Case Report Journal of Orthopaedic Case Reports 2024 August:14(8):Page 36-41

Immune-related Adverse Event with Checkpoint Inhibitors Might Be an
Emerging Underlying Disease of Steroid-related Osteonecrosis of the
Femoral Head: A Case Report

Ryosuke Nishimura', Tatsuhiko Kutsuna', Tomofumi Kinoshita', Kohei Kono', Naohiko Mashima',
Masaki Takao'

Learning Point of the Article:
Late onset of hip pain after treatment of immune-related adverse events should be examined under suspicion of both remission of
inflammatory arthritis and development of osteonecrosis of the femoral head.

Introduction: Immune checkpoint inhibitors (ICIs) are increasingly being used in the treatment of advanced metastatic and immunogenic
cancers. However, these therapies could cause immune-related adverse events (irAEs), which require high-dose glucocorticoid administration.
Case Report: A 52-year-old man with metastatic renal cell carcinoma received ICI therapy. Two weeks later, he suffered from severe irAEs and
received glucocorticoid therapy for 13 months. Twenty-one months after the initiation of glucocorticoid administration, he presented to us with
bilateral hip pain and was diagnosed with bilateral osteonecrosis of the femoral head (ONFH).

Conclusion: IrAEs associated with ICI therapy might be an emerging underlying disease of ONFH.

Keywords: Immune checkpoint inhibitors, immune-related adverse events, glucocorticoid, osteonecrosis.

Introduction

Immune checkpoint inhibitors (ICIs) are increasingly being
used in the treatment of advanced metastatic and immunogenic
cancers such as anti-cytotoxic T-lymphocyte antigen 4 antibody,
anti-programmed death 1 (PD-1), and anti-programmed death
ligand 1.

In metastatic renal cell carcinoma (RCC), pembrolizumab (anti-
PD-1 inhibitor) is recommended with axitinib which is an
antivascular endothelial growth factor receptor-tyrosine kinase
inhibitor (VEGFR-TKI) [1]. This combination therapy resulted
inlonger overall survival and progression-free survival [2].

ICIs showed uncontrolled collateral effects on the immune
system that can lead to so-called immune-related adverse events

(irAEs), which were observed in various normal organs. In
common, irAEs appear in the liver, lung, endocrine gland, and
skin [3, 4]. The musculoskeletal system is also a target of ICIs,
and irAEs also appear as inflammatory arthritis in various forms
which is similar to well-characterized inflammatory arthritis
such as rheumatoid arthritis, psoriatic arthritis, or
spondyloarthropathy [S]. Glucocorticoid is the mainstay of
treatment for irAEs, which is known as a risk factor of
osteonecrosis of the femoral head (ONFH), but there are few
studies on the occurrence of ONFH during treatment of irAEs
[6]. Here, we report a case of bilateral ONFH associated with
glucocorticoid therapy for severe irAEs after ICIs treatment for
metastatic RCC.
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Figure 1: Intravenous administration dose of methylprednisolone.

Values are converted to prednisolone equivalent doses.

Case Report

A S2-year-old man with no habits of alcohol consumption,
smoking, glucocorticoid treatment, or immune diseases
underwent a laparoscopic nephrectomy for a renal tumor. The

diagnosis was “clear RCC expansive type pT3aNOM1,” stage IV.
The combination therapy of pembrolizumab and axitinib was
started. Two weeks later, irAEs appeared in the liver, kidney,
thyroid (hypothyroidism), skin (rash), and eyes (uveitis).

Figure 3: Anteroposterior X-ray images. (a) Bilateral hip joints at 57 weeks after the initiation of corticosteroid
therapy, showing normal appearance (b) Bilateral femoral heads with collapsed articular surface. This was taken
10 months after the cessation of glucocorticoid therapy when the patient presented with bilateral hip pain.
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Figure 2: Oral administration dose of prednisolone. The dose was tapered down
from 2 weeks (40 mg/day) to S7 weeks after the initiation of glucocorticoid therapy.

Laboratory tests were notable for aspartate aminotransferase of
392 U/L, alanine transaminase of 470 U/L, total-bilirubin of
2.2mg/dL (direct-bilirubin of 1.1 mg/dL, indirect-bilirubin of
1.1 mg/ dL), creatinine of 1.59 mg/dL, and C-reactive protein
of 27.52 mg/dL. In thyroid function, thyroid-stimulating
hormone of 10.56 pIU/mL was elevated, and free T3 of 1.62
pg/mL was slightly decreased. However, the count of white
blood cell was normal and there were no findings of suspicion of
infection throughout the body. In
addition, the values of
complements (CHS0, C3, and C4)
and antinuclear antibodies were
slightly elevated, and there was no
sign of diabetes and diabetes-related
complications. It was grade 3 of the
common terminology criteria for
adverse events from the National
Cancer Institute, which ranges from
grade 1 to grade S, which refers to
mild, moderate, severe, life-
threatening, or death in ascending
order [7]. Promptly, this ICI
therapy for metastatic RCC was
stopped, and high-dose
glucocorticoid therapy was started.
Because of high body weight (125
kg, body mass index 38.3 kg/?), the
patient received intravenous
methyl-prednisolone
administration of 125 mg/day for 3
days, 60 mg/day for 2 days, and 40
mg/day for 7 days (Fig. 1). After
that, oral administration of
prednisolone (40 mg/day) was
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2). Axitinib treatment was restarted togetherlast 5
months. Ten months after the cessation of
glucocorticoid therapy, the patient presented to us
with a complaint of bilateral hip pain.
Radiography and magnetic resonance imaging
(MRI) revealed bilateral ONFH (Fig. 3, 4, S, 6).
ONFH was classified as type C1 in the right hip
and type C2 in the left hip according to the 2001
revised criteria for classification of ONFH by the
Japanese Investigation Committee [8]. The stage
of ONFH was stage 3A on the right and stage 3B
on theleft according to the 2019 revised version of
the association research circulation osseous
staging system of ONFH [9]. He underwent total
hip arthroplasty (THA) for both sides with an
interval of 10 months. (Fig. 7) 6 months after the
last THA, 3% vyears after laparoscopic

