range 0-60).

Inactive lupus: median 14 Vg/ml (interquartile
range 0-9, range 0-23).
The differences between the groups are statistically

significant (P<0 01, Wilcoxon test). This data
suggests that CRP measurements are of clinical
value in the management of SLE, high values being
highly suggestive of infection.

Apparent predisposition to systemic lupus erythema-
tosus (SLE) in Chinese patients in West Malaysia.
A. 0. Frank and SLE Study Group, Faculty of
Medicine, University of Malaya.
Siegel and Lee (1973) first showed that the incidence
of SLE may vary with race. This study is designed to
determine whether SLE occurs more frequently in
Chinese than other races in West Malaysia, as is the
clinical impression.

Following the opening of the University Hospital
in 1967 over 126 000 patients (excluding obstetric
patients) have been admitted. All were coded by the
Medical Records Department using the International
Classification of Diseases, and all patients coded
734m 1 were reviewed by this author. 175 patients
fulfilled the ARA criteria for the classification of
SLE.
There was a highly significant increase in the

diagnosis of SLE over this period among Chinese
patients compared to all other races and no signi-
ficant difference in the diagnosis of SLE among

Indian and Malay patients. It is concluded that SLE
is more common among the Chinese from West
Malaysia than other races, but whether this is due
to environmental or genetic factors is not yet known.

Reference
Siegel, M., and Lee, S. L. (1973). Seminars in Arthritis and
Rheumatism, 3, 1-54.

HLA-DR antigens in rheumatoid arthritis. P. H.
Wooley, G. S. Panayi, and R. J. Batchelor, Guy's
Hospital and East Grinstead Hospital.

The distribution of HLA-DRw antigens was investi-
gated in 95 caucasian patients with classical or
definite rheumatoid arthritis (RA) (Table 1). A
significant increase in DRw4 was observed (58% in
RA, 33-5% in normal controls) which confirms
previous observations. The distribution of the DR
antigens was tested with relation to several relevant
clinical manifestations.

Table 1 The frequency ofHLA-DR antigens in 95
rheumatoid patients and 200 normal controls (NS=
not significant)
Antigen Rheumatoid Normal X2 P

patients (%) panel (Y.)

DRwl 10-5 11.0 0.0 NS
DRw2 13-7 30-0 8.35 <0.0015
DRw3 29*5 27.0 0.09 NS
DRw4 55-8 33-5 12-35 <0-0005
DRw5 6.3 18.0 6-28 <0.002
DRw6 8.4 16-5 2-87 NS
DRw7 24.2 29*5 0*65 NS

The frequency of DRw4 was highest in patients
with a family history of RA (77 %). A signicant
decrease of HLA-DRw2 was observed in patients
(13 * 7% in RA, 30% in normals) and clinical
observations showed a correlations of the presence of
this antigen with the less severe cases of RA in this
study, patients having fewer nodules and signifi-
cantly lower RF titres than those without DRw2.

In contrast, HLA-DRw3 was found to be posi-
tively associated with more severe manifestations in
RA. This antigen occurred frequently in patients
with high titre RF (<1/1280) and nodules. It is
suggested that if DR antigens are similar to the
immune response (1r) genes demonstrated in animals,
or linked to the equivalent genes in the HLA system.
the observed genetic differences may relate to
difference in the immunological basis of the disease.
An association of HLA-DRw antigens with the

development of toxic complications during therapy
with gold and D-penicillamine was also investigated
(Table 2). A significantly raised frequency of DRw2
and DRw3 with toxic manifestations was observed
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Table 2 Association between HLA-DRw2 or 3 and
toxic drug reactions to sodium aurothiomalate and
D-penicillamine (P values for 2 x 3 contingency;
O-1>>P>005, for 2 x 2 contingency, 0.05>P>O*O0)
HLA-DRw Drug reaction X2
antigen Present Absent

2 7 1 2
3 14 4 5-20
Other antigens 16 17 517
2 + 3 21 5

compared with patients not showing toxicity during
similar therapy. This may be of particular relevance,
since many toxic symptoms are believed to be
immunologically based.

