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Molecular targeted therapies of renal cell carcinoma
considering life stage of the patient: Two case reports
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Abstract. Molecular targeted therapies have markedly
improved the prognosis of metastatic renal cell carcinoma
(RCC) and patients are able to receive specific treatments
depending on their condition. The cases of two patients who
presented with large RCC with very different statuses were
examined in the current study. One of the patients was elderly
with numerous comorbidities, and the other was young and
had Case 1 was an elderly female with various comorbidi-
ties including a history of cerebral infarction and impaired
eyesight. A 7 cm solid mass in the left kidney, pulmonary
metastases and a shrunken right kidney were identified.
Conservative treatment was selected and the patient underwent
treatment with oral sorafenib for 5 years without experiencing
disease progression. Case 2 was a middle-aged male in a
good general condition who had a 19 cm left renal mass and
multiple metastases. Due to the tumor size, the patient was
initially treated with oral pazopanib to reduce the renal tumor
volume and was able to undergo left radical nephrectomy after
6 months. Molecular targeted therapies were thus used to treat
these patients taking into account each patient's life stage; case
1 was treated without surgery for six years and case 2 received
treatment as a neoadjuvant.

Introduction

Each year, 338,000 patients are newly diagnosed with kidney
cancer worldwide (1). Renal cell carcinoma (RCC) accounts
for 3% of all adult malignancies and 90% of neoplasms arising
from the kidney (2). Of patients with initially localized disease
who undergo nephrectomy, 20-40% develop metastases (3).
Patients with metastatic disease have a poor prognosis, with
5-year survival rates <10% (3). Molecular targeted therapies
have markedly improved the prognosis of patients with
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metastatic RCC. In metastatic renal cell carcinoma (mRCC)
the tyrosine-kinase inhibitor sunitinib leads to progression-free
survival (PFS) of 11.5 months and an overall survival (OS) of
26 months, which may reach 40 months with adequate sequen-
tial therapy (4-7). Patients are now able to receive different
treatments, including surgery, molecular target therapies and
immunotherapies depending on their age and past history.

In Japan, four types of tyrosine kinase inhibitors (TKIs),
sorafenib, sunitinib, axitinib and pazopanib; and two types
of mammalian targets of rapamycin (mTOR) everolimus and
temsirolimus are available for patients with metastatic RCC as
a first-line molecular targeted therapy. However, physicians are
currently required to select the appropriate treatment for each
patient based on the stage of cancer and age of the patient etc.

In the present study, the cases of two patients with meta-
static RCC from very different backgrounds and at very
different life stages were examined. Both patients provided
written informed consent for inclusion in the study.

Case report

Case 1. The first patient was an 80-year-old Japanese female
who had been diagnosed with a left 7 cm renal mass and was
referred to Tokyo Medical University Ibaraki Medical Center
(Ibaraki, Japan) in June, 2011. The patient had a history of
cerebral infarction and impaired eyesight. Laboratory findings
were as follows: Hemoglobin (Hb), 13.8 g/ml (normal range,
12~16 g/ml); hematocrit (Ht), 40.4% (normal range, 34~42%);
leukocytes, 4,600 cells/ml (normal range, 4,000~9,000
cells/ml); blood urea nitrogen (BUN), 8.4 mg/dl (normal
range, 8~23 mg/dl); and creatinine (Cr), 0.98 mg/dl (normal
range, 0.6~1.2 mg/dl). Urinalysis indicated 0-1 (normal
range, <5) white and 0-1 (normal range, <5) red blood cells
per high-power field.

Computed tomography (CT) scan and magnetic resonance
imaging (MRI) revealed a solid mass of ~7 cm in the left
kidney with small pulmonary metastases and indicated that
the patient's right kidney was atrophic (Figs. 1 and 2). This
renal tumor was hypervascular and suggestive of RCC.

Following consultation with the patient and family
regarding the treatment, conservative treatment was selected,
as the patient would have required dialysis, due to having
a right atrophic kidney, if a left radical nephrectomy was
performed. Furthermore, the patient was already wheelchair
bound, due to impaired eyesight and brain infarction.
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Therefore, the patient began treatment with oral sorafenib
(Bayer, Leverkusen, Germany) at 200 mg/day. With a promi-
nent rise in the blood levels of creatine phosphokinase (CPK)
up to 452 IU (normal range, 32~187 IU), the dose of oral
sorafenib was reduced to 200 mg every 2 days. This dose was
well tolerated by the patient without adverse events.

