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Prediction of erosiveness and rate of development of
new erosions in early rheumatoid arthritis
T T MOTTONEN

From the Departmtient of' Medicine, Central Hospital, SF 40620 Jyvliskvliy, Finilan(d

SUMMARY Fifty eight patients suffering from a recent onset of rheumatoid arthritis (RA) were

studied. Fifty six patients were followed up for 24 months and two for 18 months. Erosions were

detected in 17 patients at the onset and at the end of the follow up period the number of patients
with erosions was 44. The erosiveness in the joint groups studied was as follows: metatarsopha-
langeal (MTP) (36 patients), metacarpophalangeal (MCP) (22). proximal interphalangeal (PIP)
(21), interphalangeal (IP) joints of first toes and wrists (13), elbows and knees (two), and
shoulders, ankles, and hips (one). Erosiveness in the feet was twice that in the fingers, and the
erosions in the feet appeared at an earlier phase of disease. Destructions favoured the dominant
hand. Swelling in the PIP joints appeared to be a better predictor of erosiveness than joint
tenderness. The number of joints to become eroded was significantly increased in the patients
with flexor tenosynovitis in the hands. Erythrocyte sedimentation rate (ESR) was more closely
related to progression of joint damage than C reactive protein (CRP) or haemoglobin. The rate
of development of new erosions was the same in seronegative and seropositive patients. In
addition, HLA-DR4 allele did not correlate either with seropositivity or with erosiveness.
Adequate antirheumatic drug treatment (gold in most instances) was not able to restrain the
erosive process despite decreased rheumatoid disease activity.

Key words: tenosynovitis, HLA-DR4, Mallya index. ESR, CRP, rheumatoid factor, joint
swelling, joint tenderness.

The clinical course of rheumatoid arthritis (RA) is
fluctuating and the prognosis unpredictable. The
concept of rheumatoid activity is usually linked with
the inflammatory features of RA, but its accurate
estimation is problematic and laborious. Rheuma-
toid activity is usually assessed by composite indices
consisting of symptoms, clinical findings, and
laboratory test results. 2

Characteristically, RA affects peripheral joints,
and the destruction of joint structures, demon-
strable on x ray films, is the most important feature
in the prognosis. Appearance of early erosions
correlates with unfavourable prognosis,3 whereas
stabilisation of the erosive changes at an early stage
of the disease predicts a favourable outcome.4 A
close relation between global assessment of joint
activity and development of radiological destruc-
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tions during a follow up period of three years has
been reported. '

The purpose of this prospective study was (a) to
test whether erosiveness can be predicted by clinical
means, (b) to define the rate of development of new
erosions in various joints, (c) to analyse the relation
between erosiveness and clinical rating of rheuma-
toid activity, occurrence of the HLA-DR4 allele, the
titre of rheumatoid factor (RF), a number of
laboratory measures reflecting disease activity, and
the duration of chrysotherapy.

Patients and methods

Sixty consecutive patients with newly diagnosed
definite or classical rheumatoid arthritis"6 were in-
cluded in the study. One of the patients was found to
have reactive arthritis and another patient was lost
from the follow up. The final group thus consisted of
58 patients with polyarthritis (41 women, 17 men).
Their ages ranged from 17 to 78 years (mean 48) and
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duration of disease from 2 to 24 months (mean 8).
Thirty eight patients were seropositive by the
Waaler-Rose test (>1/32) at least once in serial
tests.
None of the patients had received second line

antirheumatic drug treatment earlier. Sodium au-
rothiomalate treatment (intramuscular injections of
10, 20. 30, and 50 mg weekly up to 13 mg/kg body
weight and thereafter 50 mg monthly) was instituted
in 54 patients, while three patients were initially
treated with hydroxvchloroquine (300 mg daily) and
one patient with a non-steroidal anti-inflammatory
drug only. Other antirheumatic drugs used in case of
intolerance or unresponsiveness were as follows:
auranofin (6 mg daily, n=6). sulphaisalazine (2 g
daily, n=19), D-penicillamine (300-45() mg daily,
n=8), azathioprine (2 mg/kg daily, n=2). Low dose
corticosteroid treatment (prednisolone 5-7-5 mg
daily) was instituted in six patients.

