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Rheumatoid arthritis is a major chronic disease causing
multiple medical and social problems) 1]; 63 per cent of
cases suffer significant social and economic disadvan-
tages)A]. The Health Service should make a considerable
commitment to its treatment. Many Changes in treatment
have occurred in the last 20 years with the introduction of
new drugs and different thergpeutic regimens. Most of
these drugs produce measurable benefit over one or two
years, and leading articles have gyggested that therapy
successfully modifies the course of the"disease[3,4]. We
now reconsider the published evidence for such jggyump-

tions in the 1lght of results gathered in the pagt 15 years at
the Droitwich Centre for Rheumatic Diseases.

Previous Reviews of the Long-Term Effect of
Rheumatic Disease

The major studies are summarised in Table L. They are

3l surveys ©f hospital patients and comsider the more
There are some differences between the

severe cases.
studies. For example, Ragan and Farrington[61 reviewed
cases with predominantly mild disease when first geep,
and Cosh and Rasker[8] described the end results in
patients initially seen in the first year of their disease. The
other studies review patients admitted to hogpital and first
seen later in the course of their disease. A number of
conclusions can be drawn from these studies. Complete
remission is unlikely after the first few yearg of the
disease. By 10 years approximately balf the patjents will
be severely disabled, falling into classes III and IV of the
Steinbroker classification for functional capacity[9} . But
there is evidence, especially in the series of parients
described by Duthie et al. [7 10,11 that hospital therapy
can jmprove functional capacity and that this improve-
ment can be maintained.

"Address for correspondence: DT D. L. Scott, MRCP (UK), Rheumatism
Research ying, The Ivfedical school, University ©f Birmingham.

The Current Therapeutic Approach

The general outline of therapy is similar at most centres
(Flg 1) [12_15]. Patients with mild or moderate disease
usually receive only symptomatic therapy with analgesics
and non-steroidal gntj-inflammatory drugs. # large mum-
ber of these drugs are mow gvailable, all of which relieve
symptoms Such as joint swelling and pain, Patients
respond in an individual and often unpredictab]_e manner
to different non-steroidal anti-inflammatory drugs[16]
and physicians should attempt to find the best one for an
individual patient[l7]. Patients with severe disease, al-
though in the minority[18], are the most important group
since they attend gpecialist clinics and pequire intensive
therapy. These patients are given 'second-line' grygg,
alternatively called ‘'disease modifying', slow-acting,
long-term o= 'specific' drugs.

Patients given second-line drugs will usually have
disabling joint symptoms, = raised ESR,
phase proteins, and radiological evidence of erosive de-

structive joint changes. Many W¥ill also have gignificant
titres of rheumatoid factor and various extra-articular

raised acute

Fig. I An outline of the current therapeutic approach.
(NSAIDS - non-steroidal anti-inflammatory drugs.)
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Table 1. The ]ong-term outcome in rheumatoid arthritis: gymmary ©F major studies

Study Centre Cases followed Years of
for 9 years or entry into
more study

Short et al. Boston, 225 1931-36

(1957) [5] usa

Ragan and New York, 246 Before

Farrington usa 1952

(1962) [6]

Duthie et al. Edinburgh, 200 1948-51

(1964) [7] UK

Cosh and Bath, UK 54 1957-63

Raskar

(1982) [8]

*Grading of functional capacity. (After Steinbroker et al. [g] )

Method of selecting

Duration of

Results at follow-up

cases observation
(years)
Prospective survey ©°f 11-17 Remission 17%
hospital admissions Improved 38%
Stationary 11 %
Worse 34%
Retrospective survey ©f  11-15 *Stages I & II 50%
out-patients Stages III & IV 50%
Prospective survey ©Of 9 ‘Stages I & II 62%
hospital admissions ‘Stages III & IV 38%
Prospective survey ©f 20 *Stages I and 1I 55%

out-patients With early
disease only

Table 2. Maj or controlled trials of second-line drugs against placebo in rheumatoid arthritis

Drug Trial Number of
Gold Empire Rheumatism 200
Council (1960) [25]
Co-operating 68
Clinics (1973) [26]
Sigler et al. 27
(1974) [27]
Penicillamine Multicentre trial 105
Group (1973) [28]
Shiokawa et al. 179
(1977) [29]
Dixon et al. 82
(1975) [30]
Chloroquine and Freedman and 107
hydroxychloroquine Steinberg (1960)
(31]
Popert et al. 122
(1961) [32]
Hamilton and 41
Scott (1962) [33]
Cyclophosphamide Co-operating 64
Clinics (1970) [34]
manifestations.

