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(Abstract A

On the basis of the results of CARMENA and SURTIME trials, the role of cytoreductive nephrectomy (CN) has been
redefined and CN has been reserved to selected cases. These trials were designed in the Tyrosine Kinase Inhibitors (TKIs) era,
when sunitinib was the standard of care for the treatment of advanced renal cancer. However, new drug combinations (lenvatinib
plus pembrolizumab, nivolumab plus cabozantinib, nivolumab plus ipilimumab, pembrolizumab plus axitinib) have shown to
be superior to TKIs in terms of progression free survival (PFS) and/or overall survival (OS). All of these combinations are
currently recommended as a first line therapy for metastatic renal cell carcinoma (mRCC). While ipilimumab plus nivolumab
is recommended only for intermediate and poor risk groups, the other regimens can be used regardless of the International
Metastatic RCC Database Consortium (IMDC) prognostic score. The role of CN in this new modern era, where randomized
clinical trials (RCTs) have led to the approval of several new drug combinations for the treatment of advanced renal cancer, has
not been investigated yet. We described two cases where a deferred CN was offered to poor risk IMDC pts after a major response
to the combination of pembrolizumab and axitinib. )
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Introduction

New treatment strategies with Immune Checkpoint
Inhibitors (ICIs) have radically changed the medical history of
cancer pts [1]. In recent years combination of Vascular Epithelial
Growth Factors Tyrosine Kinase Inhibitors (VEGF-TKIs) [2] and
ICIs or ICI-ICIs have improved mRCC clinical outcomes and
these combinations are now the recommended first line treatment
for mRCC pts [1-4]. In the next future it is likely that a triplet
therapy (dual checkpoint inhibition plus a TKI) will be available
as well, based on the encouraging results of COSMIC-313 [5]. As
these regimes have not been directly compared with each other,
the choice of the best first line treatment is complex and mainly
relies on disease features (e.g. the combination of ipilimumab and
nivolumab has provided a clinical benefit only in intermediate/
poor risk pts according to the IMDC score and sarcomatoid
histology has shown to respond particularly well to the ICI-ICis
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combinations), tumor burden (ICIs/TKIs combination is preferred
in case of high tumor burden where a rapid tumor shrinkage is
needed) and comorbidities (e.g. TKIs-based regimens should be
avoided in pts at high cardiovascular risk). Published data from two
prospective randomized studies, CARMENA [6] and SURTIME
[7], have redefined the role of CN in mRCC treatment strategy.
In fact, while CN was very popular in the cytokine era (mainly
based on the results of the SWOG 8949 and EORTC 30947 [8,9])
CARMENA and SURTIME questioned its role. Although they
started in 2010 and hence considered only VEGF-TKIs therapies,
the European Association of Urology (EAU) renal cell carcinoma
guideline panel updated their recommendations based on the
results of these trials. Therefore, the role of CN in the ICIs era
is still debated and not well defined. We report two cases where
CN has been performed upon multidisciplinary discussion, after a
major response to a first line therapy based on pembrolizumab and
axitinib, which at the time was the only reimbursed combination
treatment in Italy for mRCC.

Patient Age Histology | IMDC Treatment Treatm(?ir;ty(si)u ration Surgical Pathology CN ((2;15)
1 56 yo Papillary 4 Pembrolizumab+axitinib 112 100% necrosis 386
2 78yo | Clear Cell 4 Pembrolizumab-+axitinib 184 1(3)?02/‘13‘:;)1{1&&01:15?/’13 f‘?;:e 155
Table 1: Clinical and pathological features of the two reported cases.
Case 1 After multidisciplinary discussion, surgery was excluded

In February 2021 a 55-years old male patient with a history
of myocardial infarction and type 2 diabetes presented with left
lumbar pain and an episode of macrohematuria. An abdominal
ultrasound and a CT scan showed a 10 x 12 cm mass in the left
kidney with bilateral metastases to lungs and mediastinal lymph
nodes. The CT scan also showed a large thrombus involving the
inferior vena cava from the left renal vein up to the cavoatrial
junction. A renal biopsy was performed and a papillary renal
carcinoma, G3 was diagnosed. PD-L1 Combined Positive Score
(CPS) was < 1.

Laboratory testing demonstrated: Hemoglobin (Hgb) 8.2g/dL,
Absolute Neutrophil Count (ANC) 5.47 k/mcL, Platelet (Plt)
counts 5.37 k/mcL, Calcium (Ca) 2.25mMol/L.

in consideration of the extent of disease. Given the Karnofsky
Performance Status (KPS 90%), age and IMDC score, we proposed
a first-line combination treatment with pembrolizumab (200mg)
intravenously once every 3 weeks plus axitinib (Smg) orally twice
daily. The combination therapy was well tolerated for the first
three months and the best treatment response, achieved after 98
days of treatment, was partial response (PR) based on RECIST
1:1. The CT scan performed in August 2021 showed a meaningful
shrinkage of the renal mass and caval thrombosis and a reduction
in the size of secondary lesions was also evident (Figures1-2).
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Figure 1: Case 1 Axial CT scan of lung metastases, mediastinal
nodes and primitive renal mass before; (a) and after (b) ICIs/TKI
combination treatment.

Figure 2: Case 1 Coronal CT scan before; (a) and after (b) ICIs/
TKI combination treatment.

In August 2021 the patient reported a grade 3 diarrhea
unresponsive to loperamide and axitinib was stopped. As diarrhea
did not resolve despite axitinib withdrawal, immune-related
colitis was suspected and pembrolizumab was discontinued as
well. The patient required hospitalization and received systemic
corticosteroids (methylprednisolone 1mg/kg) which led to the
resolution of symptoms. During steroid therapy an elevation of
AST and ALT levels was also evident. While initially an ICI-
associated immune mediated hepatitis was suspected, the elevation
of liver enzymes was then attributed to exotoxic factors (previous
abuse of alcohol) and corticosteroid-induced liver injury. Due to
the experienced toxicity, the patient remained off treatment since
August 2021.

The shrinkage of the primary lesion and of venous neoplastic
thrombosis, confirmed by a subsequent CT scan, made it possible
to perform a CN with vena cava thrombectomy in November 2021.
At the macroscopic examination of the surgical specimen, a yellow-
gray crumbly tumor of 7 cm was observed, which microscopically
corresponded to a large area of tumor necrosis in the absence of
living cells (complete pathological response) (Figure 3).

Figure 3: Tumor microenvironment in the surgical specimen.

The postoperative course was complicated by prerenal acute
renal failure which required dialysis treatment. In January 2022
a bilateral thrombosis of femoral and tibial veins, involving the
inferior vena cava up to the confluence of the right renal vein was
diagnosed and required therapy with parenteral anticoagulants first
and then with warfarin. The partial response with minimal residual
pulmonary disease persisted at a CT scan of May 2022 and the
patient is currently off treatment for approximately a year.

