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Camrelizumab monotherapy leading to partial remission
for relapsed upper tract urothelial carcinoma after radical
nephroureterectomy: a case report
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Abstract: Upper tract urothelial carcinoma (UTUC) is a rare malignant disease, and while locally advanced
non-metastatic UTUC can be cured by radical nephroureterectomy (RNU), this procedure leaves patients
at high risk of relapse and death from cancer. Though the FDA has currently approved five agents for the
systemic immunotherapy treatment of urothelial carcinoma (UC) patients, the effect of immunotherapy
in patients with recurrent UTUC still lacks specific evidence. Camrelizumab is a programmed cell death
protein 1 (PD-1) inhibitor which has been approved for the treatment of recurrent or refractory classical
Hodgkin lymphoma in China and have achieved improvement in a verity of solid tumors with manageable
safety profile. We herein report a case of an 80-year-old woman diagnosed with localized UTUC (pT4NOMO)
for which she underwent RNU but relapsed after 2 months. As the toxic effects of chemotherapy were
intolerable for the patient, she received the PD-1 inhibitor Camrelizumab as a salvage treatment to stop
tumor growth. The tumor shrank and the patient achieved partial response (PR) after eight cycles but
progressed after 14 cycles. Based on the current evidence, our case indicated that Camrelizumab is a
promising agent in treating locally advanced and recurrent UTUC patients with poor performance status

and imparted renal function.
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Introduction

Upper tract urothelial carcinoma (UTUC) is a relatively
rare malignant disease accounting for 5-10% of urothelial
carcinoma (UC) and occurring in roughly two people per
100,000 (1). The epidemiological risk factors associated with
UTUC include smoking, carcinogenic aromatic amines,
aristolochic acid and Lynch syndrome (2). As UTUC is
highly aggressive, nearly 60% of cases are invasive at time
of diagnosis (3). While radical nephroureterectomy (RNU)
remains the gold standard treatment for nonmetastatic
high risk UTUC (4), approximately 25% of patients
experience a recurrence or metastasis after RNU, which
is associated with T classification, lymph node metastasis,
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lymphovascular invasion, sessile tumor architecture
and concomitant carcinoma 7z situ. While gender is no
longer considered a prognostic factor in UTUC patients,
ureteroscopy before RNU lead to a significantly increased
risk of intravesical recurrence in patients with UTUC (2,5).
Although salvage chemotherapy (SC) can provide a survival
benefit for patients with recurrent UTUC (6), most patients
are ineligible to receive it due to impaired performance
status and renal dysfunction.

Checkpoint inhibitors are a new treatment option for
UTUC patients, and their requirement for renal function
is relatively low. The molecular pathways of potential drug
targets for UTUC include CTLA4, PD1 and PDL1 (2).
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To date, five immune checkpoint inhibitors (ICIs)
(atezolizumab, pembrolizumab, nivolumab, durvalumab,
and avelumab) have already approved by the Food and
Drug Administration (FDA) of the USA based on the
results of clinical trials (7). However, specific evidence of
immunotherapy for UTUC is still lacking as most patients
enrolled in these trials had UCs of the bladder inside the
upper tract. Camrelizumab is a programmed cell death
protein 1 (PD-1) inhibitor which has received approval
in China for the treatment of recurrent or refractory
classical Hodgkin lymphoma (8). However, its efficacy in
UTUC has not been reported. Herein, we present a case
of relapsed UTUC with high PD-1 expression treated by
single Camrelizumab, resulting in a partial response (PR)
confirmed by CT images. We present the following case in
accordance with the CARE Reporting checklist (available at
http://dx.doi.org/10.21037/tau-21-268).

Case presentation

An 80-year-old Chinese woman, with a medical history
of hypertension and diabetes for 20 years was admitted to
our hospital in October 2019 due to right waist soreness
in the preceding 5 months and lower abdominal distension
in the preceding 4 months. Physical examination showed
that the superficial lymph nodes were not enlarged,
there was no tenderness or rebound tenderness in the
entire abdomen, and no obvious percussion tenderness in
the renal area. However, contrast-enhanced abdominal
computed tomography (CT) showed right renal atrophy
with hydronephrosis and thickening of the pelvic part of the
right ureter (Figure 1A), and the patient was diagnosed with
right ureter cancer (T,N;M,).

On October 24, 2019, the patient received robot-assisted
RNU. Postoperative pathology revealed a high-grade
invasive UC, and the outer membranous layer of the ureter
had been invaded. As the patient was of advanced age and
had impaired renal function, neoadjuvant chemotherapy
(NAC) treatment was not conducted after RNU. On
October 27, 2019, laboratory findings reported a serum
creatinine concentration of 117 pmol/L and contrast-
enhanced abdominal CT showed a recurrent tumor mass in
the inferior segment of the right ureter which had invaded
surrounding tissue with a diameter of 36 mm (pT,NyM,)
(Figure 1B).

