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Introduction The study aimed to evaluate the objective response level to neoadjuvant platinum-based
chemotherapy and tumour complexity reduction in patients with invasive upper tract urothelial cancer
(UTUC), and to estimate the functional and oncological outcomes of the combined organ-sparing
approach compared to radical nephroureterectomy.

Material and methods This prospective, non-randomised cohort study was conducted by the National
Cancer Institute of Ukraine. Patients with invasive UTUC were enrolled between October 2016 and Janu-
ary 2021. Patients were allocated to one of two cohorts depending on the estimated glomerular filtration
rate (eGFR) of the affected kidney. In cases where eGFR was preserved, neoadjuvant chemotherapy with
an organ-sparing approach was used; all other cases proceeded directly to radical nephroureterectomy.
Results A total of 64 patients (32 in each cohort) with invasive UTUC were enrolled. Both groups were
comparable in terms of age, sex, T stage, maximal tumour size, eGFR, Eastern Cooperation Oncology
Group (ECOG) performance status, body mass Index (BMI), and haemoglobin level. After four cycles

of chemotherapy, there were no cases of progressive disease, stable disease [16 (50%), partial response;
12 (38%); and complete response, 4 (12%)]. The average maximal tumour size decreased by 2.3 cm.
Prior to surgical treatment, total GFR according to scintigraphy did not statistically differ in both groups
(p =0.13). However, 3 months after surgery patients who underwent the organ-sparing approach

had a better total eGFR (p = 0.0039), which was probably owing to the preserved kidney function

(18.9 +5.1 mL/min). Better 2-year recurrence-free survival was also observed in the organ-sparing
management group (85% vs 72%, log-rank test; p = 0.03).

Conclusions Neoadjuvant systemic therapy reduces the surgical complexity of invasive UTUC without
influencing the safety profile. The gemcitabine/cisplatin regimen leads to high regression rates among
invasive UTUC, which could result in an organ-sparing approach in selected cases. Kidney function
preservation remains a key parameter that can increase the possibility of effective systemic treatment.
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INTRODUCTION

Upper tract urothelial cancer (UTUC) is a rare but
highly aggressive oncologic disease. The 5-year can-
cer-specific survival of patients with pT2/pT3 non-
metastatic disease is approximately 50%, with a rap-
id decline to 10% in patients with pT4 stage disease
[1]. Considering these numbers, it is understandable
that most of these patients will require a combined

Cent European J Urol. 2023; 76: 116-122
doi: 10.5173/ceju.2023.172

treatment approach of surgical tumour removal and
systemic therapy [2].

Current data suggests that the best treatment option
for patients with invasive UTUC is radical nephro-
ureterectomy (RNU) with bladder cuff removal ac-
companied by systemic cisplatin-based chemother-
apy, which could be done in neoadjuvant/adjuvant
settings [3]. Although immune checkpoint inhibi-
tors could be seen as prospective systemic agents,

This is an Open Access article distributed under the terms of the Creative Commons

Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0).
License (http://creativecommons.org/licenses/by-nc-sa/4.0/).



CENTRAL EUROPEAN JOURNAL OF UROLOGY

clinical data are still lacking and the level of objec-
tive response is not high [4]. Second-line taxane-
based chemotherapy and radiation therapy also have
low efficacy in patients with invasive UTUC [1, 4, 5].
Another crucial point is that nearly 50% of pa-
tients with UTUC present with chronic kidney dis-
ease at diagnosis, with an approximate 20% decline
in glomerular filtration rate (GFR) postoperatively.
This means that these patients are probably not
candidates for platinum-based chemotherapy after
kidney removal [6, 7]. In view of this information,
we chose to use neoadjuvant chemotherapy, which
potentially decreases the risk of systemic side effects
caused by kidney insufficiency and is better tolerated
by patients [8, 9]. However, a question that remains
is, “why should we remove the kidney if there is a
good treatment response to systemic agents and we
can technically remove only the affected upper tract
segment?”

