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A case report and literature review
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Abstract
Rationale: We aimed to present a case of sunitinib rechallenge with dosage escalation after disease progression, hopefully,
providing an optional approach to the personalized medication management of progressive metastatic renal cell carcinoma (mRCC).

Patient concerns: The patient was admitted to hospital due to right kidney mass, with merged enlargement of retroperitoneal
lymph nodes. Subsequent surgery and sunitinib treatment was administered.

Diagnoses: Postoperative pathologic diagnosis was type II papillary renal cell carcinoma (pRCC) (Fuhrman grade 3) with
metastases of retroperitoneal lymph nodes (T1aN1M0).

Interventions: The patient underwent cytoreductive nephrectomy followed by treatment of sunitinib standard therapy (4/2 schedule)
and alternative schedules according to different disease status. The patient received alternative 2/1 schedule while experiencing grade 3/4
adverseevents.Re-challengewith sunitinib upondiseaseprogression andmetastasectomyweregiven.After seconddiseaseprogression,
sunitinib rechallenge with dose escalation was administered. Around 2/1 schedule showed desirable efficacy and better tolerance.

Outcomes: After 4 months of sunitinib individualized treatment, a complete response with retroperitoneal metastases was
achieved. Rechallenge with sunitinib after disease progression and also rechallenge with dose escalation after second disease
progression were effective.

Lessons:Cessation of sunitinib in patients with complete response is not suggested. Also, strategy of subsequently administered
sunitinib after metastasectomy is seemed to be effective. What is more, sunitinib rechallenge with escalation to 62.5mg probably
possess value in progressive mRCC and has a well tolerance when sunitinib is rechallenged. Based on this case, we probe a feasible
alternative strategy in personalized therapy of sunitinib, hoping for providing referable insights into the detailed strategies of individual
treatment for patients with mRCC.

Abbreviations: AE = adverse event, CN = cytoreductive nephrectomy, mRCC = metastatic renal cell carcinoma, mTOR =
mammalian target of rapamycin, pRCC = papillary renal cell carcinoma, TKI = inhibiting tyrosine kinases receptors, VEGF = vascular
endothelial factor.
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1. Introduction

Significant breakthroughs about the treatment of metastatic renal
cell carcinoma (mRCC) have been achieved by blocking
pathways of vascular endothelial factor (VEGF) and mammalian
target of rapamycin (mTOR). Involving in the process of
inhibiting tyrosine kinases receptors (TKI), sunitinib is suggested
taking orally at a dose of 50mg/day (4 weeks on and 2 weeks off,
4/2 schedule), in spite of other studies developed as continuous
administration and 2/1 schedule (2 weeks on and 1 week off).[1]

Nevertheless, resistance almost inevitably arises in sunitinib-
treated patients. Despite of unclearness of resistance and
undefined efficacy of sequential or combined therapies, sequential
treatment using other small molecular drugs is considered as an
accepted approach.[2] Given the fact that, whereas, reuse of the
same therapy has been proved to be responsive in acquired drug
resistance, and several alternatives have been applied to patients
who have progressed or who are at relapse.[3,4]

We present a case of sunitinib rechallenge with dosage
escalation after disease progression, hopefully, providing an
optional approach to the personalized medication management
of progressive mRCC.
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Figure 1. Constructed CT scans before starting sunitinib and after 2months of 4/2 schedule and 4months of 2/1 schedule. (A) After the first surgery before starting
sunitinib. (B) Achievement of complete response (CR) after 2 months of 4/2 schedule and 4 months of 2/1 schedule. CR=complete response.
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2. Case report

A 38-year-old female was admitted to hospital due to right
kidney mass (18�15mm), with merged enlargement of retro-
peritoneal lymph nodes (located at the front of inferior vena cava
at the level of lower polar of right kidney, 36� 28mm) indicated
by computed tomography (CT). Based on a good status of the
patient (Karnofsky performance status 90, lactate dehydroge-
nase 118 IU/L, hemoglobin 129g/L, corrected calcium 2.27
mmol/L), cytoreductive nephrectomy (CN), and incomplete
lymphadenectomy were performed. Postoperative pathology
was type II papillary renal cell carcinoma (pRCC) (Fuhrman
grade 3) with metastases of retroperitoneal lymph nodes
(T1aN1M0).
After 1 month (Fig. 1A), sunitinib was administered in