CLINICAL ASSESSMENT
The patients were examined by the author at the
onset of the study and thereafter at six monthly
intervals (56 patients for 24 months and two patients
for 18 months). Clinical rheumatoid activity was
estimated by a multivariate analysis including two
subjective measures (morning stiffness, pain scale),
two semiobjective measures (grip strength, Ritchie's
articular index),7 and two objective measures
(haemoglobin (Hb), ESR) as described by Mallya
and Mace (Mallya index).2 The scoring of clinical
rheumatoid activity was determined as described
earlier.8 The mean Mallya index during the follow
up period was the mean value of the individual
assessments.
The number of clinically active joints (tender or

swollen, or both) was recorded at each visit. In
addition, the tenderness of II-V PIP joints of the
fingers and IP joints of the thumbs was scored from
0 to 3 points7 and the swelling due to effusion from 0
to 2 points (score 2 representing a hydroptic joint).
The total score of tenderness and swelling of the PIP
joints and IP joints of the thumbs was the sum of
scores obtained at each assessment.

RADIOGRAPHIC METHODS
An x ray examination of the hands and feet was
made at 0, 6, 12, 18, and 24 months. Other joints
were x rayed when considered j ustifiable. The
radiological destruction of the wrists, subtalar, I-V
MCP, 1I-V PIP, IP joints of the thumbs, I-V MTP
joints, and IP joints of the first toes was estimated
and scored (from 0 to 5 points) according to the
method of Larsen, Dale, and Eek.9 An overall
destruction index, the polyarticular Larsen index,
was calculated at six monthly intervals for each

patient by summing up the indices of the individual
joints. The indices of subtalar and wrist joints were
corrected using a coefficient of 5. Thus the polyar-
ticular Larsen index ranged from 0 to 260. Fur-
thermore, the number of eroded joints was counted
at each visit.
The following laboratory tests were carried out at

each visit: ESR by Westergren's method, CRP by
quantitative immunoprecipitation, Hb, and Waaler-
Rose titre.

Serological typing for HLA-DR alleles was made
according to standard microlymphocytotoxicity test
by commercial antisera. Mononuclear cells for HLA
typing were isolated from heparinised blood by
Ficoll-Hypaque gradient centrifugation and B cells
for HLA-DR typing by further depletion of cells
forming rosettes with 2-aminoethylisothiouronium
treated sheep red blood cells.

STATISTICAI METHODS
Decision matrices were constructed to indicate the
number of clinically active joints on the develop-
ment of new erosions. Positive predictive values of
the scores of tenderness and swelling to predict the
development of new erosions were calculated from
these tables. "'

The relations between longitudinal fluctuations in
clinical and laboratory variables and grade of
radiological destruction were assessed by Spear-
man's rank correlation. The significance of differ-
ences between the group medians was determined
by Mann-Whitney's rank sum test. A binominal test
was used to determine the significance between the
number of eroded joints in the right and left
extremities.

Results

DEVEI OPMENT OF EROSIONS
Tables I and 2 show the cumulative appearance of
erosions in each joint group. At least one eroded
joint was found initially in 17 patients (29%). The
erosions were located in the hands in 10, in the feet
in nine, and in the wrists in two cases. The joints of
14 patients remained non-eroded throughout the
follow up. No new erosions appeared in four
patients with initially eroded joints, while in the
remaining 40 patients an average of 5-8 new eroded
joints was found. The first erosions appeared in the
elbows at six months, in the shoulders and hips at 12
months, and in the ankles and knees at 18 months
(Table 1).
The number of eroded small peripheral joints at

entry was 43 (2 3%o) but was increased to 243 (13%)
at two years (Table 2). Most erosions were located
in the feet. No significant difference was found
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between the right and the left foot (65 v 67
erosions). On the contrary, in the hands a predomi-
nance of the right side was found (61 v 50 erosions;
p<O-OOl). The rate of erosiveness in the fingers
(MCP and PIP) was constant during the follow up,
while in the MTP joints and the wrists the appear-
ance of new eroded joints was greatest between six
and 18 months. The V MTP joint was the single
joint most often eroded (Table 2).
The mean value of the polyarticular Larsen index

at the onset of the study was 4-4 (range 0-37), rising
to 19 (range 0-180) at the end of the study. The
value of the polyarticular Larsen index at 24 months
increased to 20 or higher in 17 patients. In the
patients with high initial Larsen index values further
erosiveness appeared to be relatively low.

