
https://doi.org/10.1177/23247096241257333

Journal of Investigative Medicine High
Impact Case Reports
Volume 12: 1–6
© 2024 American Federation for
Medical Research
DOI: 10.1177/23247096241257333
journals.sagepub.com/home/hic

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction  

and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages 
(https://us.sagepub.com/en-us/nam/open-access-at-sage).

Case Report

Introduction

Urothelial carcinoma of the upper urinary tract (UTUC) 
involves the renal pelvis or ureter and tends to be multifocal. 
Among all urothelial carcinoma cases, about 10% to 15% 
involve the upper urinary tract while the remaining cases 
involve the bladder.1 Primary tumors in the UTUC can mani-
fest as urothelial/transitional cell carcinoma, or as adenocar-
cinoma, or squamous cell carcinoma. Like bladder cancer, 
more than 90% of UTUC tumors are of urothelial origin, 
exhibiting an identical histology.2 Interestingly, UTUC 
occurs twice as frequently in men than in women and typi-
cally affects older individuals, with a median age at diagno-
sis of 73 years.2 Cases of concurrent UTUC and bladder 
cancer are relatively rare, occurring in only about 17% of 
patients.3

Clinical presentations of UTUC vary from hematuria to 
ureteral or uteropelvic junction obstruction and urinary tract 
symptoms. Occasionally, a palpable flank mass or flank pain 
may be present.4 Radiologic imaging either with computed 
tomography or retrograde pyelography, ureteropyeloscopy 
with cystoscopy, and urine cytology are standard diagnostic 

tests for UTUC.5 Management of localized UTUC typically 
involves nephroureterectomy with excision of the cuff of 
normal bladder and bladder mucosa,6 along with adjuvant 
chemotherapy7,8 or immunotherapy9 for high-risk disease. 
There is limited information on neoadjuvant chemotherapy 
or treatment for patients who are poor surgical candidates. 
Intracavitary administration of pyelocaliceal mitomycin is 
considered for low-grade non-invasive UTUC mainly and 
has a 59% response rate.10,11 Herein, we present a case of 
UTUC treated with neoadjuvant pembrolizumab (Merck, 
Rahway, New Jersey) and enfortumab vedotin (Astellas, 
Northbrook, Illinois; Pembro/EV) demonstrating a complete 
pathologic response followed by nephrectomy. This case 
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Abstract
Urothelial carcinoma of the upper urinary tract (UTUC) presents a significant clinical challenge, often requiring aggressive 
surgical intervention for optimal management. We present a case of an 84-year-old woman with recurrent high-grade 
papillary UTUC of the left renal pelvis, refractory to prior endourologic interventions, who underwent neoadjuvant treatment 
with pembrolizumab and enfortumab vedotin (Pembro/EV) due to contraindications to cisplatin therapy. Following a 
favorable response to neoadjuvant therapy, the patient underwent laparoscopic left radical nephroureterectomy, achieving a 
pathologic complete response. We discuss the utility of Pembro/EV in the perioperative management of patients with UTUC, 
particularly in those ineligible for cisplatin-based therapy. In addition, we highlight the potential role of somatic mutation 
testing and the integration of novel therapeutic agents such as olaparib in personalized treatment strategies for UTUC. This 
case underscores the importance of exploring innovative treatment approaches and optimizing patient selection for kidney 
preservation strategies in the management of UTUC. Further research and clinical trials are warranted to elucidate the full 
therapeutic potential of Pembro/EV and other emerging therapies in this setting.
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highlights potential therapeutic options for this tumor sub-
group in the perioperative setting and potential future kidney 
organ preservation.

