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Abstract
Immune checkpoint inhibitors (ICIs)-based combinations have improved survival outcomes of
advanced renal cell carcinoma (RCC) patients and are currently recommended as first-line
treatment options. Rheumatoid arthritis (RA) is a systemic autoimmune disease (AD) of unknown
etiology characterized by a chronic inflammatory process involving joints and extra-articular
organs. Patients with AD are usually excluded from large randomized clinical trials investigating
immunotherapeutic drugs. Therefore, little is known about clinical outcomes of patients with a
history of RA treated with ICIs in real-world practice. In the present study, we report the clinical
outcome of an advanced RCC patient with a history of RA treated with pembrolizumab in
combination with axitinib. The patient experienced serious immune-related adverse events
(irAEs) and achieved pathological complete response following only one ICI administration. Our
case report shows that ICI-based combinations can be administered efficaciously in advanced
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RCC patients with a history of AD. However, a close monitoring of these patients is required,
given the risk of irAEs and clinical exacerbations of symptoms associated with the preexisting AD.
Moreover, prospective clinical data are needed to assess the hypothesis of a correlation between
the onset of irAEs and AD flares and responses and survival outcomes to ICIs.

© 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

Renal cell carcinoma (RCC) accounts for approximately 400,000 diagnoses and 175,000
deaths each year [1]. Based on the pivotal role of the immune system in RCC development and
progression [2], immunotherapy-based combinations have become a standard of care in the
management of advanced RCC across all International Metastatic RCC Database Consortium
(IMDC) prognostic subgroups. Both combinations of dual immune checkpoint inhibitors (ICIs)
[3] and ICI plus antiangiogenic tyrosine kinase inhibitor (TKI) [4–6] have been shown to
improve overall survival (OS) and are currently recommended as first-line treatment options
for metastatic RCC [7, 8]. However, since special subgroups of patients are usually excluded
from clinical trials, little is published on ICI use in patients with a history of autoimmune
disease (AD).

Rheumatoid arthritis (RA) is defined as a multifactorial systemic autoimmune pathology
of unknown etiology associated with a chronic inflammatory process which can damage both
joints and extra-articular organs, including the heart, kidney, lung, digestive system, eye, skin,
and nervous system [9]. The autoreactive recruitment of T cells and B cells, the production of
inflammatory cytokines and autoantibodies, and the abnormal activation of synovial fibro-
blasts play a key role in the inflammatory milieu of RA, leading to the articular and extra-
articular clinical manifestations of the disease [10]. Due to the exclusion criteria of large
randomized clinical trials, the clinical outcome of RA patients receiving ICIs is largely
unknown.

In the present study, we report the clinical outcome of an advanced RCC patient with a
history of RA treated with the anti-programmed death 1 (PD-1) agent pembrolizumab in
combination with the antiangiogenic TKI axitinib. The patient experienced serious immune-
related adverse events (irAEs), which might be interpreted as a clinical exacerbation of the
preexisting AD, and achieved pathological complete response (pCR) following only one ICI
administration.

Case Report

We present the case of a 69-year-old woman with a history of RA treated with meth-
otrexate 15 mg a week and prednisone 5 mg OD since 2005. In June 2022, a significant
increase in C-reactive protein (CRP) serum levels was reported despite no clinical signs of
active arthritis neither symptoms, signs or laboratory examinations suggesting infectious
disease. Therefore, the patient underwent a computed tomography (CT) scan of the thorax,
abdomen, and pelvis. The radiological examination showed a 11 × 8.5 × 10.5 cm exophytic
mass with a heterogeneous structure, lobular profile, and contrast enhancement originating
from the middle/lower third of the right kidney (Fig. 1a1, a2). Posteriorly, the lesion was in
contact with the back muscles and the psoas muscle. Focal lack of a surgical plane of cleavage
with the back muscles was observed. The mass was also in contact with the right wall of the
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inferior cava vein, with the posteromedial wall of the ascending colon, and with the post-
eromedial side of the right hepatic lobe. A thin surgical plane of cleavage with these organs
was observed. Several nodules both in the right and in the left lung were also described
(Fig. 1a3).