Although currently available information suggests
that RNU is the best treatment option for high-risk/
invasive UTUC, the role of organ-sparing manage-
ment remains unclear. Endoscopic treatment is fea-
sible for patients with low-risk non-invasive UTUC,
but this can be used only within imperative settings
in high-risk cases [10, 11]. Partial ureterectomy can
be successfully used for invasive low-ureter cancer
when kidney function is preserved [12]. Surgeons of-
ten consider a higher tumour location as clinically
complex and not feasible for the organ-sparing ap-
proach. Another potential diagnostic feature that
could be used to switch between surgical options is
tumour size, which could be a potential predictor of
muscle-invasion [13]. Nevertheless, some retrospec-
tive studies suggest that the response to such treat-
ment often depends on tumour aggressiveness and
the efficacy of systemic therapy, but not the surgery
type [14, 15]. Another potential benefit of such a cu-
rative option is preservation of kidney function.

The primary goal of this study was to evaluate the
objective response level to neoadjuvant platinum-
based chemotherapy and tumour complexity reduc-
tion in patients with invasive UTUC. The secondary
goal of the study was to estimate the functional and
oncological outcomes of the combined organ-sparing
approach compared to RNU alone in patients with
invasive UTUC.

MATERIAL AND METHODS
Study design
A prospective, non-randomised cohort study was

conducted by the Research Department of Plastic
and Reconstructive Oncology at the National Cancer

Institute of Ukraine, and aimed to evaluate UTUC
complexity reduction using neoadjuvant chemother-
apy, and to compare the combined organ-sparing ap-
proach to RNU alone. The study was approved by the
Institutional Review Board and local ethics commit-
tee, and was conducted in accordance with the prin-
ciples of the Declaration of Helsinki and Good Clini-
cal Practice guidelines. A special informed consent
form was developed by the study team and signed
by the participants along with the National Health
Care System form.

Patients were allocated to one of the two cohorts
depending on GFR of the affected kidney. In cases
where GFR was preserved, neoadjuvant chemother-
apy with an organ-sparing approach was used; all
other cases proceeded directly to RNU.

Patients

We included patients with muscular invasive or lo-
cally advanced UTUC (T2-T3) and no radiograph-
ic evidence of regional lymph node involvement
or distant metastases. Urothelial cancer histology
was confirmed endoscopically prior to patient inclu-
sion in the study. The investigation was performed
in only those patients with urothelial cancer belong-
ing to the high-grade prognostic group. The presence
of muscle/local tissue invasion was estimated using
contrast-enhanced computed tomography (CT) and
multiparametric magnetic resonance imaging (MRI).
Clinical staging between T2 and T3 was done using
imaging results.

Patients with chronic kidney disease, an expected
eGFR of <45 mL/min after surgery, coexisting ma-
lignant disease, concomitant bladder cancer, history
of bladder cancer, multifocal ureteral lesions or prior
use of any other systemic therapies were excluded.
Kidney function was measured using renal scintig-
raphy to determine the filtration rate of each unit.
The main selection criteria used to include patients
in the combined organ-sparing approach group were
affected kidney GFR >15 mL/min. These cases were
thought to have functional benefits from preopera-
tive treatment and further kidney preservation.

Treatment

After informed consent form (ICF) assignment,
patients were divided into two cohorts depending
on the affected kidney GFR. The RNU cohort under-
went surgical treatment within 3 weeks after ICF
assignment. The surgical approach could have been
performed using either the open method or laparo-
scopically, depending on the patient’s and surgeon’s
preferences. All RNU procedures included blad-
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der cuff excision according to guidelines. Patients
in this group received only a single intravesical dose
of doxorubicin 50 mg instillation within 72 hours
postoperatively. Subsequently, no chemotherapy was
administered, and the patient was moved to the fol-
low-up phase.

