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We noted a marked diminution of absolute
B cell numbers, as Silverman also found.'9
Before infusion the mean absolute B cell
number was 7584i1 (320-1200) and after six
hours 238/4d (65-494). This is clinically
important as it temporarily interrupts anti-
body production. The immunomodulation
caused by the megadose intravenous steroid
dose was only transitory and the T subpopula-
tion and B cell level returned to their initial
levels 24 hours after the infusions. Because
methylprednisolone is rapidly excreted (half
life: three hours) 99% of the dose is eliminated
in one day, and thus its effect diminishes
rapidly. 8 Several authors have noted a signifi-
cant decrease in the IgG, IgA, C3, C4, and
immune complex concentrations after methyl-
prednisolone pulse therapy.5 20 21 These
indices of humoral immune response were

normal in our patients: (IgG 12-5 (SD 3-633)
-11i6 (2-986) g/l; IgA 2-3 (1-4)-2-2 (1-1) g/l;
IgM 1-09 (0-48)-l-17 (0-32) g/l; C3 0-93
(0-12)-1.09 (023) g/l; C4 0-27 (0-13)-0-24
(0-1) g/l) and were unchanged during the
methylprednisolone pulse therapy.
The immune complex concentration was

normal before the infusion: mean 210-6 ng/ml
(124-303), and Clq binding was negative in all

patients. These values were not influenced by
the infusions.

Thus, in summary, despite the brief im-
munomodulation the megadose steroid treat-
ment is of therapeutic importance in the
treatment of active rheumatoid arthritis resis-
tant to other drugs. Decreased suppressor cell
activity and consequently high T4/T8 ratio
are usually found in the active clinical
state,2 3 11 22 in contrast with the normal
concentrations present in patients in remis-
sion. Rapid correction of the high helper/sup-
pressor ratio may favourably influence the
immunological disequilibrium and so perhaps
prolong clinical remission.
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Response criteria for slow acting
antirheumatic drugs

Sir: I applaud Scott and his colleagues for
putting one of the recommendations of the
consensus meeting' into practice by attempt-
ing to derive simple criteria to define response

to second line treatment.2 The approach used
does have some problems, however, and I
would like to offer some possible modifications
for consideration.
To select parameters on the basis of per-

centage change after treatment with respect to

baseline results is misleading. The normal
results for articular index, pain, and morning
stiffness are all zero. A normal erythrocyte
sedimentation rate (ESR) tends towards <10
mm/h but is dependent on age and sex. The
other indices investigated all have fmiite
normal ranges and these need to be taken into

Table I Applicatwn of Scot's citeria2 to two

account in calculating the percentage change.
For example, a measurement with an upper
limit of normal of 100 units might be said to
have improved 100% if a result of 120 falls to
6100-that is, to normal, but by Scott's
method it has only improved by 20%. It is
apparent that had C reactive protein been
included it would have shown a high per-
centage improvement, whereas plasma vis-
cosity would have faired badly. Despite this,
however, the measures selected are similar to
those identified by more sophisticated statis-
tical methods3 4 and would also be the choice
based on common sense, reflecting several
aspects of active rheumatoid disease which
might be expected to improve with successful
second line treatment.

If we apply the Scott criteria to two patients
A and B we can see a particular problem with
the approach (table 1). The response scores for
the two patients are clearly misleading, and
this has resulted primarily from the fact that
the response criteria do not take into account
the initial disease activity. After treatment
patient A has fewer tender joints than patient
B and has had a greater reduction in ESR and
duration of morning stiffness, but patient B
has the greater response score.
As second line treatment does not 'cure'

rheumatoid arthritis a positive response to
treatment will fall somewhere between the
presenting disease state and complete relief of
all signs and symptoms. It is therefore more

reasonable to have several grades of response
or even a scale of response, but it needs to take
the initial disease state into consideration. Use
of the same simple measures used by Scott in a
scale of response also has its problems. If we
assume that the four variables are all equally
important then we need to know what particu-
lar ESR, pain, stiffness, and articular index
results equate with one another so that stan-
dardised results can be determined and readily
combined. For example, let us suppose that
clinical data suggest the approximate equiv-
alents shown in table 2. (These are based on

actual data generated in Leeds but need to be
refined.) If we apply these criteria to patients
A and B in table 1 we see the scores are:

