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Abstract
Regorafenib is a multikinase inhibitor with anti-vascular endothelial growth factor receptor (VEGF) activity
used as an antiangiogenic agent for metastatic colorectal cancer treatment and has been studied as a
potential therapeutic agent for several other cancer treatments. Adverse reactions commonly reported with
the use of regorafenib and similar oral multikinase inhibitors include hemorrhage, gastrointestinal fistulas,
hypertension, and incomplete wound healing.

We report a case of a 59-year-old man with metastatic colorectal adenocarcinoma post-colostomy on
regorafenib treatment presenting to the emergency department with altered mental status. MRI showed a
left frontoparietal mass, which was resected with a left frontal craniotomy. Postoperative MRI showed a
resection cavity without significant hemorrhage. He had been prescribed regorafenib preceding his
hospitalization, which was continued after admission before surgery and on postoperative day 1.

Thirty-two hours after surgery, the patient exhibited sudden right-sided facial droop and right arm
weakness. Imaging revealed an acute intraparenchymal hemorrhage within and adjacent to the tumor
resection bed, which was managed conservatively. The patient was subsequently discharged to an inpatient
rehabilitation facility.

The unusual timing of the hemorrhage suggests that the hemorrhage was due to adverse effects of
regorafenib. Patients undergoing neurosurgery should have regorafenib discontinued in preparation for
surgery. Similar management should be considered for other anti-VEGF medications to avoid serious
complications.
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Introduction
Angiogenesis is a cancer growth hallmark and one of the underlying pathways of several malignancies.
Angiogenesis often contributes to tumor survival and growth, as well as metastasis; however, associated
vasculature may develop abnormally [1]. Several anti-angiogenic classes of drugs have been developed, such
as monoclonal antibody inhibitors, receptor tyrosine kinase (RTK) inhibitors, soluble receptor chimeric
protein, endothelial cell proliferation inhibitors, matrix metalloproteinase inhibitors, and vascular targeting
drugs [2]. Pathways and growth factors underlying angiogenesis include vascular endothelial growth factor
receptor (VEGFR), fibroblast growth factor receptor, platelet-derived growth factor receptor (PDGFR), and
tyrosine kinase with immunoglobulin and epidermal growth factor homology domain 2 (TIE-2) [3]. Out of
these growth factors and pathways, the vascular endothelial growth factor (VEGF) signaling pathway was
considered to be the most important regulator of tumor angiogenesis, as it mediates survival, migration, and
invasion of tumor cells [4]. One such antiangiogenic agent, regorafenib, sold under the market name
Stivarga, was developed in 2012 and has been approved for the treatment of colorectal cancer,
gastrointestinal stromal tumor, and hepatocellular carcinoma [5]. Regorafenib is a multikinase inhibitor and
can be used for patients whose disease progresses refractory to standard chemotherapy [6]. Regorafenib
inhibits RTKs of VEGFRs and is active against several angiogenic RTKs including VEGFR-1, VEGFR-2,
VEGFR-3, and TIE-2 [6]. When dosed once a day for five days at 10 mg/kg to 30 mg/kg, a significant
reduction of tumor microvessel area was observed in a human colorectal xenograft [7].

A review on metastatic colorectal cancer noted that in a data aggregate from multiple clinical studies
including 4,800 patients, commonly reported adverse reactions with incidence greater than or equal to 30%
included pain, fatigue, diarrhea, hypertension, and infection [8]. The most common serious adverse
reactions of regorafenib were severe liver injury, hemorrhage, gastrointestinal perforation, and infection [8].
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However, they noted that out of these studies, when looking only at controlled placebo-based studies, severe
(grade 3 or greater) hemorrhage was rare as an adverse effect, with a 3% or less incidence [8]. When looking
at patient groups who had their primary tumor resected versus not resected and then treated with 160
mg/day of regorafenib, the overall survival was significantly greater in patients who had surgery, at 8.2
months, versus those who did not have surgery, at 5.8 months [9]. Awareness should be raised regarding
potential hemorrhagic complications in patients undergoing cranial surgery while receiving multikinase
inhibitors. In this report, we present the case of a patient who was currently undergoing regorafenib
treatment and whose hospital and surgical course were complicated by a delayed intracerebral hemorrhage,
a unique case of sudden intracerebral hemorrhage following resection of metastatic colorectal cancer to the
brain that has not been documented in the literature.