Figure 4: Sugioka lateral view at 10 months after the cessation of glucocorticoid therapy
showing. (a) crescent sign and marginal sclerosis in the right femoral head (b) collapsed
articular surface and marginal sclerosis in the left femoralhead. nePhreCtomY; he lived a daily life with no
) disability.

started and tapered down (Fig.2).

Overall, the maximum dose of prednisolone was 156.25 . .
mg/day, the total dose was 6,582.25 mg and the duration of Discussion

glucocorticoid treatment was 57 weeks and S days (Fig. 1 and The National Comprehensive Cancer Network categorized
irAEs from 1 to S [7]. Severe irAEs (grade 3-4) reportedly

appear in about 10% of anti-PD-1
inhibitors [10] and its incidence varies
among the types of ICIs. systemic immune
diseases such as systemic lupus
erythematosus, anti-phospholipid
syndrome, and anti-ANCA-related
vasculitis are also forms of irAEs, which are
well-known risk factors for the
development of ONFH [5, 6]. The high-
dose glucocorticoid therapy (intravenous
methylprednisolone, 1-2 mg/kg/day) was
mainly recommended for severe irAEs
(grade 3-4). The relationship between
ONFH and steroids has long been
debated; however, high-dose
glucocorticoid treatment for patients with
systemic immune disorders is also
recognized higher risk of development of
ONFH [11]. With the increased use of
ICIs for cancer treatment, the reported

number of irAEs is increasing. irAEs can
Figure 5: Mid-coronal T1-and T2-weighted magnetic resonance imaging (MRI) images. ()

Mid-coronal image of T'1-weighted MRI showing low signal intensity band surrounding low
to intermediate signal intensity lesion on the right femoral head and low signal intensity
homogeneous lesion on the left head. (b) Mid-coronal image of fat-suppression T2-weighted

occur in any organ including the
musculoskeletal system, but there are few
reports on the development of ONFH [6].

image showing high signal intensity band surrounding low signal intensity lesion on the right As treatment with ICIs increases, we

femoral head and high signal intensityhomogeneouslesion on thelefthead. expect to see more cases of ONFH
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Figure 6: Axial T1- and T2-weighted magnetic resonance imaging (MRI). (a) The axial image of T 1-weighted MRI shows a linear-shaped low signal-

intensity lesion at the anterior side of the right femoral head and a low signal-intensity band surrounding the normal signal-intensity lesion at the

posterior side of the right femoral head. It shows a low-intensity homogeneous lesion at the anterior side of the left femoral head. (b) The axial image

of the fat-suppression T2-weighted image shows a linear-shaped high signal-intensity lesion at the anterior side of the right femoral head and a high

signal-intensity band surrounding the low signal-intensity lesion at the posterior side of the right femoral head. It shows a high signal-intensity

homogeneouslesionat the anterior side of the left femoral head.

following treatment with irAEs.

The mechanism of irAEs was not sufficiently understood; thus,
direct effect of ICIs on blood flow in the femoral head is unclear.
Anti-VEGFR-TKI inhibitor is recommended with ICIs in the
treatment of metastatic RCC. Several studies have reported a

Figure 7: X-ray image after total hip arthroplasty. Total hip arthroplasty was
performed first on theleftand then on the right.

relationship between VEGF polymorphisms and ONFH [12,
13], while the effect of anti-VEGFR-TKI inhibitors on blood
flow in the femoral head is unclarified. The combination of ICIs
and anti-VEGFR-TKI inhibitors for mRCC and high-dose
glucocorticoid therapy for irAEs might influence the
development of ONFH in the present case.

IrAEs also appear as inflammatory arthritis such as rheumatoid
arthritis, psoriatic arthritis, or spondyloarthropathy [6], which
could present with hip pain. Reportedly, the median onset time
of articular irAEs was 70 days after ICIs initiation. In a
prospective MRI screening study of patients with SLE, the
onset time of hip pain of ONFH ranged from 2 to § years after
the initiation of glucocorticoid therapy [ 14]. Thus, late onset of
hip pain after treatment of irAEs should be examined under
suspicion of both remission of inflammatory arthritis and
development of ONFH.

One possible limitation is that image examination with X-ray or
MRI was not performed before the onset of irAEs. Therefore,
the timing of the ONFH development remains unknown. The
onset of hip pain was 21 months after the initiation of
glucocorticoid therapy, which suggested that the development
of ONFH might develop after the onset of irAEs considering
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the time interval from the development of ONFH and the
occurrence of collapse of the femoralhead [ 15].

Conclusion
We experienced a case of bilateral ONFH that developed after
glucocorticoid therapy due to irAEs associated with ICIs
administration. Severe systemic irAEs require high-dose
glucocorticoid therapy. IrAEs associated with ICI therapy

mightbe an emerging underlying disease of ONFH.

Clinical Message

Because high doses of glucocorticoids are used to treat adverse
events associated with ICIs, irAEs associated with ICI therapy might
be an emerging underlying disease of ONFH.
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