Case Presentation

An 84-year-old White woman presented with a medical his-
tory notable for hypertension, coronary artery disease, and a 
previous diagnosis of high-grade papillary UTUC of the left 
renal pelvis at age 77 in 2016. For 7 years, the patient had 
opted to retain her kidney; she underwent multiple left ure-
teroscopic laser ablations, intracavitary mitomycin installa-
tion, ureteral dilation, and had a double-J left nephroureteral 
stent placed due to persistent hydronephrosis. Persistent 
atypical urothelial cells had been observed in cytology from 
left pelvis washings since 2016, with no subsequent adminis-
tration of chemotherapy or immunotherapy. In 2023, she was 
referred from the urology department to our medical oncol-
ogy clinic for evaluation of a growing 6-cm left renal mass 
accompanied by hematuria and left flank discomfort. The 
patient also reported an unintentional weight loss of 24 
pounds during this period. A staging computed tomography 
(CT) scan of the chest, abdomen, and pelvis with IV contrast 
conducted in August 2023 revealed a 5.9 × 5.8 × 6.2 cm 
mixed cystic and solid mass in the left renal pelvis and infe-
rior pole, along with newly enlarged left posterior hemi-dia-
phragmatic and left periaortic lymph nodes (Figure 1). In 
addition, a 6-mm new pulmonary nodule was noted. Biopsy 
of the left renal pelvis mass confirmed high-grade papillary 
urothelial carcinoma (Figure 2), with positive cytology find-
ings from bladder and left renal pelvic washings, indicating 
high-grade urothelial carcinoma with significant degenera-
tive changes and inflammation.

Based on the patient’s oncology history, biopsy results, 
and imaging findings, she was diagnosed with locally 
advanced or metastatic recurrence of UTUC in left renal 

pelvis. The pulmonary nodule was deemed too small for 
biopsy. Somatic mutation testing (Tempus, Chicago, Illinois) 
revealed positivity for FGFR3 (Gain of functio [GOF]  7.9%), 
PIK3CA (GOF 6.9%), BRCA1 (GOF 1.8%), and BRCA2 
(GOF 0.3%), with negative germline mutation findings.

Due to her advanced age, frailty, and underlying chronic 
kidney disease with an estimated glomerular filtration rate 
(eGFR) of around 30 to 40, the patient was not considered a 
candidate for cisplatin therapy. Given promising results with 
Pembro/EV in bladder cancer, it was decided to initiate neo-
adjuvant Pembro/EV therapy: pembrolizumab 400 mg every 
6 weeks plus enfortumab vedotin 1 mg/kg weekly on a 
schedule of 2 weeks on and 1 week off (a reduced dose of EV 
as a precaution due to her age). An interim restaging scan 
after 2 cycles of Pembro/EV demonstrated a favorable 
response, prompting the addition of olaparib (AstraZeneca, 
Wilmington, Delaware) 300 mg twice per day to further con-
solidate the response, as guided by the somatic mutation test-
ing results. The patient tolerated the neoadjuvant triple 
regimen well, experiencing minimal side effects, including a 
resolving rash on her arm, hair loss, taste alterations, and fur-
ther weight loss.

After 4 months of neoadjuvant Pembro/EV therapy, the 
patient underwent a laparoscopic left radical nephroureterec-
tomy in February 2024 (Figure 3), which showed a patho-
logic complete response with no residual viable tumor 
identified in the kidney or ureter (Figure 4). Pathologic 
examination of the resected specimen revealed necrotic tis-
sue with dense chronic inflammation involving the majority 
of the renal tissue surrounding the necrotic mass (Figure 5). 
Postoperatively, patient had the follow up in our clinic and 
last seen in March 2024, the patient is in excellent condition, 
with no planned adjuvant treatment. She is now on periodic 
surveillance for her UTUC.

Figure 1.  CT scan of the abdomen, and pelvis with IV contrast 
in August 2023 revealed a 5.9 × 5.8 × 6.2 cm mixed cystic and 
solid mass in the left renal pelvis and inferior pole. Figure 2.  Pathologic examination of the biopsy sample showed 

high-grade papillary urothelial carcinoma with focal inverted 
growth pattern.
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Discussion

The management of localized UTUC primarily revolves 
around surgical intervention, which represents the sole 
potential curative strategy for patients with this condition. 
Given its location in the renal pelvis, diagnosis and local-
ized treatment can pose challenges. Ureteropyeloscopy, in 
conjunction with cystoscopy, facilitates biopsy for confirm-
ing the diagnosis and may aid in endourologic treatment.12,13 
However, biopsy samples obtained during ureteropyelos-
copy are typically small and could potentially underestimate 
the risk of more advanced disease. Assessment of the depth 
of invasion in UTUC is not possible because of the risk of 
perforation through the thinly walled renal pelvis or ureter. 
Imaging studies may be helpful in determining whether 
there is renal parenchyma invasion or large-volume exten-
sion beyond the urothelial lining. Nephroureterectomy, 
which entails removal of the entire kidney along with the 
ipsilateral ureter and excision of a cuff of normal bladder 
tissue, is regarded as the reference standard for managing 
high-risk UTUC.6 This is primarily due to the high inci-
dence of multiple ipsilateral lesions, with approximately 
20% of patients experiencing tumor recurrence within the 
residual ureteral stump.14 For individuals with low-grade 
lesions seeking a kidney-sparing approach or those with 
high-grade but low-volume disease, tumor ablation may 
present itself as an alternative option. However, ablation 
carries a high risk of recurrence.15,16 In a single-institution 
study, 83 patients with a normal contralateral upper tract 
were treated using an endoscopic approach. Over a median 
follow-up period of 4.6 years, 46 patients experienced 76 
upper tract recurrences, and bladder recurrences were 
observed in 37 patients.15