Case 2

A 77-year-old male without comorbidities was diagnosed
with a 13 cm left renal tumor with metastases to the lungs and
lymph nodes. The brain CT scan was negative. A renal biopsy
was performed and confirmed a clear cell carcinoma with wide
necrosis. PD-L1 CPS was negative. The patient was classified in
the poor-risk subgroup according to the IMDC score: 4 of 6 factors
were present, namely a KPS of 70%, piastrinosis, anemia and
concomitant onset of metastatic disease. After multidisciplinary
discussion, in May 2021 a first-line treatment with a TKI-ICI com-
bination was proposed (pembrolizumab 200mg intravenously
once every 3 weeks plus axitinib 3mg orally twice daily). After the
second course of treatment KPS worsened to 50%, G3 hypertension
was observed, and the patient was hospitalized for the onset of mild
heart failure, G1 hypokalemia, G1 hyponatremia, and prerenal
azotemia. He was treated with ACE inhibitors and diuretics and
supplemented with intravenous potassium. During hospitalization,
a total body CT scan was performed, showing PR to treatment.
Given the clinical condition of the patient and the scarce tolerance
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to TKI, only pembrolizumab was restarted after discharge. The CT
scan performed after 6 months of treatment revealed stable disease
on the primary tumor and complete radiological response on lung
metastases. After discussion, the multidisciplinary team decided
for CN which was performed in December 2021 (Figure 4-5).

Figure 4: Case 2 Axial CT scan of lung metastases, mediastinal
nodes and primitive renal mass before; (a) and after; (b) ICIs/TKI
combination treatment and surgery.

Figure 5: Case 2 Coronal CT scan before; (a) and after; (b) ICIs/
TKI combination treatment and surgery.

The histological examination confirmed the diagnosis of
clear cell carcinoma and showed a partial pathological response to
treatment (Figure 6).

Figure 6: Tumor microenvironment in the surgical specimen.

About one month after surgery the CT scan detected a unique
new solitary cerebellar metastasis of 5 mm and a new solitary lung
lesion, in the absence of any other localization. Radiosurgery (21
Gy in a single fraction) was performed on the cerebellar lesion and
on the lung lesion (50 Gy in five fractions), while pembrolizumab
as a single agent was re-started with good tolerance.

The CT scan of July 2022 showed multiple bilateral
pulmonary lesions and new metastases on the brain. Both in the
brain and in the lungs the irradiated nodules were no longer de-
tected. Treatment with pembrolizumab was stopped and the patient
underwent whole brain radiotherapy. A second line treatment with
cabozantinib was then started.

Discussion
Biologic Rationale For Cn

We presented 2 cases of delayed CN in poor-risk mRCC
pts with partial response to a first-line treatment with a TKI-ICI
combination and a different outcome. Focusing on a possible
rationale of CN in advanced renal cancer, the resection of
the primary tumor may be a tool to ecliminate a source of
immunosuppressive cytokines and other bio-humoral mediators
that otherwise may hinder an effective anti-tumor immune response
[10]. It is well known that RCC develops an immunosuppressive
tumor microenvironment. In the era of cytokine, rare cases of
spontaneous regression of metastases after removal of the primary
tumor have been described (most frequently in the elderly with
pulmonary metastases) [11]. Several cytokines, such as platelet-
derived growth factor (PDGF), fibroblast growth factor (FGF)
and transforming growth factor-beta (TGF-B1) contribute to
generate an immune suppressive tumor microenvironment in
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RCC. [12]. Of note, VEGF inhibits the innate immune system by
hampering the differentiation of monocytes into mature dendritic
cells and upregulating PD-L1 expression on dendritic cells: this
is the rationale for combining ICIs and antiangiogenic drugs for
the treatment of clear cell carcinoma [13]. Distinct immune cell
subsets which are known to promote tumor immune evasion, such
as myeloid-derived suppressor cells (MDSCs), are significantly
higher in pts with RCC, which positively correlates with the
metastatic tumor burden [14]. Their presence, together with the
expression of specific molecules such as CTLA-4, PD-L1, B7-
H3, B7-H4 and PD-1 on the surface of tumor cells and T cells,
leads to a downregulated anti-tumor immune response [15,16].
The disruption of these immunosuppressive signals originating
from the primary tumor may constitute a biological rationale for
proposing CN.

Since CN has shown to enhance immune response against

metastatic lesions, we could think that performing it before
ICIs would enhance the efficacy of immunotherapy. However,
removal of the primary tumor may reduce the tumor mutational
burden which is an emerging biomarker for response to ICIs
[17]. Moreover, in renal cancer it was demonstrated that surgical
resection decreases PD-L1 expression on the tumor [18,19]. In
addition to that, a deferred surgical removal of the neoplasm would
help to eradicate immune resistant clones. For all these reasons,
performing CN after initial systemic therapy would seem to be the
most beneficial approach.

Therefore, the rationale of ongoing clinical trials on CN
(Table 2) [17,20-23] is to evaluate if renal surgery improves
overall survival (OS) in metastatic RCC when it is performed after
starting systemic immune checkpoint-based combination therapy.
These ongoing studies should also add precious details about
tumor microenvironment.

Trial Histology Interventional arm Control arm Prir:)lz;‘;ftend
CYTOSHRINK ANY RCC IPI+NIVO+SBRT to the primary IPI+NIVO PFS
PROBE ANY RCC e(;f;pt collecting ICI-based regimen+deferred CN ICI-based regimen (0N}
NORDIC-SUN ANY RCC IPI+NIVO+deferred CN IPI+NIVO oS
Table 2: Ongoing randomized clinical trials (RCTs) on CN in mRCC.
Cn In The Tkis Era Overall, CARMENA clearly demonstrates that poor risk pts

To date, CARMENA and SURTIME phase III trials [4,5]
have contributed to redefine international guidelines for the role
of CN in pts with mRCC, exploring its advantages and trying to
define the correct sequence in the context of systemic treatment
with TKIs. In the CARMENA trial, authors have studied upfront
CN in mRCC pts in the TKI era. Pts were randomized 1:1 to
receive CN followed by sunitinib or sunitinib alone and stratified
according to Memorial Sloan-Kettering Cancer Center (MSKCC)
risk factors. A total of 450 pts were enrolled, and OS for the
sunitinib alone group was non inferior to the sunitinib+CN group.
Median OS (mOS) was 18.4 vs 13.9 months, respectively. In this
trial, several factors could have affected the final outcome: slow
accrual rate and lack of full accrual, high rate of poor-risk pts,
high-volume distant metastases, high percentage of pts receiving
deferred nephrectomy in the sunitinib-alone group and substantial
number of pts who did not receive sunitinib after CN.