The combined organ-sparing management group
primarily received four cycles of neoadjuvant gem-
citabine-cisplatin chemotherapy regimen (cisplatin
70 mg/m? on the 2™ day and gemcitabine 1000 mg/m?
on the 1** and 8% day) with an interval of 2 weeks
between the cycles. Two weeks after the completion
of chemotherapy, the patient underwent surgery.
It was intended to remove the affected upper urinary
tract segment with further reconstruction. In cases
of ureteral lesions and tumours of the pelvis, where
there was a possibility of restoring the urinary tract
with self-tissues - neocystostomy, end-to-end anasto-
mosis or Andersen-Hynes plasty was used. Intestinal
plasty of the ureter was performed when self-tissue
upper urinary tract reconstruction was impossible.
When a calyx tumour was present, partial nephrecto-
my was performed to remove the lesion and the kid-
ney parenchyma above it. Patients in this group also
received a single intravesical doxorubicin 50 mg in-
stillation within 72 hours after surgery. Subsequent-
ly, the patient was moved to the follow-up phase.
Surgical procedures were performed by five surgeons
that perform no less than 20 nephrouretectomies
per year.

Follow-up

A follow-up examination was performed every
3 months until disease progression or death. After
2 years of follow-up, frequency of CT examination
could be reduced depending on surgeon’s choice.
Follow-up included regular laboratory assessments,
contrast-enhanced computed tomography, white-
light cystoscopy, and urinary cytology. Ureteroscopy
was used in cases where upper tract recurrence was
suspected on CT or in cases of positive upper tract
cytology. Any type of urinary tract relapse or region-
al or distant metastases were assessed as progressive
disease. When upper tract recurrence was observed,
radical nephrectomy was performed. Bladder recur-
rence was treated according to bladder cancer guide-
lines. Patients with regional and distant metastases
were discussed on a multidisciplinary board, target-
ing further treatment strategies.

Outcomes

Tumour complexity reduction was evaluated using
CT according to the Response Evaluation Criteria

in Solid Tumors (RECIST) version 1.1. and T-stage
decrease. Primary local tissue invasion was assessed
using CT and MRI. The main criteria were T-stage,
size decrease, and differences in positive cytology
rates. Complications were estimated using the Cla-
vien-Dindo scoring system, intraoperative blood loss,
surgery duration, and duration of postoperative stay.
Performance status was assessed using the Eastern
Cooperative Oncology Group (ECOG) grading. Kid-
ney function was assessed using dynamic nephro-
scintigraphy.

Statistical analysis

Statistical significance was determined using the
SPSS software version 24.0 (IBM United States
Software Announcement 216-071 March 15, 2016).
Demographic and clinical parameters of both groups
were compared using the t-test (within the normal
distribution), Mann-Whitney U test (for non-para-
metric values), and Chi-squared test (with non-ver-
ification correction). Survival was assessed using
the Kaplan-Meier estimator with the log-rank test.
We estimated recurrence-free survival, as long-term
overall and cancer-specific survival were not achieved
during the study.

RESULTS

A total of 64 patients (32 in each cohort) with in-
vasive UTUC were included in the study between
October 2016 and January 2021. Clinical and de-
mographic parameters are shown in Table 1. Both
groups were comparable in terms of age, sex, T stage,
maximal tumour size, total eGFR, ECOG perfor-
mance status, BMI, and haemoglobin level. Positive
high-grade cytology was present in 25 (78%) patients
in the combined organ-sparing management group
and in 23 (72%) patients in the RNU group. Lesion
located in renal pelvis in 8 (25%) patients in the com-
bined treatment group and in 12 (38%) of the RNU
alone group. Ureteral location was found in 24 (75%)
and 20 (62%) cases respectively. Multifocality was
an exclusion criteria, patients which had suspicion
for multiple lesion were not included in the study.
All 32 patients in the combined treatment group
underwent four cycles of neoadjuvant chemother-
apy. Dose reduction to 70% owing to toxicity was
performed in only five cases. Chemotherapy was
well tolerated by the patients, as only six (15%) pa-
tients experienced grade 3 adverse events at the end
of the cycle, and these patients fully recovered before
the next cycle.

