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Background & objectives: Interstitial lung disease (ILD) is a progressive complication in patients with 
rheumatoid arthritis (RA). Although the precise mechanisms of ILD are not fully understood, Th2 
cytokines, especially interleukin (IL)-4 may play an important role in the processes of fibrosis. We, 
therefore, investigated the role of Th2 cytokines, including IL-4, IL-13 and IL-5 in RA patients with or 
without ILD. 
Methods: Serum samples were obtained from 63 patients with RA. Among them, 29 RA patients had ILD 
while the remaining 34 patients were without ILD. The bronchoalveolar lavage fluids (BALF) from 11 
RA patients with ILD and eight patients without ILD were also collected. Enzyme-linked immunosorbent 
assay (ELISA) was used to analyze the levels of IL-4, IL-13 and IL-5 both in serum and in BALF. 
Results: The levels of IL-4 were increased in the serum and BALF of RA patients with ILD compared 
with RA patients without ILD. There were no differences in the levels of IL-13 and IL-5 among the 
different groups. 
Interpretation & conclusion: The present results indicate that IL-4 seems to play an important role in the 
development of ILD in patients with RA.
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 Rheumatoid arthritis (RA) is a chronic autoimmune 
disease and cytokines play a fundamental role in the 
processes of RA. Interstitial lung disease (ILD) is a 
progressive and lethal complication in patients with 
RA. ILD includes a wide range of disorders in which 
pulmonary fibrosis is the final pathway of pathology. 
Although the precise mechanisms of ILD are not fully 
understood, Th2 cytokines may play an important 
role in the processes of fibrosis1. Interleukin (IL)-4 
can induce differentiation of stem/precursor cells 
into fibroblast-like cells and stimulate fibroblast 
proliferation and extracellular matrix (ECM) 

production in vitro1-3. Some studies have shown 
elevated levels of IL-4, IL-5 and IL-13 in patients 
with idiopathic pulmonary fibrosis (IPF)4,5, providing 
further evidence that fibrosis is often associated with 
the development of Th2-type responses. However, 
the mechanism of ILD in RA is not clear. To evaluate 
whether Th2 cell response has any effect on the 
development of ILD in patients with RA, we detected 
the serum and bronchoalveolar lavage fluid (BALF) 
levels of Th2 cytokines (IL-4, IL-13 and IL-5) in 
RA patients with or without ILD and compared with 
normal controls.
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Material & Methods

 This preliminary study was conducted in the 
Department of Rheumatology, China Medical 
University, Shanyang, PR China, from 2006 to 2008. 
Sixty three consecutive patients with RA who fulfilled 
the 1987 American College of Rheumatology criteria 
of RA6, were included in the study. Among the 63 RA 
patients, 16 patients were newly diagnosed while the 
remaining 47 though were old patients but had not taken 
drugs at least for the last three month. The diagnosis 
of ILD was based on the high resolution computed 
tomography (HRCT). Among them, 29 RA patients had 
ILD (24 women and five men; mean age 49.4 ± 10.3 yr; 
mean disease duration 6.4 ± 5.3 yr) while other 34 RA 
patients were without ILD (29 women and five men; 
mean age 44.9 ± 10.2 yr; mean disease duration 5.1 ± 4.6 
yr). There were no differences in the medications of the 
RA patients with ILD versus those without ILD. Twenty 
healthy controls (16 women and four men; mean age 
45.0 ± 8.9 yr) age and gender matched to the patients, 
were also recruited. The bronchoalveolar lavage fluids 
(BALF) from 11 RA patients with ILD and eight RA 
patients without ILD were also collected and stored 
at -80°C for further analysis. The study protocol was 
approved by the ethics committee in 1st Affiliated 
Hospital of China Medical University and written 
informed consents were given by all patients.

Detection of cytokines levels: Serum and BALF levels 
of cytokines (IL-4, IL-13 and IL-5) were measured 
by the enzyme-linked immunosorbent assay (ELISA) 
(R&D, Minneapolis, USA) and performed following 
the manufacturer’s instructions. 

Statistical analysis: Data were presented as the mean±SD 
or median (range) depending on Gaussian or non 
Gaussian population. The differences in concentration 
of cytokines between different groups were analyzed 
by One-way ANOVA test. Mann-Withney test was 
used to analyse the difference of BALF cytokine 
levels between RA patients with and without ILD. All 

analyses were performed using SPSS17 and GraphPad 
Prism 5 software San Diego, CA.

Results
 The level of IL-4 was 87.1 ± 43.1 pg/ml in patients 
with RA and 88.2 ± 46.2 pg/ml in normal control. There 
was no significant difference between these two groups 
(Table). The differences of IL-13 and IL-5 between 
patients with RA and normal controls were also not 
significant.

