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Abstract: The aim of this study was to determine serum levels of soluble IL-7R (sIL-7R) in systemic lupus erythema-
tosus (SLE) patients with lupus nephritis and its correlation with disease activity. For this cross-sectional study, 66 
patients (20 males and 46 females) with lupus nephritis and 56 age-matched healthy controls (18 males and 38 
females) were recruited. Serum sIL-7R levels (ng/mL) were determined by a sandwich ELISA kit. Disease activity was 
measured by SLE disease activity index (SLEDAI) score, 24 h proteinuria, serum creatinine levels, glomerular filtra-
tion rate (GFR), and levels of complement C3 (C3), C4, and C1q. We found that serum sIL-7R level was 67.7% sig-
nificantly higher in patients with lupus nephritis (1693.6 ± 812.4 vs. 2785.5 ± 1173.5 ng/mL, P<0.0005). Patients 
with active nephritis (n=32) had significantly higher serum sIL-7R than those in disease remission (n=34) (3255.4 
± 1583.5 vs. 2186.5 ± 1062.8 ng/mL, P=0.002). Serum sIL-7R levels correlated significantly with disease activity 
markers with |r| ranging from 0.330 to 0.445 (all P<0.05). Higher serum sIL-7R levels were associated with lower 
C3, C4, C1q, and GFR and with higher 24 h proteinuria, serum creatinine levels, and SLEDAI scores. In conclusion, 
our results indicate that sIL-7R could be a valuable marker of disease activity in lupus nephritis.
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Introduction

Lupus nephritis is a common symptom in sys-
temic lupus erythematosus (SLE) that affects 
30-60% of adult and up to 70% of children with 
SLE [1]. It is characterized by an inflammatory 
response caused by the glomerular deposition 
of immune complex. Treatment for lupus nephri-
tis is usually based on histological subtypes 
and requires immunosuppressants to preserve 
renal function. Despite advances in treatment 
regimen, rate of complete remission in prolifer-
ative disease remains <50%, and a sizable 
number of patients with stage III-V lupus nephri-
tis will still exhibit progressive inflammation 
and some degree of renal damage [2]. Even in 
patients who achieve complete or partial remis-
sion, flare of nephritis can still occur and its 
occurrence does not always depend on renal 
markers of disease activity. This reflects an 
incomplete understanding of the disease path- 

ogenesis and a need for novel markers for mon-
itoring lupus nephritis. 

Interleukin-7 (IL-7) belongs to the IL-2 family and 
is mainly produced by stromal cells, fibroblastic 
reticular cells, and keratinocytes [3, 4]. Its 
major role involves T cell survival and function 
[5]. Studies have shown that polymorphisms in 
IL-7 receptor α (IL-7Rα) are associated with 
increased risk in multiple autoimmune condi-
tions and blocking IL-7 in mouse models of mul-
tiple sclerosis [6, 7], type 1 diabetes [8, 9], and 
rheumatoid arthritis (RA) [10-12] has therapeu-
tic benefit. IL-7 pathway has been implicated in 
the pathogenesis of SLE [13, 14]. IL-7 can 
induce IL-7Rα+ T cells to secret Th1 and Th17-
associated cytokines, such as interferon γ and 
IL-17, which are involved in the pathogenesis of 
SLE [15, 16]. 

In this case-control study, we aimed to deter-
mine serum levels of soluble IL-7R (sIL-7R) in 
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cating higher disease activity [18]. Other mea-
sures of disease activity included serum com-
plement component 3 (C3), C4, C1q, 24 hours 
proteinuria (g/24 h), serum creatinine (µmol/L), 
and estimate GFR (ml/min). Assays for C3, C4, 
and C1q were purchased from Eykits (Shang- 
hai, China) and measured by iChem-340 
(Icubio, Shenzhen, China). Twenty-four-hour Pro- 
teinuria was measured by IMMAGE 800 
(Beckman Coulter, Brea, CA, US). Kits for serum 
creatinine levels were purchased from Biomars 
(Beijing, China). The patients were intravenous-
ly bolus injected with 185 MBq/1 mL of (99) Tc 
(m)-DTPA 20 min after drinking 300 mL of 
water. Renal dynamic imaging was performed 
and the image was processed according to 
standard procedure (Gates’ method) to obtain 
Glomerular Filtration Rate (GFR). 

