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Chapter 7

Abstract
Background and objective

Current guidelines on radiological follow-up (FU) for patients after treatment for
nonmetastatic renal cell carcinoma (RCC) are not based on robust evidence. This
review aims to evaluate whether 2022 EAU guidelines are non-inferior in terms
of recurrence and (overall) survival compared to a higher imaging frequency of
CT of the chest and abdomen.

Methods

A literature search of relevant search machines (PubMed/Medline, EMBASE) was
performed up to May 29%, 2024. Studies describing patients with nonmetastatic
RCC who underwent curative treatment by means of partial or radical
nephrectomy were included. Studies with higher number of CT-scans than
recommended by the EAU were compared to those that followed guidelines
by examining recurrences and survival data. Outcomes were classified into risk
groups according to 2022 EAU guidelines.

Key findings and limitations

Twenty studies met our inclusion criteria. Sixteen (80%) studies employed
a higher imaging frequency during FU compared to 2022 EAU guideline
recommendations, two studies (10%) followed the guidelines, and two studies
(10%) performed less imaging. Recurrences were rare in low risk (LR) studies (0-
7.6%) and varied among high risk (HR) studies, ranging between 33-40% among
randomized controlled trials and 11-28% in retrospective studies. A meta-
analysis was not suited due to clinical diversity and the risk of bias was high
among cohort studies.

Conclusions

Most studies employ a higher imaging frequency during FU after treatment for
nonmetastatic RCC compared to 2022 EAU guideline recommendations. Survival
and recurrence rates suggest that more frequent imaging than EAU may not
be advantageous, though high-quality evidence is needed to further improve
guidelines.
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Patient summary

In this review we assessed radiological follow-up schedules for patients after
surgery for kidney cancer and compared this to follow-up recommended
by the European Association of Urology guidelines. We found that most
studies apply more frequent imaging during follow-up compared to guideline
recommendations, though survival and recurrence rates are similar among
studies with different imaging frequencies. We conclude that more frequent
imaging than recommended by guidelines may not be necessary, and that
prospective studies are needed to determine whether imaging can be further
reduced during follow-up.
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1. Introduction

Renal cell carcinoma (RCC) accounts for 3% of all malignancies worldwide and
has the highest prevalence in Western countries 2. The more frequent use of
cross-sectional imaging has resulted in an approximate 2% annual increase in the
incidence of RCC per year, though this does not seem to affect survival rates 3.

Approximately one third of patients with nonmetastatic RCC will develop a local
recurrence or distant metastases aftertreatment*. Imaging ofthe chestandabdomen
is standard of care after curative treatment for detection of recurrences, with the
primary aim to achieve oncological control 6. The most commonly used follow-up
(FU) schedules are based on the European Association of Urology (EAU), American
Urological Association (AUA) and the National Comprehensive Cancer Network
(NCCN) guidelines 7°. Nonetheless, there remains variation among the imaging
frequency and modality in the FU schedules proposed by these guidelines. The
2022 EAU guidelines categorize low (LR), intermediate (IR), and high (HR) risk groups
based on the Leibovich score for clear-cell RCC and the pTNM and ISUP grade for
non-clear cell. However, the guideline acknowledges that to date, risk-based models
have not been compared and therefore suggests that other validated models can
be used by physicians based on their own national/regional recommendations .
Notably, the majority of adjuvant trials have based their risk assessment for trial
eligibility on TNM %16, The EAU 2022 guideline recommends the use of computed
tomography (CT) scans of the chest and abdomen 7"7. To date, there is no evidence
that more frequent imaging leads to a higher detection rate of recurrences and
improved survival '8, A large retrospective cohort study of 3651 non-metastatic
RCC patients found that FU according to the 2014 NCCN and AUA guideline
recommendations would miss approximately one third of recurrences, though it is
uncertain whether this impacted survival . Moreover, current recommendations
for radiological FU after treatment are not based on robust evidence. Disadvantages
of frequent CT scans include higher costs, limiting of capacity and resources for
chest and abdominal scans, and increased ionising radiation exposure for patients
2, |In addition, the cost of surveillance per patient is relatively high in EAU guidelines,
specifically for LR patients, compared to other guidelines 2'. Beside this, repeated
imaging during FU can cause increased anxiety for patients 2. Therefore, it is critical
to assess the imaging frequency and duration of current FU schedules. This review
aims to compare the imaging frequency in FU strategies reported in the literature
to the 2022 EAU guidelines by examining recurrences and survival data. Figure 1
illustrates the imaging frequency proposed by the EAU, AUA and NCCN guidelines.
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Postoperative months

