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Original Article

Active Surveillance of Metastatic Renal Cell Carcinoma: Results 
From a Prospective Observational Study (MaRCC)

Michael R. Harrison, MD 1; Brian A. Costello, MD2; Nrupen A. Bhavsar, PhD1; Ulka Vaishampayan, MD3;  

Sumanta K. Pal, MD 4; Yousef Zakharia, MD5; Heather S. L. Jim, PhD 6; Mayer N. Fishman, MD6; Ana M. Molina, MD7; 

Christos E. Kyriakopoulos, MD8; Che- Kai Tsao, MD9; Leonard J. Appleman, MD10; Benjamin A. Gartrell, MD11,12;  

Arif Hussain, MD13; Walter M. Stadler, MD 14; Neeraj Agarwal, MD15; Russell K. Pachynski, MD16; Thomas E. Hutson, DO17; 

Hans J. Hammers, MD18; Christopher W. Ryan, MD19; Brant A. Inman, MD 1; Jack Mardekian, PhD20;  

Azah Borham, PharmD20; and Daniel J. George, MD1

BACKGROUND: Systemic therapy (ST) can be deferred in patients who have metastatic renal cell carcinoma (mRCC) and slow- growing 

metastases. Currently, this subset of patients managed with active surveillance (AS) is not well described in the literature. METHODS: 

This was a prospective observational study of patients with mRCC across 46 US community and academic centers. The objective was 

to describe baseline characteristics and demographics of patients with mRCC initially managed by AS, reasons for AS, and patient out-

comes. Descriptive statistics were used to characterize demographics, baseline characteristics, and patient- related outcomes. Wilcoxon 

2- sample rank- sum tests and χ2 tests were used to assess differences between ST and AS cohorts in continuous and categorical variables, 

respectively. Kaplan- Meier survival curves were used to assess survival. RESULTS: Of 504 patients, mRCC was initially managed by AS (n 

= 143) or ST (n = 305); 56 patients were excluded from the analysis. Disease was present in 69% of patients who received AS, whereas 

the remaining 31% had no evidence of disease. At data cutoff, 72 of 143 patients (50%) in the AS cohort had not received ST. The median 

overall survival was not reached (95% CI, 122 months to not estimable) in patients who received AS versus 30 months (95% CI, 25- 44 

months) in those who received ST. Quality of life at baseline was significantly better in patients who were managed with AS versus ST. 

CONCLUSIONS: AS occurs frequently (32%) in real- world clinical practice and appears to be a safe and appropriate alternative to imme-

diate ST in selected patients. Cancer 2021;127:2204-2212. © 2021 The Authors. Cancer published by Wiley Periodicals LLC on behalf of 

American Cancer Society. This is an open access article under the terms of the Creative Commons Attribution- NonCommercial- NoDerivs 

License, which permits use and distribution in any medium, provided the original work is properly cited, the use is non- commercial and 

no modifications or adaptations are made. 

KEYWORDS: active surveillance, metastatic, observational study, renal cell carcinoma.

INTRODUCTION
Metastatic renal cell carcinoma (mRCC) is a heterogeneous disease with wide variations in its clinical presentation, nat-
ural history, and response to therapy. Multivariate prognostic models, based on timing of the development of metastases 
(eg, whether the patient presents with metastases de novo, recurs with metastases early after nephrectomy [<1 year], or 
recurs later after nephrectomy [>1 year]), patient performance status, and circulating biomarkers of inflammation and 
disease biology, can predict survival for patients with mRCC.1- 3

New treatment approaches for mRCC are focusing on combining agents, and preliminary results suggest im-
proved outcomes with some combination therapies compared with single- agent therapy.4- 10 These newer approaches 
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are producing greater clinical benefit for patients, which 
may increase the pressure to treat patients earlier.11,12 
However, clinical benefit may vary by prognosis and 
must be weighed against the expected cumulative and 
chronic adverse events many patients will experience 
with treatment, some of which could be serious or life- 
threatening. Because real- world patients generally have 
greater comorbidity burdens than those in clinical tri-
als,13 practicing clinicians must consider a wider range 
of treatment approaches than those offered in a trial 
and must also consider the relative sequencing of treat-
ments for patients who have mRCC.