After four cycles of chemotherapy, there were no
cases of progressive disease; however, there were
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16 (50%) cases of stable disease, 12 (38%) cases of
partial response, and 4 (12%) cases of complete re-
sponse. The average maximal tumour size decreased
by 2.3 cm. The T-stage decreased from T3 to T2 ac-
cording to MRI in 8 cases (25%). Negative cytology
results after chemotherapy were observed in 17 pa-
tients (53%).

Chemotherapy did not affect the surgical complica-
tion rate according to the Clavien-Dindo classifica-
tion. Intraoperative and postoperative complication
data are shown in Tables 2 and 3, respectively. The
safety profile of the groups did not differ.

In the combined treatment group, 4 (12%) patients
underwent partial nephrectomy, 8 (25%) — pelvis or
upper ureter resection with Andersen-Hynes plasty,
12 (38%) — low ureter resection with neocystostomy
and 8 (25%) — ureteral resection with intestinal plas-
ty of the ureter.

Pathological reports confirmed pT2 in 19 (59%) and
pT3 in 13 (41%) patients in the RNU group. In the
combined treatment group, 25% (8/32) of patients
had pathological response with <pT2 disease on the
final pathology among which4 (12%) patients experi-
enced complete pathological response (pT0). Among
the remaining patients, pathological reports con-
firmed pT2 in 17 (53%) and pT3 in 7 (22%) cases.
The kidney function data of the study groups are
shown in Table 4. Prior to surgical treatment, the

total GFR according to scintigraphy did not statisti-
cally differ between both groups (p = 0.13); howev-
er, 3 months after surgery patients who underwent
the organ-sparing approach had a better total GFR
(p = 0.0039), which was probably due to the pre-
served kidney function (18.9 5.1 mL/min).
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Figure 1. Comparison of recurrence-free survival between
groups.
CTG — combined treatment group; RNU — radical nephroureterectomy

Table 1. Clinical and demographic parameters of the study groups

Combined .
organ-sparin Radical
Indicator Statistical parameters 5 paring nephroureterectomy, p-value
management,
n=32
n=32
Age. vears Me, IQR 69 70 Mann-Whitney U test;
8E. ¥ [25%; 75%) [58-77] [57-76] p=0.088
Sex
Male n (%) 19 (59 22 (68) 2=2.49
X
Female n (%) 13 (41) 10 (32) p=0.57
T-stage
2 n (%) 22 (68) 20 (63) 2=1.89;
X
3 n (%) 10 (32) 12 (37) p=0.51
Pelvicalyceal location n (%) 8(25) 12 (38) ¥’ =1.16;
Ureteral location n (%) 24 (75) 20 (62) p=0.28
Maximal tumor size. mm Me, IQR 41.7 49.4 Mann-Whitney U test;
’ (25%; 75%] [25.2-56.4] [30.8-59.2] p=0.39
Total eGFR, mL/min M 5D 66.1£9.5 62389 Ma””'\gz'g”% Utest
Me, IQR - . Mann-Whitney U test;
ECOG [25%; 75%) 0[0-1] 0[0-1] 0=0.14
Body mass index Me, IQR 29.4 28.9 Mann-Whitney U test;
Y [25%; 75%] [25.0-33.7] [26.6-31.6] p=0.45
. Me, IQR 122 114 Mann-Whitney U test;
Hemoglobin, g/L [25%; 75%) [106-132] [101-133] p=0.09

Me — median; M —mean; IQR — interquartile range; SD — standard deviation; Cl — confidence interval, ECOG — Eastern Cooperative Oncology Group score;

eGFR — estimated glomerular filtration rate; n — number of patients
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Table 2. Intraoperative complications in the investigation
groups