Fasting blood sample were collected for sera. 
Serum sIL-7R levels (ng/mL) were determin- 
ed by a sandwich ELISA kit (Yinggong Inc., 
Shanghai, China). In this kit, the first anti-IL-7R 
antibody served as the capture antibody; the 
sIL-7R was detected with a biotinylated anti-IL-
7R antibody generated in species other than 
that for producing the IL-7R capture antibody. 
Streptavidin-HRP was applied to determine the 
abundance of antigen-antibody binding as pre-
viously reported [19].

Statistical analyses

Statistical analyses were performed using IBM 
Statistical Package for the Social Sciences 
(SPSS, version 19.0, IBM Corp., Armonk, NY, 
US). Results were presented as mean ± SD. 
Comparisons in serum sIL-7R, C3, C4, C1q, 
serum creatinine, and GFR levels between 
patients and controls and between patient with 
active disease and those in remission were per-
formed using two-sample t-test. Pearson or 
Spearson correlation analyses were performed 
to determine the correlation between serum 
sIL-7R levels and levels of C3, C4, C1q, serum 

patients with lupus nephritis and its correlation 
with disease activity. Results may provide evi-
dence for sIL-7R as a marker for local inflamma-
tion in lupus nephritis. 

Patients and methods

Patients and controls

For this cross-sectional study, 66 patients (20 
males and 46 females) with lupus nephritis 
were recruited at the nephrology outpatient 
clinic at the First People’s Hospital of Jining, 
China, between October 2012 and May 2015. 
All patients fulfilled the 1997 revised criteria for 
the classification of SLE [17] and had a con-
firmed diagnosis of nephritis by kidney biopsy 
[2]. Exclusion criteria were: 1) severe comor-
bidities including other autoimmune diseases 
such as dermatomyositis, Sjögren’s syndrome, 
mixed connective tissue disease, and RA, 
severe infection, and malignancies; 2) uncon-
scious or mental disorders which precluded an 
informed consent; 3) women who were preg-
nant or breastfeeding; and 4) age <18 years or 
≥80 years old. Mean (SD) age of the patients 
was 37.6 (4.1) years old (range: 22-75 years) 
and mean (SD) disease duration was 4.3 (2.1) 
years (range: 0.5-12 years). Thirty-two patients 
were classified as with active disease and 34 
patients were in remission. A group of 56 app- 
arently healthy subjects (18 males and 38 
females) were recruited as controls. Mean (SD) 
age of the controls was 37.4 (4.2) years (range: 
20-72 years). There was no significant differ-
ence in age and gender between the two groups 
(both P>0.05). The study was approved by 
Research Ethics Committee of the hospital and 
all participants provided written informed con-
sent. All study procedures were conducted 
according to the World Medical Association 
Declaration of Helsinki.

Disease characteristics and sIL-7R

Disease activity was measured by SLE Disease 
Activity Index (SLEDAI) with higher score indi-

Table 1. Results of 24 h proteinuria, serum creatinine, GFR, and serum sIL-7R in the study cohort

Variables
Patients with 

lupus nephritis 
(n=66)

Healthy controls 
(n=56) p-value Active lupus  

nephritis (n=32)

Lupus nephritis  
in remission 

(n=34)
p-value

24 h proteinuria, g/24 h 2.13 ± 0.51 0.08 ± 0.01 <0.0005 2.42 ± 0.43 2.11 ± 0.40 0.004
Serum creatinine, µmol/L 239.5 ± 128.6 62.5 ± 12.9 <0.0005 262.4 ± 68.6 208.34 ± 57.2 0.001
glomerular filtration rate, ml/min 35.6 ± 9.6 91.2 ± 13.5 <0.0005 31.3 ± 12.5 43.9 ± 10.2 <0.0005
Serum sIL-7R, ng/mL 2785.5 ± 1173.5 1693.6 ± 812.4 <0.0005 3255.4 ± 1583.5 2186.5 ± 1062.8 0.002
Results are mean ± SD. Boldface indicate P<0.05. sIL-7R: soluble Interleukin 7 receptor.
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7R levels and markers of disease activity. 
Serum sIL-7R levels correlated significantly with 
disease activity markers with |r| ranging  
from 0.330 to 0.445 (all P<0.05). Higher serum 
sIL-7R levels were associated with lower C3, 
C4, C1q, and GFR and associated with higher 
24 h proteinuria, serum creatinine levels, and 
SLEDAI scores. 