EFFECT OF TENDERNESS AND SWELLING ON

EROSIVENESS IN THE II-V PIP AND IP JOINTS

OF THE THUMBS
Table 3 presents the separate and combined effect of

Table 1 Cumulative number ofpatients with RA with
erosions in various joint groups during a follow up of24
months*

Joint group Cumulative tiumnber of patients with
erosions at mnonths:

0 6 12 18 24

MCP jointst 8 11 15 18 22
PIP jointst 4 10 15 19 21
MTP jointst 7 15 25 32 36
IP of first toet 5 10 11 12 13
Wrists 2 2 5 12 13
Elbows 0 2 2 2 2
Shouldcrs 0) 0 1 1
Ankles (0 0 () 1 1
Knces 0 0 () 1 2
Hips 0 0 1 1

*Total number of patients was 58.

tMCP=metacarpophalangeal, PIP=proximal
MTP=metatarsophalangeal; P =interphalangeal.

interphalangeal,

joint tenderness and swelling on erosiveness. Joint
swelling appeared to be a better predictor of
erosiveness than tenderness, and the predictiveness.
was not improved by using them together (Table 3).
Swelling was palpated at at least two check ups in 25
PIP or IP joints, of which 17 became eroded (68%),
while only 14/33 (42%) of the joints became eroded
if swelling occurred at just one check up (Table 4).

EFFECT OF TENOSYNOVITIS ON

EROSIVEN ESS
Clinical examination showed flexor tenosynovitis in
the hands of 33 patients during the study. Signifi-
cantly more joints in the hands and feet of these

Table 3 Prediction oferosiveness by tenderness or
swelling, or both, of568 PIP joints of58 patients with RA

Activitv' Number Numnbet Numnber of PPVk
score of of nion -eroded ('¾)

joitlts eroded jomu7ts
joints

Tenderness (>3) 88 26 62 50
Swelling (>2) 73 33 40 63
Tenderness and

swelling (>5) 65 31 34 60

Tenderness and swelling are scored as presented in Patients and
methods'.
*PPV=the calculated positive predictive value.

Table 4 Occurrence and effect ofpalpable hydrops on the
development ofnew erosions in 568 PIP joints during
a follow up period oftwo years

Palpable hsdrops Joitnts wvith niewt
erosirsons

No %

At two or more check ups 17/25 68
At one check up 14/33 42
Never observed 21/510 4

Table 2 Number oferoded small peripheral joints in a group of58 patients with RA (1854 joints) at the onset of the study
and during a follow up period oftwo years

Period of MCP IP PIP MTP IP Total Cumulative
follow up I I No nlumber of
(months) I 11 III IV V 11 /i1 IV V I 11 III IV V eroded joints

0 4 1 0 1 3 0 3 1 2 5 0 2 4 4 7 6 43 2-3
6 1 0 1 1 2 0 5 4 3 3 0 3 3 2 8 6 42 4.6
12 0 3 33 0 0 6 2 3 3 6 7 7 6 2 51 73
18 4 1 2 2 3 2 4 2 2 3 () 5 1 1 5 10 4 60 10(6
24 0 2 6 2 3 1 2 3 5 2 0 2 4 5 9 1 47 13.1

Total 9 7 12 9 11 3 14 16 14 16 3 18 29 23 40 19 243
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patients became eroded than in those of the rest of
the patients (5-4 v 3-7; p=0.015). Accordingly, the
polyarticular Larsen index of the patients with flexor
tenosynovitis increased significantly more during the
follow up period than in those without tenosynovitis
(p=00038). No significant difference was found in
the mean Mallya index, in the number of clinically
active joints, or in any of the laboratory measures
(CRP, ESR, RF) between the patients with or
without tenosynovitis.