Combined .
organ-sparin Radical
Complication g paring nephroureterectomy p-value
management
group
group
Blood loss over ¥?=0.53;
1000 mL, n (%) 1G3) 10) p=0.47
Blood loss over ¥’ =1.26;
500 mL, n (%) 4(29) 2(12) p=0.28
Near lying organ 0 1 ¥x*>=0.19;
trauma, n (%) p=0.61
Average blood loss Mann-
[mL], 250 96 278 +160 -Whitney
U-test;
M £SD (95% Cl) (161-339) (196-352) p=0.70
Surgical duration Mann-
[min], 132 £18 141 431 -Whitney
U-test;
M £SD (95% Cl) (86-119) (87-135) p=0.78
Postoperative stay Mann-
[days], 6.5+1.7 594+2.0 -Whitney
U-test;
M £SD (95% Cl) (4.6-7.7) (3.7-6.7) p=0,69

n —number of patients; M —mean; SD — standard deviation; Cl — confidence interval

Table 3. Postoperative complication rates in the investiga-
tional groups

Table 4. Kidney function in the groups of comparison

Combined .
. - Radical
Indicator organ-sparing
nephroureterectomy
approach
Prior to surgery
Total GFR, 3/min 66.119.5 62.3 £8.9
GFR of the affected kidney, 16.4 45.1 49422
mL/min
3 months after surgery
Total GFR, mL/min 69 +5.1 52 +9.8
GFR of the affected kidney, 189451 _

mL/min

GFR —glomerular filtration rate

Table 5. Progression data at 2-years of follow-up in the study
groups

Combined

Site of reccurence / . Radical Statistical
. organ-sparing .
progression nephroureterectomy evaluation
management
Upper tract 3 (9%) _
reccurence
Bladder reccurence 3 (9%) 5(15%)
0 o x*=1.65;
Nodal metastases 4(12%) 5(15%) p=079
Distant metastases 3(9%) 4(12%)
UTUC-associated 3 (9%) 4(12%)

death

Postoperative Comblnefj Radical Statistical
L organ-sparing .
complications nephroureterectomy evaluation
management
Urine fistula, n (%) 2(2.6) 1(1.3)
Inflammation, n (%) 4(2.6) 2(2.6)
. x?=034
Postoperative woun =0.099
p=0.
suppuration, n (%) 1(1.3) 2(13)
Total, n (%) 7(21) 5(16)

n —number of patients

Median follow-up on the data-cut-off was 32.2
months. Furthermore, we analysed the 2-year recur-
rence-free cumulative survival as the main marker
of effective local control. As shown in Figure 1, bet-
ter recurrence-free survival was observed in the
organ-sparing management group (84% vs 72%, log-
rank test; p = 0.03). Bladder recurrence was seen
in 3 (9%) and 5 (16%) patients of the combined and
RNU alone groups. Data about progression and uri-
nary tract reccurences is shown in Table 5.

DISCUSSION

Urothelial cancer is a complicated oncological pathol-
ogy with a high progression rate and low incidence
[1]. The treatment strategy for localised disease ac-
cording to current guidelines is limited to endoscopic

UTUC — upper tract urothelial cancer

surgery for low-grade tumours and RNU for high-
grade tumours [1]. Systemic treatment is mainly
used before surgery for invasive upper tract urinary
cancer to reduce tumour burden and influence mi-
crometastases. Postsurgical chemotherapy is often
limited because of the low general kidney filtration
rate [4]. In these cases, checkpoint inhibitors could
be used, although the response rate to such systemic
treatment remains low compared to chemotherapy.
Therefore, neoadjuvant systemic therapy with radi-
cal nephroureterectomy is the best treatment option
for high-risk upper tract urinary cancer. Patients
who experience disease progression are more likely
to receive checkpoint inhibitors, which is mainly due
to the limited efficacy of chemotherapy regimens and
low kidney function.

