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ABSTRACT. Objective. To investigate the association between serum soluble interleukin 2 receptor (sIL-2R)
levels and radiological changes in patients with early rheumatoid arthritis (RA).
Methods. sIL-2R levels from 155 patients with active RA were measured by immunoassay over a 2
year period and the associations with radiological change and other measures of disease activity were
analyzed.
Results. The area under the curve for sIL-2R is weakly associated with the change in the modified
Larsen score over a 2 year period; this is weaker than the association of radiological change with
serum C-reactive protein.
Conclusion. We found no significant association of sIL-2R levels with erosive change in early RA.
(J Rheumatol 2001;28:2576–8)
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In patients with rheumatoid arthritis (RA), synovial fluid
levels of soluble interleukin 2 receptor (sIL-2R) are consistently higher than serum levels, suggesting that the inflamed
synovial tissue is the source for the serum levels of
sIL-2R1,2.
A number of studies have investigated the relationship
between serum sIL-2R levels and various variables of
disease activity in RA. The results are conflicting, with
some studies showing positive association of serum sIL-2R
with variables such as joint tenderness, erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP)3,4 and
others showing no significant association5,6.
There has been only one study of radiological change in
RA in relation to sIL-2R serum levels7. No relationship
between sIL-2R levels and severity of radiological change
was found.
We investigated 155 patients with early RA to determine
whether serum sIL-2R levels predict subsequent radiological change over a period of 2 years.
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C-REACTIVE PROTEIN
RHEUMATOID ARTHRITIS

MATERIALS AND METHODS
Study design. Our aims were to evaluate the association of serum sIL-2R
levels with (1) radiological changes in patients with active RA and (2)
measures of disease activity.
One hundred fifty-five patients were studied from a cohort recruited for
a 5 year study of second line therapy8. The criteria for selection of patients
were: disease duration of less than 3 years, taking corticosteroids, followed
up for 2 years, and availability of stored serial serum samples. Patients were
assessed at entry to the study and at 6 monthly intervals over 2 years, with
a minimum of 5 assessments for each patient.
Data collected included Health Assessment Questionnaire (HAQ)
scores, Ritchie index, hemoglobin, ESR, CRP, and rheumatoid factor.
Radiographs of hands and feet were taken at entry and at yearly intervals
and scored by the same radiologist using the Larsen method9. In the
analysis grade 1 changes (soft tissue swelling and periarticular osteoporosis) were omitted, as they did not represent irreversible joint damage
(modified Larsen score).
Serum IL-2 receptor assay. We used a commercial kit (Boehringer
Mannheim, Germany) for a sandwich ELISA for the low affinity 55 kDa
chain of the IL-2 receptor. Serum samples were stored at –70°C from the
day drawn until analysis.
Statistics. Stepwise multiple linear regression analysis was used to evaluate
the association between entry and exit variables and the relationship
between the area under the curve for sIL-2R levels and the change in the
modified Larsen score. Mann-Whitney U test was used to compare the variables in erosive and non-erosive patients at entry. The difference in sIL-2R
levels at entry in those non-erosive patients who became erosive or
remained non-erosive at 2 years was also evaluated by an independent
sample t test. Bonferroni correction was applied for multiple comparisons
in the secondary analysis. Chi-square test was used to compare serum sIL2R levels in erosive and non-erosive patients at entry and sIL-2R levels at
entry in patients whose erosions progressed compared to those who did not
develop further radiological change.

RESULTS
Patient characteristics at baseline are outlined in Table 1.
There was no significant difference in serum sIL-2R levels
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Table1. Patient baseline characteristics. All variables, except for rheumatoid factor and sex ratio, are given as mean (standard deviation).
Variables

Age, yrs
Disease duration, yrs
Female:male
Rheumatoid factor positive
SIL-2R, pmol/1
ESR, mm/h
CRP, mg/l
Hb, g/dl
HAQ
Ritchie Index
Modified Larsen Score

All Patients,
N = 155

Erosive,
N = 107

Non-erosive,
N = 48

51.1 (11)
1.43 (0.85)
107:48
75%
148 (50)
48 (26)
40 (35)
12.3 (1.6)
1.7 (0.8)
24.3 (10)
12 (15)