It is to be pointed out that the CARMENA trial was enriched
by a clinically relevant population of poor-risk pts that typically
do not benefit from CN. In particular, 58.6% pts were IMDC
intermediate and 41.4% were IMDC poor risk. When looking at
the intermediate-risk group only, 48.1% had one risk factor and
51.9% had two risk factors.

do not obtain an advantage from CN, which confirms previous
retrospective data. Regarding CN in the intermediate-risk group,
the update on CARMENA trial presented at ASCO 2019 with focus
on intermediate IMDC-risk population reported the beneficial
effect on OS of upfront CN in pts with only one IMDC risk factor
while pts with 2 risk factors did worse with upfront CN than with
sunitinib alone (median OS was 31.2 months with only sunitinib vs
16.6 months with CN+sunitinib) [24].

However it must be recalled that 40 pts that were initially
assigned to the sunitinib-only arm underwent secondary
nephrectomy (mainly for a complete or near-complete response)
and the median mOS of these pts was 48.4 months versus 15.7
months of pts who did not have surgery: thus the long mOS of
31.2 months in the sunitinib only arm in the IMDC intermediate-
risk group with two factors must be interpreted in the light of the
high percentage of deferred CN [25]. Results from the SURTIME
confirmed the benefit of deferred CN in intermediate risk pts.

Inthis randomized phase 2 study including 99 pts (largely with
intermediate IMDC score), the authors aimed to assess the timing
of CN during TKI first-line treatment. Pts were randomized into
two treatment groups: immediate CN followed by sunitinib versus
a deferred approach in which CN was performed after three cycles
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of sunitinib and then followed by sunitinib therapy resumption.
The results showed no difference in 28-week progression-free
rates between the groups, suggesting that a deferred approach to
CN (after sunitinib and only if the disease did not progress) might
be comparable to upfront CN followed by sunitinib. Notably, the
intention-to-treat OS hazard ratio of deferred vs immediate CN
was 0.57 (95% CI, 0.34 - 0.95; p = 0.03), possibly due to a higher
compliance to sunitinib in the deferred CN arm. Due to poor
accrual, the trial closed prematurely with only a 99-patient cohort
completing the study over the 458 initially planned. Moreover, the
primary endpoint was remodulated from progression free survival
(PFS) to a 28-week progression-free rate [7]. Thus, according to
literature and current guidelines [26,27], CN should be proposed
to pts with favorable risk scores, while preferring upfront systemic
treatment in poor-risk mRCC.

In a recent Open To Debate discussion published on
European Urology Open Science, expert opinions were still
discordant about the ideal candidate for CN [28,29]. While Meza
and colleagues believe that CN should only be considered as a
symptomatic treatment in selected cases (gross hematuria, local
pain), Méjean and Bex claim that upfront CN can also be proposed
to oligometastatic pts whose disease may be surgically radicalised
and to pts with a single IMDC risk factor, whereas the presence
of a second risk factor should lead to choose an upront systemic
treatment with the option of performing a deferred CN if a response
at metastatic sites is achieved [28,30].

CN In The Icis Era

While results from CARMENA and SURTIME [7] phase
IIT trials suggest the use of nephrectomy in metastatic setting for
a selected population, in the new era of immunotherapy neither
clear nor validated data support the use of nephrectomy in first-
line setting.

Mazzaschi et al recently performed a comprehensive review
of the literature [31]. They focused on two important issues
concerning CN: its role, and which subsets of pts could represent
the ideal candidates. Their analysis of data from the most recent
pivotal trials leading to the approval of ICI-based regimens has
showed that 85% of the partecipants underwent CN. On Expanded
Access Programs (EAPs), better depicting the attitude in clinical
practice, CN was performed in 89% of cases. A large retrospective
analysis was conducted on 391 pts including 221 (56.5%) who
received CN+ICIs and 170 (43.5%) who received ICIs only. Of
the 221 pts who received CN+ICIs, 97 underwent upfront CN,
while 24 received immunotherapy before CN. In this study, pts
who underwent CN+ICIs had superior OS [32].

As already mentioned, in the new studies testing ICIs-based
regimens in mRCC, the proportion of pts who did not have prior
nephrectomy is quite low.

CHECKMATE 9ER [33] enrolled the highest proportion of
pts without nephrectomy (around 30%) while about 22% of pts
enrolled in the CHECKMATE-214 [1] and 20% of pts enrolled in
the CLEAR [4] did not undergo nephrectomy.

All these data suggest that CN may play an important role
in mRCC pts suitable for ICIs-based regimens, considering the
positive results obtained with these therapies in nephrectomized
pts. However new treatments are apparently effective in pts with
the primary tumor in site as well.

A post-hoc analysis of CHECKMATE-214 conducted in
a subgroup of 108 pts with mRCC without prior nephrectomy
and with an evaluable primary tumor showed OS, PFS and ORR
benefit for pts treated with first-line nivolumab/ipilimumab vs
sunitinib alone and a >30% of primary tumor shrinkage in 35% of
pts in nivolumab/ipilimumab group vs 20% in sunitinib one [34].

A post-hoc exploratory analysis of the CHECKMATE 9ER
showed that nivolumab plus cabozantinib improved PFS, ORR,
complete response and response durability outcomes vs sunitinib
regardless of nephrectomy status. Longer follow up is needed to
characterize OS outcomes between the two arms in pts without prior
nephrectomy. In pts without prior nephrectomy, median reduction
in target kidney lesions was 30% in the nivolumab+cabozantinib
group vs 16% in the sunitinib group [35].

At the 2022 GU ASCO Annual meeting Dr. Panian et al.
presented the pathologic outcomes at CN of 52 mRCC pts that
had received an ICIs-based regimen. 4% of pts were IMDC
favorable-risk, 55% intermediate-risk, 26% poor risk with 15%
unknown. Before CN, 49% of pts had received a combination of
nivolumab and ipilimumab, 30% a single agent immunotherapy,
and 21% an ICI/TKI combination. After the systemic treatment,
44% of pts downstaged from the baseline clinical T stage to the
CN pathological T stage. Interestingly, 13% of pts had no residual
disease in the surgical specimen while necrosis was present in 75%
of cases [36].

Several works suggest that in mRCC pts treated with a
systemic therapy and their primary tumor in situ, a response in the
primary tumor correlates with an improved OS. In a retrospective
analysis studying the primary tumor response to sunitinib in
intermediate and poor-risk mRCC pts, an early minor primary
tumor response (10% decrease within 60 days of treatment
initiation) was associated with an improved OS [37]. A recent
analysis also showed that IMDC intermediate-poor risk pts treated
with ipilimumab-+nivolumab with a partial response in the primary
had a 1-yr OS rate of 89% versus 67% in those without [38].

