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Abstract

Objective—To determine associations between pre-treatment characteristics and treatment
selection in patients presenting with clinical stage | (cT1) renal masses.

Methods—Using institutional data, patients presenting with cT1 (<7cm) renal tumors managed
with active surveillance (AS), tumor ablation (ABL), partial nephrectomy (PN), or radical
nephrectomy (RN) from 2005-2011 were identified. The associations between pre-treatment
characteristics and selected treatment strategy were assessed using multinomial regression models
using RN as the reference group.

Results—969 patients (mean age 61.9+12.8 years) with 1,034 cT1 lesions (mean tumor size
3.3+1.5 cm) met inclusion criteria. Patients were initially managed with RN (29.4%), PN (38.8%),
ABL (6.1%), and AS (25.7%) respectively. Traditionally captured covariates including older age
(PN: OR 0.96 [CI 0.94-0.99]) and decreasing tumor size (PN: OR 0.2 [CI 0.1-0.4], ABL: OR 0.01
[CI 0.0-0.1], AS: OR 0.2 [CI 0.1-0.3]) were associated with alternative treatment types when
compared to RN. However, characteristics associated with treatment type that are not included in
traditional registry or administrative data included presence of a solitary kidney (PN: OR 11.9 [CI
2.9-48.9], ABL: OR 15.5 [CI 2.5-98.1], AS: OR 7.1 [CI 1.3-39.3]) and high complexity NS (PN:
OR 0.1 [CI 0.1-0.3], ABL: OR 0.1 [CI 0.0-0.6], AS: OR 0.1 [CI 0.03-0.3]).

Conclusions—Pre-treatment characteristics associated with treatment type in our series,
including presence of a solitary kidney and anatomic complexity, are poorly captured using
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administrative and registry data. Observational studies investigating variation in practice patterns
for stage | renal masses require improved integration of clinical and tumor characteristics to
reduce selection biases.
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Introduction

Methods

It has been estimated that more than 64,000 patients will be diagnosed with cancer of the
kidney or renal pelvis in 20121, and the increased use of abdominal imaging over the past
decade has resulted in a stage and size migration towards localized small renal masses
(SRM)Z4, Although there is conflicting evidence regarding an overall survival benefit®,
partial nephrectomy (PN) has supplanted radical nephrectomy (RN) as the recommended
treatment for amenable lesions®7 to reduce the risk of adverse outcomes associated with the
development of chronic kidney disease (CKD)8. While use of open or minimally invasive
nephron sparing surgery (NSS) has slowly but steadily increased over the last decade®12,
tumor ablative techniques (ABL) and active surveillance (AS) have been simultaneously
integrated into treatment algorithms despite a lack of meaningful long term data®. The rapid
adoption of these treatments has outpaced the understanding of the marginal benefits of each
respective therapy, confounding management decisions as well as assessment of national
practice patterns.

To better understand the gradual uptake of NSS in community practice, significant attention
has been directed towards identifying characteristics associated with treatment type using
observational data®16. However, clinical characteristics that more accurately reflect case
mix may impact surgical management decisions for localized renal tumors but are poorly
captured using administrative and registry data. This may result in selection and omitted
variable biases and limit the reliability of study findingsl’. Further, the relationship between
pre-treatment characteristics and utilization of ABL or AS remains poorly studied1418-20, |n
this retrospective cohort study, our objective was to determine the relationship between pre-
treatment patient characteristics and selected management strategy in patients presenting
with clinical stage I renal masses to a large tertiary care cancer center and to compare these
characteristics to those captured in administrative and registry datasets.

Following Institutional Review Board approval, our prospectively maintained kidney tumor
database was queried to identify all patients presenting with a clinically localized stage |
(<7cm) renal mass who elected to pursue treatment at our institution from 2005-2011.
Patients were stratified by initial treatment strategy employed (PN, RN, ABL, AS). As
treatment type included non-extirpative management strategies, differences between open
versus minimally invasive surgery were not evaluated. Patients undergoing cryo- or
radiofrequency ABL via either a percutaneous or laparoscopic approach were collapsed into
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a single ABL category. Patients who initially were managed expectantly (for a minimum of
6 months) and later progressed to definitive therapy were captured only in the AS group.