50.5 (11)
1.59 (0.85)
73:34
76%
150 (46)
50 (26)
44 (35)
12.1 (1.5)
1.6 (0.75)
23.7 (10)
19 (15)

53(11)
1.08 (0.77)**
34:14
75%
144 (49)
43 (24)
32 (34)
12.7 (1.6)*
1.8 (0.8)
25.4 (11)
0

Table 2. Comparison of entry serum sIL-2R and CRP levels in patients with
progressive erosive disease compared to those with no progression of
erosions.
Entry sIL-2R (SD) Entry CRP
Non-erosive at entry
Progression to erosions, N = 31
No progression of erosions, N = 17
All patients
Progression to erosions, N = 127
No progression of erosions, N = 28

147.2 (66)
136.8 (43)

38.23 (40)
20.53 (15)**

148.4 (52)
145.7 (41)

43.5 (37)
23.7 (20)**

** p < 0.01 compared to erosive group.

Comparisons between erosive and non-erosive groups were determined by
the independent samples T test for hemoglobin (Hb) and disease duration.
Mann-Whitney U test was applied for the other variables.**p < 0.01;
* p < 0.05 independent samples T test .

association between the area under the curve for the CRP
and the change in the modified Larsen score (p < 0.01).
Weak associations between serum sIL-2R levels and
ESR, CRP, and hemoglobin were seen at entry to the study
and at 2 years. A weak association of the sIL-2R level with
the HAQ score was seen at 2 years. There was no association with Ritchie Index or with disease duration.

at entry between the erosive and non-erosive patients. Both
ESR and CRP were lower in the non-erosive patients but
this difference was not significant. Hemoglobin levels were
significantly lower in the erosive group (p < 0.05).
Comparison between patients with normal or raised sIL-2R
levels at entry to the study. There was no significant difference in the proportion of erosive to non-erosive patients
with raised sIL-2R levels compared to the proportion with
sIL-2R levels within the normal range at entry to the study.
Similarly, there was no difference in the proportion of
erosive and non-erosive patients at 2 years between those
groups who had raised or normal levels of sIL-2R at entry to
the study (chi-square, p > 0.05).
Mean sIL-2R levels in the non-erosive group at entry
who showed no progression to erosive disease were lower
than in those who developed erosions (Table 2), but the
difference was not significant. CRP was significantly higher
at entry in the non-erosive patients who developed erosions
compared to those who did not (p < 0.01).
The area under the curve for serum sIL-2R levels (Table
3) shows a weak association with the change in the modified
Larsen score over 2 years (p < 0.05). There is a stronger

DISCUSSION
We investigated whether serum sIL-2R levels reflected or
predicted the immunopathological process that resulted in
progressive joint destruction in RA. We found that the area
under the curve for the serum sIL-2R levels was very
weakly associated with radiographic progression over 2
years. This association was weaker than the association
found for the area under the curve for the CRP10.
The association between serum sIL-2R and other variables of disease activity is weak at best and showed correlation coefficients for the acute phase markers such as ESR
and CRP similar to those of studies that included substantial
(> 50) numbers of patients followed serially11,12. Recent
studies have shown that although synovial membrane from
patients with RA is heavily infiltrated with CD3 positive T
cells, significant cytokine expression is seen on only 3% of
T cells13. In contrast, at least 60% of synovial T cells are
activated and polyclonal. Synovial cytokines such as IL-15
stimulate
antigen-independent
contact
mediated
macrophage activation by T cells14,15.
These mechanisms of cell activation and cytokine
production within the rheumatoid synovium may explain the

Table 3. Correlation of serum sIL-2R and CRP with modified Larsen score
Entry Larsen Score
Entry serum sIL-2R
Area under the curve
for serum sIL-2R
Area under the curve for CRP