A work by Pieretti et al has shown that tumor diameter
response in mRCC pts at intermediate or poor prognosis
correlates with OS, irrespective of the systemic treatment that was
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administered (ICI/ICI, ICI/TKI, TKI single agent) [39]. Finally,
a recent analysis by lacovelli et al has concluded that in poor
and intermediate pts with advanced renal carcinoma treated with
cabozantinib or nivolumab+ipilimumab, extension of the primary
tumor did not affect patient survival, while primary tumor response
was significantly related to the response on metastatic disease and
survival [40].

In addition to that, CN is not without risk: it is associated
with higher morbidity (intraoperative complications rate 6-30%,
major complications rate 3-29%, perioperative mortality 1-13%)
relative to radical nephrectomy in pts with non metastatic RCC.

Immune-related toxicities and the potential need for
corticosteroids may further complicate the surgical procedure.
In fact, it was found that nephrectomy following ICIs may be a
technically tricky procedure [30].

A retrospective study evaluating the feasibility of delayed
nephrectomy in 11 pts with mRCC and complete response on
metastatic sites following ICI therapy showed that surgeons

experienced technical difficulties due to inflammatory infiltration
in 81.8% of cases. The median duration of surgery was 243
min and the 30-day postoperative complication rate was 54.6%,
including 1 surgery-related death. Pathological complete response
was reported in 18.2% of cases [41].

In another similar work conducted on 21 pts, median duration
of surgery was 147 min and 30-day overall complication was 14%,
while pCR was observed in 14% of cases [42].

Of note, pts with non-clear cell histology have been mostly
excluded from recent phase 111 trials with frontline immunotherapy-
containing regimens. However, promising responses to
immunotherapy in advanced papillary RCC have been observed
with pembrolizumab single agent, ipilimumab+nivolumab,
cabozantinib+nivolumab, atezolizumab-+bevacizumab and
atezolizumab+erlotinib. Several trials are ongoing which aim to
further assess the efficacy of ICIs in non clear cell histologies.

A proposed flowchart for the treatment of mRCC in the ICIs
era and incorporating CN is depicted in Figure 7 [28].

Figure 7: A proposed flowchart (incorporating CN) for the treatment of clear-cell mRCC.

Cn In The Icis Era: Future Perspectives

To date, we have four significant open questions about CN role in mRCC pts: if CN may still have a role in the ICIs era, why
proposing nephrectomy, when and above all to whom. Ongoing phase II and III trials investigating the role of deferred CN in the ICI-
combination era will be hopefully able to answer these questions. The PROBE trial aims to evaluate if deferred CN performed in mRCC
pts which are responding to an ICI-based regimen may improve OS. Pts may have clear cell or non-clear cell renal carcinoma. They
are treated with an upfront ICI-based systemic therapy and disease status is evaluated at 9-12 weeks of therapy. Pts with stable disease
or partial response are randomized 1:1 to CN (followed by systemic therapy) vs systemic therapy alone. Pts who have rapid disease
progression are not considered for randomization and will receive a second line therapy [17,21].
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The NORDIC-SUN phase III trial is designed to assess the
advantage of deferred CN in intermediate and poor risk mRCC
pts treated with ipilimumab and nivolumab in the first-line setting.
All histologies of mRCC can be enrolled. After 4 courses of
ipilimumab and nivolumab or 3 months of treatment, pts with 3
or less IMDC risk factors which are deemed suitable for CN by a
multidisciplinary team will be randomized to either maintenance
with nivolumab or to CN followed by maintenance nivolumab.

In the phase II Cyto-KIK study, mRCC pts with clear cell
histology treated with first-line combination of nivolumab and
cabozantinib undergo CN after 12 weeks of treatment followed by
either 14 or 21 days of break from therapies. Primary endpoint is
complete response rate according to RECIST version 1.1. A 3+3
design will be used to define which is the safest interval between
cabozantinib discontinuation and surgery (14 vs 21 days). After
surgery, treatment with cabozantinib and nivolumab will be
resumed until disease progression. Secondary endpoints are the
extent of tumor size reduction, response rate, PFS, OS and surgical
outcomes. Importantly, tumor microenvironment will be studied
on the diagnostic biopsy and surgical specimen [43].

Arandomized phase Il trial (CYTOSHRINK) is also ongoing,
evaluating the effect of SBRT on the primary tumor in advanced
renal cancer pts (poor and intermediate IMDC risk) treated with
ipilimumab-+nivolumab. In this study, untreated mRCC pts (any
histology) are randomized to ipilimumab+nivolumab and SBRT
to the primary tumor between cycles 1 and 2 (30-40 Gy in 5
fractions) versus ipilimumab-+nivolumab alone. Primary endpoint
is PFS [20].

Patient’s Choice

Last but not least, it stands the question of the patient’s
choice. Old analyses highlighted how the presence of an expert
panel of surgeons facilitates the acceptance of a randomized trial
where pts should undergo surgery [44]. In addition, sharing clear
and direct information encourages pts to participate in clinical
trials [45]. The poor accrual on CARMENA and SURTIME
studies suggests the need to support pts’ decision and to promote
enrollment in trials where surgery could be an opportunity for
increasing OS and quality of life.

Conclusion

Before the advent of ICIs, based on the results of CARMENA
and SURTIME, CN was recommended for the treatment of mRCC
in selected cases. In particular, an upfront CN was generally
performed for symptoms control (e.g. in case of gross hematuria),
for an oligometastatic disease not requiring systemic therapy
if all lesions were resectable, and in pts with one IMDC risk
factor in whom metastatic disease could be just observed until
systemic therapy would be required. Deferred CN was instead

usually performed in pts with 2 IMDC risk factors only in case
of a good response to systemic therapy. CN was historically not
recommended for poor-risk pts. However, the role of CN in the
immunotherapy era is still a matter of debate. We described two
cases where CN has been performed after a good initial response
to the combination of pembrolizumab and axitinib in poor risk
pts with mRCC. Tumor microenvironment was similar in the two
surgical specimens and PD-L1 CPS score was <1 in both of them.
Of note, a complete pathological response on the renal tumor
was achieved in case 1, even if only a few cycles of therapy were
administered and albeit the papillary histology, whose response
to ICIs-based regimen has been less extensively investigated. In
case | systemic therapy was stopped after CN and the patient is
still maintaining a partial response after one year off treatment.
Therefore, althought CN is not classically recommended for
poor risk pts, it is conceivable that factors which may predict the
benefit derived from renal surgery exist. Interestingly, based on
retrospective data, primary tumor response could be of help in
predicting response to systemic therapy in the metastatic sites and
OS. In case 2 therapy was resumed with only pembrolizumab (in
order to spare axitinib toxicity) after CN but disease progression
was seen in lungs and brain about 7 months after surgery and a
second line treatment was started.