The necessary patient informed consent was obtained in this study.

Case Presentation
A 59-year-old male with colorectal adenocarcinoma underwent low-anterior resection as initial treatment in
October 2017 (three years before case presentation). He was currently undergoing regorafenib treatment
when he presented to the emergency department (ED) with altered mental status and seizure-like activity
reported by EMS. His past medical history included hypertension and congestive heart failure. In the ED, the
patient was noted to have speech difficulties, right arm weakness and right facial droop. His right arm motor
function was graded 4/5 on the strength scale, and subsequently improved to 5/5 after being treated with
dexamethasone. The patient underwent CT imaging, which demonstrated a well-circumscribed left
frontoparietal mass slightly hyperdense relative to surrounding grey matter. There was surrounding
hypodensity throughout the adjacent white matter extending into the frontal and parietal lobes, consistent
with a neoplastic lesion with surrounding vasogenic edema. The patient was amnestic with the event with
the resolution of his speech difficulties and facial twitching, which were felt to have represented a partial
seizure. The patient was admitted to neurosurgery; he was started on levetiracetam, and an MRI of the brain
with and without contrast was obtained. The brain MRI demonstrated a 2.2 x 2.0 x 2.2 cm intra-axial mass
located deep to the cortical surface of the post-central gyrus with significant surrounding vasogenic edema
and prominent vascularity. Cerebral edema with slight effacement of the left lateral ventricle and
effacement of nearby cortical sulci was also demonstrated (Figure 1A). The patient was subsequently started
on high-dose dexamethasone. The patient was being treated with regorafenib at a dosage of 80 mg per day
and had been followed by an outpatient oncologist. The patient started the first inpatient dose on hospital
day 4. The patient consented to a left frontal craniotomy for resection of the left parietal mass with surgery
planned for the following week. The operation was performed on hospital day 6 via a left frontoparietal
craniotomy with intraoperative stereotactic navigation. A tubular retractor was navigated through a cortical
sulcus at a safe entry point and passed to the target depth until the tumor was encountered along the
anterior margin of the device corridor. Circumferential disconnection followed by piecemeal removal was
used to perform a complete resection. He was transferred to the neuroscience intensive care unit post-
operatively, where he was monitored for hourly neurological examinations. Postoperative MRI showed good
resection with expected post-surgical changes noted in the area medial to the resection cavity (Figure 1B).
Regorafenib was held due to the risk of impaired wound healing per inpatient oncology’s recommendation.
The last dose was given on hospital day 7, postoperative day 1. The histology of the mass revealed
adenocarcinoma, and immunostains were consistent with colorectal primary.

FIGURE 1: (A) Preoperative axial CT scan showing a frontoparietal mass
consistent with metastasis. (B) Postoperative axial CT scan showing
resection cavity.

Twelve hours after the last dose of regorafenib, 32 hours after completing surgery, the patient demonstrated
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an acute change his neurologic examination. He was no longer able to follow commands on the right side
and he was noted to have complete expressive aphasia. Head CT showed acute intraparenchymal
hemorrhage within the tumor resection bed measuring 1.7 x 3.4 cm and extending beyond the resection
cavity (Figure 2). Results of the repeat coagulation studies were within normal limits; subcutaneous deep
venous thrombosis prophylaxis with heparin was held temporarily.

FIGURE 2: Progressive axial CT scans after the patient demonstrated a
postoperative change on the neurological examination.

The patient preoperatively was on oral hydralazine and metoprolol, which were both used to control his
chronic hypertension. His blood pressure monitored via radial arterial line was within the normal limits
following brain surgery in our ICU; systolic pressures ranged from 109 to 164 mmHg and mean arterial
pressure ranged from 72 to 106 mmHg. Blood pressure was controlled using clevidipine drip between surgery
and postoperative day 1, and the patient was successfully transitioned to his home regimen of metoprolol
and hydralazine. After clevidipine was discontinued, only one dose of IV labetalol was given for acute blood
pressure control before the clinical examination change, leading to the discovery of the hemorrhage on the
CT scan. The patient remained stable throughout the rest of his hospital course. He was started on lisinopril
in addition to his current home regimen of hydralazine and metoprolol. Physical therapy and occupational
therapy consulted the patient and recommended discharge to an inpatient rehabilitation facility. The patient
was discharged to an inpatient rehabilitation facility on hospital day 12. The patient did not follow up with
the clinic.