a1 b1

a2 b2

a3 b3

Fig. 1. Axial (a1, b1, a3, b3) and coronal (a2, b2) images from CT scan examinations performed by the
patient in June 2022 (a1, a2, a3) and in October 2022 (b1, b2, b3). Baseline CT scan showed a 11 ×
8.5 × 10.5 cm exophytic mass with contrast enhancement originating from themiddle/lower third of the
right kidney. Focal lack of a surgical plane of cleavage with the back muscles was observed (a1, a2).
Several nodules in the right and in the left lung were described (a3). The CT scan performed 3 months
after the beginning of the oncological treatment showed a significant size reduction and the lack of
contrast enhancement of the renal mass (b1, b2) and the vanishing of the lung metastases (b3). CT,
computed tomography.
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Since an accurate diagnostic assessment was needed, the patient was admitted to the
Medical Oncology Unit of the ASST Spedali Civili of Brescia (Italy). At the hospital admission,
the patient’s performance status according to the Eastern Cooperative Oncology Group scale
was 0. Despite mild macroematuria, biochemical examinations showed no anemia, neutro-
phils and platelets counts were within normal limits, while the serum calcium level was
12.5 mg/dL. Due to persistent mild hypercalcemia despite treatment with hydrating solu-
tions, diuretics, and corticosteroids, a single dose of zoledronic acid 4 mg was administered.
Treatment with methotrexate was discontinued, and corticosteroid dosage was tapered until
discontinuation. Meanwhile, an ultrasound-guided percutaneous biopsy of the renal mass was
performed, revealing a PAX8+, CAIX+, and cathepsin K− clear cell RCC (Fig. 2).

Therefore, first-line systemic treatment for advanced RCC was needed. The IMDC risk
scorewas considered to be intermediate due to hypercalcemia and start of systemic treatment
within 1 year of disease diagnosis. Moreover, RA had been clinically stable for several years.
Hence, 1 week following hospital discharge, the patient was started on combination therapy
with pembrolizumab 200 mg every 21 days and axitinib 5 mg bis in die (BID) after being
offered counseling on the possibility of irAEs, including RA flares.

However, few days following the first anti-PD-1 administration and the start of TKI
treatment, the patient presented with diffuse myalgias, hyperpyrexia, and a significant in-
crease in CRP serum levels, while no signs of active arthritis were described. The patient was
admitted to the Medical Oncology Unit, axitinib was held, and corticosteroid therapy with
prednisone 25 mg was introduced. After pain relief and CRP serum levels decrease, corti-
costeroid dosage was tapered, axitinib was reintroduced, and the patient was discharged.
However, few days later, a new hospital admission was required due to fatigue, severe and
diffuse arthralgia, and myalgia, limiting self-care activities and dysphagia for liquids. Creatine
kinase serum levels were 2914 mU/L, classified as grade 4 according to Common Termi-
nology Criteria for Adverse Events (CTCAE) version 5.0. Neurological examination and
electroneuromyography showed signs of polyneuropathy andmuscular damage, while no sign
of neuromuscular junction disease was revealed. Axitinib was held. Based on current in-
ternational guideline recommendations for the management of irAEs [11, 12], methyl-
prednisolone 2 mg/kg was introduced, leading to pain relief and a decrease in CRP and
creatine kinase serum levels. Therefore, corticosteroid dosage was tapered. Whether the
described irAEs could be interpreted as a flare of RA was not clear, given the atypical clinical
presentation with predominant muscular involvement. However, due to the severity of the
aforementioned irAEs, immunotherapy was permanently discontinued after a single ad-
ministration. Instead, TKI monotherapy was reinstated, but in the following weeks, axitinib
dosage was decreased to 3 mg BID due to persistent grade 2 hepatic toxicity.