2 Year Larsen Score

Change in Larsen Score

0

0.133

—

—
—

—
—

0.219 *
0.463 **

* Correlation is significant at 0.05 level after adjustment for multiple comparisons by the Bonferroni method.
** p < 0.01.
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lack of association of joint destruction with T cell related
activation markers compared with markers that reflect
macrophage activation.
REFERENCES
1. Steiner G, Studnicka-Benke A, Witzmann G, Hofler E, Smolen J.
Soluble receptors for tumor necrosis factor and interleukin-2 in
serum and synovial fluid of patients with rheumatoid arthritis,
reactive arthritis and osteoarthritis. J Rheumatol 1995;22:406-12.
2. Keystone EC, Snow KM. Elevated soluble IL-2 receptor levels in
the sera and synovial fluids of patients with rheumatoid arthritis.
Arthritis Rheum 1988;31:1358-64.
3. Rubin LA, Snow KM, Kurman CC, Nelson DL, Keystone EC.
Serial levels of soluble interleukin 2 receptor in the peripheral
blood of patients with rheumatoid arthritis: correlations with
disease activity. J Rheumatol 1990;17:597-602.
4. Wolf RE, Brelsford WG, Hall VC, Adams SB. Cytokines and
soluble interleukin-2 receptors in rheumatoid arthritis. J Rheumatol
1992;19:524-8.
5. Ward MM, Pyun E, Pisetsky DS. Serial measurement of serum
interleukin-2 receptor levels in patients with rheumatoid arthritis:
limited evidence for a role of T cell activation in clinical
exacerbations. Clin Immunol Immunopathol 1994;73:296-304.
6. Beckham JC, Caldwell DS, Peterson BL, et al. Disease severity in
rheumatoid arthritis: relationships of plasma tumor necrosis factoralpha, soluble interleukin-2 receptor, CD4/CD8 ratio, neopterin,
and fibrin D-dimer to traditional severity and functional measures.
J Clin Immunol 1992;12:353-61.
7. Tebib JG, Letroublon MC, Noel E, Bienvenu J, Bouvier M. sIL-2R
levels in rheumatoid arthritis: poor correlation with disease activity
is due in part to disease duration. Br J Rheumatol 1995;34:1037-40.

8. Jessop JD, O’Sullivan MM, Lewis PA, et al. A long-term five-year
randomized controlled trial of hydroxychloroquine, sodium
aurothiomalate, auranofin and penicillamine in the treatment of
patients with rheumatoid arthritis. Br J Rheumatol 1998;
37:992-1002.
9. Larsen A, Dale K, Eek M. Radiographic evaluation of rheumatoid
arthritis and related conditions by standard reference film. Acta
Radiol Diagn 1977;18:481-91.
10. Van Leeuwen MA, van Rijswijk MH, van der Heijde DMFM, et al.
The acute-phase response in relation to radiographic progression in
early rheumatoid arthritis: a prospective study during the first three
years of the disease. Br J Rheumatol 1993;32 Suppl 3:9-13.
11. Crilly A, McInnes IB, Capell HA, Madhok R. The effect of
azathioprine on serum levels of interleukin 6 and soluble
interleukin 2 receptor. Scand J Rheumatol 1994;23:87-91.
12. Merkel PA, Dooley MA, Dawson DV, Pisetsky DS, Polisson RP.
Interleukin-2 receptor levels in sera of patients with rheumatoid
arthritis treated with sulfasalazine, parenteral gold, or placebo.
J Rheumatol 1996;23:1856-61.
13. Steiner G, Tohidast-Akrad M, Witzmann G, et al. Cytokine
production by synovial T-cells in rheumatoid arthritis.
Rheumatology 1999;38:202-13.
14. McInnes IB, Leung BP, Sturrock RD, Field M, Liew FY.
Interleukin-15 mediates T cell-dependent regulation of tumour
necrosis factor-α production in rheumatoid arthritis. Nature
Medicine 1997;3:189-95.
15. Sebbag M, Parry SL, Brennan FM, Feldmann M. Cytokine
stimulation of T lymphocytes regulates their capacity to induce
monocyte production of tumour necrosis factor-α, but not
interleukin-10: possible relevance to pathophysiology of
rheumatoid arthritis. Eur J Immunol 1997;27:624-32.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2001. All rights reserved.
2578

The Journal of Rheumatology 2001; 28:12

Downloaded on January 16, 2022 from www.jrheum.org

