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Abstract
Anlotinib is a new multi‐targeted with broad inhibitory for tumor angiogenesis, and it has been 
approved as a third-line therapy for Non-Small Cell Lung Cancer (NSCLC) in China. Based on the 
characteristic of anti-tumor activity, anlotinib can be applied to multiple solid tumors. However, no 
reports on the use of anlotinib in urinary system cancer could be found. Here, we described a case 
report that evaluates the efficacy and safety of anlotinib in treating renal pelvis urothelial carcinoma 
with lung metastases. After the failure of conventional chemotherapy, an elderly patient received 
targeted treatment of anlotinib on dose of 8 mg/d. The patient began to achieve an unexpected 
outcome which was assessed as Partial Response (PR) by imaging examination after two cycles of 
treatment. In addition, the outcome of PR continued for over one year and no signs of adverse 
events were appeared during the treatment. According to our positive report, anlotinib is likely to 
become a new approach in treatment strategies of urinary system cancer.
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Introduction
Urinary system cancer remains a prevalent malignancy and is estimated to 159,120 new 

cases and 33,820 deaths in 2020 [1]. Urothelial carcinoma (transitional cell carcinoma) acts as a 
common pathological type of urinary system cancer including upper urinary tract (renal pelvis, 
renal calyces and ureter) and lower urinary tract (urinary bladder and urethra). Compared with 
lower urinary tract urothelial carcinoma, Upper Tract Urothelial Carcinoma (UTUC) demonstrates 
a lower occurrence rate (10% to 15%) [2] and a higher incidence of local invasion at diagnosis [3]. 
According to previous data, the respective 5-year recurrence-free survival is 80%, 50% and 30% for 
urothelial carcinoma with organ confined (pT2), non-organ confined (≥ pT3) and regional lymph 
node involvement [4]. It indicates a poor prognosis of UTUC. Moreover, the response to first-line 
chemotherapy is limited, and a suitable second-line treatment of UTUC is essential.

Anlotinib is an oral multi‐targeted small molecule Receptor Tyrosine Kinase (RTK) inhibitor 
and has a broad-spectrum inhibitory effect to tumor angiogenesis. It inhibits Vascular Endothelial 
Growth Factor Receptor (VEGFR) type 2 and 3, Fibroblast Growth Factor Receptor (FGFR) 1-4, 
Platelet-Derived Growth Factor Receptor (PDGFR) α and β, stem cell factor receptor (c-Kit), and 
Ret [5]. Benefit from its multi-target, anlotinib can be used in wide range types of solid tumors 
including renal carcinoma.

Herein, we describe a case that a patient with recurrent advanced renal pelvis urothelial 
carcinoma suffered from lung metastasis and failed to first-line chemotherapy. Then continuous 
Partial Responses (PR) were showed during the period when the patient receiving second-line 
treatment with anlotinib.

Case Presentation
A 79-year-old woman was found an occupied lesion in right renal by Computed Tomography 

(CT) examination, then conducted cystoscopy, ureteroscopy and laparoscopic radical operation of 
renal pelvic carcinoma in October 2018. During the operation, a cauliflower like tumor about 2.5 
cm in diameter could be seen, and no enlarged lymph nodes were around the renal pedicle and in 
the retroperitoneum. The postoperative pathological report (No. 201816316) showed high grade 
urothelial carcinoma of the right renal pelvis with vessel and nerve invasion. The patient received 
regular treatment of intravesical infusion after operation.
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The patient suffered repeat gross hematuria from January 2019, 
and a CT scan (2019-02-19) (Figure 1A) of right posterior bladder 
wall thickening with multiple lung metastasis supported tumor 
progression. On February 12th, a transurethral plasma kinetic resection 
of bladder tumor was conducted under cystoscopy to remove a 
cauliflower like muscle invasive tumor locating trigone of bladder 
(original opening of right ureteral) which is about 3 cm in diameter. 
The postoperative pathology report (No. 201902093) also showed high 
grade uroepithelium cell carcinoma. Along with symptom of bloody 
sputum, the CT reexamination (2019-05-31) (Figure 1B) revealed 
growing lung metastasis, and the patient received two cycles of 
chemotherapy from June 6th to July 5th. The regimen was gemcitabine 
1.4, days 1 and 8. Reexamination (Figure 1C) on September (2019-09-
02) showed that the lesions of both lungs revealed Progressive Disease 
(PD). In spite of worsening symptom of bloody sputum, the patient 
refused the suggestion of a percutaneous pulmonary biopsy under CT 
guidance to identify pathologic characteristic of lung lesions.