 The levels of IL-4 in serum from the RA patients 
with ILD (103.5 ± 48.5 pg/ml) were significantly higher 
than those in RA patients without ILD (73.6 ± 32.9 pg/
ml; P<0.05) (Table), which was not seen in IL-13 and 
IL-5. There were no significant differences in IL-4 
levels between RA patients without ILD and healthy 
controls. The levels of IL-4 in BALF from RA patients 
with ILD (median: 123.0 pg/ml; range: 48.5 - 198.6 
pg/ml) were much higher than those in RA patients 
without ILD (median: 58.1 pg/ml; range: 39.3 - 181.9 
pg/ml; P<0.05) (Table).

Discussion
 IL-4, also known as B-cell-stimulating factor, 
mainly promotes proliferation of T cells and induces 
antibody production by B cells. It can also stimulate 
proliferation, differentiation and activation of several 
other cell types, including fibroblasts, endothelial cells 
and epithelial cells and increase the recruitment of 
inflammatory cells. Levels of IL-4 and the proportion 
of CCR3-positive Th2 cells were elevated in the lungs 
of Nrf2-/- mice after bleomycin administration7. These 
cytokines enhance the fibrotic process by augmenting 
fibroblast proliferation and collagen production, and 
are required for the initiation and maintenance of 
pulmonary fibrosis.

 Thus, like interferon-γ (IFN-γ), IL-4 may have 
both protective and pathogenic roles in RA, depending 
on the stage of disease8,9. This demonstrated the 
need for a better understanding of IL-4 functions in 

Table. Serum and bronchoalveolar lavage fluid (BALF) levels of interleukin (IL)-4, IL-13 and IL-5 in rheumatoid arthritis (RA) patients 
and normal control (NC) group

Serum (pg/ml) mean ± SD BALF (pg/ml) median (range)
IL-4 IL-13 IL-5 IL-4 IL-13 IL-5

NC (n=20) 88.2±46.2 355.9±358.8 436.7±410.3 ND ND ND
RA (n=63) 87.1±43.1 325.0±309.4 404.2±354.2 112.9(39.3-198.6) 97.1(27.2-303.9) 174.6(31.9-399.0)
RA+ILD (n=24) 103.5±48.5* 360.3±329.3 478.9±369.0 123.0(48.5-198.6) * 112.9(34.7-303.9) 207.8(41.6-399.0)

RA-ILD (n=34) 73.6±32.9 295.0±293.4 349.2±354.2 58.1(39.3-181.9) 74.0(27.2-281.8) 137.6(31.9-347.9) 
*P<0.05 compared to RA without ILD. ILD, interstitial lung disease; ND, not detected 



patients with RA. Some studies showed high levels of 
IL-4 in the BALF of patients with IPF and systemic 
scleroderma (SSc) patients with ILD10,11. Although the 
extent to which IL-4 participates in fibrosis varies in 
different diseases, it has long been considered a potent 
profibrotic mediator. Some RA patients will develop 
ILD and result in pulmonary fibrosis, which indicates a 
poor prognosis.

 The present study did not show the difference of 
IL-4 levels between RA patients and normal controls. 
In contrast, RA patients with ILD showed higher levels 
of IL-4 than RA patients without ILD. The levels of 
IL-4 in BALF from RA patients with ILD were much 
higher than those without ILD. IL-4 can have both 
inflammatory and anti-inflammatory properties. It is, 
therefore, possible that in RA patients with ILD, the 
elevated IL-4 level is an attempt of the body to turn 
off the abnormal response. However, further studies are 
needed to clarify the exact role of IL-4 in RA and ILD. 

 IL-13 is a T cell specific cytokine that has a 30 
per cent protein homology with IL-45. IL-4 and IL-13 
have in common the IL-4 receptor, IL-4Rα, and IL-13 
was presumed to have the same effector function as 
IL-4. Related studies have also shown a dominant role 
for IL-13 in the pathogenesis of pulmonary fibrosis12 
and liver fibrogenesis13. Treatment with anti-IL-13 
antibody markedly reduced collagen deposition in the 
lungs of animals challenged with Aspergilus fumigatus 
conidia14 or bleomycin15. IL-5 has also been shown to 
regulate tissue fibrogenesis16.

 Though IL-13 and IL-5 are important in pulmonary 
fibrosis, we did not find any difference in patients with 
and without ILD. This suggests that different cytokines 
may have different effect on the development of 
fibrosis.

 In summary, the present study demonstrated that 
levels of IL-4 were higher in RA patients with ILD. 
This suggested possible therapeutic significance of 
IL-4 in RA patients with ILD.
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