RELATION OF HLA-DR4 AttELE,
LABORATORY PARAMETERS, AND CLINICAI1
DISEASE ACTIVITY TO EROSIVENESS
The prevalence of DR4 in this series was 54%O
(31/57). The allele was not found to be associated
with the progression of joint damage or seropositiv-
ity. The mean values of ESR, Hb, and CRP
correlated significantly with erosiveness (Table 5).
The number of eroded joints of the 38 patients with
a positive Waaler-Rose test at at least one check up
did not differ significantly from that of repeatedly
seronegative patients. In addition, no significant
difference in the rate of erosiveness was observed
between persistent
seronegative (n= 17
Rose titre, howeve
development of joint
activity of RA meas
(Mallya index, num

Table 5 Relation betw
CRP, Hb, Waaler-Rose
components, number oJ
ofthe Mallya index and
the increase of the polya
number ofnew erodedj,
up (n=56)

Mean ESR
Mean fib
Meain CRP
Mcain Waaler-Rose titre
Mean Mallya index
Mean number of

clinically activc joints
Mcan Ritchic's indcx
Mcan morning stiffncss
Mcan patin scalc
Mcan grip strcngth
Mallya indcx at cntry
Polyarticular Larscn

indecx It cntry

correlated significantly with erosiveness, and their
correlation coefficients were higher than those of
Ritchie's index, morning stiffness, pain scale, or grip
strength. The polyarticular Larsen index at the onset
of the study did not correlate with further erosive-
ness (Table 5).

EFFECT OF GOl I) TREATMENT
Nineteen patients withdrew from gold treatment
owing to adverse reactions and three owing to
pregnancy. Chrysotherapy was ineffective in 11
patients. Thus only 21 out of 54 patients continued
gold treatment throughout the follow up period.
Thirty three patients received gold treatment for
more than 12 months and 15 for less than six
months. The increase of the polyarticular Larsen
index during the follow up period was not signifi-
cantly smaller in the patients receiving gold treat-
ment throughout the follow up period (21 cases)
than in those treated for less than six months (15
cases) (7 v 13.5).

Discussion

ly seropositive (n=20) and Persistent synovitis and development of bone ero-
patients. The mean Waaler- sions are typical features of RA. Rheumatoid

r, was weakly related to the inflammatory activity can be assessed clinically and
t damage (Table 5). The clinical indirectly by various laboratory tests. Radiologicall
,ured by two different methods judgment, however, is the objective method for
ber of clinically active joints) estimation of permanent destructive changes.

In this series of 58 patients with recent onset RA
eroded joints were found in 17 cases at the onset of

teen the mean values of ESR, the study. After a follow up of two years the number
titre, Mallva incdex anid its of patients with eroded joints had increased to 44. In
fclinically cactive joints, initial v,alues most cases (36 patients) the erosions were found in
'the polyarticular Larsen index aE?l**dthe foot joints. These results are in accordance with
rticular Larsen indtex atid the I A
oints during two years offollow hose presented in previous studies,'

Erosiveness in the feet was twice that in the joints
of the hands. New erosions usually appeared be-

Inicrease it tie Increase in tween six and 18 months in the feet, while in the
polyarticular tile nomber of hands the rate of erosiveness was fairlv constant.
Larsen ind(Iex ero(de(I joints The V MTP joint appeared to be the single joint to

Rs Ip Val/e Rs% p Value become most often eroded, confirming the findings
of Thould and Simon.'"