Discussion
The cornerstone treatment of solitary brain metastasis is often surgical intervention [10]. Surgery is focused
on an attempt at complete removal of the metastatic tumor, followed by careful attention to hemostasis to
avoid postoperative hemorrhage, a well-known potential complication [10]. The hemorrhage experienced by
the patient in our clinical presentation happened after the surgical resection of a metastatic intra-axial mass
located deep to the cortical surface of the postcentral gyrus with significant surrounding vasogenic edema
and prominent vascularity. Before resection, the patient was continued on his oral regorafenib, and the
medication was only discontinued on postoperative day 1. His postoperative MRI, completed the night after
surgery, demonstrated only expected post-surgical changes without evidence of excessive hemorrhage.
However, 32 hours after surgical resection, the patient presented with an acute hemorrhage adjacent to the
resection cavity, which extended beyond the resection cavity. The time between the last dose of regorafenib
and the presentation of the acute clinical decline was 12 hours, which is a reason to suspect the regorafenib
being a cause of the sudden ICH, as seen in the acute changes on the neurological examination. Of note, the
mean elimination half-lives of regorafenib and one of its metabolites, M2, are similar at around 28 and 25
hours, respectively [11]. However, the mean elimination half-life of its other metabolite, M5, is around 51
hours [11]. This would mean that the medication was still in the patient's system when he presented with
acute changes on the neurological examination. Medications inducing CYP3A4, such as carbamazepine,
phenobarbital, rifampin, phenytoin, isoniazid, and St. John’s wort, can reduce the efficacy of regorafenib by
causing a lower serum area under the curve (AUC) concentration when co-administered with regorafenib
[12].

Adverse events of multikinase inhibitors, such as regorafenib, can include hypertension, thrombocytopenia,
arterial and venous embolic events, and hemorrhage [13]. In particular, the risk of hemorrhage suggests that
any anti-VEGF therapies should be allowed to clear from the patient’s system before undertaking surgical
resection of metastatic lesions [11,12].

Aside from regorafenib, other oral multi-kinase inhibitors with anti-VEGF activity have been used in the
treatment of various cancers ranging from colorectal cancer, renal cell carcinoma, breast cancer, leukemia,
lymphoma, and gastrointestinal tumors. Table 1 shows oral multi-kinase inhibitors, along with known
adverse reactions. Awareness of the range of side effects that each therapeutic agent presents with, along
with evaluating when to administer treatment, and making sure that the treatment does not interfere with
the post-operative recovery of patients undergoing surgery are crucial in reducing patient morbidity and
mortality. Along with considering the use of oral multi-kinase inhibitors, more minimally invasive surgical
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methods, such as endoscopic removal of intracerebral hemorrhages [14] and metastatic lesions [15], can also
be considered, when possible.

Medication
Average serum

half-life
Target Complications Approved cancers for treatment

Axitinib (Inlyta) [16] 2.5-6.1 hours VEGFR-1, VEGFR-2, VEGFR-3
Hemorrhage, hypertension, shortness of breath, thrombocytopenia, arterial and venous

embolic events
Renal cell carcinoma, /

Bevacizumab

(Avastin) IV [17-19]

18.7 days (range:

11-50 days)
VEGF-A

Post-operative bleeding or wound healing complications, infusion, and hypersensitivity

reactions. Severe adverse reactions include tumor-associated hemorrhage, retinal and

conjunctival hemorrhage, thromboembolic events.

Glioblastoma, colorectal cancer, NSCL

cancer, renal cell carcinoma, ovarian cancer,

HER2-negative breast cancer   

Cabozantinib

(Cometriq/Cabometyx)

[20]

110 hours
VEGFR-1, VEGFR-2, VEGFR-3, RET,

MET

Black box warning with risk of uncontrolled bleeding and GI perforation with

enterocutaneous fistula formation. Heart attack and stroke, hypertensive crisis, PRES,

proteinuria.

