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Abstract
Although the response to combination therapy has been reported in patients with brain metastases
from advanced renal cancer, treatment-related cerebral hemorrhage has not been adequately
studied. TheCheckMate 9ERclinical trial of nivolumaband cabozantinib excludedpatientswith brain
metastases. Therefore, the associated treatment outcomes in these patients with brain metastases
are unclear. Herein, we report a case of bleeding from brain metastases in a patient with advanced
renal cancer after gamma knife combination therapy with nivolumab and cabozantinib. Fortunately,
the cerebral hemorrhage of the patient was alleviated by conservative treatment. Despite treatment
interruption, the metastatic lesions reduced in size, and treatment was gradually resumed. In this
case study, we report the risk of cerebral hemorrhage in combination therapy for brain metastasis
cases, how to manage hemorrhage cases, and their prognosis.

© 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Combination therapy with immune checkpoint inhibitors has been used to treat renal cell
carcinoma (RCC), and more cases of long-term response have been observed. Although these
drugs have shown some efficacy, which patients are more likely to respond to treatment
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remains unclear. The CheckMate 9ER trial excluded patients with central nervous system
metastases who were considered to have short life expectancies. In this case report, we
discuss the bleeding risk, response, and prognostic relevance of nivolumab plus cabozantinib
therapy for advanced renal cancer with brain metastasis.

Case Report

A 72-year-old woman underwent a laparoscopic nephrectomy for right RCC at our facility
with no recurrence for 14 years. She had no history of alcohol consumption or smoking; her
pre-existing medical history included hypertension and ureteral stones, and she was taking
calcium channel blockers, xanthine oxidase inhibitors, and AT1 receptor blocker medications.
However, the patient was admitted to our hospital for urinary incontinence and forgetfulness.
Computed tomography (CT) without contrast showed two high-density lesions with sur-
rounding edematous changes in the right frontal and parietal lobes, suspected to be brain
metastases of the RCC (shown in Fig. 1a). Contrast-enhanced magnetic resonance imaging
(MRI) of the head revealed two tumors in the right frontal and left parietal lobes (shown in
Fig. 1b). Contrast-enhanced CT showed multiple nodules in the lower lobe of the right lung
and a 7 mm nodule with a contrast effect on the outer side of the right psoas muscle, which
was determined to be recurrent RCC (shown in Fig. 1c, d). Based on these findings, the patient
was diagnosed with advanced RCC with favorable risk according to the International Met-
astatic RCC Database Consortium classification of brain metastases, multiple lung metastases,
and local recurrence.

One week after treatment with stereotactic irradiation at 35 Gy/5 fractions for brain
metastases, the patient began combination therapy with nivolumab and cabozantinib.
The treatment had no obvious side effects, and the patient was discharged 1 week after
starting combination therapy. However, on the day of discharge, she was transported to
the emergency room by ambulance because of generalized convulsions and disturbances
of consciousness. At that time, her level of consciousness was as follows: Glasgow coma
scale eye-opening 1, best verbal response 1, and best motor response 4 (GCS E1V1M4).
Her vital signs were: temperature, 36.4°C; blood pressure, 152/92 mm Hg; and SpO2,
92% (room air). Various laboratory tests were also performed with the following results:
blood count, WBC 11,100/µL; Hb, 12.5 g/dL; PLT, 346,000/µL; clotting time: PT, 140.5%;
APTT, 21.1 s; chemistries: T-bil, 0.5 mg/dL; AST, 36 U/L; ALT, 37 U/L; Cre, 0.89 mg/dL;
TP, 7.4 g/dL; Alb, 4.1 g/dL; Na, 140 mmol/L; K 4.2, mmol/L; Cl, 102 mmol/L; Ca, 9.1 mg/
dL; and Glu 155 mg/dL. CT showed the emergence of bleeding from the brain metastasis
in the left parietal lobe (shown in Fig. 2), which was determined to be a generalized
seizure and a decreased level of consciousness. Conservative treatment for the cerebral
hemorrhage was initiated immediately with glycerin, prednisolone, and lacosamide, and
consciousness improved within 2 weeks of the hemorrhage (Glasgow Coma Scale:
E4V5M6).

One month after hemorrhage, CT demonstrated no increase in the hematoma, MRI
showed shrinkage of the brain metastases, and the patient restarted nivolumab. Five months
after hemorrhage, MRI and CT revealed that the brain metastases continued to shrink (shown
in Fig. 3a), but multiple lung metastases and local recurrence progressed (shown in Fig. 3b, c);
therefore, we restarted combination therapy with cabozantinib.