Pre-treatment variables evaluated included those easily measured using administrative
claims data (age, gender, race, comorbidities, history of previous malignancy, history of
previous abdominal/retroperitoneal surgery, year of diagnosis), those captured using tumor
registry data (tumor size, bilateral disease at presentation, pathologic characteristics), and
clinical data most accessible through chart abstraction (Eastern Cooperative Oncology
Group (ECOG) performance status, Body Mass Index (BMI), serum creatinine (Cr),
Glomerular Filtration Rate (GFR), Chronic Kidney Disease (CKD) stage, and tumor
Nephrometry Score (NS)). Clinical severity was determined by Charlson Comorbidity Index
(CCI)2L. Anatomic severity was determined by NS22, and patients were stratified by low
(NS 4-6), intermediate (NS 7-9), and high (NS 10-12) anatomic complexity groups. GFR
was calculated using the Modification of Diet in Renal Disease Equation and patients were
further stratified by CKD stage (I-V) using established GFR thresholds.

Statistical Analyses

Results:

Patient and tumor characteristics at the tumor level were compared between treatment
groups using analysis of variance and Pearson chi square analyses. Trends in procedures
performance were compared between 2005 and 2011 using Fisher Exact and chi square
tests. The associations between pre-treatment characteristics (at the tumor level) and
treatment strategy employed were assessed using multinomial logistic regression models
using RN as the reference group. Covariates meeting a p<0.10 level of significance were
included for model development, and our final model was adjusted for age, gender, CClI,
ECOG performance status, CKD stage, previous history of abdominal or retroperitoneal
surgery, history of prior malignancy, presence of solitary kidney, bilateral tumors at
presentation, tumor size, NS complexity group, hilar designation, and year of diagnosis.
Sensitivity analyses were performed to assess the impact of missing data. All analyses were
performed using Stata v10 (StataCorp., College Station, TX), all hypothesis tests were 2-
sided, and the criterion for statistical significance was p<0.05.

A total of 969 patients (mean age 61.9+12.8 years; 62.2% male, 87% Caucasian) presenting
with 1,034 localized stage | renal tumors (mean tumor size 3.3£1.5cm, mean NS sum
7.5+1.9) met final inclusion criteria (Table 1). The initial treatment strategy employed for
each tumor was RN (n=304, 29.4%), PN (n=401, 38.8%), ABL (n=63, 6.1%), and AS
(n=266, 25.7%) respectively. Comparing the proportion of patients treated in 2005 and 2010
(last year with complete data), the use of PN significantly increased (37 versus 68%,
p<0.0001), utilization of AS did not significantly change (12 versus 20%, p=0.09), while the
use of RN (38 versus 7%, p=0.02) and ABL (12 versus 5%, p<0.001) significantly decreased
over time (Figure 1). Note that all patients including those with missing data were included
(n=1,021) to accurately portray evolving practice patterns at our institution over the length
of the study period, and these proportions are reflective of treatment at the patient and not
tumor level. Pathology and histology data were available for 75.2% (n=729) and 92.3%
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(n=894) of the sample respectively. Pathologic examination revealed predominantly pTla
(56.4%) and pT1b (22.6) disease in patients undergoing definitive resection (including
patients managed initially with AS who progressed to intervention). Of patients with
available histologic type (including biopsy data), clear cell (59.5%) and papillary (14.8%)
were the most common RCC phenotypes, while 15.5% and 2.7% of lesions were benign or
non-RCC malignancies respectively.