Medullary thyroid cancer, renal cell carcinoma

Cediranib (Recentin)

[21]
12-35 hours VEGFR-2 Hypertension Ovarian carcinoma

Lapatinib

(Tykerb/Tyverb) [22]
24 hours HER2, EGFR QT prolongation Breast and gastric carcinoma

Lenvatinib (Lenvima)

[23,24]
28 hours

VEGFR-1, VEGFR-2, VEGFR-3, PDGFR-

ɑ, FGFR, KIT, RET
Hypertension, QT prolongation, thrombocytopenia Thyroid, renal cell, hepatocellular carcinomas

Nintedanib

(Ofev/Vargatef) [25]
10-15 hours VEGFR, PDGFR, FGFR Small risk of hemorrhage, especially when taken while on blood thinners Idiopathic pulmonary fibrosis, NSCL cancer

17Pazopanib

(Votrient) [24]
27-35 hours VEGFR, C-Kit, PDGFR Hemorrhage, hypertensive crisis, hepatotoxicity Clear cell renal, ovarian, NSCL cancer

Ramucirumab

(Cyramza) IV [26]
14 days VEGFR-2 Severe ascites

Hepatocellular carcinoma, gastric cancer,

gastro-esophageal junction cancer, NSCL

cancer, colorectal cancer

Regorafenib (Stivarga)

[27,28]

28 hours (range:

14-58 hours)

VEGFR-1, VEGFR-2, VEGFR-3, TIE2,

PDGFR-β, FGFR, KIT, RET, RAF
Hypertension, infection, severe liver injury, hemorrhage, and gastrointestinal perforation.

Colorectal cancer, gastrointestinal stromal

tumors, hepatocellular carcinoma

Sorafenib (Nexavar)

[29,30]
25-48 hours

VEGFR-1, VEGFR-2, VEGFR-3, RAF1,

PDGFR, BRAF
Hypertension, liver failure.   Hemorrhage very common side effect with >10% frequency

Hepatocellular carcinoma, renal cell

carcinoma 

Sunitinib (Sutent) [29] 40-60 hours

VEGFR-1, VEGFR-2, VEGFR-3, PDGFR,

C-Kit, Flt-3, CSFR-1, Glial cell-derived

neurotrophic factor receptor

Hypertension, decline in renal function, diarrhea, fatigue, and skin rash
Renal cell carcinoma, differentiated thyroid

carcinoma

Tivozanib (Fotivda)

[31]
4.5-5 days

VEGF-1, VEGF-2, VEGF-3, C-Kit, and

PDGR kinases
Hypertension, dysphonia Renal cell carcinoma

Vandetanib (Caprelsa)

[32]
19 days VEGFR, RET, EGFR

Reversible posterior leukoencephalopathy syndrome, hypertension, increased QTc

prolongation, rash, eczema, photosensitivity reactions, pruritus, nausea and vomiting,

diarrhea, and fatigue

Medullary thyroid cancer

Ziv-Aflibercept

(Zaltrap) IV [33]

11.4 days after

three monthly

injections of 2 mg

VEGF-A, VEGF-B, PGF Proteinuria, hypertension, intraocular inflammation, ulceration, infection, and neutropenia Colorectal cancer

TABLE 1: List of currently utilized multikinase inhibitors in the treatment of cancers
ALL, acute lymphocytic leukemia; BRAF, serine/threonine-protein kinase B-Raf; C-Kit, C-Kit receptor tyrosine kinase; CML, chronic myelogenous
leukemia; CSFR-1, colony-stimulating factor 1 receptor; EGFR, epidermal growth factor receptor; FGFR, fibroblast growth factor receptor; Flt-3, Flt-3
receptor tyrosine kinase; HER2, human epidermal growth factor receptor 2; KIT, KIT oncogene; MET, MET oncogene; NSCL, non-small cell lung; PDGFR,
platelet-derived growth factor receptor; PGF, placental growth factor; PRES, posterior reversible encephalopathy syndrome; RAF, RAF oncogene; RET,
RET oncogene; TIE2, TIE2 receptor tyrosine kinase; VEGF, vascular endothelial growth factor; VEGFR, vascular endothelial growth factor receptor

