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Abstract

Obijectives: In a prospective, comparative effectiveness study, we assessed clinical
and psychological factors associated with switching from active surveillance (AS) to
active treatment (AT) among low-risk prostate cancer (PCa) patients.

Methods: Using ultra-rapid case identification, we conducted pretreatment tele-
phone interviews (N = 1139) with low-risk patients (PSA < 10, Gleason<6) and
follow-up interviews 6-10 months post-diagnosis (N = 1057). Among men remaining
on AS for at least 12 months (N = 601), we compared those who continued on AS
(N =515) versus men who underwent delayed AT (N = 86) between 13 and
24 months, using Cox proportional hazards models.

Results: Delayed AT was predicted by time dependent PSA levels (210 vs. <10;
HR = 5.6, 95% Cl 2.4-13.1) and Gleason scores (>7 vs. <6; adjusted HR = 20.2, 95%
Cl 12.2-33.4). Further, delayed AT was more likely among men whose urologist ini-
tially recommended AT (HR = 2.13, 95% Cl 1.07-4.22), for whom tumour removal
was very important (HR = 2.18, 95% Cl 1.35-3.52), and who reported greater worry
about not detecting disease progression early (HR = 1.67, 1.05-2.65). In exploratory
analyses, 31% (27/86) switched to AT without evidence of progression, while 4.7%
(24/515) remained on AS with evidence of progression.

Conclusions: After adjusting for clinical evidence of disease progression over the first
year post-diagnosis, we found that urologists’ initial treatment recommendation and
patients’ early treatment preferences and concerns about AS each independently
predicted undergoing delayed AT during the second year post-diagnosis. These find-
ings, along with almost one-half undergoing delayed AT without evidence of progres-
sion, suggest the need for greater decision support to remain on AS when it is

clinically indicated.
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1 | INTRODUCTION

The use of active surveillance (AS) to manage low risk prostate
cancer (PCa) has increased over the past decade, resulting in fewer
men receiving surgery or radiation immediately following the
diagnosis.*™® This change is the result of several factors, including
data indicating that active treatments are associated with substan-
tial treatment side effects that can impair quality of life (QOL)*”
and the observational®*® and randomized studies’*!> that have
not found a mortality benefit of active treatment (AT) over obser-
vation for men with localized PCa.”*® However, decisions about
selecting and then continuing on AS remain challenging for men
with low-risk PCa, as they must weigh the harms of potentially
unnecessary treatment against their anxiety about not actively
treating the cancer.t”-%?

Formal AS protocols include monitoring the cancer via periodic
PSA tests, digital rectal exams, prostate biopsies, and MR|.4>13:20-23
Monitoring provides the option to undergo curative treatment and
is based on evidence of disease progression and on patient and
physician preferences. Several studies have shown that disease
from AS to

radiation.32%2324 Among the few studies that have conducted a

progression results in switching surgery or
longitudinal assessment of the role of patient preferences and anxi-
ety in switching to AT, there is evidence of discontinuing AS due to
anxiety or personal preference and without evidence of disease
progression.22-2° However, not all studies have found strong
evidence showing that PCa-related anxiety results in being more
likely to opt out of AS.2%?7 Similarly, two recent reviews reached
differing conclusions regarding the role of anxiety among men who
discontinue AS.*®% In a meta-analysis, Simpkin and colleagues'®
concluded that an average of 20% of patients discontinue AS due
to anxiety or choice in the absence of disease progression.
However, Kinsella and colleagues® concluded that fear of progres-
sion has not been definitively shown to contribute to discontinua-
tion of AS in the absence of progression.

Based on these differing conclusions, additional investigation of
the role that psychological factors may play in delayed treatment
decisions is needed. We have addressed several of the limitations that
have been present in earlier studies on switching from active surveil-
lance to active treatment. This study included the following strengths:
clinical progression measures were included in multivariable models,
only low-risk cases were included (intermediate cases were excluded),
a large sample size, and a prospective assessment of psychological
variables and reasons for discontinuing AS.