Treatment groups significantly differed by patient age (p<0.0001), gender (p=0.03), CClI
(p<0.0001), CKD stage (p<0.0001), history of abdominal or retroperitoneal surgery
(P<0.0001), history of prior malignancy (P<0.0001), presence of solitary kidney (P<0.0001),
bilateral tumors at presentation (p<0.0001), tumor size (p<0.0001), NS complexity group
(p<0.0001), and hilar designation (p<0.01) (Table 2). In contrast, no differences were
observed with respect to race, ECOG performance status, or BMI between groups.

After adjusting for age, gender, CCI, ECOG performance status, CKD stage, previous
history of abdominal or retroperitoneal surgery, history of prior malignancy, presence of
solitary kidney, bilateral tumors at presentation, tumor size, NS complexity group, hilar
designation, and year of diagnosis (Table 3), patients with ECOG performance status =1
(OR 2.8 [CI 1.1-7.4]), solitary kidney (OR 11.9 [CI 2.9-48.9]), bilateral disease (OR 6.2 [CI
2.0-18.9]), and more recent year of diagnosis (OR 1.8 [CI 1.5-2.1]) were more likely to
undergo PN, while patients with increased age (OR 0.96 [CI 0.94-0.99]), CKD stage V (OR
0.0 [CI 0.0-0.0]), increasing tumor size (OR 0.2 [CI 0.1-0.4]), and high NS complexity (OR
0.1 [CI 0.1-0.3]) were less likely to undergo PN. Factors associated with ABL treatment
included CCI 1-2 (OR 2.7 [CI 1.1-6.8]), CCI 23 OR 3.7 [CI 1.2-12.0]), solitary kidney (OR
15.5 [C] 2.5-98.1]), bilateral disease (OR 5.3 [CI 1.2-24.1]), and more recent year of
diagnosis (OR 1.2 [CI 1.1-1.5]), while patients with increasing tumor size (OR 0.01 [CI
0.0-0.1]) and high NS complexity (OR 0.1 [CI 0.0-0.6]) were less likely to undergo ABL.
Characteristics associated with use of AS included CCI 1-2 (OR 2.2 [C] 1.1-4.5]) and =3
(OR 6.9 [CI 2.5-18.9]), solitary kidney (OR 7.1 [CI 1.3-39.3]), and bilateral disease (OR 7.6
[CI 2.2-26.0]), while patients with CKD stage V (OR 0.1 [CI 0.01-0.7]), history of prior
malignancy (OR 0.5 [C] 0.2-0.9]), increasing tumor size (OR 0.2 [C] 0.1-0.3]), and high NS
anatomic complexity (OR 0.1 [CI 0.03-0.3]) were less likely to undergo expectant
management. When repeating analyses restricted to tumors with documented NS (n=775) or
CKD stage (n=896), few differences were noted in specific clinical characteristics associated
with each treatment modality. As these analyses minimally impacted our findings these data
were not reported.

Discussion

With increasing evidence that RN is over utilized in the treatment of RCC13, significant
attention has been directed towards studying practice patterns for localized renal tumors
using observational data from cancer and population registries as well as administrative data
sets. These studies consistently report that use of NSS is gradually increasing®10.13 and a
recent study using the National Cancer Database (NCDB) demonstrated that performance of
radical nephrectomy for localized stage | RCC declined from 88% in 1993 to 58% in
200712, Importantly, these studies also demonstrate that access disparities and regional

Urology. Author manuscript; available in PMC 2014 May 22.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Smaldone et al.

Page 5

variation in practice patterns exist, highlighting a potential quality of care issuel9-12, Trends
in the surgical management of localized renal tumors at our institution (Figure 1) are
consistent with these national trends, as use of RN decreased from 38% to 7% from 2005 to
2010. Accordingly, use of NSS increased from 37% to 68% over the same time period, and a
PN was performed in 90% of patients undergoing surgery for a stage | renal mass in 2010.