Second-line drugs will affect not Ol’lly
local jOil’lt inflammation but also laboratory parameters
such as ESR and C-reactive protein 1€V€l[l91. The fre-
quently used second-line grugs =re gold, penicillamine
and the anti-malarials (chloroquine and hydroxychloro-
quine), cytotoxic drugs such as cyclophosphamide, 2zath-

ioprine, and chlorambucil heing prescribed less often.
The main second-line drugs have all been subject te

" Stages IT and IV 45%

Duration Withdrawals (g Effect on Effect on Effect on
(months) of treated synovitis ESR radiological
group) progression
18 17 Yes Yes No
6 36 Yes Yes Suggestive
24 Nil Yes Suggestive Yes
19 42 Yes Yes No
6 34 Yes Yes No
6 57 Yes Yes No
12 21 Yes Yes Suggestive
12-24 15 Yes Yes No
6 13 Yes Suggestive No
26 Yes No Yes
controlled trials. A number of other drugs such as

dapsone [20], levamisole[21] 3R< sulphasalazine[22] have
also been shown to have 'second-line' effects. In addition,
a few non-steroidal anti-inflammatory drugs may have

some of the properties of second-line drugs[23,24] .
The important controlled trials of second-line drugs

against placebo =re shown in Table 2. Second-line drugs
consistently show a beneficial effect on local inflammatory
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synovitis and on the gygtemic inflammatory component ©f
the disease as assessed by tests such as the ESR. These

effects are also shown in trials of different second-line

drugs against each other, for example the trial of golg,

azathioprine and cyclophosphamide reported by Currey
et al. [35], On the other hand, such treatment has had a

variable and inconsistent effect on the progression of
radiological changes.

Second-line drugs produce se large = variety of adverse
reactions that a high proportion ©f patients stop therapy.
Prospective studies of gold therapy have confirmed the
incidence of withdrawal in controlled trials[36,37]. Roth-
ermich et al. [3g] showed that by five yearg only 20 of 97
patients given gold were taking the drug; full remission
had occurred in only two cases, and the others had been
withdrawn due to toxicity or lack of effect. Similar results
have been found at other centres (¥, Grindulis and B.

McConkey, personal communication). Whether gold
really is a long—term agent is debatable. A subsequent
report by Rothermich et al. [39] showed a similar situation
with penicillamine; in only 29 per cent Of 200 patients
could it be used as a long-term agent.

The evidence that second-line drugs significantly affect
radiological progression in all eases is gquestionable. Com-
trolled trials have failed to agree ©n this point. Luuk -
kainen et al. [40,41] suggested that gold therapy reduced
the xate of radiological progression, but their gtudy

groups were not directly comparable and the differences

were small. Other studies have Suggested that disease

severity, assessed clinically or by the ESR and acute
phase protein levels at a point in time, is related to the
extent of radiological progression[42-44]. However, these
studies fail to show that radiological progression over a
period of time is influenced by second-line drugs‘

The place of corticosteroids is the subject of further
debate[45]. They produce rapid symptomatic improve-
ment and reduction in the ESR[46_48], Patients given
steroids have falls in acute phase reactants such as the C-
reactive protein similar to those in patients given gold and
penicj_]_]_amj_ne’ but with steroids the falls are more rapid
and are seen in all patients[49]. There is also some
evidence that gteroids, compared t° aspirin, an slow the
radiological progression
period[SO]. Thus, to some extent, steroids have features
characteristic of second-line drugs.

The present therapeutic approach it patients with
rheumatoid arthritis raises important questions about
long-term effects. First, what is the relationship between
ESR, functional capacity a@nd radiological changes? Sec-
ond, is there evidence that treatment is effective in the

rate of ever & two-year

long term? To examine these questiong further we have
analysed the results of a long-term study a2t Droitwich.