Cisplatin-based neoadjuvant treatment had shown to 
improve overall survival (OS) in muscle-invasive urothelial 

tumors of the bladder.17-19 The use of neoadjuvant carbopla-
tin has historically demonstrated less benefit than cisplatin in 
urothelial cancer.20 Postoperative loss of nephrons supports 
the use of cisplatin-based chemotherapy in the neoadjuvant 
setting.21 Although there are no randomized phase III trials 
assessing the use of neoadjuvant platinum-based chemother-
apy in patients with UTUC due to the rarity of UTUC result-
ing in low trial accruals, the American Urological Association 
recommends cisplatin-based neoadjuvant chemotherapy for 
individuals with high-grade UTUC who are undergoing 
definitive nephroureterectomy with excision of the bladder 
cuff, particularly if they have comorbidities that preclude 
them from receiving adjuvant platinum-based therapy or are 
expected to have decreased eGFR post-surgery.22 This rec-
ommendation is based on 2 phase II trials investigating neo-
adjuvant platinum-based chemotherapy in high-grade UTUC 
prior to surgery.23,24

Margulis et al23 studied 29 patients with pathologically 
confirmed high-grade UTUC who received 4 cycles of neo-
adjuvant accelerated methotrexate, vinblastine, doxorubicin, 
and cisplatin (MVAC) with baseline creatinine clearance rate 
of >50 mL/min, and for creatinine clearance rate of 30 to 50 
mL/min due to poor accrual, only 6 patients enrolled to 
receive gemcitabine and carboplatin. Following nephroure-
terectomy, the pathologic complete response and downstag-
ing rates were 14% and 62%, respectively. Coleman et al 
presented data from a prospective phase II open-label trial of 
neoadjuvant gemcitabine and cisplatin in 57 patients with 
high-grade UTUC in which 63% of patients achieved  P < 
.001; 2-year OS 100% and 100% vs 80%, P < .001).24 In 
addition, there is an ongoing randomized phase II/III trial of 
neoadjuvant platinum-based chemotherapy with or without 
durvalumab chemotherapy for 4 neoadjuvant cycles before 
nephroureterectomy in high-risk UTUC (clinical trials ID: 
NCT04628767).

Patients with advanced-stage UTUC who have under-
gone radical nephroureterectomy and did not receive  
neoadjuvant chemotherapy often receive adjuvant plati-
num-based therapy. This practice is supported by findings 
from the POUT trial, a phase III randomized trial con-
ducted in the United Kingdom. In that trial, chemother-
apy-naive patients with postoperative pathologic stage 
(≥pT2N any) were randomized to receive either platinum 
chemotherapy (cisplatin or carboplatin for individuals 
with a glomerular filtration rate <50 mL/min) with gem-
citabine for 4 planned adjuvant cycles or to undergo 
observation without adjuvant chemotherapy. At a median 
follow-up of 30.3 months, individuals who received adju-
vant chemotherapy had improved disease-free survival 
(hazard ratio [HR], 0.45) and a reduced risk of metastases 
or death (HR, 0.48) compared with those in the observa-
tion arm. However, the completion rate of 4 adjuvant cis-
platin cycles in this dataset was low, standing at 58%, with 
21% of patients initiating cisplatin but transitioning to 

Figure 3.  Repeat CT scan of the abdomen, and pelvis with IV 
contrast in February 2024 after 4 cycles of Pembro/EV revealed 
a resolution of the renal mass in the left renal pelvis and inferior 
pole.
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carboplatin due to a decline in glomerular filtration rate 
post-allocation.25