Patient A before: 5+6+3+5=19
after: 2+4+1+2=9
response: 19-9=10

Patient B before: 2+4+1+2=9
after: 1+2+1+3=7
response: 9-7=2

The response achieved in patient B is now

seen in a more sensible light. There is some
response, but because the score before treat-
ment was the same as for patient A after
treatment it is perhaps not surprising that the
gain for patient B is less. This approach
provides three pieces of information about
each patient-the initial and final disease

activity, and the difference (the response).
These three, derived from a simple scale of
response, provide more useful information
and, with refinement, might be of practical

Patient A Patient B

Before After Response Before After Response

ESR* (mm/h) 65 35 0 35 25 1
Pain (cm) 6 4 0 4 2 1
Stiffness (min) 120 30 0 40 10 1
Articular index 18 6 0 8 11 0

Overall response 0 3

*ESR=erythrocye sedimentation rate.
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Table 2 Approximate standardisation of results for different measures

Score 0 1 2 3 4 5 6 7 8 9 10

ESR* (mm/h) <16 16-25 26-35 36-45 46-55 56-65 66-75 76-85 86-95 96-105 ¢106
Pain (cm) 0 1 2 3 4 5 6 7 8 9 10
Stiffness (min) 0 1-40 41-80 81-120 121-160 161-200 201-240 241-280 281-320 321-360 ¢361
Articular index 0 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32 33-36 37

*ESR=erythrocyte sedimentation rate.

use in helping us to decide whether to
continue with or to change treatment. In a
clisical trial the scores can be readily used to
define entry criteria, to describe the patient
sample, and to describe the response to
treatment.

Another dimension of response is time. If
the same degree of improvement is achieved
over six months with one drug and over one
year with another, then clearly the former is
more desirable. Any statement about response
must include the time span. Scott et al suggest
that six months is an appropriate time to assess
response to second line agents on the grounds
that if a patient is to show a favourable
response they will have done so by this time.
As the longer term effect of these drugs is still
open to debate this seems to be a reasonable
suggestion, though careful data analysis indi-
cates that most of the improvement in
'responders' has occurred by 18 weeks.3
The consensus meeting' was right to identify

the need for a simple response index, but such
an index must be independently validated and
acceptable to most rheumatologists. This is
particularly important in view of the extensive
disagreement between clinicians in judging
rheumatoid arthritis disease progress.5 A scale
of response could be readily used in clinical
trials, which would in turn permit easier
comparison of trial data. Scott et al have
started the ball rolling, but others must steer it
towards the goal.
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Sir: We agree with Scott et al' about the need
for an acceptable index to measure response to
treatment in rheumatoid arthritis. We have
developed an algorithm with this in mind,
based on a tree diagram, using a synovitis
score, erythrocyte sedimentation rate (ESR),
C reactive protein, Ritchie score, and morning
stiffness, which scores on a scale of 1-17. It
has been extensively validated, is easy to use,
and forms part of our routine clinical prac-
tice.2 3 It has the ability to stratify patients for
disease activity before treatment and subse-

quently assess their response. In a published
trial of combination treatment in rheumatoid
arthritis4 it identified a significantly better
outcome and rate of response to such treat-
ment. Three of the four measures used by Dr
Scott et al are incorporated into our algorithm
(ESR, Ritchie index, morning stiffness). The
fourth, visual analogue pain score, measures a
similar facet of disease to the Ritchie index, as
shown when substitution of the pain score for
the Ritchie index produced a 90% agreement
in our activity index scores (Jones P W et al,
unpublished data). Furthermore the authors
seem to have achieved their conclusions by
evaluating a group of patients not representa-
tive of the spectrum of rheumatoid disease.
The suggested response criteria are an

oversimplistic guide of measuring response
with clear shortcomings. They do not provide
a measure of disease activity at outset nor are
they sensitive to change. For example, a
patient may show a fall in ESR from 60 to 40
mm/h, improvement in morning stiffness
from two hours to one hour, reduction in pain
by 300/o, and a fall in Ritchie index of 20 to 10.
This patient has shown a clear response to a
drug, albeit partial, but the use of the
suggested response criteria would fail to show
this, so the treatment would be deemed
ineffective. In this situation the addition of a
second drug rather than a change of treatment
may produce further improvement.5