In October, about 3 months after the beginning of oncological therapy, a CT scan was
performed in order to assess treatment response. A significant size reduction of the renal
lesion was described, the longest diameter of the mass now measuring 4.6 cm (Fig. 1b1, b2).
No contrast enhancement was observed. Even though a slight contact with the psoas muscle
was still present, there was no sign of infiltration of the backmuscles and of the cava vein. The
CT scan also revealed the vanishing of the lungmetastases (Fig. 1b3). Given the good objective
response to systemic treatment and the lack of metastatic disease, the patient was considered
eligible for radical resection by the multidisciplinary team, the renal mass being deemed
surgically resectable. After axitinib dose interruption 7 days before surgery, a radical right
nephrectomy with laparotomic access was performed. The histopathological examination
described the renal tumor as a grayish-brownish mass, which mainly consisted of coagulative
necrosis foci with cholesterin, apoptotic bodies, and neutrophils surrounded by histiocytes.
No viable tumor cells were present, classifying this as pCR (Fig. 3).
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The patient did well postoperatively, and no wound complications related to TKI
treatment were observed. Following hospital discharge, axitinib 3 mg BID was reinstated and
planned to be continued. As mentioned above, pembrolizumab was permanently dis-
continued, given the serious grade of the irAEs, and the patient is being closely monitored for
RA and for potential relapses of AD.

Discussion

ICI-based combinations are nowadays the preferred treatment option for advanced RCC,
with rates of objective responses ranging from 39% to 71% and rates of complete responses
ranging from 6% to 16% [3–6, 13, 14]. Moreover, a correlation between depth of response and
survival outcomes was observed in large randomized phase 3 trials [4, 15]. However, the

Fig. 2. Sections are from renal mass biopsy and stained as labeled. The renal biopsy revealed tumor cells with
abundant and vacuolated cytoplasm and large nuclei with variably prominent nucleoli (a, b). Tumor cells
were positive to PAX8 (c) and CAIX (d) immunohistochemical staining and negative for CTSK (e). FH
expression was preserved (f). Based on the morphological and immunohistochemical features, the
patient was diagnosed with a clear cell RCC. H&N, hematoxylin and eosin; CAIX, carbonic anhydrase IX;
CTSK, cathepsin K; FH, fumarate hydratase.
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diagnosis of objective and complete responses is usually based on imaging, and, without
pathological examination of tissue from prospective clinical trials, the rate of pCR is unknown.
To our knowledge, only few cases of pCR on specimens from resected RCC after ICI-based
combinations are described in the literature [16–26] (Table 1). However, since surgical
resection of residual disease is rarely performed, the true rate of pCR to ICI-based treatments
may be underestimated.

Following the relevant objective response revealed by CT scan examination, our
patient was submitted to surgery after multidisciplinary discussion. The decision was also
based on clinical data showing that complete surgical resection, if possible, is associated
with promising survival outcomes in metastatic RCC [27–32]. Moreover, as reported in
retrospective series of patients [28, 30, 31, 33], cytoreductive nephrectomy following ICI-
based systemic therapy is safe in high-volume centers with experienced surgeons. Results
of the CARMENA trial showed that upfront cytoreductive nephrectomy should not be
considered as the standard of care in most intermediate-poor risk patients with syn-
chronous metastatic RCC requiring systemic treatment [34]. However, delayed cytore-
ductive nephrectomy still plays a role in the management of metastatic RCC, and it is
recommended for selected patients by current international guidelines [7, 35]. Of note, as
careful patient selection is of utmost importance, the ideal candidates and the best timing
for this approach remain uncertain.

There are anecdotal reports of withdrawal of systemic therapy in advanced RCC
patients who had a complete response to ICI-based combinations and were rendered
disease-free by delayed cytoreductive nephrectomy [29, 32, 33]. However, given the
absence of prospective data confirming that the discontinuation of systemic treatment
after nephrectomy is safe in the metastatic setting, even in the presence of a pCR, axitinib
monotherapy was resumed after surgery. Instead, pembrolizumab was permanently
discontinued due to the serious grade of irAEs experienced following a single ICI

Fig. 3. Sections are from surgical specimen and stained as labeled. The histopathological examination
described coagulative necrosis foci with cholesterin, apoptotic bodies, and neutrophils surrounded by
histiocytes (a–c). CK-PAN immunohistochemical staining was negative as no viable tumor cells were
present (d). Histiocytes were positive to CD163 (e) and PGM1 (f) immunohistochemical staining. H&N,
hematoxylin and eosin; CK-PAN, pan-cytokeratin.
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administration. Moreover, retrospective data from a cohort of metastatic RCC patients
show that immunotherapy seems to maintain efficacy even after early interruption due to
severe irAEs [36]. The decision was discussed within the multidisciplinary team and with
the patient, the risk-benefit ratio being judged favorable.