The Droitwich Study

Between 1964 and 1976 a progpective survey ©f the long-
term effects of treating rheumatoid arthritis was carried
out at the Droitwich Centre for Rheumatic Diseases.
Droitwich has a specialised Rheumatology Umit with
extensive in—patient and out-patient facilities which is a
referral centre for the West Midlands. In the Droitwich

112 patients were followed for 10 years; all these

survey
cases had intensive therapy, including hospitalisation,
physiotherapy’ surgery and treatment with analgesics,

non-steroidal anti-inflammatory drugs and second-line
drugs.

Patients Studied

All the patients had definite or classical disease by the
criteria of the American Rheumatism Agsociation[51].
Consecutive patients with severe disease seen by one
physician (A.J.p.) Petween 1966 and 1968 and admitted
to hospital at the Droitwich Centre for Rheumatic Dis-
eases for the treatment of their arthritis were included in
the study. The patients were assessed when first seen and
then at 5 and 10 years. Laboratory data, assessment of
functional capacity and radiographic evidence of disease

Laboratory tests included
Functional capacity was

progression were recorded.
ESR and Rose-Waaler titre.

assessed using a modified Steinbroker grading[g] (1

symptom-free, I mild incapacity, I severe inca-
pacity (off work), TV housebound, V bedridden) .
Radiographs of the hands were scored by a modified
Steinbroker grading?scoring one point for each proxi—
mal interphalangeal (except the thumb), metacarpopha-

langeal, vrist and radiocarpal joint showing significant

cartilage loss, secondary Ostecarthritis or subluxation.

These are gquivalent to Steinbroker grade III changes
and give 2 range of 0-22 pointg for each pair of hands.
The radiographs were read 'plindly' by twe independent
observers (B,[,,C, and J A (C.) and a reconciled grading
was reached.

All second-line drugs given for more than three months
and any associated adverse reactions were noted. Surgical
procedures undertaken directly for the arthritis were
recorded. Deaths (17 patients) were recorded and the
causes obtained from death certificates (four based on

postmortem examination). Five patients were lost to

follow-up during the study and the radiographs of two
patients were not available at 10 yearg,

All patients had similar intensive therapy. Initially they
were admitted to hospital in the Droitwich Centre for
Rheumatic Diseases and given bed rest for 3-6 weeks
with gplintg and intensive static exercises. When they had
shown evidence of a reduction in disease activity they
were gloyly mobilised over a similar perjod with intensive

physiotherapy @nd hydrotherapy. They were given anal-
gesics and non-steroidal gntj-inflammatory drugs and all
received second-line drugs (prednisolone being used as a
second-line (ryg) when first treated. Second-line drugs
were given over prolonged periods with the aim of
suppressing disease activity == completely as possible.
They were only Withdrawn because of serious adverse
reactions, lack of effect or if patjents entered a prolonged
remission. If one second-line drug was withdrawn when
the patient was not in remigsion, another was started. In

cases failing *© respond satisfactorily these grygs were
used in combination. Patients were seen reqularly in
1
most cases at intervals of less than six months, and if there
was gpy indication of marked disease activity they were

re-admitted to hospital. At the end of the study all the
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patients who were alive and could be traced were sent a

questionnaire to determine their socio-economic status;

79 (88 per cent) replied.
Results

The patients in the study were a group of mixed gex, age
and disease duration (Table 3) and were a typica]_ cross-

section of cases gecondarily referred to a gpecialised

rheumatology unit. The major changes occurring during
the ten-year period of the gtydy are summarised in Tables

4-7. Although mot all the patients were geropositive for

Table 3. Patients in Droitwich study

Age at start of study (years) ™M F Total
<30 6 11 17
32-40 4 17 21
41-50 7 23 30
51-60 13 18 31
>60 2 11 13
Disease duration at start of study

<18 months 10 20 30
18 months-5 yearg 14 28 42
5-10 years 4 18 22
> 10 years 4 14 18
Table 4. Droitwich gtudy: erythrocyte sedimentation rate

during 10 years.