Overall, the role of CN has to be further explored in the
ICIs era and the results of at least 3 ongoing RCTs will probably
help to clarify the issue. Finally, given the availability of many
therapeutic approaches for the management of advanced RCC
(different medical treatment options, SBRT on the primary and/
or on metastatic sites, upfront CN, delayed CN), multidisciplinary
case-by-case discussion is essential.

Conflict of Interests

Authors have no conflict of interest to declare Informed
consent statement: informed verbal consent was obtained from
the patient for publication of this report and any accompanying
images.

References

1. Albiges L (2020) Nivolumab plus ipilimumab versus sunitinib for first-
line treatment of advanced renal cell carcinoma: extended 4-year
follow-up of the phase Il CheckMate 214 trial. ESMO open 5: e001079.

2. Rini BI, Plimack ER, Stus V, Gafanov R, Hawkins R, et al. (2019)
Pembrolizumab plus Axitinib versus Sunitinib for Advanced Renal-Cell
Carcinoma. N Engl J Med 380: 1116-1127.

3. Choueiri TK, Powles T, Burotto M, Escudier B, Bourlon MT, et al.
(2021) Nivolumab plus Cabozantinib versus Sunitinib for Advanced
Renal-Cell Carcinoma. N Engl J Med 384: 829-841.

4. Motzer R, Alekseev B, Rha SY, Porta C, Eto M, et al. (2021) Lenvatinib
plus Pembrolizumab or Everolimus for Advanced Renal Cell
Carcinoma. N Engl J Med 384: 1289-1300.

Volume 6; Issue 01


https://ikcc.org/wp-content/uploads/2018/08/IKCC_Studien-Ergebnisse_4year_Checkmate_214.pdf
https://ikcc.org/wp-content/uploads/2018/08/IKCC_Studien-Ergebnisse_4year_Checkmate_214.pdf
https://ikcc.org/wp-content/uploads/2018/08/IKCC_Studien-Ergebnisse_4year_Checkmate_214.pdf
https://www.nejm.org/doi/full/10.1056/NEJMoa1816714
https://www.nejm.org/doi/full/10.1056/NEJMoa1816714
https://www.nejm.org/doi/full/10.1056/NEJMoa1816714
https://pubmed.ncbi.nlm.nih.gov/33657295/
https://pubmed.ncbi.nlm.nih.gov/33657295/
https://pubmed.ncbi.nlm.nih.gov/33657295/
https://pubmed.ncbi.nlm.nih.gov/33616314/
https://pubmed.ncbi.nlm.nih.gov/33616314/
https://pubmed.ncbi.nlm.nih.gov/33616314/

Citation: Pravisano F, Fanelli M, Macerelli M, Urban S, Pizzolitto S, et al. (2023) Deferred Nephrectomy after a Surprising Response
to Immunotherapy in Poor Risk Patients: A Case Report. Ann Med Clin Oncol 5: 146. DOI: https://doi.org/10.29011/2833-3497.000146

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Choueiri TK, Albiges L, Powles T, Scheffold C, Wang F, et al. (2020)
A phase Il study (COSMIC-313) of cabozantinib (C) in combination
with nivolumab (N) and ipilimumab (l) in patients (pts) with previously
untreated advanced renal cell carcinoma (aRCC) of intermediate or
poor risk. J Clin Oncol 38: TPS767-TPS767.

Roussel E, Beuselinck B, Albersen M (2021) Three Years After
CARMENA: What Have We Learned? European urology 80: 425-427.

Abu-Ghanem Y, V van Thienen J, Blank C, Aarts MJB, Jewett M, et
al. (2022) Cytoreductive nephrectomy and exposure to sunitinib - a
post hoc analysis of the Immediate Surgery or Surgery After Sunitinib
Malate in Treating Patients With Metastatic Kidney Cancer (SURTIME)
trial. BJU Int 130: 68-75.

Bigot P, Lebdai S, Ravaud A, Azzouzi AR, Ferriere JM, et al. (2013)
The role of surgery for metastatic renal cell carcinoma in the era of
targeted therapies. World J. Urol 31: 1383-1388.

Kim HL, Mayerson E, Lara PN, Messing E, Tangen C, et al. (2019)
Considerations for the Next Clinical Trial Evaluating the Role of
Cytoreductive Nephrectomy for Metastatic Renal Cell Carcinoma. Eur
Urol Focus 5: 927-929.

Flanigan RC, Mickisch G, Sylvester R, Tangen C, Poppel HV, et al.
(2004) Cytoreductive nephrectomy in patients with metastatic renal
cancer: a combined analysis. J Urol 171: 1071-1076.

Marcus SG, Choyke PL, Reiter R, Jaffe GS, Alexander RB, et al. (1993)
Regression of metastatic renal cell carcinoma after cytoreductive
nephrectomy. J Urol 150: 463-466.

Griffioen AW, Vyth-Dreese FA (2009) Angiostasis as a way to improve
immunotherapy. Thromb Haemost 101: 1025-1031.

Rassy E, Flippot R, Albiges L (2020) Tyrosine kinase inhibitors and
immunotherapy combinations in renal cell carcinoma. Ther Adv Med
Oncol 12: 1758835920907504.

Zea AH, Rodriguez PC, Atkins MB, Hernandez C, Signorett S, et
al. (2005) Arginase-producing myeloid suppressor cells in renal cell
carcinoma patients: a mechanism of tumor evasion. Cancer Res 65:
3044-3048.

Thompson R, Gillett MD, Cheville JC, Lohse CM, Dong H, et al. (2004)
Costimulatory B7-H1 in renal cell carcinoma patients: Indicator of
tumor aggressiveness and potential therapeutic target. Proc Natl Acad
Sci U SA101: 17174-17179.

Frigola X, Inman BA, Lohse CM, Krco CJ, Cheville JC, et al. (2011)
Identification of a soluble form of B7-H1 that retains immunosuppressive
activity and is associated with aggressive renal cell carcinoma. Clin
cancer Res an Off J Am Assoc Cancer Res 17: 1915-1923.

Bell H, Cotta BH, Salami SS, Kim H, Vaishampayan U (2022)
‘PROBFE’ing the Role of Cytoreductive Nephrectomy in Advanced
Renal Cancer. Kidney cancer J 6: 3-9.