standard 4/2 schedule. Within 2 cycles, grade 3/4 adverse
events (AEs) according to Common Terminology Criteria
for Adverse Events (CTCAE)—hypertension, hand-foot
syndrome and general edema—were observed. Therefore,
individualized regimen of 2/1 schedule was recommended. After
4 months, a complete response (CR) with retroperitoneal
Figure 2. Constructed CT scans of recurrence and after sunitinib rechallenged. (A
20�23mm (red arrow), another obvious one between aorta and left renal vein (blu
schedule showed small shrinkage of the tumor, indicating stable disease (SD) w
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metastases was achieved (Fig. 1B). About 42 months
later, the patient discontinued sunitinib without urologist’s
permission.
Active monitoring was performed and the tumor was stable

until 18 months after cessation of sunitinib, when CT scan
indicated recurrent enlargement of retroperitoneal lymph nodes
(20 � 23mm, Fig. 2A). So, sunitinib was given once again at 50
mg in 2/1 schedule for 6 weeks, and following CT presented small
shrinkage of the tumor (17 � 23mm, Fig. 2B). Then, the patient
accepted an additional metastasectomy in the light of a
multidisciplinary team (MDT), which was consisted of urolo-
gists, radiologists, pathologists, and oncologists.
Tumors were incompletely resected again duo to extreme

contiguity to left renal vein, vena cava and aorta. Postoperative
medication was continuously taken sunitinib with the same
schedule as the initial (Fig. 3A). However, the enlarged lymph
nodes increased from 18 � 19 to 22 � 28mm about 3 months
later (Fig. 3B). Therefore, elevation of sunitinib to 62.5mg was
considered, and a shrink of the metastasis (18 � 22mm) was
observed after another 3months (Fig. 3C).Hitherto, CT scanwas
performed every 3 months and tumors were stable (22� 23mm,
) Recurrent enlargement of retroperitoneal lymph nodes. The largest one was
e arrow). (B) Contrasted CT scan after 2 cycles of regaining sunitinib with 2/1
as achieved. SD=stable disease.



Figure 3. Contrasted CT scans during sunitinib rechallenge therapy after the second surgery. (A) Baseline of sunitinib rechallenge with 50mg in standard schedule.
(B) The patient had a progression disease 3 months after the second surgery, and the tumor size was 22�28mm. (C) A shrinkage was detected after 2 cycles of
sunitinib elevating to 62.5mg (18�22mm). (D) The latest CT scan showed the metastatic lymph nodes were stable about 12 months after elevation of sunitinib to
62.5mg (22�23mm).
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Fig. 3D). The management procedures were shown in Figure 4.
In addition, during the time of sunitinib rechallenge with
dose escalation, the patient was well tolerable, with AEs under
grade 3.

3. Discussion

Since sorafenib has been approved by the US FDA as a standard
treatment of mRCC in 2005, the survival outcomes of mRCC
patients have been significantly improved.[5] Despite several
targeted drugs have been successively approved to treat mRCC,
the proportion of CR is yet <15%, and drug resistance may
inevitably occur after 5.5 to 14 months of treatment. In clinical
practice, whether targeted treatment should be discontinued after
the patient achieved CR still remains controversy,[6] and there is
no enough evidence supporting a standard targeted drug to treat
patients with metastatic nonclear cell RCC. In 2009, Johannsen
et al retrospectively reviewed 12 mRCC patients who achieved
CR after TKI treatment and found that 58.3% (7/12) of them
remained stable disease after treatment cessation. On the
contrary, however, 41.7% (5/12) of the patients developed
progression disease, and among them, 3 patients developed new
lesions.[7] It was noteworthy that one from the 3 patients
occurred spinal cord compression within 3 months after
treatment cessation. Since the small sample size and short
follow-up time (median 8.5months), the results of this study were
not enough to answer the question that whether the drug should
be discontinued. Subsequently, a larger retrospective study
3

reported that withdrawal of TKI after CR seemed feasible, as
readministration of the original drug when disease progression
was also effective, and discontinuation of TKI improved patient’s
quality of life and reduced patient’s cost.[6] In general, however,
37% to 80% of patients with CR and discontinuation of TKI
occurred disease progression, and 32% to 77% of them
developed new lesions.[6–11] At the same time, patients who
immediately discontinued treatment after CR experienced a
significantly higher rate of disease progression than those who
received a short term of treatment and continuous treatment after
having achieved CR (44%, 13%, and 13%, respectively).[6]More
importantly, although themajority of patients (70%) remained to
respond to the original TKI drug after disease progression,
multivariate analysis showed that, compared with those without
disease progression, patients with disease progression after
treatment discontinuation were more likely to develop death and
the risk of death increased 31.4% (HR 3.18, 95% Cl 1.48–6.83,
P= .0005).
Since most renal cancers are clear cell RCC, further work is

needed in exploring the efficacy of targeted drugs in patients with
nonclear cell RCC. Although the overall survival (OS) of patients
with nonclear cell RCC were shorter than that of clear-cell RCC,
the median progression-free survival (PFS) and OS of patients
with non-clear cell RCC were 1.6 to 11.9 months and 10.8 to
25.6 months, respectively, indicating that targeted drugs were
still effective in selected nonclear cell RCC patients.[12,13]