Conclusions
We reported the case of a patient with colorectal adenocarcinoma status-post low-anterior resection being
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treated with regorafenib who underwent resection for a newly found frontoparietal mass consistent with
metastasis. The patient subsequently had delayed acute hemorrhage following surgical resection. The
patient remained on regorafenib before his scheduled resection. Shortly after tumor resection, regorafenib
was discontinued; however, the patient began exhibiting acute changes in neurological examination, with
subsequent CT scan showing an acute intraparenchymal hemorrhage despite discontinuation of regorafenib
for at least 12 hours. This case report highlights a paucity of literature on the safety of surgical resection of
intracranial metastatic disease while on oral anti-multikinase inhibitors. Furthermore, the increase in
survival for patients on these newer medications may increase the detection of CNS metastases while also
increasing the risk of hemorrhage associated with surgical resection.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data:  Asha Krishnakumar, Vishal C. Patel, William C.
Broaddus, Edward H. Yang

Drafting of the manuscript:  Asha Krishnakumar, Vishal C. Patel, William C. Broaddus, Edward H. Yang

Critical review of the manuscript for important intellectual content:  Asha Krishnakumar, Vishal C.
Patel, William C. Broaddus, Edward H. Yang, Andrew S. Poklepovic

Concept and design:  Vishal C. Patel, William C. Broaddus, Andrew S. Poklepovic

Supervision:  Vishal C. Patel, William C. Broaddus

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Arai H, Battaglin F, Wang J, Lo JH, Soni S, Zhang W, Lenz HJ: Molecular insight of regorafenib treatment for

colorectal cancer. Cancer Treat Rev. 2019, 81:101912. 10.1016/j.ctrv.2019.101912
2. Mukherjee A, Madamsetty VS, Paul MK, Mukherjee S: Recent advancements of nanomedicine towards

antiangiogenic therapy in cancer. Int J Mol Sci. 2020, 21:455. 10.3390/ijms21020455
3. Leong A, Kim M: The angiopoietin-2 and TIE pathway as a therapeutic target for enhancing antiangiogenic

therapy and immunotherapy in patients with advanced cancer. Int J Mol Sci. 2020, 21:8689.
10.3390/ijms21228689

4. Goel G: Molecular characterization and biomarker identification in colorectal cancer: toward realization of
the precision medicine dream. Cancer Manag Res. 2018, 10:5895-908. 10.2147/CMAR.S162967

5. Ettrich TJ, Seufferlein T: Regorafenib. Recent Results Cancer Res. 2018, 211:45-56. 10.1007/978-3-319-
91442-8_3

6. Goel G: Evolution of regorafenib from bench to bedside in colorectal cancer: is it an attractive option or
merely a "me too" drug?. Cancer Manag Res. 2018, 10:425-37. 10.2147/CMAR.S88825

7. Wilhelm SM, Dumas J, Adnane L, et al.: Regorafenib (BAY 73-4506): a new oral multikinase inhibitor of
angiogenic, stromal and oncogenic receptor tyrosine kinases with potent preclinical antitumor activity. Int J
Cancer. 2011, 129:245-55. 10.1002/ijc.25864

8. Dhillon S: Regorafenib: a review in metastatic colorectal cancer . Drugs. 2018, 78:1133-44. 10.1007/s40265-
018-0938-y

9. Ducreux M, Petersen LN, Öhler L, et al.: Safety and effectiveness of regorafenib in patients with metastatic
colorectal cancer in routine clinical practice in the prospective, observational CORRELATE study. Eur J
Cancer. 2019, 123:146-54. 10.1016/j.ejca.2019.09.015

10. Ene CI, Ferguson SD: Surgical management of brain metastasis: challenges and nuances . Front Oncol. 2022,
12:847110. 10.3389/fonc.2022.847110

11. Rey JB, Launay-Vacher V, Tournigand C: Regorafenib as a single-agent in the treatment of patients with
gastrointestinal tumors: an overview for pharmacists. Target Oncol. 2015, 10:199-213. 10.1007/s11523-014-
0333-x

12. Krishnamoorthy SK, Relias V, Sebastian S, Jayaraman V, Saif MW: Management of regorafenib-related
toxicities: a review. Therap Adv Gastroenterol. 2015, 8:285-97. 10.1177/1756283X15580743