Discussion

In this study, we investigated serum levels of 
sIL-7R in patients with lupus nephritis and its 
correlation with disease activity. We found that 
patients with lupus nephritis had significantly 
higher serum levels of sIL-7R and levels were 
significantly higher in those with active disease. 
Higher serum levels of sIL-7R correlated signifi-
cantly with higher disease activity and poorer 
renal function. Our results indicate that sIL-7R 
has the potential as a novel biomarker for dis-
ease activity in lupus nephritis. 

Lupus nephritis is initiated in most cases by the 
glomerular deposition of immune complexes, 
such as circulating anti-nuclear, anti-C1q, and 
cross reactive anti-glomerular autoantibodies 
[1]. Consequences of deposition of immune 
complexes are production of a large variety of 
inflammatory mediators in the nephritic kidney 
and a subsequent infiltration of inflammatory 
cells through glomerular or interstitial blood 
vessels [20]. Damage of renal tissues accumu-
lates as inflammation progresses. Initiation 
and monitoring of treatment in lupus nephritis 
reply on histologic subtyping and disease activ-
ity markers. However, the commonly used dis-
ease activity markers for SLE, such as anti-ds 
DNA, C3, and C4 may not sufficiently reflect 
flare of nephritis in SLE [21] and kidney-specific 
measurements such as quantification of pro-
teinuria or GRF could be biased in long-stand-

creatinine, and GFR. All analyses were two-
tailed and a p-value <0.05 was considered sta-
tistically significant. 

Results

Disease characteristics

Compared with healthy controls, patients with 
lupus nephritis had significantly impaired renal 
function, presented as significantly higher 24 h 
proteinuria, higher serum creatinine levels, and 
lower GFR (Table 1). Patients with active ne- 
phritis had poorer renal function than those in 
disease remission. C3, C4, C1q, and GFR were 
significantly lower and 24 h proteinuria and 
serum creatinine levels significantly higher in 
patients with active lupus nephritis (Tables 1 
and 2). Total SLEDAI scores were also signifi-
cantly higher in patients with active lupus 
nephritis (12.5 ± 3.5 vs. 2.3 ± 1.0, P<0.0005). 

Serum sIL-7R levels

Compared with healthy controls, serum sIL-7R 
level was 67.7% significantly higher in pati- 
ents with lupus nephritis (1693.6 ± 812.4 vs. 

Table 2. Results of complements levels and SLEDAI scores in 
patients with active lupus nephritis and patient with disease in 
remission

Variables Active lupus  
nephritis (n=32)

Lupus nephritis  
in remission (n=34) p-value

Complement 3, g/L 0.33 ± 0.12 0.68 ± 0.20 <0.0005
Complement 4, g/L 0.10 ± 0.03 0.17 ± 0.03 <0.0005
Complement 1q, g/L 0.10 ± 0.01 0.13 ± 0.02 <0.0005
SLEDAI score 12.5 ± 3.5 2.3 ± 1.0 <0.0005
Results are mean ± SD. Boldface indicate P<0.05. SLEDAI: systemic lupus 
erythematosus disease activity index.

Table 3. Correlation coefficients between 
serum sIL-7R and markers of disease activity
Variables r p-value
SLEDAI score 0.445 <0.05
Complement 3 -0.33 <0.05
Complement 4 -0.421 <0.05
Complement 1q -0.368 <0.05
24 h proteinuria 0.359 <0.05
Serum creatinine 0.371 <0.05
Glomerular filtration rate -0.335 <0.05
Boldface indicate P<0.05. SLEDAI: systemic lupus ery-
thematosus disease activity index. 

2785.5 ± 1173.5 ng/mL, P< 
0.0005) (Table 1). Patients with 
active nephritis had significantly 
higher serum sIL-7R than those 
in disease remission (3255.4 ± 
1583.5 vs. 2186.5 ± 1062.8 
ng/mL, P=0.002). 