We conducted the Patient REported outcomes for Prostate cARE
(PREPARE) study, a prospective, comparative effectiveness study con-
ducted within an integrated health system. The primary objective was

to assess decision-making factors and patient-reported outcomes

among men with low-risk PCa.?873! Here we present the demo-
graphic, clinical, and psychological predictors of undergoing AT after
having been on AS for at least 12 months. We hypothesized that,
after accounting for baseline disease characteristics and subsequent
disease progression, increased PCa-related anxiety, physician treat-
ment recommendations, decisional uncertainty, and personal prefer-
ences regarding disease-related dysfunction would predict switching
from AS to AT by 24 months. We also conducted exploratory analyses
comparing men who switched to AT without a clinical progression
versus those who remained on AS in the presence of a clinical

progression.

2 | METHODS

21 | Participants

We enrolled subjects from Kaiser Permanente Northern California
(KPNC) from May 2012 to May 2014. Inclusion criteria were (1) a
new diagnosis of low-risk PCa (< stage T2a, PSA < 10 ng/ml, Gleason
<6); (2) ability to provide informed consent; (3) English speaking.
Exclusion criteria were (1) already started PCa treatment; (2) diagnosis
via transurethral resection of the prostate, with no subsequent biopsy;
(3) KPNC membership ending without evidence of treatment
(excluded to avoid potential misclassification of patients who were no
longer KPNC patients during the study period); and (4) physician
refusal (see below). Details of the exclusions and refusals have been

presented previously.??

2.2 | Procedures
We used an ultra-rapid identification process that electronically iden-
tified putative cases by twice weekly reviewing pathology data for
evidence of prostate biopsies and surgeries (Figure 1). All cases were
subsequently linked with the KPNC Cancer Registry to remove preva-
lent cases and then reviewed to ensure that they met study eligibility
criteria. After confirming that patients had been informed of the diag-
nosis by the treating urologist, we mailed an invitation letter with a
return postcard to provide the opportunity to decline participation.
We sought to conduct the baseline telephone assessment within
30 days of the patient’s notification of his diagnosis, and all were
completed prior to treatment. The baseline assessment required 30-
40 min and men received a $20 gift card.

The follow-up assessment was completed 6-10 months post-
diagnosis (M = 6.9, SD = 0.8; 6-7 months (68%), 8 months (24%),
and 9-10 months (8%)). These assessments were completed by tele-

phone interview (51%) or by patients on a web-based platform (49%)
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Ineligible based on EMR: (N=2363)

Review EMR to identify all low risk PCa diagnoses (N= 4126)

o Left before Baseline Survey (n=3)
o Left before 12m post DX - AS (n=18)
o Left before 24m post DX — AS (n=20)

Deceased (N=7)

Missing Gleason score (n=1)

. INFORM date > 30 days prior (N=46) N .

. PSA >10 (N=24) Review records for eligible PSA and Gleason scores.

. Gleason >6 (N=1181)

. No PCa (N=329) ‘

. Prevalent PCa (N=544)

. No Path report (n=71) \L

. Other (N=44)

. Tx already chosen (N=46)

*  Stagingat PATH (N=23) MD permission e-mail sent (N = 1763)

. Deceased (N=1)

. Adenocarc./No primary (N=4)

. Dx’d via TURP no subsequent bx

N=50
(N=50) Refused (N=504)

Reasons for refusal

MD refusals (N=5) : IL//;:;.:;ISV/_T;I)VIE (N=54)

Reasons for refusal -

. “vt is nervous about dx. (N=2) Introductory letter to participants sent (N=1758) . No interest (N=121)

. “pt. already chose tx”(N=1) . Refusal via postcard (N=112)

. In treatment for other cancer” (N=2) ° Don’t W”"ft to /‘1(’5“;55;)"”56’ (N=21)
. Passive refusal (N=14
. Other reason (N=29)
. Other no recruitment outcome (N=13)