Despite the promising results from the adjuvant POUT 
(Peri-Operative chemotherapy versus sUrveillance in upper 
Tract urothelial cancer) trial and neoadjuvant trials, the use of 
cisplatin is limited by dose-dependent toxicity in patients 
with renal impairment. Stage 3 or greater chronic kidney dis-
ease is present in roughly 40% of patients with newly diag-
nosed UTUC and up to 85% of patients following 
nephroureterectomy.26,27 Patients who are ineligible for cis-
platin and undergo non–cisplatin-based neoadjuvant therapy 
tend to exhibit lower response rates. Specifically, non-cispla-
tin chemotherapy demonstrates a pathologic complete 
response rate of 3%, whereas MVAC yields a pathologic 
complete response rate of 17% in a multicenter study.28 
Consequently, there are low completion rates and limited 
implementation of cisplatin in patients with UTUC compared 
with those with bladder cancer. Therefore, there is a pressing 
need for improved neoadjuvant approaches that do not rely on 

Figure 4.  Surgical specimen of laparoscopic left radical nephroureterectomy with pathologic complete response showing no residual 
viable tumor identified in the kidney or ureter.

Figure 5.  Pathologic examination of the resected specimen 
revealed necrotic tissue with dense chronic inflammation 
involving the majority of the renal tissue surrounding the necrotic 
mass. No viable tumor is seen.
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platinum in order to avoid additional renal toxicity in patients 
with UTUC. Pembro/EV emerges as a particularly exciting 
option, especially given its promising responses in urothelial 
cancer.

Enfortumab vedotin is an antibody-drug conjugate com-
prising a fully human monoclonal antibody targeting nectin-4, 
a cell-adhesion protein overexpressed in >95% of urothelial 
cancer cells, and the cytotoxic agent monomethyl auristatin E 
(MMAE), a microtubule-disrupting agent. Upon binding to 
the Nectin-4 antigen on cancer cell surfaces, EV is internal-
ized, leading to intracellular release of MMAE through pro-
teolytic cleavage. This targeted delivery of MMAE results in 
cell-cycle arrest and apoptosis.29 The combination of Pembro/
EV received Food and Drug Administration (FDA) approval 
in December 2023 as the preferred first-line treatment for 
locally advanced or metastatic urothelial cancer, especially in 
patients ineligible for cisplatin. This decision was based on 
promising results from EV-302, which demonstrated a 67% 
response rate, including 29% complete response rate and an 
OS of 31.5 months improvement over 16 months in patients 
receiving platinum-based chemotherapy.30

Our patient exhibited a promising response following 4 
months of neoadjuvant Pembro/EV treatment. Initially 
diagnosed with locally advanced UTUC at a clinical stage 
of T3N1 and potential pulmonary metastasis indicated by 
the presence of a new pulmonary nodule, she presented as 
frail, aged >80 years, and with chronic kidney disease as 
demonstrated by an eGFR ranging between 30 and 40, ren-
dering her ineligible for platinum-based therapy, whether in 
the neoadjuvant or adjuvant setting. Remarkably, she 
achieved a pathologic complete response, characterized by 
ypT0N0 status. Throughout the treatment, she had excel-
lent tolerance to Pembro/EV, experiencing minimal side 
effects. In light of her somatic mutation testing revealing 
BRCA somatic mutations, olaparib was additionally incor-
porated into her treatment regimen. Notably, she encoun-
tered no significant adverse effects necessitating dose 
interruptions. Presently, she is recovering well postopera-
tively, with ongoing surveillance.

Conclusion

This case report, illustrating a promising outcome in a 
patient with UTUC treated with neoadjuvant Pembro/EV, 
suggests the potential effectiveness and applications of 
Pembro/EV in the perioperative management of patients 
with UTUC. Our case underscores the importance of inves-
tigating new treatment approaches in patients with UTUC 
to target pathologic complete response, as studies have 
indicated that achieving a lower pathologic stage corre-
lates with improved disease-free survival and OS. Our 
future aim is to integrate improved imaging techniques and 
ureteropyeloscopy to accurately define and predict patho-
logic complete response prior to nephroureterectomy. This 
approach aims to identify a subset of vulnerable patients, 

such as those who are poor surgical candidates or have a 
solitary kidney, who may opt for kidney preservation and 
avoid nephroureterectomy. Clinical trials and ongoing 
research play a critical role in comprehensively under-
standing the range of responses and optimizing the utiliza-
tion of Pembro/EV in this context.
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