Use of percentage change of a measure in
the response criteria is erroneous. It is not
surprising that variables such as ESR and
morning stiffness show large percentage
changes as their normal values are low,
whereas a parameter such as joint size when
reverting from abnormal to normal can only
improve by a small percentage. To include a
disease measure within a response matrix it
should have the following properties: validity,
reversibility, sensitivity, reproducibility, and
ease of use. Measures fulfilling these criteria
should not duplicate the same dimensions of
disease. Unfortunately, many of the measures
available in rheumatology do not fulfil these
stringent criteria. Continuing research and
development of methods to measure rheuma-
toid disease is therefore important.
An activity index to score rheumatoid

disease is clearly needed. Unfortunately, the
response criteria as quoted are too simplistic to
be meaningful. Development of a severity
index, composed of irreversible components
of the disease, that would complement an

activity score, composed of reversible com-
ponents, would provide a basis to evaluate
long term outcome and treatment in rheuma-
toid patients.
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Sir: Dr Dixon and Dr Davis and his colleagues
raise several relevant points in their letters,
and it is encouraging that our article has
stimulated such interesting comments. As
some of their points are similar it is appropriate
to provide a single response.
How should variables used to define the

response to slow acting antirheumatic drugs
be selected? There is no easy answer and
although we developed one approach, other
methods can be used. Dixon and his colleagues
adopted a slightly different method to ours,'
and, similarly, the index of Davis and his
colleagues, is also slightly different in its
construction and includes measurement of C
reactive protein.2 Despite this my colleagues
and I feel intuitively that a simple measure
which is widely used and shows considerable
change is better than one which shows little
change, and this view underlies our approach.
A second area of debate is whether to use

fixed points (such as an erythrocyte sedi-
mentation rate of 30 mm/h) to define response
or to have more sensitive measures relecting
change. The limitation of fixed points was
shown in the theoretical example given by
Dixon. It was also hinted at by Davis et al
where they suggest minor degrees of improve-
ment may be shown by a more sensitive index
which would allow them to use combination
treatment with two slow acting antirheumatic
drugs. Our intention was to provide the
simplest possible index which gave acceptable
results, and we found this approach was
effective in practice. Inevitably, such a re-
ductionist method will have limitations, but
we suggest these are theoretical rather than
practical. There is a need for comparative
analyses of different approaches.

It is unlikely that our simple index will be
the only measure of response used in rheuma-
toid arthritis. It takes time for indices to be
validated, and indeed Davis et al have only
just had the final peer reviewed paper con-
cerning their index published2 some years
after they first used it. The important issue is
to move away from multiple measures of
response to slow acting drugs towards unified
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indices, and we hope that this can be achieved
rapidly and with agreement between centres.
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Trauma and seronegative
spondyloarthropathy: rapid joint
destruction triggered by physical injury in
HLA-B7

Sir: Several cases ofHLA-B27 positive patients
whodevelopedperipheralarthritisimmediately
after injury have been reported in the last few
years. 1-4
The role of trauma in the initiation of

seronegative spondyloarthropathy has been
discussed.' 3 5 Trauma may alter or release
antigens, or both, from connective tissue,2 3 6
and may lead in predisposed subjects to the
development of an autoimmune reaction. This
predisposition was associated with HLA-B27
in all reported cases.'"
A new case of peripheral arthritis triggered

by physical injury is reported here. Unlike
previously reported cases ofperipheral arthritis
precipitated by trauma this patient was B27
negative, but had the cross-reactive antigen
B7. No other precipitating factors were identi-
fied. After two different injuries the same
patient developed arthritis, which caused rapid
deterioration in two different joints.