3 6 9 12 18 24 30 36 48 60 >60
Low risk
EAU 2022 x CT X X CT x CT x X cT X
AUA 2021 x X x CT/CXR x  CT/CXR/ x x CT/CXR/ CT/CXR/ CT
us us us 72,84,96
and 120
mos
NCCN 2024 x CT x CT X cT x CT X X X
Intermediate
risk
EAU 2022 x CT x CT x CT x CT cT cT CT every
2yr
AUA 2021 x CT/CXRx CT/CXR x  CT/CXR/ x  CT/CXR/ CT/CXR/ CT/CXR/ CT
us us us us 72,84,96
and 120
mos
NCCN 2024 x CT x CT cT CT cT CT (@) cT X
High risk
EAU 2022 CT CT x CT cT CT x CT cT cT CT every
2yr
AUA 2021 CT CT/CXR CT CT/CXR CT CT/CXR/ CT CT CT/CXR/ CT/CXR/ CT
us us us 72,84,96
and 120
mos
NCCN 2024 x CT x CT cT CT cT CT cT cT X

Figure 1. Follow-up schedules of different guidelines per risk group

Abbreviations: EAU; European Association of Urology, AUA; American Urological Association,
NCCN; National Comprehensive Cancer Network, CT: computed tomography, CXR: chest x-ray,
US: ultrasound, mos: months, yr: years EAU low risk: for ccRCC Leibovich score 0-2, non-ccRCC
pT1a-T1b pNx-OMO and histological grade 1-2; intermediate risk: for ccRCC Leibovich score 3-5,
non-ccRCC pT1b pNx-0 and/or histological grade 3 or 4; high risk: for ccRCC Leibovich score
26, non-ccRCC pT2-pT4 any histological grade or pT any, pN1cMO with any histological grade.
AUA low risk pT1 and grade 1-2, intermediate risk: pT1 and grade 3-4, or pT2 any grade, high
risk: pT3 any grade, very high risk: pT4 or pN1, or sarcomatoid/rhabdoid dedifferentiation, or
macroscopic positive margin. NCCN low risk (stage 1): pT1 Nx-0, intermediate risk (stage 2):
pT2NO, high risk (stage 3): T1-2N1, T3Nx, NO-1

2. Evidence acquisition

2.1 Search strategy

This systematic review was conducted in line with the Preferred Reporting Items
for Systematic Review and Meta-Analyses (PRISMA) guidelines. The protocol
was registered in the International Prospective Register of Systematic Reviews
(PROSPERO) database (registration number CRD42023461466). The literature
search was performed in collaboration with a medical librarian (FJ.) covering
the PubMed/MEDLINE and EMBASE (OVID) search machines to identify studies
published up to May 29, 2024. The search strategy contained (variations of)
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the following terms: renal cell carcinoma, surgical procedures, nephrectomy,
survival, and recurrence. The full search strategy is provided in Appendix 1.

The following PICO was used to develop the search strategy:

Population: patients with nonmetastatic RCC (all subtypes and risk scores) who
underwent curative surgical treatment.

Intervention: studies with higher imaging frequency by means of CT of the chest
and abdomen than recommended by the 2022 EAU guidelines during FU.

Control: studies with imaging frequency of CT of the chest and abdomen
according to the 2022 EAU guidelines.

Outcome: (time to) recurrence, survival data (overall survival (OS), cancer specific
survival (CSS), recurrence-free survival (RFS), disease free survival (DFS)).