Among patients with mRCC, there is a subset with 
slow- growing metastases for whom systemic therapy (ST) 
can be safely delayed and active surveillance (AS) pursued, 
sparing treatment toxicity while preserving both quality 
of life (QoL) and quantity of life. These patients have not 
been well defined because contemporary mRCC trials do 
not include an arm without treatment. Retrospective stud-
ies suggest that patients may defer ST for various reasons, 
including metastasectomy (or other metastasis- directed 
treatment), intercurrent illness, and comorbidity, or sim-
ply may choose AS.14- 16 Metastasectomy is relatively well 
described in the literature, and the best available evidence 
suggests that approximately 30% of these patients may 
remain disease free at 5 years.17- 19

Rini and colleagues reported the only prospective 
study of AS in mRCC to date.20 Their cohort included 48 
treatment- naive patients with asymptomatic mRCC who 
were accrued over 5 years at 5 US and European academic 
centers. The median time on AS was 14.9 months (95% 
CI, 10.6- 25.0 months), and the median overall survival 
(OS) from the start of AS was 44.5 months (95% CI, 
37.6 months to not reached). These data support AS for 
a subset of patients with mRCC before starting ST, and 
the authors conclude that more study of AS is necessary.

No prospective study reported to date has com-
pared the outcomes of patients with mRCC who undergo 
AS versus those who are treated early. Furthermore, the 
proportion of patients with mRCC who delay ST is un-
known. There are also no studies of AS in the community 
setting. Therefore, we created the Metastatic Renal Cell 
Cancer (MaRCC) Registry, a prospective observational 
study of patients with mRCC accrued in both commu-
nity and academic centers, and followed these patients 
for treatment selection and outcomes.21 Knowing that 
a proportion of patients may have ST deferred and that 
these patients are not well represented in the literature, 
we specifically aimed to capture the outcomes of these pa-
tients. In the current report, we use the MaRCC Registry 

to characterize patients with mRCC who delay ST with a 
focus on those who undergo AS, including the reasons for 
AS, and we compare these patients with those undergoing 
immediate ST.

MATERIALS AND METHODS

Study Population
MaRCC is a prospective observational study that was de-
signed to enroll approximately 500 patients with mRCC 
from both academic and community sites in the United 
States. The study design and methodology have been pre-
viously described.21 Briefly, patients aged ≥18 years who 
were diagnosed with mRCC and received no prior ST for 
mRCC were eligible. Also, patients who had surgery, radi-
ation therapy, and prior neoadjuvant or adjuvant therapy 
for nonrenal malignancies were eligible. As mentioned 
above, patients with mRCC who did not receive ST 
but currently were under observation were purposefully 
included. Patients were excluded if they were currently 
receiving ST for active malignancies other than mRCC 
unless ST was completed ≤3 months before enrollment. 
All study participants provided written informed consent. 
The study was approved by the Duke University School 
of Medicine Institutional Review Board and by the cen-
tral or local institutional review boards for each partici-
pating research site.

Statistical Analysis
Descriptive statistics were used to characterize demo-
graphics, baseline characteristics, and patient- reported 
outcomes (PROs). Wilcoxon 2- sample rank- sum tests 
and χ2 tests were used to assess differences between the 
ST and AS cohorts in continuous and categorical varia-
bles, respectively. Kaplan- Meier survival curves were used 
to assess survival. All statistical analyses were conducted 
using SAS software, version 9.4 (SAS Institute Inc).

Selection of Cohort and Data Elements
We defined the AS cohort based on the Physician 
Treatment Selection Assessment Survey (see Supporting 
Fig. 1), which was prospectively completed by the treat-
ing physician at study entry. In total, 168 patients were 
categorized in Section A: No Systemic Therapy Selected for 
the Patient with a primary reason as active surveillance 
(dichotomized as either with no evidence of disease fol-
lowing a procedure or disease present). After excluding 25 
patients who received ST within 90 days of a metastatic 
diagnosis (because such immediate ST is not consistent 
with a strategy of AS), the final AS cohort included 143 
patients (Fig. 1).
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Information collected at baseline included de-
mographic characteristics, tumor and prior treatment 
history, laboratory tests, performance status, physi-
cian treatment selection (including AS), and PROs, ie, 
National Comprehensive Cancer Network (NCCN)/
Functional Assessment of Cancer Therapy (FACT)– 
Kidney Symptom Index 19 (NCCN– FACT FKSI- 19) 
and the FACT– General (FACT- G). Variables, which were 
updated at subsequent visits, included laboratory tests, 
performance status, physician treatment selection (rea-
sons for starting ST, stopping ST, or starting AS), and the 
same PROs that were assessed at baseline. Patients were 
followed for OS (for further methodological details, see 
Supporting Figs. 1- 3).