Six months later, the patient showed no progression, without bleeding from the brain
metastases, after resuming combination therapy with nivolumab and cabozantinib. The authors
have completed the CARE Checklist for this case report which is attached as online supple-
mentary material (for all online suppl. material, see https://doi.org/10.1159/000533785).
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Discussion

The CheckMate 9ER trial demonstrated the benefits of combination therapy with ni-
volumab and cabozantinib. The study also showed prolonged progression-free survival and
overall survival in previously untreated patients with advanced RCC [1]. However, patients
with central nervous system metastases were excluded, and the efficacy of the combination
therapy in patients with brain metastases and the risk of cerebral hemorrhage was not
determined. Clinical trials on combination therapies with other immune checkpoint and
tyrosine kinase inhibitors have also excluded patients with brain metastases [2–4]. Screening
for brain metastases is important in patients with advanced-stage RCC because some reports
suggest that 40% of patients with brain metastases have no symptoms [5].

Cabozantinib is an inhibitor of tyrosine kinases, including mesenchymal-epithelial
transition (MET), vascular endothelial growth factor receptors (VEGFRs), and growth
arrest-specific 6 receptors [6]. Several clinical trials of cabozantinib alone have reported its
efficacy in treating brain metastases by crossing the blood-brain barrier [7, 8], and several
case reports have suggested that combination therapy including nivolumab or combination
therapy with nivolumab and cabozantinib is effective for advanced RCCwith brain metastases
[9–11]. As a reason for its effectiveness, it has been suggested that MET expression is higher in
brain metastases in patients with RCC [7]. Therefore, we chose combination therapy with
cabozantinib in this case. However, there is a known risk of bleeding with cabozantinib, which
is thought to result from disruption of the tumor vasculature and inhibition of angiogenesis
due to VEGFR blockade [12]. There have been case reports of bleeding from brain metastases
at high frequencies when sunitinib or sorafenib, which resembles cabozantinib, were used
[13]. When immunotherapy has been administered, cabozantinib reportedly enhanced an-
giogenesis inhibition in a mouse model with hepatocellular carcinoma. However, when ad-
ministered to patients with advanced RCC, nivolumab alone did not increase the risk of
hemorrhagic adverse events [14, 15]. With a long half-life, cabozantinib takes time to stabilize
the blood levels of patients, and the first week of administration is insufficient to detect
cerebral hemorrhage. In the present case, cerebral hemorrhage occurred 1 week after starting
cabozantinib treatment.

The initiation of cabozantinib therapy requires further investigation; therefore, it is
important to consider the irradiation timing. Radiosurgery can decrease hemorrhagic events
by blunting angiogenesis and normalizing the tumor vasculature [16–18]; moreover, it has
been reported that the effect of radiation can be observed in approximately 1 month [19]. The
timing of cabozantinib administration after irradiation is unclear; however, if there is suf-
ficient time before treatment, it may be preferable to wait approximately 1 month after

Fig. 1. a Computed tomography (CT) demonstrated two high-density lesions with surrounding
edematous changes in the right frontal and parietal lobes. b Magnetic resonance imaging (MRI)
demonstrated two tumors in the right frontal and left parietal lobes. c CT demonstrated a 7 mm nodule
with a contrast effect on the outer side of the right psoasmuscle. d CT demonstratedmultiple nodules in
the lower lobe of the right lung.
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irradiation. Because of the use of drugs that are prone to adverse events related to elevated
blood pressure, the importance of daily blood pressure control for reducing the risk of
cerebral hemorrhage should be noted [20]. In this case, the systolic blood pressure after
cabozantinib administration was 150–160 mm Hg at the higher end of the range, which may
have required stricter blood pressure monitoring to reduce the risk of a cerebral hemorrhage.

One month after the hemorrhage, nivolumab was resumed because of the risk of re-
bleeding with cabozantinib. Four months after nivolumab resumption, the brain metastases
continued to shrink to 50%; however, the progression of multiple lung metastases and local
recurrence were observed. We decided to restart cabozantinib treatment because the an-
titumor effect of nivolumab as a single agent was insufficient, and the combination with
cabozantinib was necessary. Six months after the resumption of combination therapy, the
patient showed no disease progression or bleeding from the brain metastases.

As in the present case, steroids and glycerin are generally used as conservative treat-
ments for edema or bleeding caused by brain tumors [21, 22]. Antiepileptic drugs are also
used to treat seizures resulting from edema caused by bleeding [23]. Surgery for hematoma
removal is required when conservative treatment is inadequate if compression findings are
observed. Treatment decisions for hemorrhages caused by brain metastases should be made
on a case-by-case basis for hemorrhage caused by brain metastases [24]. Cabozantinib is
effective in patients with RCC and brain metastases but carries a risk of cerebral hemorrhage.
Patients should be fully informed of the risk of a cerebral hemorrhage when receiving
combination therapy that includes cabozantinib. Administering radiotherapy before

Fig. 2. CT demonstrated the emergence of bleeding
from brain metastasis on the left parietal lobe.

Fig. 3. a Brain metastases decreased by >50%. b Progression of local recurrence. c Progression of
multiple lung metastases.
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combination therapy can reduce this risk. Therefore, the timing of cabozantinib adminis-
tration after irradiation should be noted; it may be preferable to wait until approximately
1 month after irradiation.
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