Correlations between serum sIL-
1R levels and disease activity

Table 3 shows the correlation 
coefficient between serum sIL-



Role of sIL-7R in lupus nephritis

2178 Int J Clin Exp Pathol 2017;10(2):2175-2180

Our study has several limitations. First, as a 
cross-sectional study, causal relationship bet- 
ween sIL-7R could not be readily established. 
Longitudinal studies with larger sample size, 
particularly studies examining changes of sIL-
7R levels after treatment will be required to 
confirm our findings. Second, expression of 
IL-7R mRNA in peripheral blood mononuclear 
cells (PBMCs) was not assessed in our study. 
However, previous studies have shown that 
there was no significant change in IL-7R mRNA 
in PBMCs in patients with lupus nephritis com-
pared with healthy controls [24, 25]. On the 
other hand, IL-7R was found to be abundantly 
expressed in kidney perivascular cells, indicat-
ing an activation of renal cells [24]. 

In conclusion, patients with lupus nephritis had 
significantly higher serum levels of sIL-7R and 
levels were significantly higher in those with 
active disease. Higher serum levels of sIL-7R 
correlated significantly with higher disease 
activity and poorer renal function. Our results 
indicate that sIL-7R could be a valuable marker 
of disease activity in lupus nephritis. 

Disclosure of conflict of interest

None.

Address correspondence to: Xu Yang, Department 
of Nephrology, The First People’s Hospital of Jining, 
6 Jiankang Road, Jining 272011, China. E-mail: 
yangxu5678@126.com

References

[1] Davidson A. What is damaging the kidney in 
lupus nephritis? Nat Rev Rheumatol 2016; 12: 
143-153.

[2] Ortega LM, Schultz DR, Lenz O, Pardo V and 
Contreras GN. Review: lupus nephritis: patho-
logic features, epidemiology and a guide to 
therapeutic decisions. Lupus 2010; 19: 557-
574.

[3] Hara T, Shitara S, Imai K, Miyachi H, Kitano S, 
Yao H, Tani-ichi S and Ikuta K. Identification of 
IL-7-producing cells in primary and secondary 
lymphoid organs using IL-7-GFP knock-in mice. 
J Immunol 2012; 189: 1577-1584.

[4] Link A, Vogt TK, Favre S, Britschgi MR, Acha-
Orbea H, Hinz B, Cyster JG and Luther SA. Fi-
broblastic reticular cells in lymph nodes regu-
late the homeostasis of naive T cells. Nat 
Immunol 2007; 8: 1255-1265.

[5] Dooms H. Interleukin-7: fuel for the autoim-
mune attack. J Autoimmun 2013; 45: 40-48.

ing diseases as they could reflect glomerular 
damage rather than active inflammation.

In this study, we investigated the potential of 
using sIL-7R as a marker for disease activity in 
lupus nephritis. sIL-7R is produced by alterna-
tively splicing the full-length IL-7R mRNA [5]. 
Recent studies have demonstrated an impor-
tant role of IL-7 pathway in autoimmune diseas-
es and its potential as a therapeutic target. In 
human, polymorphisms in IL-7Rα confers 
enhanced susceptibility to multiple sclerosis [6, 
7, 22, 23] and type 1 diabetes [8, 9]. Elevated 
serum sIL-7R levels have been reported in 
patients with RA [10, 12]. Studies have also 
shown that IL-7 pathway could be involved in 
the pathogenesis of SLE. In MRL-Faslpr lupus-
predisposed mice, proliferation of T cells was 
associated with increased production of IL-7 
due to expansion of fibroblastic reticular cells 
[14]. Blockade of IL-7R reduced T cell activation 
and autoimmune manifestations. 

Our results add to the evidence that IL-7 path-
way may be involved in the pathogenesis of 
lupus nephritis. Significantly higher levels of sIL-
7R were found in patients with lupus nephritis 
when compared with healthy controls and the 
levels were higher in patients with active dis-
ease. The levels of sIL-7R reflected a more 
active disease with higher levels associated 
with various disease activity markers, including 
levels of complements (C3, C4, and C1q), as 
well as kidney-specific markers. Our results are 
in line with those reported in two previous stud-
ies [24, 25]. A study by Badot et al found that 
serum sIL-7R levels were strongly raised in 
patients with lupus nephritis and the levels 
decreased upon successful treatment [24]. 
Immunohistochemistry on kidney biopsy sam-
ples showed abundant perivascular IL-7R 
expression, accompanied by expression of 
TNFα in the surrounding tissue. A recent study 
by Chi et al also reported that serum levels of 
sIL-7R were significantly higher in SLE patients 
with nephritis in comparison with healthy con-
trols or SLE patients without nephritis [25]. The 
levels of serum sIL-7R correlated significantly 
with SLEDAI scores and levels of anti-C1q anti-
bodies. Collectively, these findings support the 
involvement of IL-7 pathway in the initiation and 
progression of lupus nephritis and that sIL-7R 
might be valuable marker of disease activity in 
lupus nephritis. 

mailto:yangxu5678@126.com


Role of sIL-7R in lupus nephritis

2179 Int J Clin Exp Pathol 2017;10(2):2175-2180

of lupus-afflicted mice by inhibition of interleu-
kin-7, leading to apoptosis. Immunology 2009; 
128: 245-252.