RESULTS

Patients
Between March 24, 2014 and December 22, 2016, 
504 evaluable patients with mRCC were enrolled in the 
MaRCC study from 46 sites, including 26 community 
centers (n = 124) and 20 academic centers (n = 380). 
Of these, 448 patients were classified at enrollment as 
having been selected to receive either AS (n = 143) or 
ST (n = 305). Demographic and clinical characteristics 
of the AS and ST cohorts in the MaRCC study are typi-
cal of populations with advanced RCC,22 with a few ca-
veats (Table 1). Approximately 11% of patients had an 
Eastern Cooperative Oncology Group performance status 
of 2 or 3, and these patients typically are excluded from 
trials.13,23 A lower proportion of patients had undergone 

prior nephrectomy across both cohorts (approximately 
56% vs >75% in recent front- line mRCC treatment 
trials).6,22

There were some differences in baseline prognos-
tic factors between the cohorts (Table 1). Patients who 
received AS versus ST had a slightly better Eastern 
Cooperative Oncology Group performance status (2- 3: 
2.8% [95% CI, 0.8- 7.0%] vs 15.4% [95% CI, 11.6- 
20.0%], respectively), a more favorable International 
Metastatic Renal Cell Database Consortium (IMDC) 
risk profile (favorable risk, 60% vs 14%; intermediate 
risk, 38% vs 65%; poor risk, 2% vs 22%), fewer met-
astatic sites (1 site, 69% vs 57%; 2 sites, 23% vs 26%; 
≥3 sites, 8% vs 17%), a higher percentage of adrenal 
metastasis (16% vs 8%), a lower rate of bone metastasis 

Figure 1. This chart describes the active surveillance (AS) 
cohort. MaRCC Registry indicates the Metastatic Renal Cell 
Carcinoma Registry; PTSAS, Physician Treatment Selection 
Assessment Survey; ST, systemic therapy.

MaRCC Registry
(N = 504)

AS Cohort
(n = 143)

Evaluable Patients
(n = 489)

“New Systemic Therapy 
Selected for Patient” (n = 280)

Without both start and end dates for ST (n = 11) 
Inconsistent start and end dates for ST (n = 2)

On study for only 1 day (n = 2)

Other reason for “No Systemic 
Therapy Selected for Patient” (n = 41)

Started ST ≤90 days after 
PTSAS completion (n = 25)

TABLE 1. Baseline Demographic and Clinical 
Characteristics

Characteristic

No. of Patients (%)

AS, n = 143 ST, n = 305 Total, N = 488a

Age: Median (IQR: 
25%, 75%), y

65 (58, 72) 62 (55, 70) 63 (56, 71)

Sex: Men 103 (72) 217 (71) 320 (71)
Ethnicity: White 131 (92) 249 (82) 380 (85)
ECOG PSb

0 76 (53) 109 (36) 185 (41)
1 43 (30) 120 (39) 163 (36)
2 3 (2) 37 (12) 40 (9)
3 1 (1) 10 (3) 11 (3)
Missing 20 (14) 29 (10) 49 (11)

Histology type: 
Clear cell

125 (87) 232 (76) 357 (80)

No. of metastatic 
sitesb

1 99 (69) 175 (57) 274 (61)
2 33 (23) 79 (26) 112 (25)
≥3 11 (8) 51 (17) 62 (14)

Site of metastasis
Liver 11 (8) 40 (13) 51 (11)
Bone 26 (18) 83 (27) 109 (24)
Brain/CNS 6 (4) 22 (7) 28 (6)
Lung 73 (51) 173 (57) 246 (55)
Lymph node 32 (22) 86 (28) 118 (26)
Adrenal gland 23 (16) 25 (8) 48 (11)
Prior 

nephrectomy
83 (58) 168 (55) 251 (56)