Given the tumor was unresectable and the patient was
ineligible for chemotherapy due to their advanced age and
renal dysfunction, genetic testing was conducted. As the
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results showed strong-positive PD-L1 expression and high
tumor mutation burden (T'MB), salvage Camrelizumab
(200 mg once, every 3 weeks) was initiated. After five cycles
of immunotherapy, the longest diameter of the tumor
had decreased from 36 to 24 mm (Figure 1C) and after
eight cycles, abdomen CT revealed this had decreased
from 24 to 15 mm, indicating a PR according to the
Response Evaluation Criteria in Solid Tumors (RECIST)
classification (Figure 1D).

Despite this, after 11 cycles of immunotherapy, abdomen
CT revealed a greater tumor diameter in the inferior
segment of the right ureter (Figure 1E), and after another
three treatment cycles, the longest diameter of the tumor
mass had increased to 30 mm, indicating disease progression
(Figure 1F). Throughout the treatment course, the patient
experienced skin rash which was relieved after symptomatic
treatment. At the time of writing, the patient is receiving
combined treatment consisting of Camrelizumab and
Anlotinib, and follow-up is ongoing (Figure 2).

Written informed consent was obtained from the patient
before publication of this case report. All procedures
performed in studies involving human participants were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the Helsinki
Declaration (as revised in 2013) (9).

Discussion

While RNU is the gold standard treatment for patients
with nonmetastatic high-risk UTUC (10), the therapeutic
benefits of lymph node dissection at the time of RNU
remains controversial (2), and the rate of recurrence is
high (4). Previous studies indicated similar survival after
kidney-sparing surgery (KSS) versus RNU in patients
with low-grade and noninvasive UTUC, but high-quality
evidence of the different clinical outcomes between KSS and
RNU in patients with high-grade UTUC is still lacking (11).
For locally advanced UTUC patients, NAC treatment may
provide better survival outcomes compared with single
RNU (12), and SC was associated with improved survival
in patients with recurrent UTUC (6). However, elderly
patients tend to become ineligible for chemotherapy due to
a decline in renal function after RNU.

In comparison, the requirement for renal function is
lower in immunotherapy than in chemotherapy. Between
2016 to 2020, five ICIs including atezolizumab, nivolumab,
pembrolizumab, avelumab, and durvalumab were
approved by the FDA in treating advanced or metastatic
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Figure 1 Abdominal CT images throughout the period: (A) UTUC before RNU, (B) recurrent UTUC after RNU, and recurrent UTUC
after receiving single Camrelizumab treatment for (C) 5 cycles, (D) 8 cycles, (E) 11 cycles, (F) 14 cycles. UTUC, upper tract urothelial

carcinoma; RNU, radical nephroureterectomy.

2019/10
Admitted to our
hospital and 2019/10/24 Camrelizumab
diagnosed with Received 200 mg every Completed Completed Completed Completed
uTuc RNU 3 weeks the 5th cycle the8thcycle  the 11thcycle  the 14th cycle Combined
therapy of
Camrelizumab
and Anlotinib
2019/12/27 2020/4/10 2020/6/26 2020/8/21 2020/10/9
CT indicated Tumor longest Tumor longest Tumor Tumor longest
recurrent tumor diameter diameter increased diameter
mass diseased from diseased from gradually increased to
36 mm to 24 mm 24 mm to 15 mm 30 mm

Figure 2 Timeline picture of this case. UTUC, upper tract urothelial carcinoma; RNU, radical nephroureterectomy.

UC patients (7). However, the data on immunotherapy for
UTUC patients are limited and are often deduced form
studies enrolling UC patients.

A meta-analysis showed patients with refractory UC can
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benefit from PD-1 and PD-ligand 1 (PD-L1) inhibitors,
and the response rate is associated with PD-L1 expression
and TMB (13). Additionally, several studies with PD-1
or PD-L1 inhibitors as first-line treatment for locally
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advanced and unresectable or metastatic UC demonstrated
encouraging results in response rate and toxic effect (14,15).

The incidence rate of PD-L1 expression in UTUC
patients was approximately 13.0-30.0% and PD-L1
overexpression related to a more aggressive nature (16) and
shorter OS in UTUC patients after RNU (17). However,
the relationship between PD-L1 expression and response to
therapy with PD-L1 inhibitors remains unclear.

In the present case, because of impaired renal function
and poor performance status, the patient received single
Camrelizumab treatment for relapsed UTUC inside of
chemotherapy. During the treatment, the patient only
experienced manageable toxicity and achieved a PR after
eight cycles, which is consistent with those of previous
investigations. Though there are currently no clinical trials
focus on the effect of PD-1 in patients with UTUC, several
single case studies have been reported in which durable
response have been gained in patients with UTUC (18,19).
The present study has several limitations, including a short
follow-up time and being a single case.

In summary, this case report showed that single
Camrelizumab may provide an alternative option for
patients with recurrent UTUC after RNU, and there may
be a positive connection between PD-L1 expression and the
response rate to therapy with PD-L1 inhibitors.

Conclusions

To the best of our knowledge, this is the first report
of a PD-L1 positive UTUC patient treated by single
Camrelizumab after relapse who achieved a PR, which may
provide an additional option for patients with recurrent
UTUC.
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