[14] Gonzalez-Quintial R, Lawson BR, Scatizzi JC, 
Craft J, Kono DH, Baccala R and Theofilopou-
los AN. Systemic autoimmunity and lymphop-
roliferation are associated with excess IL-7 and 
inhibited by IL-7Ralpha blockade. PLoS One 
2011; 6: e27528.

[15] Liu X, Leung S, Wang C, Tan Z, Wang J, Guo TB, 
Fang L, Zhao Y, Wan B, Qin X, Lu L, Li R, Pan H, 
Song M, Liu A, Hong J, Lu H and Zhang JZ. Cru-
cial role of interleukin-7 in T helper type 17 sur-
vival and expansion in autoimmune disease. 
Nat Med 2010; 16: 191-197.

[16] Bikker A, Moret FM, Kruize AA, Bijlsma JW, 
Lafeber FP and van Roon JA. IL-7 drives Th1 
and Th17 cytokine production in patients with 
primary SS despite an increase in CD4 T cells 
lacking the IL-7Ralpha. Rheumatology (Oxford) 
2012; 51: 996-1005.

[17] Hochberg MC. Updating the American college 
of rheumatology revised criteria for the classifi-
cation of systemic lupus erythematosus. Ar-
thritis Rheum 1997; 40: 1725.

[18] Bombardier C, Gladman DD, Urowitz MB, 
Caron D and Chang CH. Derivation of the SLE-
DAI. A disease activity index for lupus patients. 
The committee on prognosis studies in SLE. 
Arthritis Rheum 1992; 35: 630-640.

[19] Poiret T, Rane L, Remberger M, Omazic B, Gus-
tafsson-Jernberg A, Vudattu NK, Ahmed R, Ern-
berg I, Winiarski J, Magalhaes I, Ringden O and 
Maeurer M. Reduced plasma levels of soluble 
interleukin-7 receptor during graft-versus-host 
disease (GVHD) in children and adults. BMC 
Immunol 2014; 15: 25.

[20] Perez de Lema G, Maier H, Nieto E, Vielhauer 
V, Luckow B, Mampaso F and Schlondorff D. 
Chemokine expression precedes inflammatory 
cell infiltration and chemokine receptor and 
cytokine expression during the initiation of mu-
rine lupus nephritis. J Am Soc Nephrol 2001; 
12: 1369-1382.

[21] Alba P, Bento L, Cuadrado MJ, Karim Y, Tungek-
ar MF, Abbs I, Khamashta MA, D’Cruz D and 
Hughes GR. Anti-dsDNA, anti-Sm antibodies, 
and the lupus anticoagulant: significant fac-
tors associated with lupus nephritis. Ann 
Rheum Dis 2003; 62: 556-560.

[22] Lundmark F, Duvefelt K, Iacobaeus E, Kockum 
I, Wallstrom E, Khademi M, Oturai A, Ryder LP, 
Saarela J, Harbo HF, Celius EG, Salter H, Ols-
son T and Hillert J. Variation in interleukin 7 
receptor alpha chain (IL7R) influences risk of 
multiple sclerosis. Nat Genet 2007; 39: 1108-
1113.

[23] Lee LF, Axtell R, Tu GH, Logronio K, Dilley J, Yu 
J, Rickert M, Han B, Evering W, Walker MG, Shi 

[6] Gregory SG, Schmidt S, Seth P, Oksenberg JR, 
Hart J, Prokop A, Caillier SJ, Ban M, Goris A, 
Barcellos LF, Lincoln R, McCauley JL, Sawcer 
SJ, Compston DA, Dubois B, Hauser SL, Garcia-
Blanco MA, Pericak-Vance MA and Haines JL. 
Interleukin 7 receptor alpha chain (IL7R) 
shows allelic and functional association with 
multiple sclerosis. Nat Genet 2007; 39: 1083-
1091.