However, while observational studies have consistently demonstrated that hospital and
patient demographic characteristics are associated with treatment type, minimal research has
been directed towards identifying clinical characteristics that may influence the adoption of
PN or alternative management strategies such as ABL or AS18.19. Highlighting this
deficiency in the literature, our findings suggest that surgeon preference for performing RN
for highly complex lesions, and maximizing nephron preservation (via PN, ABL, or AS) in
the case of bilateral disease or a solitary functioning renal unit, may account for some of the

variation in practice patterns that have been previously described due to differences in case
mix9:10.12,13

Treatment decisions for patients presenting with localized SRMs are complex, and the risks
of PN may outweigh a marginal survival benefit in select elderly or comorbid patients®23.
Current best practice guidelines recommend that NSS should be considered in all patients
with a clinical T1 renal mass presuming that oncologic control can be achieved, but that RN
is a viable option based on tumor size, anatomy, and location. Further, ABL and AS
represent acceptable management options in patients at high surgical risk due to advanced
age or comorbidity® 7. Nonetheless, the vast majority of studies evaluating practice patterns
focus on hospital and patients characteristics associated with performance of PN relative to
RN, while few evaluate utilization of AS or ABL1214, Due to concerns regarding biological
efficacy and the need for long term surveillance, performance of ABL as primary treatment
at our center has decreased from 12% to 5% since 2005, and is now most commonly
performed for lesions exhibiting rapid growth kinetics during a period of AS in those
deemed poor surgical candidates for definitive resection. In contrast, AS was the primary
management strategy employed in 22% of patients with stage | tumors at our institution, a
trend that remained consistent over the length of the study period.

Administrative and national registry data offer the ability to assess trends in procedure
performance at the regional and national level, and can be more generalizable to care
received in the community setting compared to institutional samples. Studies assessing
contemporary renal surgery practice patterns have demonstrated associations between
hospital (volume, teaching status, region, site), patient (race, gender, marriage status,
income, insurance type), and tumor (size, year of treatment) characteristics and receipt of
NSS211-16 However, administrative datasets are limited by use of claims to derive clinical
severity and the lack of tumor specific information. Cancer registries offer more robust
tumor characteristics, and can be linked to claims data for select patient populations24.
However, measures of clinical severity using claims are limited to demographics and
comorbidity measured using secondary diagnosis codes, and a number of prognostic
indicators thought to influence physician treatment decisions such as baseline renal function,
performance status, and tumor complexity cannot be reliably determined2®.

Urology. Author manuscript; available in PMC 2014 May 22.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Smaldone et al.

Page 6

Our study identified a number of pre-treatment clinical characteristics associated with
performance of PN that are consistent with those reported in previous secondary data
analyses, such as decreasing age and more recent year of diagnosis/treatment. However, we
did not observe a relationship between gender and treatment type as previously
described215, Similar to tumor registry analyses, decreasing tumor size and presence of
bilateral disease were associated with each alternative treatment type other than RN%12.20,
Not assessed in prior administrative or registry reports, burden of comorbidity (CCI 1-2
(ABL: OR 2.7 [CI 1.1-6.8]; AS: OR 2.2 [1.1-4.5]) and CCI =3 (ABL: OR 3.7 [CI 1.2-12.0];
AS: OR 6.9 [CI 2.5-18.9]), was associated with receipt of AS and ABL. More notably,
presence of a solitary kidney (PN: OR 11.9 [CI 2.9-48.9]; ABL: OR 15.5 [CI 2.5-98.1]; and
AS: OR 7.1 [Cl 1.3-39.3]) and high anatomic complexity (PN: OR 0.1 [CI 0.1-0.3]; ABL.:
OR 0.1 [CI 2.5-98.1]; AS: OR 0.1 [CI 0.03-0.3]) were independent predictors of each
alternative treatment relative to RN in our cohort. Associations between low tumor
complexity measured by NS and treatment type (PN26, AS19) have been reported in small
institutional cohort studies, and in the absence of tumor specific characteristics other than
size, anatomic complexity is challenging to measure using claims based or registry data.
Although diagnosis codes exist suggestive of a solitary functional unit (ICD-9 753.0 renal
agenesis and dysgenesis, V4573 acquired absence of kidney), the reliability of documenting
the presence of a solitary kidney is limited due to lack of physician recognition and variable
coding practice in response to changes in reimbursement2>.