2.2 Study selection

In this review we included studies with patients aged > 18 years who underwent
curative treatment by means of partial or radical nephrectomy for nonmetastatic
RCC that reported a FU schedule using CT of the chest and abdomen with
intravenous contrast and a minimum FU duration of two years. Studies that
did not report recurrences (local and distant metastases) and survival data (OS,
CSS or RFS/DFS) were excluded. Studies reporting FU after focal therapy were
excluded due to different imaging recommendations.

Studies with a median FU duration of less than two years or a cohort of <50
patients were excluded. If recurrences could not be classified into LR, IR or HR
of recurrence as stated in 2022 EAU guidelines (Leibovich 2003 for clear-cell
RCC, TNM for non-clear cell RCC), authors were requested to provide the risk-
categorization data (other models than Leibovich 2003, risk defined by TNM). If
there was more than one study using the same or overlapping cohort, data from
the most recent publication was used. In the case of multiple articles from one
randomized controlled trial, data was collected from all relevant publications.
Case reports, letters to the editor, editorials and congress abstracts and studies
not published in the English language were excluded. Systematic reviews were
screened for potentially relevant articles, after which they were excluded. Articles
published before 2003 were excluded, as studies from before this period
were considered outdated. The literature search was completed by screening
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the reference lists of the included studies for potentially relevant studies and
additional reports identified by the author panel. Selection of articles was done
independently by two authors, L.B. and M.R. Discrepancies regarding study
inclusion were resolved with a third and fourth independent reviewer (P.Z. and
M.H.). Screening was done in Rayyan, an online tool for systematic reviews.

2.3 Data extraction

Data extraction was done by two authors (L.B. and M.R.) using a template in
Microsoft® Excel for Mac. V.2016 (Microsoft Corp, Redmond, WA, USA). Baseline
characteristics, follow-up schedules, recurrences and survival data were
extracted and recorded. If studies consisted of other types of therapy besides
surgery (e.g. focal therapy), the data of patients who underwent partial or radical
nephrectomy were extracted. Data regarding survival and recurrences were
only extracted when clearly stated in text or tables, not estimated from Kaplan
Meier plots. Recurrences and survival outcomes were classified into risk groups
according to the 2022 EAU guidelines, based on the Leibovich score for clear-
cell RCC and pathological stage and grade for other subtypes ”'”. In randomized
controlled trials (RCTs) with (neo)adjuvant systemic therapy for nonmetastatic
RCC, data from the placebo arm was extracted.

2.4 Outcome measurements

The outcomes of interest were recurrence of disease (local and distant) and
survival data, classified by risk group and imaging frequency compared to EAU
guidelines. Survival outcomes included OS, CSS, RFS and DFS.

2.5 Data synthesis

Baseline characteristics were analyzed using descriptive statistics. Patients with
benign histology were excluded from oncological outcomes. Due to the lack of
comparative data among trials, no meta-analysis was performed and findings
were described in a narrative synthesis.

2.6 Risk of bias assessment

The Quality in Prognosis Studies (QUIPS) tool for non-randomized studies,
developed by Cochrane, was used to evaluate the methodological quality of the
included cohort studies . Though specific for prognostic studies, the tool was
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used asit contains the relevantdomains for assessing for risk of bias (participants,
attrition, outcome measurement, outcome measurement, study confounding
and reporting of results). For RCTs the RoB 2 tool was used as recommended in
the Cochrane handbook for systematic reviews 4. The articles were assessed by
the two independent reviewers (L.B. and M.R.). Disagreement was resolved by
consulting a third reviewer (P.Z).

3. Evidence synthesis
3.1 Literature search

The literature search identified 6546 articles after removal of duplicates and
those published before 2003, followed by the exclusion of 6173 articles based on
title/abstract. The remaining 373 articles were screened for eligibility based on
full-text, leaving 20 papers for inclusion.-If studies met all other inclusion criteria
besides a risk classification of the recurrences (n=13), the corresponding authors
were contacted to request raw data, of which one responded. Figure 2 presents
a flowchart of the inclusion process of the relevant studies.

