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PD-1* T cells contribute differently to
the pathogenesis of rheumatoid arthritis

and psoriatic arthritis
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Rheumatoid arthritis (RA) and psoriatic arthri-
tis (PsA) are 2 chronic autoinflammatory diseas-
es that result in erosive inflammatory arthritis,
severe pain, and chronic fatigue, where PsA is of-
ten further complicated by persistent painful skin
lesions and can display characteristics consistent
with spondyloarthropathy.! While both diseases
have prominent synovitis characterized by lym-
phocyte and monocyte infiltration of the syno-
vial membranes, there are nonetheless signifi-
cant differences in joint involvement, molecular
and cellular immunology, and seropositivity. Pa-
tients with RA often present with serum autoan-
tibodies, in particular antibodies against citrulli-
nated peptides and rheumatoid factor,”? whereas
most patients with PsA lack any serum autoanti-
bodies.? The reasons for this difference are slowly
being elucidated, and it has been suggested that
there are fewer T-B-cell aggregates in PsA com-
pared with RA." These aggregates can form func-
tional ectopic germinal centers (EGCs), which are
known to result in the local in situ production of
autoantibodies.* Thus, fewer T-B-cell aggregates
in PsA result in fewer EGCs and lower levels of
serum autoantibodies.

T follicular helper (Tfh) cells are essential for
the generation of high-affinity antibodies, and
cognate Tfh- and B-cell interactions in EGCs are
thought to be required for the production of high-
-affinity autoantibodies in autoimmune diseases.
Tfh cells express the receptor for CXCL13, CXCR5,
which positions them into B-cell aggregates with-
in developing EGCs, while B-cell interactions
are facilitated by inducible T-cell costimulator
(ICOS), CD40, and programmed cell death pro-
tein 1 (PD-1) (expressed on Tfh cells) ligation to
ICOS-L, CD40L, and PD-L1 (expressed on B cells),
respectively.’ A recent interest in the modula-
tion of PD-1 signaling in autoimmune diseases
has stemmed from immunotherapies for cancer
which target PD-1. Checkpoint inhibitors blocking

PD-1 signaling have been shown to unleash anti-
tumor T-cell responses, and there is now a con-
siderable interest in the development of PD-1 ag-
onists which activate the regulatory signaling ef-
fect of PD-1 in order to attenuate T-cell activa-
tion in autoimmune disease.” Moreover, exacer-
bation of autoimmune disease in patients treated
with checkpoint inhibitors highlights the impor-
tance of PD-1 in regulating T-cell responses and
immune tolerance.’

In RA, Tfh-like cells have been identified in
the synovial tissue®® and elevated levels of cir-
culating Tfh cells and serum interleukin 21 have
been reported.'®!"" Furthermore, a recent report
demonstrating attenuation of disease in a T-cell-
-specific CXCR5-deficient animal model of RA
strengthens the already compelling case for Tfh
involvement in the pathogenesis of RA.'2!3 Tth-
-cell involvement in PsA is less well studied and
restricted to the recent identification of circulat-
ing Tfh cells in psoriasis only." Moreover, there
are unanswered questions regarding the role of
PD-1 expression in RA as well as PsA, where a cor-
relation between decreased expression of PD-1
on T cells and disease severity in RA has been
reported.” Thus, in both diseases, the contribu-
tion of PD-1 (and to a lesser extent of Tfh cells)
to disease progression and maintenance remains
to be clarified.

In the current issue of the Polish Archives of In-
ternal Medicine (Pol Arch Intern Med), Bartosinska
et al”® reported using flow cytometry to inves-
tigate PD-1-expressing T cells both in patients
with RA and those with PsA. The study includ-
ed the analysis of peripheral blood from 100 pa-
tients with RA classified using the American Col-
lege of Rheumatology 1987 criteria, 31 patients
with PsA that fulfilled the official Classification
of Psoriasis Arthritis criteria, and 52 healthy con-
trols. Importantly, the investigators demonstrat-
ed that both CD4* and CD8* T cells expressing
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PD-1 are more abundant in patients with RA com-
pared with controls, whereas patients with PsA
had fewer CD4* and CD8"* T cells expressing PD-1
compared with controls. Moreover, PD-1 expres-
sion levels were also elevated on both CD4* and
CD8* T cells in patients with RA compared both
with patients with PsA and controls.

The results show considerable heterogeneity
in PD-1 expression on CD4* and CD8* cells in
patients with RA compared with the relatively
homogeneous results in healthy controls and
patients with PsA. This is likely due to the het-
erogeneity of treatments the patients with RA
were receiving, and this treatment heterogeneity
along with the long disease duration and the vari-
ability in disease activity (not really addressed
in this paper) in this RA patient group makes it
more difficult to assign the high expression of
PD-1 directly to pathogenetic processes in RA.
The question would be better addressed by study-
ing a treatment-naive population of patients with
RA with early disease and following changes in
PD-1 expression as a result of treatment with
a standardized regimen.

While this study could have benefited from a
larger (particularly for PsA) and more defined co-
hort (additionally in RA to compare Tfh abun-
dance and PD-1 expression in seropositive RA vs
seronegative RA), the authors highlighted the fact
that immune dysregulation in RA and PsA is dif-
ferent and suggested that the autoantibody ti-
ters absent in PsA reflect the absence of PD-1-
-expressing cells as compared with RA. Further-
more, they suggested that recent reports of se-
creted PD-1 detected in the serum and synovium
of patients with RA could result in secreted PD-1
competing with PD-1 expressing T cells for PD-L1
in the microenvironment, resulting in T cells that
are hyperactive and thus can drive autoantibody
responses in RA, but not PsA."® Unfortunately,
this study did not substantiate the authors’ claims
with measures of PD-1* T-cell activation (eg, pro-
liferation, cytokine production, and apoptosis)
in RA vs PsA, and a further mechanistic eval-
uation of PD-1-mediated dysregulation of im-
mune responses in these autoimmune patholo-
gies is still required.

Critically, the site of inflammation in both RA
and PsA is the synovial membrane.” Although
synovial tissue is challenging to obtain, it rep-
resents the best opportunity for elucidating dis-
ease pathogenesis and identifying novel cellular
and molecular targets for therapy. Indeed, a re-
cent publication revealed a new CXCR5~ PD-1*
T-helper subset in the synovium of patients with
RA, termed “T peripheral helper” (Tpf)."” Inter-
estingly, despite high levels of PD-1 expression,
these cells were still able to provide effective B-cell
help, and the absence of CXCR5 was postulated to
provide a mechanism by which Tph cells can enter
synovial tissue and start EGC formation without
an already established microarchitecture to sup-
port T-B-cell interaction. While, this study dem-
onstrated Tph cells in patients with late-stage RA,
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other groups including ours (unpublished data)
are beginning to report on the presence of Tph
cells in treatment-naive patients with early dis-
ease. This is critical as the long-term outcomes of
both RA and PsA are improved with a successful
early treatment, and the identification of targets
for therapy in the future should focus on early-
-disease cohorts. Nonetheless, peripheral char-
acterization of PD-1-expressing T cells in auto-
immune diseases can, as the authors have dem-
onstrated, provide valuable insights to disease
pathogenesis and, where possible, should be used
in combination with tissue analysis.

Note The opinions expressed by the author are
not necessarily those of the journal editors, Pol-
ish Society of Internal Medicine, or publisher.
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