While surprising that baseline renal function was not an independent predictor of NSS in our
sample, this may reflect that while important, alternative factors such as competing risks to
mortality or feasibility of resection contributed more to physician treatment choice in our
cohort. Our findings that patients with a previous cancer diagnosis were less likely to
undergo AS and patients with a poor performance status were more likely to undergo PN are
difficult to place into context and is likely that these trends are either spurious in nature due
to low prevalence or a reflection of our institutional case mix.

Our single center cohort study is limited by its retrospective methodology and our intention
is not to imply that our findings from a high volume academic cancer center are
generalizable to the general population. In addition, imaging to determine NS was not
available in 25% of lesions, the majority of which were tumors that underwent RN early in
the study period. To address this limitation, sensitivity analyses were performed excluding
subjects with missing data, which minimally impacted our main findings. Further, we did
not assess physician characteristics, such as time interval from the completion of residency,
receipt of fellowship training, and familiarity with and access to available technology, all
factors that likely influence treatment preferences?’:28,

To accurately assess variation in practice patterns and identify barriers to the delivery of
quality care, measurement of hospital, patient, and physician level characteristics in
conjunction with robust clinical data is needed. In February of 2009, the American Recovery
and Reinvestment Act (ARRA) was signed into law, setting aside $19 billion dollars for the
development and implementation of health information technology (HIT)2°. Although the
adoption of HIT has been slower than anticipated, an integrated electronic medical record
(EMR) will greatly improve the ability to assess variations in the quality of healthcare
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delivery and adherence to best practice guidelines, first at the healthcare system and
ultimately the population level3°.

Our study highlights that clinical and tumor characteristics, including presence of a solitary
kidney and anatomic complexity determined by NS, are independent predictors of
alternative treatment type relative to radical nephrectomy in our institutional cohort.
However, these variables are poorly captured using traditional administrative or registry data
that is frequently used to evaluate variation in practice patterns. Until integrated data
systems incorporating more robust clinical data are available, practice pattern assessment for
the stage | SRM using observational data will remain prone to significant selection biases.
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Trends in treatment strategy employed over time. (*) represent significant differences
(p<0.05) in the proportion of total procedures performed from 2005 to 2010 (last year with
complete data).
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Table 1

Pre-treatment characteristics of the study population

Characteristics

mean£SD (median; range), N (%)

Patient Level (N=969)

Age (years) 61.9+12.8 (63; 24-92)
Gender

Male 603 (62.2)

Female 366 (37.8)
Race

Caucasian 847 (87.4)

AA 84 (8.7)

Other 27(2.8)

Missing 11(1.1)
ECOG

0 891 (92)

1 63 (6.5)

2 12 (1.2)

3 3(0.3)

Body Mass Index (kg/m?)

30.246.7 (29.1; 10.9-58.9)

Charlson Comorbidity Index

1.4 (2; 0-11)

Pre op Serum Creatinine

1.1+0.6 (1; 0.3-8)

Pre op GFR (mL/min/1.73m?)

75.8+25.4 (74.9; 6.5-318.8)

missing 138 (14.3)
Bilateral tumors 72(7.4)
Solitary kidney 41 (4.9)
Previous surgery

abdominal 488 (56.9)

retroperitoneal 63 (6.5)

missing 12 (1.2)
Previous malignancy

Yes 253 (26.1)

missing 16 (1.7)
Tumor Level (N=1,034)

Clinical Stage
cTla 748 (72.3)
cTib 286 (27.7)

Maximum tumor size (cm)

3.315 (3; 0.7-7)

Mean Nephrometry score sum

7.5+1.9 (8; 4-12)

Nephrometry score complexity groupings
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Characteristics mean£SD (median; range), N (%)
Low (NS 4-6) 235 (22.7)
Intermediate (NS 7-9) 414 (40)
High (10-12) 126 (12.2)
missing 259 (25.1)
H designation (hilar tumor) 103 (10)

Urology. Author manuscript; available in PMC 2014 May 22.