Missing 2 (1) 9 (3) 11 (3)
No. of IMDC risk 

factorsb

0, Favorable risk 86 (60) 42 (14) 128 (29)
1- 2, Intermediate 

risk
54 (38) 197 (65) 251 (56)

≥3, Poor risk 3 (2) 66 (22) 69 (15)

Abbreviations: AS, active surveillance; CNS, central nervous system; ECOG 
PS, Eastern Cooperative Oncology Group performance status; IMDC, 
International Metastatic Renal Cell Database Consortium; IQR, interquartile 
range; ST, systemic therapy.
aForty- one patients who were not classified as receiving AS or ST were not 
included. Other reason for "No Systemic Therapy Selected for Patient", see 
Figure 1.
bP < .05.
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(18% vs 27%), and a lower proportion who received ST 
within 1 year of an initial RCC diagnosis (13% vs 70%). 
In the AS cohort, 34% (n = 49), 30% (n = 43), and 36%  
(n = 51) were <3 months, 3 to 12 months, and ≥12 
months from their mRCC diagnosis, respectively, to the 
start of the MaRCC study; and median time from diag-
nosis of mRCC to the study start was 5.5 months. For the 
AS cohort, the time from initial RCC diagnosis to the de-
velopment of metastatic disease among 143 patients was 
<1 year for 43% (n = 62) and ≥1 year for 57% (n = 81).

Management Decisions and Breakdown of 
AS Patients
At each time point when a management decision was 
made, including choosing to initiate (or not initiate) ST, 
a Physician Treatment Selection Assessment Survey was 
completed by the treating physician regarding the reason 
for this decision (Table 2). Of patients in the AS cohort, 
98 (69%) had disease present, and 45 (32%) had no evi-
dence of disease present. (Although prior radiographic or 
pathologic evidence of metastatic disease was a require-
ment for enrollment in the MaRCC study, current meas-
urable disease was not.) Compared with community sites, 
a higher proportion of patients at academic sites were 
categorized as AS with disease present (72% vs 54%). 
Other than higher rates of lymph node metastasis (28% 
vs 11%) and lung metastasis (57% vs 38%) in the group 
with disease present, there were no differences in baseline 
demographics according to whether patients had disease 
present or no evidence of disease present.

Outcomes
Patients in the AS cohort were followed for a median of 
33 months (95% CI, 29- 35 months) from enrollment. 
Their median duration of follow- up from metastatic di-
agnosis to the end of the study was 42 months (95% CI, 
39- 47 months), and the median time from initial diagno-
sis to the end of the study was 79 months (95% CI, 55- 91 
months). Patients in the ST cohort were followed for a 
median of 29 months (95% CI, 27- 31 months) from en-
rollment. Their median duration of follow- up from meta-
static diagnosis to the end of the study was 32 months 
(95% CI, 29- 34 months), and the median time from ini-
tial diagnosis to the end of the study was 46 months (95% 
CI, 41- 50 months).

The Kaplan- Meier curve for ST- free survival is 
shown in Figure 2. At the time of data cutoff (March 
13, 2019), 72 of 143 patients (50%) in the AS cohort  
had not received ST, which represented 72 of 504  
patients (14%) in the entire MaRCC study. The dura-
tion of time on AS is illustrated in Supporting Figure 2. 
There were fewer deaths in the AS cohort (n = 25; 17%) 
versus the ST cohort (n = 157; 52%). The median OS 
from metastatic disease diagnosis was not reached (95% 
CI, 122 months to not estimable) in the AS cohort and 
30 months (95% CI, 25- 44 months) in the ST cohort 
(Fig. 3A). The Kaplan- Meier estimate of the proportion 
surviving at 3 years was 0.84 for the AS cohort and 0.45 
for the ST cohort. When the AS cohort was dichoto-
mized for the presence of disease, the median OS from 
metastatic disease diagnosis was 122 months (95% CI, 
97 months to not estimable) for those with disease pres-
ent and not reached (not estimable) for those with no 
evidence of disease (see Supporting Fig. 3). The Kaplan- 
Meier estimate of the proportion surviving at 3 years was 
0.79 for the AS cohort for those with disease present 
and 0.97 for those with no evidence of disease. When 
stratified for whether the time between initial diagnosis 
and metastatic disease was <1 or ≥1 year, the OS curves 
in the AS cohort were similar (Fig. 3B), whereas the 
curves in the ST cohort diverged (Fig. 3C). Similarly, 
when  analyzing by IMDC risk group, there was less clear 
and early separation of the OS curves in the AS cohort  
(Fig. 3D) compared with the definite early separation of 
the OS curves in the ST cohort (Fig. 3E). However, there 
were only 3 patients in the poor- risk group in the AS 
cohort.