3.2 Data extraction
3.2.1 Baseline characteristics

A total of 7448 patients were followed in the 20 included studies, of which 7169
(96%) were pathology proven RCC. We included the placebo arm of 6 RCTS 01113
152528 13 retrospective cohort studies 2°#' and 1 prospective cohort study .
Baseline characteristics are described in Table 1.

3.2.2 Outcomes

Imaging frequency

Of the 20 reviewed articles, two adhered to the 2022 EAU guidelines, while
16 studies employed a higher imaging frequency. Of the included articles, 11
studies included LR patients: seven focused exclusively on LR patients 30-3234353941
and four included a combination of LR, IR and HR patients 2°333842, The seven
studies concentrating solely on LR patients all had a higher imaging frequency
than recommended by 2022 EAU guidelines, primarily due to a higher number of
CT scans during the first two years of FU. The imaging frequency of the included
studies compared to 2022 EAU guideline recommendations is shown in Table 1.
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Search update in . .
June 2024 (after Articles identified through database Articles removed before
removing duplicate searching (Embase PUBMED): screening:
articles) (n=10824) ) A
(n=395) Duplicate articles removed
Py (n=3593)

Articles before 2003
(n=1080)

Identification

>
>

— Articles excluded on title and

Articles screened (n=6546) bstract (n=6173)

e  Wrong study design:
case reports, case
series, cohort <50
patients, systematic
reviews (n=3334)

«  Wrong population type:
metastatic RCC,
patients <18 years old,
no RCC, animal studies,
Studies with only
ablation as treatment
option
(n=2299)

. Foreign language
(n=256)

e  Wrong publication type:

comments, abstracts,

) letters to the editors

Full text ar!iclc‘a's assessed for Articles excluded after full-text
eligibility screening (n=353)
(n=373) . No clear follow-up
schedule (n=166)

. Not possible to classify
recurrences into risk
groups (n=79)

. Wrong publication type:
foreign language,
letters, editorials, or not
accessible articles
(n=34)

¢ No TNM-classification
(n=31)

e Do not meet the
inclusion criteria:
metastatic patients, <50
patients, FU <24
months (n=26)

e  Survival data
incomplete (n=16)

e Two studies with same
cohort (n=1)

Screening

Eligibility

Articles included in review
(n=20)

Included

Figure 2: Selection of studies

Three studies included a mix of LR, IR, HR patients, all of whom were subjected to
the same imaging schedule 223842 This led to a relatively high imaging frequency
for LR patients, and a similar or lower frequency of CT scans compared to 2022
EAU guidelines for IR and HR patients, shown in Table 1 and 2.
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Nine studies exclusively focused on IR/HR patients, of which six were RCTs 10113
152526363740 The RCTs all investigated (neo)adjuvant systemic therapy for patients
with locally advanced RCC, and employed a high frequency of CT scans, ranging
from every three to four months in the first two or three years, followed by a
reductioninimaging frequency 01131525 One retrospective study, which included
patients with a cT3a tumor, adhered to the 2022 EAU guidelines #°. One study
had a lower imaging frequency during FU and performed CT scans at 3 and 12
months, followed by yearly imaging ¥. In summary, 80% of studies employed a
higher imaging frequency than recommended by EAU guidelines.

3.2.3 Recurrences and time to recurrence
Low risk:

Of the studies that included LR patients, recurrences ranged from 0-7.6%, except
for the study by Andrews et al., which found recurrences in 11% and a FU of 9.4
years. This studyalsoincluded patients with T1bG3-4 disease, indicatingthatsome
recurrences could have been classified as IR . Park et al. found no recurrences
after partial nephrectomy at a median FU time of 68 months *°. Besides the study
by Andrews et al, median FU time ranged between 42 and 76 months. Median
time to recurrence was reported in four studies and ranged from 36-73 months
31323442 Recurrences according to risk group and imaging frequency are reported
in Table 2. Moreover, all studies reporting only LR patients had a higher imaging
frequency compared to EAU guidelines and reported relatively low percentage
of recurrences in their cohorts.