Ineligible (N=115):
. Non-English speaking (N=94)
Baseline (T0) interview conducted (N=1139) *  Permanently unable to contact (N=3)
Participation rate: 1139/1643 = 69.3% *  Dxvia TURP, no subsequent bx (N = 14)
. Tx before interview (N=3)
. Only ADT(n=1)
Left KP (N=41)

Active Surveillance (Until 24 mos)
(N =515)

Delayed Treatment (13-24 mos)
(N = 86)

Completed 6 month survey
(92.4%; N=476/515)

Completed 6 month survey
(95.3%; N=82/86)

FIGURE 1 Flow diagram for participants

and they required 20-30 minutes to complete. Participants received a
$10 gift card. Participants also completed a 24-month follow-up
assessment (not presented here). IRB approval was received from the
Kaiser Foundation Research Institute. All patients provided informed

consent for study participation.

2.3 | Analytical Cohort (Figure 1)

Of the 1643 eligible men diagnosed with low-risk PCa from May
2012 to May 2014 at KPNC, we enrolled 1139 (69.3% participation
rate) and followed the cohort for 2 years (until May 2016). Exclusions
included the <5% who left KPNC or died before 24 months post-

diagnosis while on AS and men who underwent immediate AT
(N = 489).

3 | MEASURES

3.1 | Demographic and clinical characteristics

We elicited demographic characteristics from participants and
abstracted EHR-based clinical information. We used the Elixhauser
Comorbidity Index®? to calculate a comorbidity score, based on
30 chronic health conditions present in the EHRs, from 1 year pre-

diagnosis to 60 days post-diagnosis.
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3.2 | Treatment groups and surveillance testing

We abstracted EHR information on PCa treatments and surveillance
testing that occurred between diagnosis and 24 months post-diagno-
sis. The treatment groups are (1) Continued Active Surveillance for
24 months (Continued AS), defined as the presence of surveillance
PSAs and/or biopsies and no active treatment; and (2) AS for a mini-
mum of 12 months (with surveillance PSAs and/or biopsies and no
active treatment) followed by PCa treatment(s) between 13 and
24 months post-diagnosis (Delayed AT).

During the study period, a uniform surveillance protocol for AS
was not yet in place across all 21 KPNC medical centers, and thus sur-
veillance procedures were determined by individual clinicians. The
diagnostic Gleason score was from the biopsy immediately preceding
the PCa diagnosis. The surveillance biopsy that occurred closest to
24 months post-diagnosis was considered the final Gleason score for
the Continued AS group, and the biopsy immediately preceding treat-
ment was the final Gleason score for the Delayed AT group. A
Gleason score increase of 21 was classified as disease progression.
Diagnostic and surveillance biopsies included a minimum of 12 cores.

The baseline PSA (ng/ml) was measured immediately preceding
the diagnosis. PSA doubling time (<36 months vs. 236 months) was
calculated using a minimum of the last two PSAs prior to 24 months
post-diagnosis for the Continued AS group, and prior to treatment for
the Delayed AT group.

3.3 | General psychological outcomes

At both assessments, men completed PROMIS® (Patient-Reported

)3334 custom short-

Outcomes Measurement Information System
forms for depression (3 items; alpha = 0.87) and anxiety (3 items;
alpha = 0.81). Higher scores (T scores, mean = 50, SD = 10) indicate

greater depression and greater anxiety.

3.4 | Prostate-specific anxiety

At each assessment, participants completed five items from the Can-
cer Control Subscale of the Health Worry Scale (alpha = 0.77).35%¢
The response scale for each item was 0-4 (‘not at all’ to ‘very much’).
A higher score indicates greater prostate-related anxiety (range = O-
20). We assessed whether the total score and the individual items

were associated with undergoing delayed AT.