The prognostic significance of DRwa in rheumatoid
arthritis. I. M. Roitt, M. Corbett, H. Festenstein,
C. Papasteriadis, D. Jaraquemada, F. C. Hay, and
L. J. Nineham. Middlesex Hospital Medical School,
London.

A group of patients with rheumatoid arthritis
presenting within 1 year of onset of the disease have
been followed for many years in an attempt to
identify indicators predictive of progressive and
severe disease. In confirmation of the work of
Stastny (1978) we have found that 67% of these
patients with rheumatoid arthritis are positive for the
DRw4 specificity, as compared with the value of
25% in a control group. Subsequent analysis of our
data which will be presented strongly suggests that
DRw4 will provide an important prognostic indi-
cator, particularly when combined with other clinical
and laboratory parameters.

Reference

Stastny, P. (1978). New England Journal of Medicine, 298,
869.

Autonomic neuropathy in rheumatoid arthritis. M. E.
Edmonds, W. A. Saunders, and R. D. Sturrock.

Autonomic neuropathy has been described in
rheumatoid arthritis (Bennett and Scott, 1965).
Several tests have been developed to study the
autonomic nervous system and these include the
immediate heart rate response to standing (Ewing
et al., 1978) characterised in normals by an initial
tachycardia followed by a bradycardia. The heart
rate response can be denoted by the 'R-R ratio',
which comprises the R-R interval to ECG at the
time of maximum bradycardia to that at the time of

maximum tachycardia. Patients with seropositive
and seronegative rheumatoid arthritis were investi-
gated and compared with the following groups: (1)
patients with osteoarthritis (2) 'older controls' aged
42-67, and (3) 'younger controls'. All patients were

examined,for symptoms and signs of peripheral and
autonomic neuropathy. Seven patients with rheu-
matoid arthritis had evidence of peripheral neuro-
pathy, and of those 5 had a heart rate response
compatible with autonomic neuropathy. There were
4 patients with evidence of autonomic neuropathy
but not of peripheral neuropathy in the rheumatoid
group. The mean 'R-R ratio' was significantly
depressed in the patients with theumatoid arthritis
compared with the other groups (Table 1). These
results suggest that autonomic neuropathy occurs
more commonly in rheumatoid arthritis than hitherto
suspected.

Table 1 Mean R-R ratios

Group RA OA Older Younger
controls controls

No. 27 13 13 15
Mean R-R ratio 1.039 1-124** 1-129* 1-183
± SD ±0 0825 +0-0895 +0-1067 ±0*1354

Mann-Whitney U test: **U=81-00, P=0-0032 (compared with RA
group). *U=84-00, P=0-0041 (cmpared with RA group).
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Renal impairment in gout. J. Highton, T. Gibson,
H. A. Simmonds, and C. Potter. Arthritis Research
Unit and Department of Medicine, Guy's Hospital,
London.

The longstanding acceptance that kidney disease can
be ascribed to gout has been questioned, (Berger
and Yu, 1975), and in a preliminary study of 28
patients we were unable to demonstrate significant
renal impairment (Gibson et al., 1978). We have now
evaluated several aspects of renal function in 51
untreated gouty and an equal number of normourio-
caemic subjects matched for age.
Mean ± SD GFR of gouty patients was 96 ± 20

ml/min; controls 106 ± 23 ml/min (P<0-005).
Urine concentration in gout after 15 h fluid depri-
vation was 802 ± 134 mosm/l; controls 861 ± 178
mosm/l (P<0 05). Significant differences were still
apparent after exclusion of 12 (23%/) hypertensive
gouty subjects. Proteinuria occurred in 11 (21 %)
gouty patients and 4 (8%) controls. In the gouty,
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significantly more hydrogen ion was excreted as

titratable acid and less as ammonium. Short-term
acid loading of 14 gout and 11 controls emphasised
impairment of ammonium excretion in gout. Mean
± SD urate clearance of the gouty was 5 0 ± 1 4
ml/min and of controls 8 3 lJ 3(0 ml/min
(P<0 001). Fractional clearance of urate was 5 4

1 7 ml/min for gout and 8-1i± 3 2 ml/min for
controls (P<0 .001). With expansion of our original
study population (Gibson et al., 1978) by inclusion
of older subjects significant renal impairment in gout
has become evident. The data are consistent with a

slowly progressive renal disorder. The marked
reduction of urate clearance in the gouty subjects
confirms this to be an important contributory mech-
anism of hyperuricaemia.
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D-peniciliamine and renal function. P. C. Mattingly
and A. G. Mowat. Rheumatology Unit, Nuffield
Orthopaedic Centre, Oxford.

