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We read with great interest the article by He et al, which the 
authors reported that mesenchymal stem cell (MSC) trans-
plantation (MSCT) plus interferon-γ (IFN-γ) combination 
therapy may realise clinical efficacy featuring good or moderate 
EULAR responses in patients with rheumatoid arthritis (RA) 
who responded poorly to conventional therapeutics including 
disease- modifying antirheumatic drugs.1 MSC- based therapies 
have become novel therapeutic approaches for RA through 
immunomodulation, including the induction of T regulatory 
cells (Treg).2 We agree with the authors that IFN-γ-primed MSCs 
may bring about improved immunomodulation in vitro (as 
suggested in Figure 2 by He et al1), and propose that the results 
based on studies in patients could be juxtaposed with further 
evidence on the protocol of IFN-γ treatment, serum levels of 
IFN-γ in patients and gating strategies for flow cytometry (FC) 
analysis.

As the therapeutic effect of MSCT for RA is regulated by 
endogenous IFN-γ level,3 the clinical protocol of IFN-γ treatment 
in this study involved intramuscular infusion of IFN-γ.1 On the 
contrary, the protocol adopted in vitro was IFN-γ priming using 
MSCs pretreated with IFN-γ for 24 hours (as mentioned in the 
MSC and T cell co- culture section in Supplementary Materials 
by He et al1), which would allow for potentiated immunomod-
ulatory functions of MSCs. However, compared with trans-
planting MSCs primed with IFN-γ, the intramuscular infusion 
of IFN-γ may initiate further immune reactions4 5 that have yet 
been pinpointed in this study.1 From a translational standpoint, 
interpreting the safety of IFN-γ-primed MSC protocols as that of 
recombinant IFN-γ monotherapy, should be not appropriate. As 
a result, the discrepancy between these protocols could attribute 
to underestimated complications of the combination therapy.

Although IFN-γ has been proven as a foremost mediator 
for the inflammatory responses in RA,6 which has also been 
evidenced by its interactions with MSCT in the murine model (as 
suggested in Figure S2 by He et al1), whether MSCT plus intra-
muscular infusion of IFN-γ would further modulate serum levels 
of IFN-γ in patients remains unclear. While the authors observed 
alleviated inflammatory responses in terms of serum levels of 
erythrocyte sedimentation rate, C reactive protein, anti- cyclic 
citrullinated peptide and rheumatoid factor among patients 
(as suggested in Figure 3 by He et al1), serum level monitoring 
of IFN-γ, or other proinflammatory cytokines such as tumor 
necrosis factor (TNF)-α, interleukin (IL)- 1α or IL- 1β, may facil-
itate our understanding of the effect of IFN-γ infusion, as well 
as whether their concomitant presence induced the immunosup-
pressive functions of MSCs.

Furthermore, gating as a data reduction technique for FC 
analytics, often involves certain controls to ensure proper inter-
pretation. For instance, the Fluorescence Minus One control 
technique, has been used to recognise cells presenting as data 
spread arise from multiple fluorochromes.7 8 Likewise, isotype 
controls allow for identification of the background binding 
caused by antibody isotypes.7 8 It is possible that the gauged 
percentages of CD3+ and IFN-γ+ MSCs, and the estimated 

baseline for groups without IFN-γ treatment (as suggested in 
Figure 2 by He et al1), could differ among different control tech-
niques for gating.

For the above reasons, we propose that the conversations 
between bench side and bedside considerations are necessary for 
developing translational models and cell therapies for RA. For 
instance, following up the serum levels of IFN-γ and adopting 
control techniques for FC gating may improve our knowledge 
on the effectiveness of the treatment protocol and infusion of 
IFN-γ in MSCT.
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