Patient- Reported QoL
The completion of PRO questionnaires was optional; 
120 of 143 patients (84%) in the AS cohort and 239 of 
305 patients (78%) in the ST cohort completed both the 
NCCN- FACT FKSI- 19 and the FACT- G questionnaires. 
At baseline, QoL, measured by the NCCN- FACT FKSI- 
19 (P < .0001) and the FACT- G (P < .0001), was sig-
nificantly better in patients who received AS versus those 
who received ST (Table 3). Scores on all subscales of the 
FACT- G, except social well- being, were significantly 
higher (P < .01) in the AS cohort versus ST cohort, indi-
cating higher baseline QoL.

TABLE 2. Physician Treatment Selection Survey: Primary Reason for Active Surveillance, By Center

Primary Reason, n (%) Academic Center, n = 115 Community Center, n = 28 Total, N = 143

Disease present 83 (72) 15 (54) 98 (69)
No evidence of disease after procedure 32 (28) 13 (46) 45 (32)
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DISCUSSION
We report the largest prospective, multicenter expe-
rience of AS in patients with mRCC to date. To our 
knowledge, there is only 1 previously reported prospec-
tive study of AS in the postcytokine era, comprising 48 
patients enrolled at 5 academic centers over almost 5 
years.20 By comparison, in the MaRCC study, we were 
surprised to find that AS was the initial management 
strategy in >25% (n = 143) of enrolled patients. With a 
median follow- up of 33 months from enrollment, most 
of these patients remained on AS. Although follow- up 
is currently too short to assess long- term outcomes, the 
median OS has still not been reached in the AS cohort 
compared with a median OS of 30 months from meta-
static diagnosis in the ST cohort. This suggests that, 
in carefully selected patients, AS is a justifiable man-
agement option for the treatment of mRCC. Likewise, 
because our cohort is representative of both academic 
and community practice, as well as a broad range of 
patient demographics, we suspect AS for mRCC is a 
real- world practice that may be associated with better 
QoL in a subgroup of patients who are destined to have 
excellent OS.

Our observation that patients who were receiv-
ing ST— but not AS— could be stratified for OS by a 
known prognostic factor (a time from initial RCC di-
agnosis to the development of mRCC of <1 year or 
≥1 year) (Fig. 3C; see Supporting Fig. 3) suggests that 
those selected for AS may have a different tumor bi-
ology than those undergoing immediate ST. This also 
suggests that using mRCC prognostic tools, such as the 

IMDC risk score, derived from patient cohorts on ac-
tive treatment, may not be appropriate for selecting pa-
tients for AS. Our data also suggest that AS is common 
in both community and academic settings and across a 
broad range of demographics. Furthermore, AS based 
on the treating physician and patient’s shared decision- 
making in real- world practice may be associated with 
better baseline QoL.

Although there were more IMDC favorable- risk pa-
tients in the AS cohort, intermediate- risk and poor- risk 
patients also were represented. Perhaps most surprisingly, 
nearly one- half (43%) of the AS cohort included patients 
who developed metastases within 1 year of initial diag-
nosis, something that historically has been considered 
an indicator of a very poor prognosis and counts as an 
adverse attribute for formal risk stratification. However, 
we found that this subgroup had an OS similar to that 
of patients who developed metastases much later, which 
suggests that the time to metastasis may not be important 
in some patient subgroups. One potential reason for this 
observation is that patients who defer therapy in favor of 
AS are more likely to have low- volume or oligometastatic 
and asymptomatic disease.

