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How to Define Baseline Erosiveness to Predict Radiologic
Progression in Rheumatoid Arthritis
To the Editor:

Baseline erosiveness is a potent predictive factor used in daily practice for
predicting a severe destructive disease course in rheumatoid arthritis (RA).
However, there is no uniform definition of erosive disease at disease onset.
The definitions used in some studies were highly variable: radiological
evidence of erosions1,2, a cortical break ≥ 2 mm3, or presence of ≥ 2 or ≥
3 erosions4,5. The lack of a generally accepted definition makes studies on
this subject difficult to compare. Moreover, it prevents the use of radio-
logical information at disease presentation in a consistent manner in
clinical practice.  

The radiologic criterion to classify RA, according to the 2010 criteria,
was presented and defined as the presence of at least 3 erosive joints6,7.  An
erosive joint was defined as a metacarpophalangeal (MCP), proximal inter-
phalangeal (PIP), metatarsophalangeal (MTP), or wrist joint with a broken
cortex on a radiograph. This measure is easily applicable in clinical
practice. This prompted us to (1) evaluate the accuracy of baseline
erosiveness expressed by the number of erosive joints to predict
radiographic progression in the short term and long term; and (2) to
evaluate whether an optimal cutoff for the level of baseline erosiveness to
predict severe joint damage progression can be determined. 

Patients with early arthritis, included between 1993 and 2006 in the
Leiden Early Arthritis Clinic and who were diagnosed with RA at first

presentation (according to the 1987 or the 2010 criteria), were studied (n =
701)8. Serial hand and foot radiographs were taken at first presentation and
on a yearly basis during followup. The number of joints with a cortex break
was determined from the baseline radiographs, assessing bilateral MTP,
PIP, MCP, and wrist joints.  Two outcomes were assessed: rapid radio-
logical progression (RRP) on the short term and longterm progression of
joint destruction during 7 years of disease. RRP was defined as an increase
≥ 5 Sharp-van der Heijde (SHS) points in 1 year, a change larger than the
smallest detectable difference that is also associated with functional
decline9. The serial radiographs were SHS scored by 2 readers; the
within-reader ICC was 0.87 and 0.91, the between-reader ICC was 0.89.
Relations between the number of erosive joints and the progression of joint
destruction over a maximum followup period of 7 years were tested by
multivariate normal regression analyses, taking advantage of
within-patient correlations between serial radiologic measurements10.
Analyses were adjusted for age, sex, and inclusion period, as a proxy for
different treatment strategies. The treatment strategy applied was different
in different periods; patients included 1993-1995 were initially treated with
nonsteroidal antiinflammatory drugs, patients included 1996-1998 were
initially treated with chloroquine or sulfasalazine, and patients included
after 1999 were promptly treated with methotrexate. Only 4.7% of the
patients were treated with anti-tumor necrosis factor agents at any time
during the followup period10.

Six hundred eighty-seven patients had baseline radiographs. The
baseline characteristics are shown in Table 1A. In 550 patients, a

Table 1. Characteristics of RA patients with different numbers of erosive joints at first presentation (A) and the test characteristics and predictive values for
developing rapid radiological progression during the first year of the disease (B).

(A) Exact Number of Erosive Joints
No. Women, Age, yrs, Smoker, ACPA+, Symptom Duration, CRP, mg/l, RRP*

Patients, (%) N (%) Mean ± SD N (%) N (%) wks, Mean ± SD Mean ± SD N (%)

None 137 (19.5) 108 (78.8) 45.4 (13.6) 32 (25.8) 61 (48.0) 24.1 (23.1) 20 (30) 27 (26.2)
1 99 (14.1) 72 (72.7) 50.6 (15.7) 33 (34.7) 45 (47.4) 25.6 (19.5) 22 (22) 19 (22.9)
2 78 (11.1) 52 (66.7) 53.1 (14.4) 25 (33.8) 44 (57.1) 27.3 (21.3) 31 (30) 23 (33.8)
3 77 (11.0) 51 (66.2) 56.1 (15.2) 19 (26.0) 48 (64.0) 28.3 (25.3) 22 (26) 26 (40.0)
4 69 (9.8) 45 (65.2) 57.7 (14.7) 17 (27.0) 39 (59.1) 25.6 (21.2) 33 (33) 24 (44.4)
5 38 (5.4) 23 (60.5) 62.9 (12.9) 10 (28.6) 19 (51.4) 18.6 (11.8) 35 (40) 14 (45.2)
≥ 6 189 (27.0) 116 (61.4) 67.4 (11.4) 42 (24.0) 92 (49.2) 27.8 (22.6) 37 (40) 78 (53.4)
Total 687