[7] Hafler DA, Compston A, Sawcer S, Lander ES, 
Daly MJ, De Jager PL, de Bakker PI, Gabriel SB, 
Mirel DB, Ivinson AJ, Pericak-Vance MA, Grego-
ry SG, Rioux JD, McCauley JL, Haines JL, Bar-
cellos LF, Cree B, Oksenberg JR and Hauser 
SL. Risk alleles for multiple sclerosis identified 
by a genomewide study. N Engl J Med 2007; 
357: 851-862.

[8] Lee LF, Logronio K, Tu GH, Zhai W, Ni I, Mei L, 
Dilley J, Yu J, Rajpal A, Brown C, Appah C, Chin 
SM, Han B, Affolter T and Lin JC. Anti-IL-7 re-
ceptor-alpha reverses established type 1 dia-
betes in nonobese diabetic mice by modulat-
ing effector T-cell function. Proc Natl Acad Sci 
U S A 2012; 109: 12674-12679.

[9] Todd JA, Walker NM, Cooper JD, Smyth DJ, 
Downes K, Plagnol V, Bailey R, Nejentsev S, 
Field SF, Payne F, Lowe CE, Szeszko JS, Hafler 
JP, Zeitels L, Yang JH, Vella A, Nutland S, Ste-
vens HE, Schuilenburg H, Coleman G, Maisuria 
M, Meadows W, Smink LJ, Healy B, Burren OS, 
Lam AA, Ovington NR, Allen J, Adlem E, Leung 
HT, Wallace C, Howson JM, Guja C, Ionescu-
Tirgoviste C, Simmonds MJ, Heward JM, Gough 
SC, Dunger DB, Wicker LS and Clayton DG. Ro-
bust associations of four new chromosome re-
gions from genome-wide analyses of type 1 
diabetes. Nat Genet 2007; 39: 857-864.

[10] Hartgring SA, Willis CR, Alcorn D, Nelson LJ, Bi-
jlsma JW, Lafeber FP and van Roon JA. Block-
ade of the interleukin-7 receptor inhibits colla-
gen-induced arthritis and is associated with 
reduction of T cell activity and proinflammatory 
mediators. Arthritis Rheum 2010; 62: 2716-
2725.

[11] van Roon JA, Verweij MC, Wijk MW, Jacobs KM, 
Bijlsma JW and Lafeber FP. Increased intraar-
ticular interleukin-7 in rheumatoid arthritis pa-
tients stimulates cell contact-dependent acti-
vation of CD4(+) T cells and macrophages. 
Arthritis Rheum 2005; 52: 1700-1710.

[12] Badot V, Durez P, Van den Eynde BJ, Nzeusseu-
Toukap A, Houssiau FA and Lauwerys BR. 
Rheumatoid arthritis synovial fibroblasts pro-
duce a soluble form of the interleukin-7 recep-
tor in response to pro-inflammatory cytokines. 
J Cell Mol Med 2011; 15: 2335-2342.

[13] Ben-David H, Sharabi A, Parameswaran R, 
Zinger H and Mozes E. A tolerogenic peptide 
down-regulates mature B cells in bone marrow 



Role of sIL-7R in lupus nephritis

2180 Int J Clin Exp Pathol 2017;10(2):2175-2180

[25] Chi S, Xue J, Li F, Zhu C, Yu Y, Li H, Wang X, 
Zhang Y, Yang J, Zhou S, Yang L, Ji C and Liu X. 
Correlation of serum soluble interleukin-7 re-
ceptor and anti-C1q antibody in patients with 
systemic lupus erythematosus. Autoimmune 
Dis 2016; 2016: 8252605.

J, de Jong BA, Killestein J, Polman CH, Stein-
man L and Lin JC. IL-7 promotes T(H)1 develop-
ment and serum IL-7 predicts clinical response 
to interferon-beta in multiple sclerosis. Sci 
Transl Med 2011; 3: 93ra68.

[24] Badot V, Luijten RK, van Roon JA, Depresseux 
G, Aydin S, Van den Eynde BJ, Houssiau FA and 
Lauwerys BR. Serum soluble interleukin 7 re-
ceptor is strongly associated with lupus nephri-
tis in patients with systemic lupus erythemato-
sus. Ann Rheum Dis 2013; 72: 453-456.