We acknowledge that further studies will be re-
quired to determine the optimal selection of patients 
with mRCC for AS. New prognostic models, perhaps 
incorporating biologic factors such as loss of polybromo 
1 (PBRM1) or BRCA1- associated protein- 1 (BAP1) sta-
tus,24 and more precise measures of tumor volume and 
numbers of metastases may be necessary. Prospective bio-
marker collection and radiographic image analysis might 
also be useful in future prospective observational studies.

The current data should be interpreted in the 
context of other management options for mRCC. The 
landscape of treatment options for previously untreated 
mRCC is changing. During the accrual period, ST op-
tions for favorable- risk or intermediate- risk patients 
included high- dose interleukin- 2, sunitinib, pazopanib, 
or clinical trial participation. Currently, the NCCN 
guidelines list AS as a level 2A recommendation in se-
lected patients, but with limited supportive evidence.25 
Recently approved and emerging treatment options 
include combination immunotherapy with nivolumab 
plus ipilimumab, combinations of immune checkpoint 
inhibitors plus VEGFR tyrosine kinase inhibitors, or 
cabozantinib.6,8,26- 28 Although these systemic options 
have clear disease activity and possible survival bene-
fits, they are associated with significant cost and ad-
verse event profiles. Rarely do these therapies lead to 
complete responses that allow for permanent treatment 

Figure 2. This Kaplan- Meier curve illustrates systemic therapy 
(ST)– free survival in the active surveillance cohort. Dx indicates 
diagnosis; met, metastatic.
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discontinuation, which suggests that most patients 
 receiving ST will be treated indefinitely, sequencing 
from 1 therapy to the next. Recognizing that some of 

these patients may not require ST for months or years is 
an important and missing observation that our current 
study brings to the field.

Figure 3. Kaplan- Meier curves illustrate overall survival in (A) the active surveillance (AS) versus systemic therapy (ST) cohorts, (B) 
the AS cohort according to the time from initial diagnosis to metastatic diagnosis <1 year versus ≥1 year, (C) the ST cohort according 
to the time from initial diagnosis to metastatic diagnosis <1 year versus ≥1 year, (D) the AS cohort comparing those with International 
Metastatic Renal Cell Database Consortium (IMDC) favorable- risk versus intermediate- risk versus poor- risk scores, and (E) the ST 
cohort comparing those with IMDC favorable- risk versus intermediate- risk versus poor- risk scores.
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This analysis has several limitations. First, this is 
an observational study and, although prospective, the 
decision to defer ST and pursue AS or to immediately 
start ST was left to the judgment of the treating physi-
cian and patient. Our intent was to observe physician 
decision making in real- world clinical practice and not 
to dictate management. Second, a centralized assess-
ment of tumor volume at baseline is missing from the 
data. We collected radiology reports at key time points, 
including at baseline, and plan to examine these data 
in a subsequent analysis. Third, the data are not fully 
mature because the median follow- up is relatively short, 
and the median time to initiation of therapy in the AS 
cohort was not reached. However, in the context of pa-
tients undergoing immediate ST, we have already ob-
served a clinically significant difference in OS. Finally, 
although we believe the MaRCC study represents 
a broad cross- section of patients with mRCC, it was 
not mandated that consecutive patients be enrolled 
at each site. Therefore, we cannot rule out some ele-
ment of selection bias, leading to an artificial increase 
or  decrease in the rate of AS in the MaRCC study. We 
have  attempted to address the potential for lead- time 
bias by reporting the median time from diagnosis with 
metastatic disease.

Conclusions
AS occurs frequently in real- world clinical practice 
and appears to be a safe and appropriate alternative to 

immediate ST in selected patients. Our large prospec-
tive MaRCC study is a unique resource to define this 
population and their outcomes for future prospective 
populations. Further study of these findings is warranted, 
including the identification of relevant clinical and labo-
ratory factors and biomarkers, to more accurately clarify 
the characteristics of these patients. Given the totality of 
the evidence,20 including our large prospective study, AS 
should become more of a standard approach for selected 
patients with mRCC.
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(IQR: 25%, 75%)

25 (23, 27) 23 (18, 26) .0001
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(IQR: 25%, 75%)
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