Values (%)

Initial 5 years 10 years
ESR (mm/h) (n - 112) (n=111) (n —90)
0-20 23 47 45
21-49 44 39 43
50 or more 33 14 12

Table 5. Droitwich study: Rose-Waaler titres during 10

years
Values (%)

Rose-Waaler

titre Initial 5 years 10 years

(reciprocal) (n - 112) (n=111) (n ~ 90)

0 26 26 26

4-32 8 32 23

64 or more 66 42 51

Table 6. Droitwich study: functional capacity during 10 years

Values (%)

Functional Initial 5 years 10 years
capacity (n=112) (n=111) (n ~ 90)
I Symptom free 0 12 30
II Mild incapacity 23 42 37
III Severe j_ncapacj_ty (off work) 63 37 21
IV Housebound 10 7 12
VvV Bedridden 4 2 0

Table 7. Droitwich study: assessments of hand radiographs

Only the metacarpophalangeal, proximal interphalangeal and
wrist joints were asgsessed, giving a total of 22 joints for both
hands.

Radiographical
assessment (ng, of Values (%)
joints scoring
Steinbroker Initial 5 years 10 years
grade III) (n=111) (n -~ 88%)
o 29 11 8
1- s 40 32 22
6-10 20 27 26
11-15 5 14 22
16-20 5 9 16
21-22 7 6

*Only 88 of the 90 patients followed-up were analysed: in 2 cases hand
radiographs were not available.

rheumatoid factor, had a raised ESR and radiological
evidence of joint destruction when first seen, only five
were initially negative for all these parameters.

During the 10 years of the gtudy there was a consider-
able fall in the number of patients with a greatly elevated
ESR; initially 33 per cent had an ESR of over 50mm and
by 10 years Only 12 per cent had such a high ESR. In
contrast, there was relatively little overall change in the

number of geropositive patients (Table 5), and there was
no marked fall in the mean Rose-Waaler titre.

The functional capacity showed a marked and import_
ant improvement during the period ©f follow-up (Table
6)' Initially only 23 per cent of cases were in classes I and
II for functional capacity, but by 10 years 67 per cent of
cases were in these classes.
showed a

However, radiological changes (Table 7)

steady progression, and less than one-third of patients did
not progress by at least one class. The differences between

changes in functional capacity and hand radiographs are
illustrated in Fig. 2.

A detailed examination of radiographic progression
showed that only 7 patients (8 per cent of cases) did not
have gignificant joint destruction by 10 years: of these, ¢

were consistently seronegative for rheumatoid factor and
3 of these never had a raised ESR. In other yords, these

were an atypical group with mild disease who may Dot
have needed second-line drugs in terms of the severity of
their disease. In typical patients it was exceptional not to
have radiological changes by 10 years. Comparison of X-
ray changes with the initial degree of inflammation
indicated by the initial ESR showed that patients who had
marked progression (by three or four of the classes given
in Table 17) all had an elevated ESR when first geen,
although analysis ©f the relationship Petween ESR and
radiological progression (by chi-squared analysis) did not

reach statistical significance (0.10 = P> 0.05).
Treatment by surgery and second-line drugs is sum-

marised in Table §; only second-line drugs given for at
least three months are included in this analysis, as a
shorter period of administration was considered unlikely
The object ©f therapy was to
suppress disease activity completely if possible and to

to be of clinical wvalue.

82 Journal of the Royal College of Physicians of bondon Vol. 17 No. 1 gapuary 1983



20 Functional capacity

40
X_ray assessment

207
-4 -3 -2 1 +1 42 43
Change in grading
Fig. 2. The Droitwich gy vey. A comparison between changes

In grading for functional capacity and hand radiographs.
Changes in functional capacity are derived fom changes in the
modified Steimhroker grading, Changes In X-rays are derived
from changes in the number ofjoints showing damage equivalent
to Steinbroker grade ITI changes; these have been grouped as

shown in Table 7. Negative changes represent deterioration and

positive emes improvement. TRepatients showing =o change are
in the shaded area.

Table 8. Droitwich study: treatment during 10 years. There is a
separate analysis for each form of treatment.