Although there is not enough evidence to support the efficacy
of sunitinib monotherapy in nonclear RCC, its potential
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Figure 4. The flow diagram of the management. CN=cytoreductive nephrectomy, CR=complete response, PD=progression disease, SD=stable disease.
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therapeutic effect should not be overlooked. In the present case
report, severe drug-related adverse events (AEs) indirectly
demonstrated the therapeutic effect of sunitinib. In addition,
the long 6-year survival time in this case further demonstrated the
effectiveness of individualized treatment strategies.
Patients with mRCC would inevitably occur drug resistance

after a period of treatment. Sequential and combined treatment of
targeted drugs are the mainstay of treatment in patients with
refractory mRCC.[14] Rechallenge of the original drug after
disease progression has become a potential solution.[3] Although
the current researches on sunitinib rechallenge were designed as
retrospective cohort or included small sample sizes, all results
4

suggested that the drug resistance of sunitinib might be mediated
by a transient mechanismwhich could be reversed by re-using the
original drug and/or increasing the dose of the drug.[15,16]

Meanwhile, both the objective response rate (ORR) and median
PFS in patients who received sunitinib rechallenge were similar to
those who were sequentially treated with other targeted
drugs.[3,17,18] In addition, both clinical and laboratory studies
confirmed that increasing drug doses reversed sunitinib resis-
tance.[4,16] However, no study reported sunitinib rechallenge
with dose escalation in mRCC. The present case report suggested
that the combination of rechallenge and dose escalation seems to
be feasible in reversing transient resistance. On top of that, it
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should be noted that the relationship between AEs and efficacy
should be balanced when considering dose escalation in clinical
practice. In the present case, no additional AEs were observed.
SWITCH studies showed that sorafenib-sunitinib group is more
tolerant than sunitinib-sorafenib group.[19] This result suggested
that sunitinib as a prestimulus which enhanced patient’s tolerance.
The results of a randomized controlled trial further confirmed the
conclusion that patients’ tolerance to AEs were also enhanced as
the dose of targeted drug was increased.[20] However, some
patients may experience grade 1 or 2 AEs, while others may
experience grade 3–4 AEs. Therefore, sunitinib dose escalation
should be considered only if there was no grade 3–4 AEs. In
contrast, grade 1–2 AEs were potential hints for dose escalation
and physicians are required to make decisions with patients.
Although the resection of metastases is still controversial, it still

plays an important role in the treatment of mRCC. The patient
has survived more than 8 years, postoperative disease control is
also impressive. One study reported that patients who underwent
complete resection of metastases had longer median cancer-
specific survival than those who received incomplete resection
(4.8 and 1.3 years, respectively).[21] However, the disease
developed rapidly within 3 months after the second incomplete
resection of the tumor. Therefore, the selection of the timing and
options of the procedure after the tumor progressed again worth
further exploration. Adequate preoperative assessment in
deciding whether to perform the surgery plays an important role.
Previous studies about the rechallenge of sunitinib have

preliminarily explored the best individualized treatment for
mRCC.[3,4] In this case, sunitinib was initially treated with the
standard 4/2 schedule and led to serious AEs. The patient showed
well tolerance after adjustment to the 2/1 schedule while the
efficacy was ensured. In the presence of disease progression, the
patient received a potential and viable novel strategy for sunitinib
in mRCC. The tumor was controlled again after sunitinib was
rechallenged and at the same time with increased dosage, which
indicated that it is feasible to choose individualized treatment for
specific patients.[22]

In general, sunitinib is still one of the main treatment strategies
for mRCC. While sunitinib rechallenge with increased dosage
may stop or reverse the accelerated tumor progression induced by
treatment cessation. The combination of sunitinib and personal-
ized management strategies deserves consideration. However,
further studies are still needed to validate this conclusion and
provide more references for detailed strategies of individualized
treatment.
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