Although nephropathy is a well recognised com-

plication of D-penicillamine there is little information
on changes in renal function associated with this
drug. We studied renal function in 30 patients with
RA before and after a mean of 24 months treatment
with D-penicillamine (mean dose at reassessment:
758 mg/day).
The mean plasma urea was 6 - 5 mmol/l both before

and after treatment. There was a mean fall in
creatinine clearance of 20 ml/min (P<0-01) and a
mean rise in plasma creatinine of 23 pmol/l
(P<0-001). Between the 2 assessments 5 patients
stopped taking salicylates and none started taking
them, so that it is unlikely that these apparent
changes in renal function were due to salicylates.

Eight patients developed 'significant' proteinuria
(0 * 4 g/day or more) and 2 of these became nephrotic.
These 8 patients had a mean fall in creatinine
clearance of 11 ml/min and a mean rise in plasma
creatinine of 19 pmol/l, compared with values of 23
ml/min and 25 ,mol/l for the 22 patients without
significant proteinuria. There was no correlation
between the change in creatinine clearance (expressed
as a percentage) and the duration of treatment,
dosage of penicillamine, age of the patients, or disease
duration. We found a deterioration in tests of renal
function in patients taking penicillamine, not
confined to those developing proteinuria, and further
studies are probably indicated.

Reiter's syndrome (RS) and the seroepidemiology
of Shigella. A. Callin. R. Kaslow, D. Simon, R.
Ryder, R. Kaye, and S. Dritz. Stanford University
Medical Center, Stanford, CA 94305, CDC, Atlanta,
GA, and San Francisco, CA.
The relative contribution from genetic and environ-
mental factors in the pathogenesis of RS is becoming
clearer. RS develops in about 20% of B27 positive
individuals with urethritis (Keat et al., 1978) or
dysentery (Salmonella enteritidis and typhymurium,
Yersinia enterocolitica, and some Shigella species
(Calin et al., 1976)). Since B27 is present in 5-10%
of subjects, RS will occur in 1-2% of patients with
either precipitating event.

Table
Shigella Flex. Flex. Sonnei

Type 1 Type 2a

No. in community 709 450 4205
Pts. with dysentry 267 190 1970
Follow-up rate 81% 75% 86%
RS: expected 2-4 1-3 15-30
RS: documented 2* 2 0

*To date-study ongoing.

Recent reports of post-shigella RS either do not
specify serotype or incriminate flexneri type 2, sub-
type 2a (Good et al., 1977). Whether other shigella
species are arthritogenic remains unclear. Thus, we
evaluated 5364 individuals from one sonnei and two
flexneri outbreaks (types 1 and 2a). Questionnaire
evaluation of patients (2427) and controls (2937) was
followed, where indicated, by clinical and HLA
analysis. The findings are shown in the Table. The
expected 1-2% of flexneri 2a patients developed RS.
Likewise, to date, the flexneri 1 epidemic resulted
in two RS patients (typical triad; B27 +). In con-
trast, no RS was seen in the sonnei group.

In conclusion: (1) questionnaire evaluation pro-
vides a useful epidemiological screening tool; (2)
both flexneri type 1 and 2a are arthritogenic, result-
ing in the expected 1-2% of patients with RS; (3)
Shigella sonnei does not appear to be associated with
RS.
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The chronicity of Reiter's syndrome. A. Calin, R. Fox,
R. Gerber, D. Gibson. Stanford University Medical
Center, Stanford, CA 94305, and Santa Barbara
Medical Clinic, CA 93102.
The natural history of Reiter's syndrome has not
been adequately defined. Some patients have a self-

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.38.2.183 on 1 A
pril 1979. D

ow
nloaded from

 

http://ard.bmj.com/


Heberden Society 191

limiting episode, some remit and relapse, while
others develop a chronic disease. In order to deter-
mine more precisely the course of Reiter's syndrome
data are presented from consecutive analysis of 123
patients followed at 2 clinics (90-Stanford, 33-
Santa Barbara). All patients had arthropathy plus 1
or more of: (1) urethritis; (2) diarrhoea at onset; (3)
inflammatory eye disease; (4) mucocutaneous mani-
festations.