13. Antoniak S: The coagulation system in host defense . Res Pract Thromb Haemost. 2018, 2:549-57.
10.1002/rth2.12109

2024 Patel et al. Cureus 16(2): e55242. DOI 10.7759/cureus.55242 5 of 6

https://dx.doi.org/10.1016/j.ctrv.2019.101912?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ctrv.2019.101912?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms21020455?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms21020455?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms21228689?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms21228689?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/CMAR.S162967?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/CMAR.S162967?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/978-3-319-91442-8_3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/978-3-319-91442-8_3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/CMAR.S88825?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/CMAR.S88825?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ijc.25864?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ijc.25864?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40265-018-0938-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40265-018-0938-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejca.2019.09.015?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejca.2019.09.015?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fonc.2022.847110?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fonc.2022.847110?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11523-014-0333-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11523-014-0333-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1756283X15580743?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1756283X15580743?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/rth2.12109?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/rth2.12109?utm_medium=email&utm_source=transaction


14. Katsuki M, Kakizawa Y, Nishikawa A, Yamamoto Y, Uchiyama T: Endoscopic hematoma removal of
supratentorial intracerebral hemorrhage under local anesthesia reduces operative time compared to
craniotomy. Sci Rep. 2020, 10:10389. 10.1038/s41598-020-67456-x

15. Ma R, Coulter CA, Livermore LJ, Voets NL, Al Awar O, Plaha P: Endoscopy in temporal lobe glioma and
metastasis resection: is there a role?. World Neurosurg. 2018, 117:e238-51. 10.1016/j.wneu.2018.06.006

16. Meadows KL, Hurwitz HI: Anti-VEGF therapies in the clinic . Cold Spring Harb Perspect Med. 2012,
2:a006577. 10.1101/cshperspect.a006577

17. Brandes AA, Bartolotti M, Tosoni A, Poggi R, Franceschi E: Practical management of bevacizumab-related
toxicities in glioblastoma. Oncologist. 2015, 20:166-75. 10.1634/theoncologist.2014-0330

18. Narita Y: Drug review: safety and efficacy of bevacizumab for glioblastoma and other brain tumors . Jpn J
Clin Oncol. 2013, 43:587-95. 10.1093/jjco/hyt051

19. Letarte N, Bressler LR, Villano JL: Bevacizumab and central nervous system (CNS) hemorrhage . Cancer
Chemother Pharmacol. 2013, 71:1561-5. 10.1007/s00280-013-2155-4

20. Højer Wang L, Wehland M, Wise PM, Infanger M, Grimm D, Kreissl MC: Cabozantinib, vandetanib,
pralsetinib and selpercatinib as treatment for progressed medullary thyroid cancer with a main focus on
hypertension as adverse effect. Int J Mol Sci. 2023, 24:2312. 10.3390/ijms24032312

21. Lee JM, Moore RG, Ghamande S, et al.: Cediranib in combination with olaparib in patients without a
germline BRCA1/2 mutation and with recurrent platinum-resistant ovarian cancer: phase IIb CONCERTO
Trial. Clin Cancer Res. 2022, 28:4186-93. 10.1158/1078-0432.CCR-21-1733

22. Yuan Y, Liu X, Cai Y, Li W: Lapatinib and lapatinib plus trastuzumab therapy versus trastuzumab therapy for
HER2 positive breast cancer patients: an updated systematic review and meta-analysis. Syst Rev. 2022,
11:264. 10.1186/s13643-022-02134-9

23. Kimura M, Go M, Yamada S, Asano H, Usami E, Yoshimura T: Evaluation of the therapeutic effects and
tolerability of modified lenvatinib administration methods for unresectable hepatocellular carcinoma: a
preliminary study. Oncol Lett. 2023, 25:150. 10.3892/ol.2023.13736

24. Chitturi Suryaprakash RT, Shearston K, Farah CS, et al.: A novel preclinical in vitro 3D model of oral
carcinogenesis for biomarker discovery and drug testing. Int J Mol Sci. 2023, 24:4096. 10.3390/ijms24044096