Cases Cases not
treated (%) treated(%)
(n =~ 112) (n — 112)
Long-acting drugs
(given for at least 3 months)
Gold' 79 21
Chloroquine 72 28
Steroids 91 9
Penicillamine 18 82
Immunosuppressives 1e 84
(cyclophosphamide, chlorambucil,
azathioprine)
Surgical Procedures
Hand gynovectomy/tendon operations 21 79
Other gynovectomies 21 79
Reconstructive 22 78

surgery

maintain this suppression once it had been achieved. All
the patients had at least one second-line drug for this
period of time; the median number of drugs was three;
four patients received five different second-line drugs.
Combinations of drugs were either given sequentially o=

concurrently, °r occasionally in both ways. Each patient
had « somewhat different pattern Of drug administration

and = complete analysis is outside the geope Of this gtydy,
Similarly, although lack of effect and adverse reactions
were both jmportant causes of changing or withdrawing
second-line dryug therapy, i» many patients they had a

composite effect; once again, = meaningful analysis of the
reasons for stopping falls outside this study. However, it

can be seen that the majority of patients had prolonged
and intensive therapy with second-line drugs.

Adverse reactions to second-line drugs were common.
There were 225 adverse reactions to steroids, although
most were trivial, such as a mildly Cushingoid appear-
ance. The pgjor ones were vertebral collapse (13 cases),
infection (11 cases), cataract (g cases) and myopathy (2
cageg). It was difficult to predict the patients who would
develop these reactions, which were not gimply dose-
related. For example, the incidence of vertebral collapse
was not related to the dose of steroids. There were 30
adverse reactions to gold, 11 to immunosuppressives and
4 to penicillamine. These were of similar geyerity with
each drug and consisted of: abnormal blood counts (§
4 with jmmunosuppressives), (20 cases),
proteinuria (12 cases) and others such as mouth uylcers,
colitis and (8 cases). Four patients stopped
treatment with chloroquine because of visual reactions,
One had a Slight

cases, rash

infection

the only adverse effect of the drug.
corneal opacity but no other lesion. Two had transient
blurring of vision with poggible macula deposition but,
when re-examined after stopping therapy, had recovered
normal visual acuity without significant macula deposi-
tion. One had glightly reduced visual acuity (6:9 and 6:12
in each eye) associated with some macula chloroquine
deposition, but there were other visual problems in this
patient (astigmatism and refraction defects) which g+,
also have been significant, and there was no visual
deterioration after stopping the drug.

Marked social disadvantage among the patients was
apparent 2t the ten-year survey (Table 9). Only 32 per
cent of men and women were undertaking completely
normal gactivities, although a further 9 per cent had
retired. The work record broadly corresponds te func-
tional capacity, but some housewives needing he]_p were
nevertheless so jncapacitated as to fall into category 11T of
the functional capacity assessment. Many patients also
required adaptations ex various gppliances; the relatively
small number using kitchen aids (§ per cent) is surprising
and probably represents = failure in
supply of these aids. By 10 years 29 per cent of the
patients were registered disabled, although some were

assessment and

still working.
There were 17 deaths during the course of the study

(Table 10). These patients had a mean zg¢ of 61.3 yeqrg
and they died between 4 and 10 years of follow-up. Four
of these deaths were almost certainly related to the
rheumatoid disease, including two deaths due to abdomi-
nal sepsis (ages 47 and ¢()) and one due to broncho-
pneumonia complicated by gastrointestinal haemorrhage
(age 29). Another four deaths, including two patients

with renal infection as a major or Contributory factor,
may also have been related to the rheumatoid disease.