Intermediate and high risk:

Among the six RCTs included in this review, recurrences varied between 33 and
40% at median FU of 30 to 80 months 01113152526 The retrospective studies
reported lower recurrence rates (11-28%), at median FU times ranging between
26 to 43 months. In specific, Yim et al., reported a relatively low percentage of
11% in patients with cT3a tumor who underwent PN “°. Time to recurrence was
reported inthe study by Oh etal. and was three months after radical nephrectomy
and 8.5 months after partial nephrectomy *’. Recurrences of the intermediate/
high risk group are shown in Table 2. Recurrences among intermediate/high
risk studies varied, especially between RCTs and retrospective studies, so we
cannot assume higher imaging frequency than recommended by the EAU leads
to higher recurrence rates.
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3.2.4 Survival
All studies reported either OS, CSS, RFS/DFS or a combination.

Low risk:

Among the seven studies that only included LR patients, the 5-year OS rate was
reported in five studies, from 90 to 100% 3032353941 The OS rates are shown in
Table 2 and more detailed survival analyses are reported in Table 3. The 5-year
CSS rate was noted in three studies with values ranging from 97 to 99% 303435,
The 5-year RFS rate was documented in five studies with a range of 96 to 100%
31.32343539 All LR studies employed a higherimaging frequency than recommended
by the EAU.

Intermediate/ high risk:

The OS rates were reported in four RCTs and two retrospective studies that only
reported IR and HR patients. The ASSURE trial reported a 5-year OS rate of 80%
15, In the PROTECT trial the 5-year OS was stratified by T stage: 84% (T1-2), 83%
(T3) and 65% (T4) 7. The IMMOTION trial reported a 3-year OS of 90% and the
KEYNOTE trial showed a 91% OS rate at a median FU of 30 months 4?8, These OS
rates are shown in Table 2. The RCTs had a higher imaging frequency compared
to the retrospective studies, though we cannot conclude overall survival was
higher in studies with more frequent imaging.

The CSS was not reported in any of the RCTs. Oh et al. reported a 5-year CSS of
100% and 87% for partial nephrectomy and radical nephrectomy, respectively,
though in this study 49% of the patients who underwent partial nephrectomy
were technically considered IR, compared to 29% of radical nephrectomy
patients ¥’.

The ASSURE, STRAC, PROTECT, IMMOTION, and KEYNOTE trials all had DFS as
their primary endpoint. The 5-year DFS rates in the ASSURE and STRAC trials
were 56% and 51%, respectively '>%. The PROTECT trial found 3-year DFS rates of
56% and 64% (two different intention to treat groups), and the IMMOTION trial
63% '91427_ Results are summarized in Table 3.
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3.3 Risk of bias and quality assessment

Results for the risk of bias for each domain in the included studies are displayed
in Table 4. The risk of bias was moderate to high among cohort studies and low

among the RCTs.