(B) Number of Erosive Joints Used as Cutoff
No. RRP, Sensitivity Specificity PPV NPV LR+ LR– AUC

Patients, N (%) N (%) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (SEM)

None 103 (18.7) 27 (26.2)
≥ 1 447 184 0.87 0.22 0.41 0.74 1.12 0.57 0.55 

(81.3) (41.1) (0.82–0.91) (0.18–0.27) (0.37–0.46) (0.64–0.82) (1.04–1.21) (0.39–0.83) (0.025)
≥ 2 364 165 0.78 0.41 0.45 0.75 1.33 0.52 0.60

(66.2) (45.3) (0.72–0.83) (0.36–0.47) (0.4–0.51) (0.68–0.81) (1.19–1.49) (0.41–0.69) (0.024)
≥ 3 296 142 0.67 0.55 0.48 0.73 1.48 0.60 0.61

(53.8) (48.0) (0.6–0.73) (0.49–0.6) (0.42–0.54) (0.67–0.78) (1.28–1.72) (0.49–0.73) (0.025)
≥ 4 231 116 0.55 0.66 0.50 0.70 1.62 0.68 0.61

(42) (50.2) (0.48–0.62) (0.61–0.71) (0.44–0.57) (0.65–0.75) (1.34–1.96) (0.59–0.79) (0.025)
≥ 5 177 92 0.44 0.75 0.52 0.68 1.73 0.75 0.59

(32.2) (52.0) (0.37–0.5) (0.7–0.79) (0.44–0.59) (0.63–0.72) (1.37–2.21) (0.66–0.85) (0.025)
≥ 6 146 78 0.37 0.80 0.53 0.67 1.84 0.79 0.59

(26.5) (53.4) (0.34–0.42) (0.75–0.83) (0.45–0.62) (0.62–0.72) (1.4–2.43) (0.71–0.88) (0.025)
Total 550 211 (38.4)

* Not all patients had a radiograph 1 year post-followup. In 550 patients, the presence of rapid radiological progression (RRP) could be calculated. ACPA:
anticitrullinated protein antibodies; CRP: C-reactive protein; PPV: positive predictive value; NPV: negative predictive value; LR: likelihood ratio; AUC: area
under the curve; RA: rheumatoid arthritis.
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radiograph was taken at both baseline and Year 1. In total, 211 patients
(38.4%) had RRP; this frequency increased per category of erosive joints
(Table 1A). Subsequently, patients were categorized using different
numbers of erosive joints as cutoff for baseline erosiveness (Table 1B).
With every increase in number of erosive joints as cutoff, the specificity
and positive likelihood ratio (LR+) increased but the sensitivity and 
LR– decreased. The area under the curve was the highest for the cutoffs >
3 or > 4 joints, but the differences were small. Subsequently, the
progression in SHS scores over 7 years of followup for RA patients with
different numbers of erosive joints at first presentation was studied.
Additionally, the SHS scores over 7 years were studied when different
numbers of erosive joints were used as cutoffs and patients were grouped
accordingly (Figure 1). Every increase in cutoff was associated with more
severe SHS progression, and no clustering of lines was observed.

As one may expect, every increase in the number of erosive joints at
RA onset is associated with an increased chance of short-term and
longterm progression of joint damage. Although further studies in other
cohorts are required, we could not identify an obvious single cutoff point
to define baseline erosiveness in relation to prediction of joint damage
progression.
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Figure 1. Progression in Sharp-van der Heijde score (SHS) over 7 years of followup for RA patients with different numbers of erosive joints at first presen-
tation (A) and with different numbers of erosive joints used as cutoff (B). Data are predicted by multivariate normal regression analyses10, taking advantage
of within-patient correlations between serial radiologic measurements and with adjustment for age, sex, and inclusion period (as a proxy for different
treatment strategies). A. SHS data are presented for the absolute number of erosive joints. B. The cutoff for erosiveness is defined using different numbers
of erosive joints.
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