Page 11



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Smaldone et al. Page 12

Table 2

Pre-treatment characteristics stratified by treatment type and data accessibility. Data are presented at the tumor
level as proportions excluding patients with missing data.

Characteristic All RN PN ABL AS P Value

N 1034 304 401 63 266

Median (range) or N (%0)

Characteristics accessible using administrative (claims) data

Age (years) 63 63 59 70 71 <0.0001
(24-92) | (24-89) | (25-83) | (41-88) | (26-92)
Gender
Female 377 125 146 14 92 0.0326
(36.5) (41.1) (36.4) (22.2) (34.6)
Male 657 179 255 49 174
(63.5) (58.9) (63.6) (77.8) (65.4)
Race
Caucasian 900 265 345 55 235 0.2127
(88.0) (90.1) (86.0) (88.7) (88.4)
Black 96 23 39 6 28
9.4) (10.5) 9.7) 9.7) (10.5)
Other 27 6 17 1 3
(2.6) (2.0) (4.2) (1.6) (11
CCl <0.0001
0 408 140 219 13 36
(39.7) (46.2) (54.6) (20.6) (13.7)
1-2 343 105 128 27 83
(33.3) (34.7) (31.9) (42.9) (31.7)
=23 283 58 54 23 143
(27.0) (19.1) (13.5) (36.5) (54.6)
Hx of ABD/RP 561 149 201 40 171 <0.0001
surgery (54.9) (50.5) (50.1) (63.5) (65.0)
Hx of prior 273 69 82 96 26 <0.0001
malignancy (26.7) (23.5) (20.5) (36.5) (41.3)

Characteristics accessible using national cancer registry data

4.4 3.0 2.6 <0.0001

Tumor size (cm) 3 2 .
0.7-7) | 1.1-7) | (0.9-7) | (1-5.2) | (0.7-7)

Bilateral tumors 113 8 54 14 37 <0.0001
(10.9) (2.6) (13.5) (22.2) (13.9)

Characteristics accessible using clinical chart abstraction

ECOG status

0 949 290 364 60 235 0.053
(91.8) | (95.4) | (90.8) | (95.2) | (88.4)

1 69 12 32 2 23
(6.7) (4.0) (8.0 (3.2) (8.7)

2 12 1 5 1 5
1.2) 0.3) (1.3) (1.6) 1.9)

3 4 1 0 0 3
(0.4) (0.3) (1.1)

BMI (kg/m?) 0.2737
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Characteristic All RN PN ABL AS P Value
N 1034 304 401 63 266
Median (range) or N (%0)
<25 153 40 69 10 34
(20.2) (23.8) (17.3) (23.8) (23.0)
=25 to <30 269 57 152 15 45
(35.5) (33.9) (38.0) (35.7) (30.4)
=30 to <35 203 39 106 11 47
(26.8) (23.2) (26.5) (26.2) (31.8)
>35 to <40 69 22 34 2 11
9.1) (13.1) (8.5) (4.8) (7.4)
240 64 10 39 4 11
(8.4) (6.0) 9.8) (9.5) (7.4)
CKD stage <0.0001
| 239 64 140 5 30
(26.9) (23.6) (36.9) (10.0) (16.0)
1" 423 152 189 23 59
(47.6) (56.1) (49.9) (46.0) (31.4)
1 194 49 50 15 80
(21.9) | @81 | (132 | (30.0) | (42.6)
v 19 2 0 3 14
(2.1) (0.7) (6.0) (7.5)
\ 13 4 0 4 5
(1.5) (1.5) (8.0) 2.7)
Solitary Kidney 50 3 20 9 18 <0.0001
(5.6) (1.0 (7.0) (14.3) (7.49)
NS complexity group <0.0001
Low (NS 4-6) 235 9 120 13 93
(30.3) (9.2) (30.2) (40.6) (35.0)
Intermediate (NS 7- | 414 41 229 16 128
9) (53.4) (41.8) (57.7) (50.0) (48.1)
Complex (NS 10- 126 48 48 3 27
12) (16.3) (48.9) (12.1) (9.4) (10.2)
Hilar (h) designation 103 26 57 1 19 0.0065
(16.2) (26.5) (14.2) (3.6) (17.3)