Table 3: Detailed survival outcomes

Authors Length N Overall survival Cancer specific  Recurrence free
of FU (%) survival (%) survival / Disease
(months) free survival (%)
median
(IQRor
range)
Andrade, 2015%® 62(51-71) 110  5yr:91 5yro8 5yro8
Andrews, 2019 94yr, 1379 5yr:PN92 5yrPN 99 NR
Antonelli, 2007 73-75 642 NR NR 5yr:<4cm 97,
24.cm 92
Beauval, 2018* 64 110 5yr:95 5yr97 5yr 86
Bosnali, 2023* 42(21-85) 182  5yr90;10yr79 NR 5yr99,10yr92
van den Brink, RN 38 200 10yr92 10yr 98 NR
2024 (17-66), PN
42 (14-74)
Carini, 2006 76(12-225) 232 NR 5yr:97;10yr:95  5yr:96; 10yr: 98
Chan, 2022% 71 93 T1a5yr:91,10 T1a5yr:99; 10 5yrLRFS 99, 10 yr
yr: 88 yr99 LRFS 93
Chang, 2021 38 159 NR NR Mean DFS 33 mos
Haas (ASSURE), 70 647 5yr80 NR 5yr DFS 56
2016
Motzer/Ravaud, 80 306  NR NR 5yr DFS 51
2016, 2018
(STRAC)1 1,26
Motzer, 2017 & 77(69-85) 769  5yrT1/2:84,73: NR 3yr DFS 56-64
2021 (PROTECT)"* % 83,T4: 65
Oh, 2013% 43 343 5yrPN98 RN81 5yr PN 100, RN 87 5yr PN 97; RN 55
Otaola, 2022 46(10-97) 234 NR Syr 100 5yro8
Pal, 2022 45(39-51) 388  3yr90 NR 3yrDFS 63
(IMMOTION)™
Park, 2019* 68 (PN) 53 Syr 100 S5yr 100 5yr 100
Powles/Choueri, 30(26-37) 498 30 mos 91 NR DFS 66
2022, 2024
(KEYNOTE)'> 2
Ryan, 2023 76(61-92) 770 NR NR 5yr63
(EVEREST)*®
Yim, 20214 26(19-33) 157  5yr91 5yro3 5yr82
Yu, 2020* 41 185  5yr92 NR NR

Abbreviations: Yr: year, RN: radical nephrectomy, PN: partial nephrectomy, Mos: months, NR:
not reported, LRFS: local recurrence free survival
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4. Discussion

This systematic review evaluating radiological FU protocols for nonmetastatic RCC
found that the majority of studies (80%) employed a higher imaging frequency
than those following the 2022 EAU guideline FU recommendations (10%) in the
respective risk groups. There was clinical diversity among the included studies,
and most cohort studies exhibited a high risk of bias.

Overall, authors did not justify the imaging frequencies utilized in their studies,
and many did not reference specific guidelines. Consequently, the rationale for
the relatively high imaging frequencies, especially in retrospective cohort studies,
remains unclear. Specifically for LR patients, NCCN guidelines recommend more
frequent imaging during the first five years of FU compared to the EAU and AUA,
thus certain studies may have based their FU schedule on NCCN guidelines
79, In addition, guidelines have changed their recommendations for imaging
frequency and modality over the years, which may also account for variations in
FU schedules reported in the included studies.

Moreover, as most studies reported a higher imaging frequency, comparison
with 2022 EAU guidelines for recurrences and survival data was challenging. In
studies with LR patients, recurrence rates were low and the CSS and RFS rates
were high, raising the question of whether the applied imaging frequencies
can be reduced. Data from the RECUR consortium, showed that more intensive
imaging (> twofold than recommended by 2022 EAU guidelines) does not result
in improved OS after recurrence *. We also found the reported OS in the studies
included in our systematic review similar in the respective risk groups regardless
of the frequency of imaging. However, inter trial comparison is biased by
heterogeneity of the patient populations. Another study using RECUR data also
demonstrated that increased use of cross-sectional imaging (CT/MRI), compared
to conventional imaging (ultrasound/chest x-ray), did not result in improved
survival post-recurrence, though in this review we only focused on CT-scans
during FU &,

Though time to recurrence was not mentioned in several studies, in LR groups
it was relatively late, ranging from 36 to 72 months. The RECUR database
examined recurrence patterns of clear-cell RCC patients and found a median
time to recurrence of 34.7 (IQR 11.6-59.98), 24.6 (IQR 12.8-49.3), and 12.5 (IQR
5.5-25.0) months for LR, IR and HR groups, respectively (p<0.001) ®. In LR patients,
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recurrences were rare and the time to recurrence was similar between those who
were classified as curable versus incurable, suggesting that frequent imaging
in early FU does not result in survival benefit (7). Another large cohort study
that examined patients with cT1-2 tumors who underwent partial nephrectomy
found that 95% of local recurrences and 83% of distant metastases occurred
within 36 months 4. Of these recurrences, 92% of patients were suitable for
curative treatment. Based on these studies and this systematic review, we can
infer that for LR patients, higher imaging frequency than recommended by the
2022 EAU guideline in the first three years of FU (=three CT-scans) may not be
of advantage, as early recurrences are rare and survival rates are high 6434546,