Follow-up data are available from 114 patients
(93 %). The mean duration of follow-up to date is
6-2 years; the disease activity continuing (albeit,
sometimes episodically) in 82%. Sixteen (13 %) are
female. Twenty-two (18 %) of the 123 patients
presented with diarrhoea. The full triad occurred in
76 %. Other features included back pain (70 %.), heel
pain (56 %), and mucocutaneous lesions (26 %).
Sacroiliitis occurred in 24% (asymmetrical in half).

Evaluation of functional status at mean follow-up
of 6 - 2 years revealed that only 18% were disease-free;
24% had annoying symptoms; 31 % interference with
job; 16% were forced to change job; and 11% were
unemployable. Neither the sedimentation rate
(3-118, mean 42), B27 status (positive in 80%.),
nor sex was related to severity or functional outcome.

In conclusion: (1) Reiter's syndrome is a major
chronic rheumatic disease; at least 2/3 of patients
having disease activity at follow-up (6X2 years); (2)
the prognosis for normal occupation must remain
guarded.

IgG antibodies to Chlamydia trachomatis in sexually
acquired reactive arthritis (SARA). A. C. Keat,
B. J. Thomas, D. Taylor-Robinson, G. D. Pegrum,
R. N. Maini, and J. T. Scott. Charing Cross Hospital,
Kennedy Institute, London, and Clinical Research
Centre, Harrow.

Sexually acquired reactive arthritis (SARA) develops
as a sequel to sexually acquired nongonococcal
urethritis (NGU). In a third of patients Chlamydia
trachomatis can be isolated from the urethra at the
onset of the disease (Keat et al., 1978).

Raised titres of IgG antibody to C. trachomatis
(>1:16) were detected at presentation in 22 of 30
(73%) men with SARA and 25 of 50 (50%.) men with
uncomplicated NGU, using a microimmuno-
fluorescence technique. The geometric mean titre
(GMT) of antibody in the SARA group (42 2) was
considerably higher than in the NGU group (7 8),
but titres were similar in HLA B27 positive and
negative patients. The incidence of raised titres in
groups of 30 patients with active rheumatoid
arthritis, systemic lupus erythematosus, ankylosing
spondylitis, and in 30 healthy controls was 10%,
23 %, 13 % and 10% respectively.

Serial studies on 10 patients with SARA suggest
that peak levels of antibody coinicide with the period
of disease activity. In 3 patients with self-limiting
disease titres were observed to fall to 1:16 after
cessation of symptoms.
These observations suggest a pathogenetic role for

C. trachomatis infection in some but not all cases of
NGU and SARA; but higher titres in SARA cases
than in NGU indicate a difference in handling of
chlamydial antigens or a state of hyperactivity
peculiar to SARA.
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Humoral immunity to collagen in type II collagen-
induced arthritis in rats. Roy B. Clague, Keith Mor-
gan, Mary J. Shaw, and P. J. Lennox Holt, Depart-
ment of Rheumatology, University of Manchester.

A new model of inflammatory arthritis in the rat
has recently been described (Trentham et al., 1977),
induced by the intradermal injection of native type
II collagen extracted from articular cartilage. In our
studies 18 out of 21 rats injected intradermally with
0 5 mg native bovine type I1 collagen emulsified in
either ICFA or CFA developed arthritis, but in
only 7 out of 18 rats did it persist longer than 6 weeks.
No arthritis was induced with native type 1 collagen,
denatured type II collagen or rabbit IgG, when
given in ICFA or CFA or by ICFA or CFA given
alone. Subcutaneous injection of native type II
collagen emulsified in ICFA or CFA also failed to
induce arthritis.
Using a solid-phase, double-antibody radio-