Disease progression was observed on a follow-up CT scan
every 6 months for 5 years, which demonstrated that the left
renal tumor and pulmonary metastases remained stable for first
two years but they were slowly progressing and new pulmo-
nary metastases had emerged after 2 years (Fig. 2). However,
the patients' quality of life (QOL), including renal function,
was well maintained up to 5 years following the initiation of
sorafenib treatment. In addition, the patient has continued to
use sorafenib on this schedule despite mid disease progression
as no severe adverse events have occurred.

Case 2. The second patient was a 39-year-old Japanese male
who had been diagnosed with a left 19 cm of renal mass and
was referred to Tokyo Medical University Ibaraki Medical
Center November, 2015. Laboratory findings were as follows:
Hb, 13.6 g/ml (normal range, 14~17 g/ml); Ht, 41.8% (normal
range, 40~48%); leukocytes, 6,500 cells/ml (normal range,
4,000~9,000 cells/ml); BUN, 12.7 mg/dl (normal range,
8~23 mg/dl) ; and Cr, 1.01 mg/dl (normal range, 0.6~1.2 mg/dl).
Urinalysis indicated 10-19 (normal range, <5) white and >100
(normal range, <5) red blood cells per high-power field.

CT and MRI identified a solid mass, ~19 cm in the left
kidney with multiple pulmonary, hepatic and lymph node
metastases and a long embolus in the left renal vein (Fig. 1A).
This renal tumor was hypervascular and suggestive of RCC.

Due to the large size of the renal tumor, the patient began
treatment with oral pazopanib (GlaxoSmithKline plc, London,
UK) at 800 mg/day to reduce the tumor volume. The pazo-
panib treatment was continued with only slight fatigue without
major adverse effects.

Following 6 months from the initiation of pazopanib
treatment, a CT scan indicated a ~10% regression based on
the Response Evaluation Criteria in Solid Tumors (8). In
addition, the long embolus in the left renal vein was reduced,
reaching from across the aortic atresia to the left side of aortic
atresia (Fig. 3). A left radical nephrectomy was performed.
The histology of the renal tumor indicated clear cell RCC,
Fuhrman nuclear grade 2 (9), with features of papillary RCC
and sarcomatoid carcinoma that was classified as pathological
stage T3aN1MI according to TMN classification (Fig. 4) (10).
In addition, some areas exhibited necrosis. The patient has
continued to use pazopanib at 800 mg/day following left
radical nephrectomy.

Discussion

With the introduction of molecular targeted therapy, treatment
of metastatic RCC has improved markedly; previously, only
immunotherapies, including interferon-a and -y or interleukin
(IL)-2, were used to treat renal cancer (11). However, immu-
notherapies do not have a prominent effect on the response or
survival of late stage RCC (11).

Molecular targeted therapy exhibits prominent effects in
the treatment of RCC. However, the adverse effects, including
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general fatigue or myelosuppression are severe and the treat-
ment often has to be discontinued (12-15). The continuity of
molecular targeted therapy is important and further consid-
eration of the prescription plan depending on the state of the
patient and tumor status is required. In addition, it has been
reported that there are differences in the clinical features of
patients with RCC, for example elderly patients with RCC
display significantly higher cancer-specific mortality and
other-cause mortality rates in comparison with their younger
counterparts (16). There is a possibility that treatment according
to standard guidelines may not be suitable in every case.

In the present study, case 1 was an elderly patient with
comorbidities. The patients' renal tumor exhibited slow
progression; however, QOL was well maintained and the
molecular targeted therapy was well tolerated without severe
adverse events. Generally, in case of elderly patients, treatment
is discontinued due to adverse events such as fatigue and loss
of appetite; however, sorafenib induces fewer adverse effects
than other TKIs and the use of sorafenib is recommended for
such patients (17). In particular, sorafenib has little influence
on the renal function, so it is better for older patients such as
case 1, enabling them to avoid further deterioration of kidney
function (18). However, vascular endothelial growth factor
inhibitors induce major adverse effects, including myelosup-
pression, cardiotoxicity, hypertension, thrombocytopenia,
fatigue and loss of appetite (19). Therefore, patients with poor
conditions should consider treatment with mTOR inhibitors
such as everolimus and temsirolimus.