In this review, most studies with IR/HR patients did not report time to recurrence.
The CORONA/SATURN project showed that grade 3-4 and advanced tumor stage
is associated with early recurrence. Patients with early recurrence (<12 months)
had a worse CSS (24%) compared to patients with later recurrence (12-50
months, CSS 35%) after 3 years FU “. For HR patients, imaging is of added value
in early FU for detection of recurrences, however the impact on survival must
be determined. Fundamentally, for patients with metachronous metastases, the
start of systemic therapy is frequently postponed until the onset of symptoms
47, Consequently, the necessity of frequent imaging during FU is arguable, as
imaging can also be performed when clinically warranted. Volkmer et al.,
suggested imaging when clinically indicated for bladder cancer patients, as overall
survival was similar between patients with symptomatic and asymptomatic
recurrences after cystectomy “. This could also be further investigated for RCC
in a randomized trial, where patients in the experimental arm undergo CT scans
when symptomatic, compared to standard of care according to EAU guidelines.
Besides overall survival, outcomes such as radiation exposure and cost-
effectiveness could also be evaluated. Randomized studies could also benefit
from biomarkers such as Kidney Injury Molecule 1 (KIM-1), which was associated
with worse prognosis and DFS in the IMmotion010 and Checkmate 914 trials
4950 Glycosaminoglycans (GAGs), currently under investigation in the AURORAX-
0087A study, could also serve as a biomarker to predict or detect recurrences at
earlier timepoints compared to imaging °'.

In addition, other studies propose to incorporate age and comorbidities into
FU schedules. For example, Stewart-Merrill et al. found that the risk of non-
RCC related death exceeds that of abdominal recurrence at six months in LR
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patients aged 80 and older, and that this is also the case for all patients with a
Charlson Comorbidity Index > 2 52, These findings suggest that specifically for
LR and elderly patients, frequent scanning is not advantageous due to lack of
survival benefit. We recommend discussing these patient-specific factors when
counseling patients during surveillance in a shared decision manner.

This review has distinct strengths, such as the systematic approach and the
registered protocol. While it is apparent there is a lack of evidence supporting
current guidelines, this review summarizes the current use of CT during FU
in studies by examining recurrence rates and overall survival. Despite clinical
diversity among studies, we did not observe large differences in survival trends
within risk groups. This highlights the need for a prospective study where
the effect of less frequent imaging on survival is evaluated. Furthermore, our
systematic review is not devoid of limitations. The risk of bias in most studies
was moderate to high, mainly due to the retrospective nature and lack of
adequate methodology description of studies. In addition, there was variation
in the reporting of risk-assessment and other outcomes, highlighting the need
for a core outcomes set for trials with RCC patients *. None of the included
studies mentioned adherence to follow-up protocols, creating potential bias in
the reported outcomes. Several articles did not report the time to recurrence,
thereby preventing extensive analysis on recurrence patterns. Authors were
contacted with the request to provide the data, though in many cases we did
not receive a response. In summary, due to these limitations we cannot make
distinct recommendations for an ideal FU schedule.

In addition, this review focused specifically on the frequency of CT-scans during
FU, though other imaging modalities such as ultrasonography, chest X-ray and
magnetic resonance imaging (MRI) scans could also be of value. For example,
the AUA guidelines incorporate ultrasonography and chest radiography during
FU for LR patients, yet the 2022 EAU guidelines do not °. Potential benefits of
these imaging modalities are lower costs and less radiation exposure 20545, |n
2016, Lobo et al. compared cost differences and radiation exposure between
the Canadian Urological Association (CUA), AUA, EAU and NCCN guidelines for
patients who underwent partial nephrectomy using a Monte Carlo simulation
model. The model estimated the 5-year cost of FU for LR patients to be higher
for EAU and NCCN ($1,705 and $1,768, respectively) compared to AUA and
CUA ($1,076 and $587, respectively). The cost of surveillance was higher for
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HR patients following AUA and NCCN guidelines ($3,904) compared to EAU
($2,525) and CUA ($903). Nonetheless, CUA and EAU guidelines diagnosed the
highest percentage of LR patients (>95%) and all guidelines diagnosed more
than 92% HR recurrences. Though these guidelines are no longer up to date,
this study illustrates variation in the costs among guidelines and suggests
that more expensive protocols (e.g. higher imaging frequency or use of CT) do
not necessarily result in a higher detection rate. Furthermore, these findings
highlight the need for new surveillance protocols that enforce oncological control
while being cost-effective 2'. In addition, Rossi et al. described that patients may
experience increased anxiety surrounding check-ups, especially in the delay
between imaging and receiving the results 22