The patient could not tolerate standard treatment of chemotherapy 
due to decreasing score of Karnofsky Performance Status (KPS), and 
anlotinib was administered from September 9th. With the dose of 8 
mg/d, taking anlotinib for two weeks as a cycle of the treatment, and 
then the patient has a break for a week. After two cycles of targeted 
therapy, the clinical symptom of bloody sputum improved obviously. 
Then the CT scan (2019-10-23) (Figure 1D) showed the appearance 
of cavities in most of lung metastases. Liquefy active necrosis of the 
central part of lesions after treatment indicated PR. Benefit from 
the efficacy, the patient remained on the treatment of anlotinib, and 
reexamination of CT (2020-03-09) revealed that anlotinib could be 

a continuous effective treatment for advanced uroepithelium cell 
carcinoma with the image (Figure 1E) showing the thinning of wall-
thickness of cavities on most lung lesions. Moreover, the length of 
the effect reached more than one year, when the enlarged hilar and 
mediastinal lymph nodes were shown in the CT scan (2021-03-21).

Discussion
The location of urothelial carcinoma affects oncological outcomes 

[6]. UTUC seems to be associated with more local invasion at 
diagnosis and poor prognosis when compared with lower tract 
urothelial carcinoma [7]. Cisplatin combination chemotherapy, such 
as GC (Gemcitabine, Cisplatin), MVAC (Methotrexate, Vinblastine, 
Adriamycin, Cisplatin), has always been the standard systemic 
chemotherapy in the treatment of advanced urothelial carcinoma 
[8]. However, the efficiency of chemotherapy is limited and the 
durability of response is inadequate, the 5-year survival following 
cisplatin combination chemotherapy is only 10% to 20% [9]. With 
the development of new agents, the increasing options in second-line 
treatment provide more possibilities of potential efficiency for UTUC 
patients.

UTUC, acted as relatively rare cancer, lacks specific gene 
mutations, which differs greatly from Non-Small Cell Lung Cancer 
(NSCLC), colorectal cancer and other common cancers. Angiogenesis 
has been proved as an important role in growth, invasion, and 
metastasis of multiple solid tumors. Factors and related receptors 
associated with angiogenesis including Vascular Endothelial 
Growth Factor (VEGF) can be common targets for various cancers. 
Among the VEGF family, VEGF and its corresponding receptors 

Figure 1A-1E: Chest Computed Tomography (CT) scan of patient before and after anlotinib treatment.
A: Chest CT scan on 2019-02-19, B: Chest CT scan on 2019-05-31, C: Chest CT scan on 2019-09-02, D: Chest CT scan on 2019-10-23, E: Chest CT scan on 
2020-03-09.
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(VEGFR), which lead to vasodilation, distortion in tumor vascular 
permeability, are considered to be the core signaling pathway in 
angiogenesis-related molecular mechanisms. Multi-targeted small 
molecule Tyrosine Kinase Inhibitors (TKIs) inhibits VEGFR-
mediated signaling tyrosine kinases selectively and have a broad 
spectrum of inhibitory property on tumor angiogenesis. Therefore, 
antiangiogenic agents including anlotinib [10], sunitinib [11,12] and 
sorafenib [13,14] were applied as alternative treatments for urothelial 
carcinoma in various clinical trials.

Conclusion
In our report, an elderly patient was diagnosed with recurrent 

advanced renal pelvis urothelial carcinoma after radical operation, 
and the lung metastases seemed to be intractable. The efficacy of 
gemcitabine chemotherapy for two cycles was limited and the KPS 
score of patients was decreased considerably. The application of 
anlotinib provided unexpected benefits without remarkable adverse 
reactions. It indicated that this oral multi‐targeted TKI can be 
recommended as a potentially effective option in the treatment of 
UTUC. We will explore the possibility of benefits in treatments of 
more solid tumors with anlotinib in our future studies.
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Anlotinib is a new oral multi-target tyrosine kinase inhibitor 
which is supported independently in China. In this case, we tried to 
apply anlotinib as an alternative treatment in renal pelvis urothelial 
carcinoma. Aftfter the ineffffective treatment with gemcitabine 
chemotherapy, the elderly patient suffffered from rapid tumor 
progression, accompanied by poor physical status. With the 
application of anlotinib, the multiple lung metastases were presented 
as center liquefy active necrosis and cavities. ThThe outcome of PR 
continued for over one year. Moreover, no obvious adverse events 
were occurred, and the patient recovered her strength slowly.
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