Sorafenib does not induce evident adverse events; however,
the rate of continuation of sorafenib treatment >1 year is only
30% in Japan (20). To continue treatment, optimal adjustment
dose or a prescription interval is required.

Nephrectomy was performed on case 2 following cyto-
reduction using pazopanib. In the cytokine therapy period
(interferon and I1-2), nephrectomy to resect the primary tumor
for patients with metastatic RCC is useful in improving the
survival rate (cytoreductive nephrectomy) (21-23). A number
of studies report that cytoreductive nephrectomy improves
the survival rate in patients with metastatic RCC undergoing
molecular targeted therapy (24,25). However, the usefulness
of molecular targeted therapy administered prior to surgery as
neoadjuvant therapy for patients with metastatic RCC remains
controversial (26-28). Setting an end point for neoadjuvant
therapy is difficult and the timing of the surgery might be
missing by the therapy if molecular targeted therapy dose not
effect for RCC and tumor would be growing.

However, molecular targeted therapy is able to reducing
the primary tumor size (19), therefore, there is a possibility
that molecular targeted therapy administered prior to surgery
may reduce the invasiveness of surgery for patients with local
invasive RCC.

However, care must be taken prior to administering molec-
ular targeted therapy prior to surgery to avoid adverse effects
which may, in turn, influence surgical treatment.

Case 2 was a young patient with a high PS; thus, resection
of the primary tumor by surgery was recommended. In this
case, primary tumor resection was safely performed following
a reduction of the primary tumor volume by administration of
molecular targeted therapy, which did not induce any severe
adverse effects.
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Figure 1. Abdominal CT scans of the patient in case 1 with metastatic renal cell carcinoma (gray arrows) at different time points. (A) CT scan prior to initiation
of treatment with sorafenib indicates a solid mass of ~7 cm in size in the left kidney (gray arrow) and a right atrophic kidney (white arrow). (B) CT scan 1 year
following the initiation of sorafenib therapy. (C) CT scan 3 years after the initiation of sorafenib. (D) CT scan 5 years after the initiation of sorafenib. CT scans
revealed that this tumor size was slowly increasing by 38.2% (gray arrow). CT, computed tomography.
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Figure 2. Chest CT scans of case | indicating metastases. (A) CT scan performed prior to the initiation of treatment with sorafenib revealed small pulmonary
metastatic lesions (white arrow). (B) CT scan obtained 3 years following initiation of sorafenib treatment revealed tumor regression (white arrow). (C) CT scan
obtained 5 years after the initiation of sorafenib revealed tumor regression and new pulmonary metastases (white arrow). CT, computed tomography.
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Figure 3. CT scans of Case 2 with metastatic renal cell carcinoma at different time points. CT scan indicated ~10% regression in solid tumors. (A) CT scans
prior to the initiation of treatment with pazopanib of the left kidney; (Aa) coronal, (Ab), sagittal, (Ac) embolus in the renal vein (white arrow) and (Ad) a round
metastatic site identified in the liver (white arrow). (B) CT scan prior to radical nephrectomy of the left kidney (Ba) coronal, (Bb) sagittal, (Bc) level of embolus
in the renal vein. White and gray arrows indicate embolus prior to and following treatment, respectively. CT, computed tomography.

Figure 4. Gross and histopathological sections of the renal tumor in case 2. (A) Gross section of the specimen. Histopathological sections indicating (B) RCC
of Fuhrman nuclear grade 2 (magnification, x40), (C) with the features of papillary RCC and (D) sarcomatoid carcinoma (C and D; magnification, x100).
(E) Some necrosis was exhibited along with bleeding, fibrosis, mucous tumor-like change and cellular infiltration of phlogocyte due to the effects of pazopanib
(magnification, x40). Hematoxylin-eosin stain was used. RCC, renal cell carcinoma.
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In conclusion, the present study examined the cases of two

patients with metastatic RCC with very different backgrounds
who were at different life stages. Case 1 was elderly and
with a past medical history that included cerebral infarction,
therefore the dose of sorafenib used for treatment was reduced.
Case 2 was younger and exhibited enough PS, therefore
surgical resection of the primary tumor was deemed desirable.
The current study indicated that molecular targeted therapy is
effective at reducing the tumor burden of RCC prior to radical
nephrectomy. A number of different methods of molecular
targeted therapy may be used, depending on the state of the
patient and the tumor status. The current case report furthers
understanding of the characteristics of molecular targeted
therapy in the treatment of renal cell carcinoma.
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