5. Conclusion

This systematic review shows that most studies apply more frequent CT-scans
than recommended in 2022 EAU guidelines. Survival and recurrence rates
suggest that more frequent imaging than EAU may not provide an advantage,
though there is a need for high-quality evidence to further improve guidelines
and avoid unnecessary imaging. We recommend considering comorbidities and
life expectancy when establishing a FU schedule and counseling patients in a
shared decision manner.
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Appendix 1. Full search strategy

Search done by: Faridi Jamaludin, Amsterdam UMC location University of
Amsterdam, Medical Library AMC, Meibergdreef 9, Amsterdam, The Netherlands

UPDATE SEARCH 6-9-2023 t/m 28-5-2024

28-5-2024:

Databases: Before deduplication After deduplication
PubMed, Embase (Ovid)

Total 907 395

PUBMED: UPDATE SEARCH 6-9-2023 t/m 28-5-2024

235 results

(“Carcinoma, Renal Cell’lMesh] OR renal cell carcinom*[tiab] OR renal
carcinom*[tiab] OR renal cancer*[tiab])

AND

(“Surgical Procedures, Operative"[Mesh]ORnephrectom*[tiab] OR ablation*[tiab]
OR ablative[tiab] OR surgical[tiab] OR surger*[tiab])

AND

(“Survival Analysis"[Mesh] OR “Survival’[Mesh] OR “Recurrence”[Mesh] OR
“Neoplasm Recurrence, Local'[Mesh] OR recurr*[tiab] OR surviv*[tiab])

AND

(“Clinical Trial” [Publication Type] OR “Randomized Controlled Trial” [Publication
Type] OR “Cohort Studies”[Mesh] OR “Controlled Clinical Trial” [Publication Type]
OR random*[tiab] OR trial*[tiab] OR cohort[tiab] OR retrospectiv*[tiab] OR
prospectiv*[tiab])

AND (“2023/09/06"[Date - Publication] : “2024/05/28"[Date - Publication])
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EMBASE (OVID): UPDATE SEARCH 6-9-2023 t/m 28-5-2024
Database(s): Embase ClassictEmbase 1947 to 2024 May 24

Search Strategy:

# Searches Results

1 renal cell tumor/ or exp renal cell carcinoma/ 41880

2 (renal cell carcinom* or renal carcinom* or renal cancer®).ti,ab kf. 87423

3 tTor2 102616

4 surgery/ or exp abdominal surgery/ or exp cancer surgery/ or elective surgery/ 2791038
or exp surgical approach/ or exp urologic surgery/

5 (nephrectom* or ablation* or ablative or surgical or surger¥).ti,ab,kf. 3480420

6 4or5 4837843

7 exp survival analysis/ or exp survival/ or exp survival rate/ 1556638

8 recurrent disease/ 229569

9 tumor recurrence/ 75371

10 cancer recurrence/ 279505

11 (recurr® or surviv*).ti,ab,kf. 3143134

12 7or8or9or10o0r11 3575415

13 exp clinical trial/ 1931005

14 cohort analysis/ 1168498

15 (random* or trial* or cohort or retrospectiv* or prospectiv*).ti,ab kf. 6506599

16 13or140r15 7286399

17 3and6and 12 and 16 9464

18 limit 17 to conference abstracts 3696

19 17 not 18 5768

20 limit 19 to yr="2023 -Current” 672
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