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Regulatory T cell frequencies in patients with 
rheumatoid arthritis are increased by 
conventional and biological DMARDs but not by 
JAK inhibitors

Regulatory T (Treg) cells play an important role in controlling 
immune responses. Their frequency is decreased in many auto-
immune diseases, including rheumatoid arthritis (RA). We read 
with great interest the article by Rosenzwajg et al which presents 
the results of a clinical trial with low- dose interleukin-2 (ld- IL-
2).1 The authors report that Treg cell frequencies were signifi-
cantly increased following ld- IL-2 administration in 46 patients 
with autoimmune diseases. Among them, four patients had RA 
and received a background therapy with low- dose predniso-
lone (PRED) or methotrexate (MTX). The study demonstrates 
that ld- IL-2 administration is a successful strategy to overcome 
Treg cell deficiency and to increase the ratio between Treg cells 
and effector T cells in patients with RA and other autoimmune 
diseases.

Here we want to draw attention to the fact that Treg cell 
frequencies in patients with RA can be increased by some, but not 

by all, antirheumatic drugs and that the background treatment 
can therefore affect the results of clinical trials with IL-2. Using 
flow cytometry, we analysed the ex vivo frequency of CD25high-

CD127lowFoxP3high CD4+ Treg cells in the peripheral blood of 
112 patients with RA and 19 healthy individuals (figure 1A). To 
confirm the suppressive capacity of the Treg cells, we assessed 
their ability to suppress effector T cells using a classical Treg 
suppression assay (figure 1B, C). Our results and previous 
findings from other groups demonstrate that MTX (≥15 mg/
week) and various biological disease- modifying anti- rheumatic 
drugs (DMARDs) efficiently upregulate Treg cell frequencies 
to an almost normal level (figure 1D).2–5 We observed a signifi-
cant increase in Treg cell frequencies in the peripheral blood of 
patients treated with MTX, adalimumab, etanercept, golimumab 
and tocilizumab. Concomitant medication with MTX did not 
further increase the percentage of Treg cells in patients treated 
with the biologicals. The RA patients in the study by Rosenzwajg 
et al were either treated with low- dose PRED (<15 mg/day) or 
with MTX (≤20 mg/week). Interestingly, the fold change from 
baseline in Treg cells reported by Rosenzwajg et al was higher 
in the low- dose- PRED group compared with the group with 
MTX background therapy. This could probably be due to higher 
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Figure 1 Frequency of regulatory T (Treg) cells in the peripheral blood of patients with rheumatoid arthritis. (A) CD4 +T cells were analysed ex vivo 
by flow cytometry. A representative example of the gaiting strategy is shown. (B,C) A representative example of a classical Treg suppression assay is 
shown. The assay was performed as described previously.7 (D) Percentage of CD25highCD127lowFoxP3high Treg cells in patients treated with low- dose 
prednisolone (<15 mg/day) (PRED, n=10), baricitinib (BARI, n=29), tofacitinib (TOFA, n=19), methotrexate (≥15 mg/week) (MTX, n=24), tumor necrosis 
factor-α inhibitors (TNF-αi, n=10: adalimumab (n=4), etanercept (n=4) and golimumab (n=2)) or interleukin (IL)- 6R inhibitors (IL- 6Ri, tocilizumab, 
n=10). Healthy individuals (CTRL, n=19) and untreated patients (W/O, n=10: first diagnosis n=8 and untreated for ≥6 weeks n=2) served as controls. 
(E) Th17/Treg cell ratio in healthy controls (red heat map) and patients treated with tofacitinib (blue heat map); *p<0.05, **p<0.01, ***p<0.001, 
****p<0.0001; data are presented as mean±SEM; significant differences were determined using the Kruskal- Wallis test and the unpaired Mann- 
Whitney test. CFSE, carboxyfluorescein succinimidyl ester.
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baseline Treg cell levels in the MTX group. In striking contrast 
to MTX and biological DMARDs, we observed no increase in 
Treg cell frequencies in patients treated with the Janus kinase 
(JAK)1/2 inhibitor baricitinib or the JAK1/3 inhibitor tofacitinib 
(figure 1D). Additional treatment with MTX had no influence 
on the results.

The peripheral blood of patients with RA is characterised by a 
higher percentage of Th17 cells and the balance between Th17 
cells and Treg cells is shifted.6 In RA patients, the Th17/Treg 
cell balance is not recovered by JAK inhibitors, although the 
percentage of Th17 cells is significantly suppressed (figure 1E). 
Even though JAK inhibition is an efficient treatment in RA, an 
increase in Treg cells could be beneficial for the patients. The 
influence of combined treatment with ld- IL-2 and JAK inhibitors 
on Treg cells has not been investigated yet. However, it is likely 
to be very low as JAK1 and JAK3 are located downstream of the 
IL-2 receptor. Taken together, our data confirm that MTX and 
biological DMARDs increase Treg cell frequencies. Moreover, 
they reveal that the percentage of Treg cells is not modified by 
JAK inhibitors. We suggest that the ability of background therapy 
to increase Treg cell frequencies is a critical factor that should 
be taken into account when planning future clinical studies on 
ld- IL-2 treatment.
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