MacFarlane AW, Jillab M, Plimack ER, Hudes GR, Uzzo RG, et al.
(2014) PD-1 expression on peripheral blood cells increases with stage
in renal cell carcinoma patients and is rapidly reduced after surgical
tumor resection. Cancer Immunol Res 2: 320-331.

Vaishampayan UN (2016) The Role of Nephrectomy for Kidney
Cancer in the Era of Targeted and Immune Therapies. Am Soc Clin
Oncol Educ book 35: e16-20.

Lalani AK, Swaminath A, Pond GR, Morgan SC, Azad A, et al.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

(2022) Phase Il trial of cytoreductive stereotactic hypofractionated
radiotherapy with combination ipilimumab/nivolumab for metastatic
kidney cancer (CYTOSHRINK). J Clin Oncol 40: TPS398-TPS398.

Comparing the Outcome of Immunotherapy-Based Drug Combination
Therapy With or Without Surgery to Remove the Kidney in Metastatic
Kidney Cancer, the PROBE Trial (PROBE). ClinicalTrials.gov Identifier:
NCT04510597.

Niels Fristrup MP (2019) Deferred Cytoreductive Nephrectomy in
Synchronous Metastatic Renal Cell Carcinoma: The NORDIC-SUN-
Trial (NORDIC-SUN). ClinicalTrials.gov Identifier: NCT03977571.

Kuusk T, Abu-Ghanem Y, Mumtaz F, Powles T, Bex A (2021)
Perioperative therapy in renal cancer in the era of immune checkpoint
inhibitor therapy. Curr Opin Urol 31: 262-269.

Mejean A, Thezenas S, Chevreau C, Bensalah K, Geoffrois L, et al.
(2019) Cytoreductive nephrectomy (CN) in metastatic renal cancer
(mRCC): Update on Carmena trial with focus on intermediate IMDC-
risk population. J Clin Oncol 37: 4508.

Kuusk T, Szabados B, Liu WK, Powles T, Bex A (2019) Cytoreductive
nephrectomy in the current treatment algorithm. Ther Adv Med Oncol
11: 1758835919879026.

Motzer RJ, Jonasch E, Michaelson MD, Nandagopal L, Gore JL, et al.
(2019) NCCN Guidelines Insights: Kidney Cancer, Version 2.2020. J
Natl Compr Canc Netw 17: 1278-1285.

Bex A, Albiges L, Ljungberg B, Bensalah K, Dabestani S, et al.
(2018) Updated European Association of Urology Guidelines for
Cytoreductive Nephrectomy in Patients with Synchronous Metastatic
Clear-cell Renal Cell Carcinoma. Eur Urol 74: 805-809.

Van Praet C, Slots C, Vasdev N, Rottey S, Fonteyne V, et al. (2021)
Current role of cytoreductive nephrectomy in metastatic renal cell
carcinoma. Turk J Urol 47: S79-S84.

Ljungberg B, Albiges L, Abu-Ghanem Y, Bensalah K, Dabestani S, et
al. (2022) European Association of Urology Guidelines on Renal Cell
Carcinoma: The 2022 Update. Eur Urol 82: 399-410.

Capitanio U, Necchi A, Montorsi F, Larcher A (2022) Cytoreductive
Nephrectomy in 2021: Obsolete but Necessary. Eur Urol Open Sci
36: 41-43.

Mazzaschi G, Quaini F, Bersanelli M, Buti S (2021) Cytoreductive
nephrectomy in the era of targeted- And immunotherapy for metastatic
renal cell carcinoma: An elusive issue? A systematic review of the
literature. Crit Rev Oncol Hematol 160: 103293.

Singla N, Hutchinson RC, Ghandour RA, Freifeld Y, Fang D, et
al. (2020) Improved survival after cytoreductive nephrectomy for
metastatic renal cell carcinoma in the contemporary immunotherapy
era: An analysis of the National Cancer Database. Urol Oncol 38: 604.
€9-604.e17.

Cella D, Motzer RJ, Suarez C, Blum SI, Ejzykowicz F, et al. (2022)
Patient-reported outcomes with first-line nivolumab plus cabozantinib
versus sunitinib in patients with advanced renal cell carcinoma treated
in CheckMate 9ER: an open-label, randomised, phase 3 trial. Lancet
Oncol 23: 292-303.

Albiges L, Tannir NM, Burotto M, McDermott D, Plimack ER, et al.
(2022) First-line Nivolumab plus Ipilimumab Versus Sunitinib in
Patients Without Nephrectomy and With an Evaluable Primary Renal
Tumor in the CheckMate 214 Trial. Eur Urol 81: 266-271.