The major issue of our case report is the safety of cancer immunotherapy admin-
istration in a patient with a history of RA and the possible correlation between AD flare
and the exceptional response to ICI. Clinical trials examining immunotherapy-based
combinations in metastatic RCC and immunotherapeutic drugs across all cancer types
excluded patients with baseline AD, out of fear of an increased rate or grade of irAEs or
disease flare. Hence, optimal management of these patients remains unclear. Evidence
about the efficacy and safety of ICIs in these patients is limited and mostly comes from
subgroup analyses, case reports of larger clinical trials, and small retrospective cohorts.
The available evidence indicates that anti-PD-1 agents can usually be given safely and
retain activity in patients with a history of AD.

In retrospective cohorts of melanoma [37, 38] and urological cancer [39] patients with
preexisting AD treated with ICIs, immunotherapy was shown to induce relatively frequent
irAEs. However, flares of the AD were usually mild and occurred more often in patients
with active symptoms or those requiring immunosuppressants at treatment start.
Moreover, they were often easily manageable with oral steroids or steroid-sparing agents,
and they rarely led to discontinuation of therapy. Though flares of preexisting AD were
common, the rate of other irAEs appeared similar to data coming from clinical trial
populations. Similar results were described in a recent meta-analysis [40] showing that
cancer patients with AD are more likely to develop irAEs in the same system involved by
their AD. However, the frequency of irAEs involving other organs and systems is similar to
what is observed in cancer patients without AD. When it comes to patients with RA
receiving ICIs, evidence suggests that approximately 50% of these patients experience
flares or have irAEs [41, 42].

As regarding immunotherapy activity, one hypothesis is that ICIs may produce greater
responses in patients with AD, especially those not on immune suppression, due to a pro-
pensity for immune stimulation [43, 44]. However, the aforementioned retrospective cohorts
failed to show greater response rates or improved survival in cancer patients with preexisting
AD receiving immunotherapeutic drugs [37–39], though suggesting that immunosuppres-
sants may negatively influence these outcomes [37]. As for the use of corticosteroids in the
management of AD flares and irAEs, Tison et al. found that the survival of patients with AD
was significantly shortened when corticosteroids were administered [45]. However, results
from other studies failed to confirm this correlation [46, 47].

When it comes to the association between irAE and ICI efficacy, a physiological corre-
lation appears to be quite logical [48], based on the hypothesis that the greater the activation
of PD-1 positive T cells, the greater the immunotherapy-related toxicities and treatment
responses. IrAEs were associatedwith progression-free survival and OS inmany retrospective
studies, especially in lung cancer and melanoma [49–57]. Besides, a relationship between ICI
toxicity and patients’ survival was reported in a published trial-based meta-analysis [58].
However, Amoroso et al. [59] recently conducted a systematic review and meta-analysis of
randomized trials of experimental ICIs in several cancer types [59]. The authors showed that
the irAE rate should not be regarded as a valid surrogate for OS. As for randomized trials
evaluating ICIs in RCC, an exploratory post hoc analysis of the CheckMate 9ER trial did not
reveal a correlation between the incidence of AEs and depth of response to nivolumab and
cabozantinib combination [60]. Therefore, the general consensus is that irAEs are not re-
quired to benefit from cancer immunotherapy [61] since their impact on long-term survival
outcomes remains unknown.
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Conclusion

ICI-based combinations can be administered efficaciously in advanced RCC patients with
a history of AD. However, the stimulation of immune responsemay lead to clinically significant
irAEs and to the relapse of the preexisting AD. Therefore, it is important to balance risks and
benefits, and a close monitoring of these patients is required. The management of irAEs is
challenging and often requires high-dose corticosteroids, whose impact on the efficacy of ICIs
is still uncertain. Moreover, though the correlation between the onset of irAEs or AD flares and
the response to anti-PD-1 may appear quite logical, prospective clinical data are needed to
confirm this hypothesis. Since data about pCR to immunotherapy-based treatments in ad-
vanced RCC are scant, a longer follow-up of our patient is needed to assess if a long-term
response was achieved.
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