Page 13

RN - radical nephrectomy, PN — partial nephrectomy, ABL — ablation, AS - active surveillance, cCi — Charlson Comorbidity Index, Hx — history,
ABD - abdominal, RP - retroperitoneal, ECOG — Eastern Cooperative Oncology Group, BMI — body mass index, CKD - chronic kidney disease,

NS — Nephrometry Score
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Table llI

Multinomial logistic regression adjusting for demographic characteristics, clinical severity, anatomic
complexity, and year of diagnosis using radical nephrectomy as the reference group

Characteristic Partial Nephrectomy | Ablation Active Surveillance
OR P Value | OR P Value | OR P Value
[C1] [C1] [C1]
Characteristics accessible using administrative (claims) data
Year of diagnosis 1.8 <0.001 1.2 0.01 1.0
[1.5-2.1] [1.1-1.5] [0.9-1.1]
Age 0.96 0.002 1.02 1.02
[0.94-0.99] [0.99-1.1] [0.99-1.1]
Gender
female 1.0 1.0 1.0
male 1.2 19 11
[0.7-2.0] [0.9-4.2] [0.6-2.0]
CcCl
0 1.0 1.0 1.0
1-2 1.0 2.7 0.037 2.2 0.03
[0.6-1.8] [1.1-6.8] [1.1-4.5]
>3 1.0 3.7 0.028 6.9 <0.001
[0.4-2.7] [1.2-12.0] [2.5-18.9]
ABD/RP surgery
No 1.0 1.0 1.0
Yes 0.8 13 13
[0.5-1.4] [0.6-2.9] [0.7-2.4]

Prior malignancy

No 1.0 1.0 1.0
Yes 1.0 08 05 0.035
[0.5-1.9] [0.4-1.9] [0.2-0.9]

Characteristics accessible using national cancer registry data

Tumor size 0.2 <0.001 0.01 <0.001 0.2 <0.001
[0.1-0.4] [0.0-0.1] [0.1-0.3]

Bilateral tumors

No 1.0 1.0 1.0
Yes 6.2 0.001 53 0.031 76 0.001
[2.0-18.9] [1.2-24.1] [2.2-26.0]

Characteristics accessible using clinical chart abstraction

ECOG status

0 1.0 1.0 1.0
21 2.8 0.037 0.9 13
[1.1-7.4] [0.2-4.2] [0.5-3.5]
CKD stage
I-11 1.0 1.0 1.0
1ni-1v 11 0.9 0.75
[0.5-2.6] [0.3-2.6] [0.3-1.7]
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Characteristic Partial Nephrectomy | Ablation Active Surveillance
OR P Value | OR P Value | OR P Value
[C1] [C1] [C1]
\% 0.0 <0.001 11 0.1 0.02
[0.0-0.0] [0.1-11.2] [0.01-0.7]
Solitary kidney
No 1.0 1.0 1.0
Yes 119 0.001 155 0.004 7.1 0.024
[2.9-48.9] [2.5-98.1] [1.3-39.3]
NS complexity group
Low 1.0 1.0 1.0
Intermediate 0.8 0.9 0.7
[0.4-1.8] [0.3-2.6] [0.3-1.7]
High 0.1 <0.001 0.1 0.009 0.1 <0.001
[0.1-0.3] [0.0-0.6] [0.03-0.3]
Hilar designation
No 1.0 1.0 1.0
Yes 0.7 0.2 14
[0.3-1.4] [0.0-1.8] [0.6-3.1]
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