Volume 6; Issue 01


https://ascopubs.org/doi/abs/10.1200/JCO.2020.38.6_suppl.TPS767
https://ascopubs.org/doi/abs/10.1200/JCO.2020.38.6_suppl.TPS767
https://ascopubs.org/doi/abs/10.1200/JCO.2020.38.6_suppl.TPS767
https://ascopubs.org/doi/abs/10.1200/JCO.2020.38.6_suppl.TPS767
https://ascopubs.org/doi/abs/10.1200/JCO.2020.38.6_suppl.TPS767
https://pubmed.ncbi.nlm.nih.gov/34325948/
https://pubmed.ncbi.nlm.nih.gov/34325948/
https://pubmed.ncbi.nlm.nih.gov/34706141/
https://pubmed.ncbi.nlm.nih.gov/34706141/
https://pubmed.ncbi.nlm.nih.gov/34706141/
https://pubmed.ncbi.nlm.nih.gov/34706141/
https://pubmed.ncbi.nlm.nih.gov/34706141/
https://europepmc.org/article/MED/23542915
https://europepmc.org/article/MED/23542915
https://europepmc.org/article/MED/23542915
https://pubmed.ncbi.nlm.nih.gov/31103605/
https://pubmed.ncbi.nlm.nih.gov/31103605/
https://pubmed.ncbi.nlm.nih.gov/31103605/
https://pubmed.ncbi.nlm.nih.gov/31103605/
https://pubmed.ncbi.nlm.nih.gov/14767273/
https://pubmed.ncbi.nlm.nih.gov/14767273/
https://pubmed.ncbi.nlm.nih.gov/14767273/
https://pubmed.ncbi.nlm.nih.gov/8326579/
https://pubmed.ncbi.nlm.nih.gov/8326579/
https://pubmed.ncbi.nlm.nih.gov/8326579/
https://pubmed.ncbi.nlm.nih.gov/19492143/
https://pubmed.ncbi.nlm.nih.gov/19492143/
https://pubmed.ncbi.nlm.nih.gov/32215057/
https://pubmed.ncbi.nlm.nih.gov/32215057/
https://pubmed.ncbi.nlm.nih.gov/32215057/
https://aacrjournals.org/cancerres/article/65/8/3044/518979/Arginase-Producing-Myeloid-Suppressor-Cells-in
https://aacrjournals.org/cancerres/article/65/8/3044/518979/Arginase-Producing-Myeloid-Suppressor-Cells-in
https://aacrjournals.org/cancerres/article/65/8/3044/518979/Arginase-Producing-Myeloid-Suppressor-Cells-in
https://aacrjournals.org/cancerres/article/65/8/3044/518979/Arginase-Producing-Myeloid-Suppressor-Cells-in
https://pubmed.ncbi.nlm.nih.gov/15569934/
https://pubmed.ncbi.nlm.nih.gov/15569934/
https://pubmed.ncbi.nlm.nih.gov/15569934/
https://pubmed.ncbi.nlm.nih.gov/15569934/
https://pubmed.ncbi.nlm.nih.gov/21355078/
https://pubmed.ncbi.nlm.nih.gov/21355078/
https://pubmed.ncbi.nlm.nih.gov/21355078/
https://pubmed.ncbi.nlm.nih.gov/21355078/
https://pubmed.ncbi.nlm.nih.gov/35310961/
https://pubmed.ncbi.nlm.nih.gov/35310961/
https://pubmed.ncbi.nlm.nih.gov/35310961/
https://pubmed.ncbi.nlm.nih.gov/24764579/
https://pubmed.ncbi.nlm.nih.gov/24764579/
https://pubmed.ncbi.nlm.nih.gov/24764579/
https://pubmed.ncbi.nlm.nih.gov/24764579/
https://pubmed.ncbi.nlm.nih.gov/27249719/
https://pubmed.ncbi.nlm.nih.gov/27249719/
https://pubmed.ncbi.nlm.nih.gov/27249719/
https://ascopubs.org/doi/abs/10.1200/JCO.2022.40.6_suppl.TPS398
https://ascopubs.org/doi/abs/10.1200/JCO.2022.40.6_suppl.TPS398
https://ascopubs.org/doi/abs/10.1200/JCO.2022.40.6_suppl.TPS398
https://ascopubs.org/doi/abs/10.1200/JCO.2022.40.6_suppl.TPS398
https://www.clinicaltrials.gov/ct2/show/NCT04510597
https://www.clinicaltrials.gov/ct2/show/NCT04510597
https://www.clinicaltrials.gov/ct2/show/NCT04510597
https://www.clinicaltrials.gov/ct2/show/NCT04510597
https://clinicaltrials.gov/ct2/show/NCT03977571
https://clinicaltrials.gov/ct2/show/NCT03977571
https://clinicaltrials.gov/ct2/show/NCT03977571
https://pubmed.ncbi.nlm.nih.gov/33742979/
https://pubmed.ncbi.nlm.nih.gov/33742979/
https://pubmed.ncbi.nlm.nih.gov/33742979/
https://ascopubs.org/doi/abs/10.1200/JCO.2019.37.15_suppl.4508
https://ascopubs.org/doi/abs/10.1200/JCO.2019.37.15_suppl.4508
https://ascopubs.org/doi/abs/10.1200/JCO.2019.37.15_suppl.4508
https://ascopubs.org/doi/abs/10.1200/JCO.2019.37.15_suppl.4508
https://pubmed.ncbi.nlm.nih.gov/31632471/
https://pubmed.ncbi.nlm.nih.gov/31632471/
https://pubmed.ncbi.nlm.nih.gov/31632471/
https://pubmed.ncbi.nlm.nih.gov/31693980/
https://pubmed.ncbi.nlm.nih.gov/31693980/
https://pubmed.ncbi.nlm.nih.gov/31693980/
https://pubmed.ncbi.nlm.nih.gov/30177291/
https://pubmed.ncbi.nlm.nih.gov/30177291/
https://pubmed.ncbi.nlm.nih.gov/30177291/
https://pubmed.ncbi.nlm.nih.gov/30177291/
https://pubmed.ncbi.nlm.nih.gov/35929921/
https://pubmed.ncbi.nlm.nih.gov/35929921/
https://pubmed.ncbi.nlm.nih.gov/35929921/
https://pubmed.ncbi.nlm.nih.gov/30803729/
https://pubmed.ncbi.nlm.nih.gov/30803729/
https://pubmed.ncbi.nlm.nih.gov/30803729/
https://pubmed.ncbi.nlm.nih.gov/34988491/
https://pubmed.ncbi.nlm.nih.gov/34988491/
https://pubmed.ncbi.nlm.nih.gov/34988491/
https://pubmed.ncbi.nlm.nih.gov/33667661/
https://pubmed.ncbi.nlm.nih.gov/33667661/
https://pubmed.ncbi.nlm.nih.gov/33667661/
https://pubmed.ncbi.nlm.nih.gov/33667661/
https://pubmed.ncbi.nlm.nih.gov/32253116/
https://pubmed.ncbi.nlm.nih.gov/32253116/
https://pubmed.ncbi.nlm.nih.gov/32253116/
https://pubmed.ncbi.nlm.nih.gov/32253116/
https://pubmed.ncbi.nlm.nih.gov/32253116/
https://pubmed.ncbi.nlm.nih.gov/35032437/
https://pubmed.ncbi.nlm.nih.gov/35032437/
https://pubmed.ncbi.nlm.nih.gov/35032437/
https://pubmed.ncbi.nlm.nih.gov/35032437/
https://pubmed.ncbi.nlm.nih.gov/35032437/
https://pubmed.ncbi.nlm.nih.gov/34750035/
https://pubmed.ncbi.nlm.nih.gov/34750035/
https://pubmed.ncbi.nlm.nih.gov/34750035/
https://pubmed.ncbi.nlm.nih.gov/34750035/

Citation: Pravisano F, Fanelli M, Macerelli M, Urban S, Pizzolitto S, et al. (2023) Deferred Nephrectomy after a Surprising Response
to Immunotherapy in Poor Risk Patients: A Case Report. Ann Med Clin Oncol 5: 146. DOI: https://doi.org/10.29011/2833-3497.000146

35.

36.

37.

38.

39.

Porta CG, Burotto M, Suarez Rodriguez C, Bourlon MT (2021) 663P
First-line nivolumab + cabozantinib vs sunitinib in patients (pts) with
advanced renal cell carcinoma (aRCC) in subgroups based on prior
nephrectomy in the CheckMate 9ER trial. Ann Oncol 32: S688-S689.

Panian J, Saidian A, Hakimi K, Ajmera A, Barata PC, et al. (2022)
Pathologic outcomes at cytoreductive nephrectomy (CN) following
immunotherapy (lO) for patients with advanced renal cell carcinoma
(RCC). J Clin Oncol 40: 334.