In May 1985, after a minor injury to his left
elbow, a 48 year old man developed arthritis of
the same joint, without fever, diarrhoea, or
urethritis. Arthrocentesis yielded a yellow,
turbid fluid, whose culture proved negative.
He was treated with anti-inflammatory drugs
and intra-articular corticosteroids, but joint
effusion persisted and flexus deformation
developed in two months. In July 1989 he
knocked his left knee, and a week later he
developed arthritis with large effusion. He was
admitted to another hospital and again the
articular fluid was inflammatory and the
culture was negative. Blood examination
showed: erythrocyte sedimentation rate
(Westergren) 140 mm/Ist h, white cell count
14-5 x 109/l with 700/o polymorphonuclear
leucocytes, and haemoglobin 140 g/l; the
tuberculine test (purified protein derivative 5
U) was positive.
He had no previous history of fever,

urethritis, diarrhoea, or mucocutaneous
lesions. Arthroscopy and synovial biopsy of
the left knee were carried out, and the results
were consistent with chronic synovitis without
granulomas. After four weeks of anti-

Left elbow. Severe joint space narrowing and
marginal bone erosions were evident.

inflammatory treatment the swelling persisted,
and synovectomy by means of arthrotomy was

carried out. He was then transferred to our

rheumatology department. Physical examina-
tion showed seborrhoeic dermatitis and a
swollen painful left elbow with limitation of
movement (extension 60°-flexion 900). The
left sacroiliac joint showed tenderness, and
movement caused pain. We also found de-
creased lumbar flexion (Schober test <3 cm).
The left knee progressed well after operation,
without swelling. Laboratory tests showed:
erythrocyte sedimentation rate 29 mm/lst h,
white cell count 6 6x 109/l, haemoglobin 130
g/l. Antinuclear antibody, anti-DNA, latex,
and Waaler-Rose tests and tests for comple-
ment were negative or normal. Serology tests
for salmonella, shigella, yersinia, and toxo-
plasma proved negative. HLA was B7 positive.
A radiograph of the left elbow showed joint
destruction (figure). Rectification and syn-
desmophytes were found after radiographic
examination of the lumbar spine. A tech-
netium-99m bone scan showed uptake in the
left sacroiliac joint. Another arthrocentesis of
the elbow was carried out, but bacterial and
mycobacterial cultures proved negative. After
an infiltration of intra-articular corticosteroids
the patient greatly improved for one month,
and three months later a rhenium chemical
synovectomy was carried out. Five months
later he continued to be free from pain in the
elbow (extension 50°, flexion 1200).

In this case the temporal relation between
both physical injuries and the development of
peripheral arthritis is striking. There is little
doubt about the diagnosis of seronegative

spondyloarthropathy in this patient. He had
clinical and radiological evidence of lesions in
the lumbar spine and the left sacroiliac joint.
He developed rapid joint destruction in the
left elbow and left knee after both physical
injuries.
Our patient, unlike previous cases'-4 of

peripheral arthritis precipitated by trauma,
did not have the HLA-B27 antigen, but was
B7 positive. We think this is the first case of
spondyloarthropathy related to trauma in a
B27 cross-reactive antigen (CREG group). At
least 12 well described cases of spondylo-
arthropathy triggered by trauma have been
reported in recent years. Some presented as
Reiter's syndrome,3 ' 8 others as peripheral
arthropathy,' 2 4 and all of them were B27
positive. Seronegative spondarthritides in-
clude a heterogeneous group of disorders
occurring in genetically predisposed subjects
after exposure to environmental triggers.9 10

We agree with those who suggest that physical
injury may precipitate this arthropathy. '
Genetic predisposition is clearly marked by
HLA-B27, and perhaps by other antigens of
the cross-reactive group (CREG), but to
establish this fact more studies are necessary.
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