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Arthroplasty Joint Histology and Surgical Outcomes in Patients on Immune Checkpoint Inhibitors:

A Single-Center Case Series

PLAIN LANGUAGE SUMMARY.

This is a case series of 16 patients with cancer who were treated with immune checkpoint inhibitor (ICI)

therapy and who underwent 23 joint replacements. Some of these patients were known to have inflammatory
arthritis (joint inflammation) as a side effect of the ICI therapy, whereas others were thought to have worsening
of established osteoarthritis (OA). We wanted to know whether the patients with OA had ICI-related joint
inflammation that was simply not recognized before surgery. We also wanted to know whether patients who

undergo joint replacements on ICI have more surgery complications than other people. What we found

was that the people who were diagnosed with OA prior to surgery had OA on joint histology. Only the
patients with known inflammatory arthritis from ICI had significant inflammation on joint histology. One
patient required a revision of her hip joint replacement 3.7 years after surgery (while still on ICI) due to an

inflammatory reaction to her joint replacement. We could not determine whether ICI played a role in that

complication.

1o the Editor:

Immune checkpoint inhibitors (ICIs) have transformed cancer
treatment but can cause immune-related adverse events (irAEs)
including inflammatory arthritis (ICI-IA).! ICI-IA occurs in
4% of patients treated with ICI* and can resemble rheumatoid
arthritis (RA) histologically, with hyperplastic synovium and
dense lymphoplasmacytic infiltrates.> Some investigators have
suggested that a preexisting diagnosis of osteoarthritis (OA) is
associated with an increased risk of ICI-IA.* Cancer patients
with preexisting OA may present to an orthopedist or rheuma-
tologist with worsened OA pain during ICI treatment, and may
even require an arthroplasty. This has been termed “activated
OA.” but whether it actually represents an irAE has not been
determined histologically.

Whether ICI increases the risk of arthroplasty complications,
such as early revision, infection, dislocation, venous thromboem-
bolism, myocardial infarction, stroke, or death, is also unknown.*
Patients with RA are at a higher risk for complications, especially
infection and revision, than patients with OA’; this increased
risk is potentially due to immunomodulatory therapy, or the
inflammatory process itself, which could also be relevant to
IClI-treated patients.

In this study, we assessed joint histology and surgical outcomes
of ICI-treated cancer patients who underwent arthroplasty at a
single center between January 1,2018, and August 2, 2023. Joint
explant histology was reviewed, and clinical data were extracted
from the electronic health record through September 30, 2023.

We identified 16 ICI-treated patients with a variety of cancers
who underwent 23 arthroplasties (Table). The mean (SD) age
was 68 (10) years, BMI (calculated as weight in kilograms divided
by height in meters squared [kg/m?]) was 28.1 (3.7), and median
(IQR) Charlson comorbidity index 8.0 (4.0-8.5). Median (IQR)
duration of ICI was 19.0 (7.0-30.5) months and time from last
dose of ICI to first arthroplasty was 126.0 (18.5-362.5) days.

Seventeen out of 23 (74%) surgeries were performed within
1 year of last ICI. Median (IQR) duration of follow-up after the
first surgery was 346 (100-587) days.

Five patients (9 arthroplasties) were diagnosed with ICI-IA
by a rheumatologist prior to arthroplasty and 3/5 were on immu-
nomodulator therapy at the time of surgery. Joint histology in
6/9 demonstrated chronic proliferative and exudative syno-
vitis with lymphoplasmacytic inflammation, described in some
instances as consistent with RA. Patient 2 (Figures 1A,B), as
previously reported,® had mononuclear cell infiltrates in her first
knee; the second knee, replaced 6 months later, had changes
indistinguishable from RA, with lymphocyte aggregates and
Russell bodies. Patient 14, who had marginal zone lymphoma,
developed ICI-IA of his hands, but his hip pain was thought
to be due to OA. Histology showed degenerative changes with
lymphomatous involvement of the synovium (Figures 1C,D).

The remaining 11 ICI-treated patients had OA without any
clinical history of ICI-IA. These patients underwent 14 arthro-
plasties (11 within 1 year of last ICI); 9 joints demonstrated
synovial hyperplasia and sclerosis consistent with degenerative
pathology, including 3 joints with calcium pyrophosphate depo-
sition, and 1 joint with secondary osteonecrosis. Five joints had
moderate synovial inflammation or lymphoplasmacytic syno-
vitis, which was considered by the pathologist to be within the
spectrum of OA.

Patient 1, who underwent total hip arthroplasty while on
ICL, presented with recurrent hip pain 44 months after surgery.
Magnetic resonance imaging showed synovial expansion and
nonspecific pericapsular and extracapsular edema sugges-
tive of an inflammatory process. Her dual mobility prosthesis
had a modular dual mobility liner containing cobalt/chro-
mium, and serum cobalt level was elevated at 2.7 pug/L (normal
range 0.1-0.4 pug/L). She underwent a hip revision, and histology

showed an immune-mediated inflammatory granulomatous
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Figure 1. Histology. (A-B) Marked lymphoplasmacytic synovitis (5x and 20x). (C-D) Lymphomatous involve-

ment of synovium (5% and 20x). (E-F) Granulomatous immune reaction with giant cell in (F) (5x and 20x).

reaction (adverse local tissue reaction), possibly from corrosion
at the dual mobility liner or from neck/stem metal incompati-
bility (Figures 1E,F).

There were no surgical site infections, wound healing issues,
readmissions, emergency room visits, thromboembolic events,
cardiovascular complications, or death within 90 days.

In summary, we previously described a syndrome of activated
OA in a subset of ICI-treated patients in whom joints with known
OA become more symptomatic without clinical signs of inflam-
mation. In the present study, joint explant histology from patients
with activated OA demonstrated nonspecific synovial hyperplasia
and sclerosis. Although one-third had a degree of lymphoplas-
macytic synovitis, this finding is common in OA in the general
population.” Our study suggests that ICI-treated patients with an
exacerbation of OA pain without other signs of ICI-IA have OA
histologically, and not an irAE, whereas patients diagnosed with
ICI-IA prior to arthroplasty can have significant synovitis.

Our study demonstrated no short-term complications of

arthroplasty in ICI-treated patients with either ICI-IA or OA;
however, 1 patient on long-term ICI therapy required revi-
sion hip arthroplasty 3.7 years after her initial surgery because
of an immune-mediated inflammatory reaction, possibly to
her cobalt-containing prosthesis liner."® We can only speculate
whether this was related to her ICI therapy.

Finally, the synovial findings in the patients with ICI-IA in
this study demonstrated a dense lymphoplasmacytic synovitis
similar to RA. However other studies have demonstrated B cell-
poor synovial histology in some ICI-IA cases.® This suggests
that ICI-IA may be a heterogeneous condition and/or one that
evolves over time.

Karmela K. Chan'®, MD
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