One of the key problems in invasive UTUC treat-
ment is poor kidney function [6, 7]. According to the
data, up to 50% of patients have a reduced gener-
al filtration rate prior to surgery. This means that
by performing kidney removal, we proceeded with
further renal function deterioration. According
to the guidelines, endoscopic treatment can only be
applied to low-risk cases. Patients with high-risk
UTUC often experience recurrence and require
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further nephroureterectomy [10]. Partial ureterec-
tomy has been suggested as an effective alternative
for surgical management of patients with invasive
ureteral tumours. The survival of these patients was
equal to that of those who underwent radical nephro-
ureterectomy, although the general kidney filtration
rate was statistically better in the organ-sparing
management group. This study’s findings suggest
that prognosis of such patients depends mainly
on tumour biology rather than the treatment type.

The main limitations of such treatment are higher

surgical complexity and longer recovery periods [16].

Currently, partial nephrectomy is rarely used for the

treatment of UTUC. Investigations have analysed

the efficacy of organ-sparing surgery for pelvic and
caliceal kidney tumours. These groups were mainly
limited to single centres and imperative indications.

Although the recurrence rates were high, the function

of the affected kidney was preserved in all patients.

In our study, we aimed to evaluate a combined or-

gan-sparing approach for invasive upper tract tu-

mours. The idea of using neoadjuvant chemotherapy
is mainly driven by the following:

1. application of a nephrotoxic agent when the pa-
tient has two functional kidney units to decrease
toxicity

2. susceptibility to chemotherapy may indicate can-
cer aggressiveness and further surgical strategy

3. decreased tumour surgical complexity can influ-
ence the possibility of conducting organ-sparing
surgery

The data generated in this study show promising
results. Under the influence of chemotherapy, 50%
of patients responded to treatment and experienced
regression. The other important parameter was
a 25% decrease in positive cytology rates. The benefit
of such treatment is significant as it permits organ-
sparing surgery. As chemotherapy was well toler-
ated, all patients in the experimental group received
all four planned cycles of therapy. This means that by
applying preoperative chemotherapy, our interven-
tion did not only affect micrometastatic disease but
also reduced local surgical complexity, which could
be achieved in a relatively high number of cases.

Systemic treatment administered preoperatively did

not affect the complication rates, as the rates were

equal in both groups. Chemotherapy in these cases
decreased the primary tumour size and did not neg-
atively influence the occurrence of complications.

The safety profile of this approach did not differ

significantly from that of RNU. Nevertheless, pres-

ervation of the affected kidney unit positively influ-

ences the general kidney filtration rate. The survival
curves, which were better in the organ-sparing man-
agement group, could have been biased by the use
of chemotherapy in one of the groups.

The combined organ-sparing strategy proved
to be effective and not inferior to the standard treat-
ment. We believe that patients with impaired kidney
function will not benefit from systemic treatment.
In cases where the function of the kidney affected
is preserved, it is important to commence systemic
treatment, which could provide further information
for optimal surgical strategy treatment. In respond-
ers, organ-sparing management could be advised
in selected patients, where the affected segment
could be safely removed.

The main limitations of the study were small num-
ber of patients in cohorts, short observation period
and presence of locally advanced cases in both groups
that could strongly impact prognosis. Nevertheless,
the study primarily evaluated chemotherapy effica-
cy, possibility to conduct organ-sparing surgery and
short-term functional and oncological results. Fur-
ther investigation is needed to determine long-term
oncological outcomes.

CONCLUSIONS

Neoadjuvant systemic therapy reduces the complex-
ity of surgical interventions for invasive UTUC with-
out influencing its safety profile. The gemcitabine/
cisplatin regimen leads to high regression rates
in patients with invasive UTUC, and this could lead
to the use of the organ-sparing approach in select-
ed cases. Preservation of kidney function remains
a key parameter that could increase the effectiveness
of systemic treatment.
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