Mauge L, Mejean A, Fournier L, Pereira H, Etienne-Grimaldi MC, et
al. (2018) Sunitinib Prior to Planned Nephrectomy in Metastatic Renal
Cell Carcinoma: Angiogenesis Biomarkers Predict Clinical Outcome in
the Prospective Phase || PREINSUT Trial. Clin cancer Res 24: 5534-
5542.

Meerveld-Eggink A, Graafland N, Wilgenhof S, Van Thienen JV,
Lalezari F, et al. (2022) Primary Renal Tumour Response in Patients
Treated with Nivolumab and Ipilimumab for Metastatic Renal Cell
Carcinoma: Real-world Data Assessment. Eur Urol open Sci 35: 54-
58.

Pieretti AC, Shapiro DD, Westerman ME, Hwang H, Wang X, et al.
(2021) Tumor diameter response in patients with metastatic clear cell
renal cell carcinoma is associated with overall survival. Urol Oncol 39:
837.€9-837.e17.

40.

41.

42.

43.

44.

45.

lacovelli R, Ciccarese C, Maruzzo M, Atzori F, Galli L, et al. (2022)
Primary Tumor Shrinkage and the Effect on Metastatic Disease and
Outcomes in Patients With Advanced Kidney Cancer With Intermediate
or Poor Prognosis Treated With Nivolumab Plus Ipilimumab or
Cabozantinib. Clin Genitourin Cancer 20: 498.e1-498.e9.

Pignot G, Thiery-Vuillemin A, Walz J, Lang H, Bigot P, et al. (2020)
Nephrectomy After Complete Response to Immune Checkpoint
Inhibitors for Metastatic Renal Cell Carcinoma: A New Surgical
Challenge? Eur Urol 77: 761-763.

Graafland NM, Szabados B, Tanabalan C, Kuusk T, Mumtaz F, et
al. (2022) Surgical Safety of Deferred Cytoreductive Nephrectomy
Following Pretreatment with Immune Checkpoint Inhibitor-based Dual
Combination Therapy. Eur Urol Oncol 5: 373-374.

Mark N Stein (2020) CYTO Reductive Surgery in Kidney Cancer
Plus Immunotherapy and Targeted Kinase Inhibition (Cyto-KIK). 459
ClinicalTrials.gov Identifier: NCT04322955.

Ghogawala Z, Schwartz JS, Benzel EC, Magge SN, Coumans JV, et
al. (2016) Increased Patient Enroliment to a Randomized Surgical Trial
Through Equipoise Polling of an Expert Surgeon Panel. Ann Surg 264:
81-86.

Salkeld G, Solomon MJ (2003) An economic perspective on evidence-
based patient choice in surgery. ANZ J Surg 73: 427-430.

10

Volume 6; Issue 01


https://www.researchgate.net/publication/354748421_663P_First-line_nivolumab_cabozantinib_vs_sunitinib_in_patients_pts_with_advanced_renal_cell_carcinoma_aRCC_in_subgroups_based_on_prior_nephrectomy_in_the_CheckMate_9ER_trial
https://www.researchgate.net/publication/354748421_663P_First-line_nivolumab_cabozantinib_vs_sunitinib_in_patients_pts_with_advanced_renal_cell_carcinoma_aRCC_in_subgroups_based_on_prior_nephrectomy_in_the_CheckMate_9ER_trial
https://www.researchgate.net/publication/354748421_663P_First-line_nivolumab_cabozantinib_vs_sunitinib_in_patients_pts_with_advanced_renal_cell_carcinoma_aRCC_in_subgroups_based_on_prior_nephrectomy_in_the_CheckMate_9ER_trial
https://www.researchgate.net/publication/354748421_663P_First-line_nivolumab_cabozantinib_vs_sunitinib_in_patients_pts_with_advanced_renal_cell_carcinoma_aRCC_in_subgroups_based_on_prior_nephrectomy_in_the_CheckMate_9ER_trial
https://ascopubs.org/doi/10.1200/JCO.2022.40.6_suppl.334
https://ascopubs.org/doi/10.1200/JCO.2022.40.6_suppl.334
https://ascopubs.org/doi/10.1200/JCO.2022.40.6_suppl.334
https://ascopubs.org/doi/10.1200/JCO.2022.40.6_suppl.334
https://pubmed.ncbi.nlm.nih.gov/30061359/
https://pubmed.ncbi.nlm.nih.gov/30061359/
https://pubmed.ncbi.nlm.nih.gov/30061359/
https://pubmed.ncbi.nlm.nih.gov/30061359/
https://pubmed.ncbi.nlm.nih.gov/30061359/
https://pubmed.ncbi.nlm.nih.gov/35024632/
https://pubmed.ncbi.nlm.nih.gov/35024632/
https://pubmed.ncbi.nlm.nih.gov/35024632/
https://pubmed.ncbi.nlm.nih.gov/35024632/
https://pubmed.ncbi.nlm.nih.gov/35024632/
https://pubmed.ncbi.nlm.nih.gov/34551888/
https://pubmed.ncbi.nlm.nih.gov/34551888/
https://pubmed.ncbi.nlm.nih.gov/34551888/
https://pubmed.ncbi.nlm.nih.gov/34551888/
https://pubmed.ncbi.nlm.nih.gov/35768316/
https://pubmed.ncbi.nlm.nih.gov/35768316/
https://pubmed.ncbi.nlm.nih.gov/35768316/
https://pubmed.ncbi.nlm.nih.gov/35768316/
https://pubmed.ncbi.nlm.nih.gov/35768316/
https://pubmed.ncbi.nlm.nih.gov/31911011/
https://pubmed.ncbi.nlm.nih.gov/31911011/
https://pubmed.ncbi.nlm.nih.gov/31911011/
https://pubmed.ncbi.nlm.nih.gov/31911011/
https://pubmed.ncbi.nlm.nih.gov/34933813/
https://pubmed.ncbi.nlm.nih.gov/34933813/
https://pubmed.ncbi.nlm.nih.gov/34933813/
https://pubmed.ncbi.nlm.nih.gov/34933813/
https://clinicaltrials.gov/ct2/show/NCT04322955
https://clinicaltrials.gov/ct2/show/NCT04322955
https://clinicaltrials.gov/ct2/show/NCT04322955
https://pubmed.ncbi.nlm.nih.gov/26501698/
https://pubmed.ncbi.nlm.nih.gov/26501698/
https://pubmed.ncbi.nlm.nih.gov/26501698/
https://pubmed.ncbi.nlm.nih.gov/26501698/
https://europepmc.org/article/MED/12801343
https://europepmc.org/article/MED/12801343

	_mj1tke3xo8b2