0-425 <00(N)I 0413 <0.00)I There was significantly more joint destruction in
()(375 0)004 (0)361 0-005 the dominant hand, suggesting that mechanical
(1291) 001403()5}22( ()-()4X stress is an important aggravating factor in the0.218 0 05 (0 22(0 (0)48 1-

0-534 <0.001 0.578 <000(I1 development of joint damage in RA. - Recently,
however, Buckland-Wright and Walker reported no

0(553 <0(001 0 629 <0(001 difference in the number and area of erosions
0(466 <00H(1 (4.449 <04M between the right and left extremities, in a study0.393 000)3 0-428 <0(((XII
0(47) <0()) 0-341 0-009 using quantitative macroradiographic examination.

-0-425 <001)1 -(04((0 0-002 In the present study, in contrast with the data
0-244 0-033 0297 0-012 presented by Luukkainen and his coworkers,'4 the

-0(048 NS 0(066 NS grade of radiological destruction at entry did not
predict further erosiveness.
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The appearance of new erosions was not arrested
during the follow up period by adequate anti-
rheumatic treatment. This shows that decline in
clinical rheumatoid activity does not necessarily
retard radiological disease progression.'5

Swelling in the PIP joints appeared to be a better
predictor of erosiveness than joint tenderness. This
extends previous findings that joint swelling is a

significant prognostic indicator. 16 17 On the other
hand, it has recently been shown that clinical
evaluation of MTP joints is arbitrary, whereas serial
joint scintigraphies more accurately predict the
development of new erosions.18
Tendon lesions in RA are not rare. In the present

study clinical examination showed flexor tenosyno-
vitis in the hands of most of the patients. The
number of joints to become eroded was significantly
increased in this group in comparison with the
patients without tenosynovitis. No significant differ-
ence was found in the clinical activity of RA
between the groups, suggesting that flexor tenosy-
novitis of the hands is an independent predictor of
erosiveness.
The prevalence of the DR4 allele in this series was

54%, which does not differ considerably from the
figure presented by Gran and his coworkers.'9 The
presence of DR4 did not correlate with either
seropositivity or erosiveness.
Although CRP appears to be a more sensitive

measure of rheumatoid inflammatory activity than
ESR,21 the present study suggests that ESR is
associated more closely with erosiveness than CRP.
Amos and his coworkers have shown that radio-
graphical damage is more likely to occur when CRP
and ESR are persistently raised.22 In their patients
CRP was more predictive of joint damage than
ESR, but the difference was not statistically signifi-
cant. In the present study all the mean values of
ESR, CRP, and Hb correlated significantly with
erosiveness.

In a few prospective studies positive rheumatoid
serology has been shown to correlate with the
development of bone erosions.225 In addition, a

high titre of RF appears to be associated with rapid
radiological progression,26 though in other series
IgM RF did not correlate with erosiveness.22 27-29 In
this investigation the degree of radiological destruc-
tion in the patients with a positive Waaler-Rose test
did not differ significantly from that of the seronega-
tive patients. It is difficult to find an explanation for
the discrepancies in the studies mentioned above.
The results of the study reported here support the
concept that RF is not an important predictor of
erosiveness, at least not in early RA.
The mean values of Mallya index and the number

of clinically active joints correlated more closely

with erosiveness than Ritchie's index, but, surpris-
ingly, two subjective measures (morning stiffness
and pain scale) were better predictors of erosiveness
than CRP.
Chrysotherapy was instituted in nearly all of the

patients. The progression of joint damage during
the follow up did not differ significantly between the
patients receiving gold treatment throughout the
follow up period and those treated for less than six
months. Sigler et al and Luukkainen et al have
reported that gold treatment retards the progression
of erosions in RA.3' 31 Sigler's trial was placebo
controlled," whereas in the present series most of
the patients intolerant to gold were subsequently
treated with sulphasalazine, which also may slow the
progression of radiological destruction.32 In the
study by Luukkainen and others the follow up
period was more prolonged (mean 66 months) and
steroids and chloroquine were the concurrent
agents.31

In conclusion, it seems that joint swelling, the
number of clinically active joints, and the ESR are
as good as, if not better than, the Ritchie index, the
Mallya index, and CRP as predictors of 'erosive-
ness'.

The author would like to thank Dr Jorma llonen for determination
of HLA-DR alleles.
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