immunoassay to detect collagen antibodies there was
no correlation between the collagen antibody levels
and the occurrence of acute arthritis, but in those
rats in whom the arthritis persisted longer than 6
weeks, the antibody level to type 11 collagen per-
sisted at high levels for longer. The antibodies
belonged to the TgG immunoglobulin class, as no
significant levels were detected to IgM. The humeral
responses to their respective antigens in the rats
immunised to either type I collagen or rabbit IgG
appeared similar to the rats immunised to type fl
collagen. Rheumatoid factor (using rabbit IgG)
could not be detected in any sera.
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Resorption of collagen by chondrocytes. R. W. Jubb,
and Honor B. Fell. Department of pathology,
University of Cambridge, Addenbrooke's Hospital,
Cambridge.
The role of chondrocytes in the pathogenesis of
cartilage erosion is obscure. These cells are known to
contain lysosomal enzymes which can degrade sur-
rounding proteoglycan, but there are few reports of
any collagenolytic activity.
A study has been made of the ability of isolated

cartilage in culture to resorb the collagenous com-
ponent of the matrix. Pig articular cartilage can be
maintained in culture for 16 days with little evidence
of degradation of matrix.

Excess retinol (vitamin A) is known to affect
cell membranes causing release oflysosomal enzymes.
When cartilage is cultured in the presence of this
agent for 16 days, not only does the proteoglycan
of the matrix become severely depleted but the
collagen also breaks down mainly in the region
immediately above the calcified cartilage; when this
zone is not included in the explant the loss of collagen
is minimal.
These results demonstrate that (a) the chondro-

cytes are capable of degrading collagen as well as
proteoglycan, and (b) in the cartilage studied the
degree of collagenolytic activity varies in different
zones of the cartilage.

Physical findings associated with articular chondro-
calcinosis in population surveys. E. E. Smith and
P. H. N. Wood. ARC Epidemiology Research Unit,
Stopford Building, University of Manchester,
Oxford Road, Manchester.

Studies of physical findings in articular chondro-
calcinosis (ACC) have mostly been of selected
individuals presenting at hospital clinics. There has
also been argument as to the significance of ACC
discovered in asymptomatic joints. One observer
therefore scanned knee radiographs from the 4
population surveys of Leigh, Watford, Wensleydale,
and Jamaica. Data of physical findings had been
obtained at the time of the surveys of independent
observers using a standardised protocol. Comparison
of subjtcts with ACC and the rest of the samples was
made for each physical feature.

Twenty-four subjects with ACC were found, 15 of
whom had radiographic evidence of ACC in at least
1 other joint, particularly wrists. Knee pain was
present in 50% of subjects. There was an excess of
heberdens nodes, shoulder and hip limitation in
subjects with ACC. These findings provide evidence
of a more generalised rheumatic disorder in the
majority of subjects with radiographic evidence of
ACC on knee x-ray.

A histological study of inflammation in osteo-
arthritis: the role of calcium phosphate crysta-
deposition. D. V. Doyle, E. C. Huskisson, and D. A.
Willoughby. Departments of Experimental Patho-
logy and Rheumatology, St Bartholomew's Hospital,
London.

A histological study of the articular tissues of 21
patients with advanced osteoarthritis (OA) was
undertaken to evaluate the contribution of crystal
deposition to the inflammation which characterises
clinical OA. Light microscopy with phosphate
staining and transmission and scanning electron
microscopy with x-ray energy spectroscopy were
used to identify calcific deposits.

Thirteen of the 21 patients showed calcification of
cartilage. Hydroxyapatite (HA) was present in 11
cases, calcium pyrophosphate dihydrate (CPPD) in
3, and both crystals in 1 case. Fourteen of the 21
patients had synovial calcification. This consisted
of bone fragments and HA crystal aggregates in 11
and of CPPD in 3 cases.
A chronic inflammatory response with giant cell

formation was present in the synovia of 11 of the 21
patients. Occasionally this reaction was adjacent to
calcified deposits, but a similar reaction was seen
in response to cartilage fragments which had been
incorporated into the synovium and also in sites
with no visible triggering factor.

Perivascular aggregates oflymphocytes and plasma
cells were seen in the synovial fluid of 12 of the 21
patients. An immunological inflammatory response
would appear to be part ofthe pathology ofadvanced
OA. Crystalline and cartilage fragments contribute to
the chronic inflammatory synovitis of OA, but the
initiating factor of the immunological inflammation
is unclear.
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