Discussion

The Droitwich gyyyey confirms that patients with rheu-
matoid arthritis referred to a specialised unit and, judged
by current criteria, needing second-line drugs, have
severe, progressive and digabling disease. The therapeu-
tic regimen used in this survey reflects both the period
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Table 9. Droitwich gtudy: number of patjents at work, with
home adaptations and aids, e= uging appliances at the end of 10
years determined by questionnaire. Only 79 of the 90 patients
followed-up for 10 years responded (a response rate Of 88 pop

cent).
Number of patients

Work

Normal work 9
Normal housewives 16
Light work only 5
Housewives needing some help 34
Not working 3
Housewives needing total help 5
Retired

Total 79

Home adaptations and aids

Lift 2
Kitchen aids 6
Bathroom aids 28
Toilet aids 18
Stair gdaptations 6
Ramps 5
Total 65

Appliances supplied in
previous 12 months

Splints 21
Surgical shoes
Surgical corset
Cervical collar
Walking stick

Crutches/walking frame
Total 57

9 © o o ©

during which it was undertaken' with drUgS such as
penicillamine used only towards the end of the study, and
the personal preference ©f the phygicians involved, as
shown py the frequent use °f chloroquine. The mortality

in the survey was similar to that previously reported[52-
55], with an apparent excess of deaths due to infection.

The changes measured in the outcome indices showed

an j_mprovement in functional capacity and a reduction in

Table 10. Droitwich ggydy: deaths guring 10 years
Cause of death Number

Cardiovascular

Infective

Renal

Carcinoma
Pneumothorax

Rheumatoid arthritis

ESR, but = radiological progression of disease in ...,
patients‘ In other words, there is a divergence between
radiological changes and function. The poggible reasons
for this are pany. We believe that, once a joipt i
significantly damaged, the damage "ill get worse, despite
treatment, because of gipple mechanical derangement .
This view concurs with the results of this study. Similarly,
there 1is no direct relationship between function and
radiological evidence of joint damage. Muscle ouer,
pain and local inflammation, as well as pergonality, may
influence function. Our results do not show whether the
rate ofjoint destruction is reduced by adequate treatment
with second-line drugs,. we consider this to be an import—
ant question and we are at present undertaking further
studies to answer it.

The Droitwich gyryey also establishes that adequate
treatment g+, influence disease progression. This is
proved by the number of cases ghowing improved func-
tional capacity and py the number of pepople engaged in
useful work at the end of the ten-year period. The ability
of treatment to affect the disease is also shown by the
reduction in the number of patients with an elevated
ESR.

Duthie et al. [7,10,11] clearly established the benefit of
hospitalisation, and subsequent reports have described
the advantages ©f bed rest[56] and physiotherapy[57]. In
the Edinburgh series of Duthie et g] | only minimal
therapy with second-line grygs wa=s wused, although
patients had intensive physical treatment, gplinting, Ped
rest and aspirin, and it is relevant to compare this with
the Droitwich survey. The number of patients in Func-
tional Classes I and II at initial assessment was 35 per
cent of the Edinburgh series and 25 per cent of the
Droitwich geries; at 9-10 years these classes contained 62
per cent of the Edinburgh series and 67 per cent of those
at Droitwich. Despite all the changes it therapy Petween
1950 and 1965, and the intensive second-line drug ther-
apy used at Droitwich, the improvement in functional
Capacity (in the long term) was almost identical in both
surveys. This confirms the significant contribution made
by hospital admission.

Further details

Myocardial infarction (3 cages)

Cardiac fajlure?hypertensive (1 case)
Cardiac failure?ischaemic (1 case)

Arrhythmia (1 case)

Ruptured a°ortic gneurysm (I case)

Lobar pneumonia (1 case)
Bronchopneumonia (3 cases)
Peritoneal/retroperitoneal abscesses (2 cages)

Pyelonephritis (1 case)
Chronic renal failure (1 case)

Prostatic carcinoma

Complication of chronic obstructive airways disease
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appears to be yes.

Should we use second-line drugs? The current answer

The main gpbjective if treating rheuma-

toid arthritis should be to improve the qua]_ity of life.

Whatever their long-term effects, second-line drugs give
considerable symptomatic benefit and we consider that

this is their major advantage. However, therapy with
second-line drugs is only ome aspect of the treatment of

rheumatoid arthritis. The importance ©f admission to
specialised rheumatic units in hospitals, which provide a
wide pange ©f supportive and physical treatments, cannot
be oyer-emphasised. These units should be provided by

the Health Service.

Even if rheumatoid arthritis is not

cured hy treatment, itS management requires long-term
commitment .
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