25. Galli JA, Pandya A, Vega-Olivo M, Dass C, Zhao H, Criner GJ: Pirfenidone and nintedanib for pulmonary
fibrosis in clinical practice: tolerability and adverse drug reactions. Respirology. 2017, 22:1171-8.
10.1111/resp.13024

26. Kamachi N, Shimose S, Hirota K, et al.: Prevalence and profiles of ramucirumab-associated severe ascites in
patients with hepatocellular carcinoma. Mol Clin Oncol. 2021, 14:79. 10.3892/mco.2021.2241

27. Kitade H, Hiromasa-Yamasaki A, Hokkoku K, Mori M, Watanabe M, Nakai M, Yano S: Elevated prothrombin
time/international normalized ratio associated with concurrent administration of regorafenib and warfarin
in a patient with advanced colorectal cancer. J Pharm Health Care Sci. 2016, 2:15. 10.1186/s40780-016-
0050-y

28. Mody K, Baldeo C, Bekaii-Saab T: Antiangiogenic therapy in colorectal cancer . Cancer J. 2018, 24:165-70.
10.1097/PPO.0000000000000328

29. Randrup Hansen C, Grimm D, Bauer J, Wehland M, Magnusson NE: Effects and side effects of using
sorafenib and sunitinib in the treatment of metastatic renal cell carcinoma. Int J Mol Sci. 2017, 18:461.
10.3390/ijms18020461

30. Tovoli F, Ielasi L, Casadei-Gardini A, et al.: Management of adverse events with tailored sorafenib dosing
prolongs survival of hepatocellular carcinoma patients. J Hepatol. 2019, 71:1175-83.
10.1016/j.jhep.2019.08.015

31. Zengin ZB, Pal SK, McDermott DF, et al.: Temporal characteristics of adverse events of tivozanib and
sorafenib in previously treated kidney cancer. Clin Genitourin Cancer. 2022, 20:553-7.
10.1016/j.clgc.2022.08.005

32. Grande E, Kreissl MC, Filetti S, et al.: Vandetanib in advanced medullary thyroid cancer: review of adverse
event management strategies. Adv Ther. 2013, 30:945-66. 10.1007/s12325-013-0069-5

33. Schmidt-Ott U, Fitzpatrick S, Hasanbasic Z, Leal S, Morgan-Warren P, Zhang X, Johnson KT: Reported rates
of intraocular inflammation with intravitreal aflibercept administered via pre-filled syringe or from vials in
clinical practice between 2012 and 2022. Clin Ophthalmol. 2023, 17:385-90. 10.2147/OPTH.S393519

2024 Patel et al. Cureus 16(2): e55242. DOI 10.7759/cureus.55242 6 of 6

https://dx.doi.org/10.1038/s41598-020-67456-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41598-020-67456-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.wneu.2018.06.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.wneu.2018.06.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1101/cshperspect.a006577?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1101/cshperspect.a006577?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1634/theoncologist.2014-0330?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1634/theoncologist.2014-0330?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/jjco/hyt051?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/jjco/hyt051?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00280-013-2155-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00280-013-2155-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms24032312?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms24032312?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1158/1078-0432.CCR-21-1733?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1158/1078-0432.CCR-21-1733?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13643-022-02134-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13643-022-02134-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3892/ol.2023.13736?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3892/ol.2023.13736?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms24044096?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms24044096?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/resp.13024?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/resp.13024?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3892/mco.2021.2241?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3892/mco.2021.2241?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s40780-016-0050-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s40780-016-0050-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/PPO.0000000000000328?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/PPO.0000000000000328?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms18020461?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms18020461?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jhep.2019.08.015?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jhep.2019.08.015?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.clgc.2022.08.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.clgc.2022.08.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12325-013-0069-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12325-013-0069-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/OPTH.S393519?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/OPTH.S393519?utm_medium=email&utm_source=transaction

	Delayed Postoperative Intracerebral Hemorrhage Associated With Oral Multikinase Inhibitor Therapy for Cancer: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: (A) Preoperative axial CT scan showing a frontoparietal mass consistent with metastasis. (B) Postoperative axial CT scan showing resection cavity.
	FIGURE 2: Progressive axial CT scans after the patient demonstrated a postoperative change on the neurological examination.

	Discussion
	TABLE 1: List of currently utilized multikinase inhibitors in the treatment of cancers

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