3.5 | Health concerns associated with the
treatment decision

At baseline, men indicated the importance (‘very’, ‘somewhat’, or ‘not
at all’) of several health concerns influencing their treatment decision,
including cancer control (N = 7; e.g., wanting the cancer removed),

treatment-related quality of life (N = 5; e.g., avoiding problems with

sexual function) and treatment burden (N = 3; e.g., out-of-pocket

costs).

3.6 | Decision making variables

At baseline, we measured decisional certainty with the SURE Test,%” a
four-item version of the Decisional Conflict Scale (alpha = 0.71).
Response categories were ‘yes’ (1) and ‘no’ (0). Scores < 3 indicate
decisional conflict. In addition, we measured PCa-related knowledge
(natural history, treatment side effects, and treatment options)29.
Response choices were ‘true’, ‘false’ or ‘do not know’, with ‘do not
know’ scored as incorrect. Correct items were summed for the total

score (higher indicates greater knowledge).

4 | STATISTICAL ANALYSES

4.1 | Descriptive analyses

We compared the two treatment groups (Continued AS vs. Delayed
AT) on demographic and clinical characteristics using chi square tests
for categorical variables, and t-tests for continuous variables (Table 1).
Table 2 includes the surveillance procedures and results, Table 3
includes descriptive statistics for the psychological variables, and
Table S1 includes the health concerns data. We had very little missing
data at each assessment (<1% with the exception of income) and high
retention at 6 months (Figure 1). Cox proportional hazard models
included men who completed both assessments and for whom we
had complete EHR data at 24 months post-diagnosis. Finally, we
explored the characteristics of men who switched to AT without a
clinical progression and those who remained on AS in the presence of

a clinical progression (Figure 2).

4.2 | Outcome models

To assess the predictors of treatment group (Continued AS vs. Delayed
AT) at 24 months post-diagnosis, we used two Cox proportional hazard
models to estimate adjusted hazard ratios and construct 95% confidence
intervals (Table 4). Model 1 included the two time dependent covariates
of PSA and Gleason scores, in addition to age, race, the Elixhauser
Comorbidity assessment, and men's baseline self-report of their urolo-
gist’s treatment recommendation. Model 2 added the two decisional and
psychological variables found to have a significant bivariate association
with treatment group: wanting the cancer removed, and worry that

changes in one’s medical condition would not be detected early.

43 | Power calculations

With the sample size of 515 (Continued AS) and 86 (Delayed AT)
and using categorical measures of the psychological and decisional
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TABLE 1 Baseline demographic and clinical characteristics

Treatment group

All Continued active surveillance Delayed treatment
N col % N col % N col % P value
All 601 100 515 100 86 100
Age at diagnosis 0.54
<60 years old 213 354 180 35 33 384
60+ years old 388 646 335 65 53 61.6
Race 0.49
Non-white 114 19 100 19.4 14 16.3
White 487 81 415 80.6 72 83.7
Hispanic 0.52
No 538 90.3 462 90.6 76 88.4
Yes 58 9.7 48 9.4 10 11.6
Marital status 0.84
Married (or living as married) 486 81 417 81.1 69 80.2
Not married (single, widowed, divorced, separated) 114 19 97 18.9 17 19.8
Education 0.61
Grad school/degree 164 27.5 145 28.3 19 22.4
4-year college degree 134 224 115 22.5 19 224
Some college/2 years
College 183 30.7 156 30.5 27 31.8
High school or less 116 19.4 96 18.8 20 23.5
Employment 0.59
Employed 360 60.9 306 60.5 54 63.5
Not employed 231 39.1 200 39.5 31 36.5
Income? 0.84
$125 001+ 157 28.1 137 28.5 20 25.6
$75 001-$125 000 196 351 169 352 27 34.6
<$75 000 205 36.7 174 36.3 31 39.7
Elixhauser index® 0.88
(0] 202 33.6 173 33.6 29 337
1 166 27.6 144 28 22 25.6
24 233 388 198 384 35 40.7
First degree relative with prostate cancer 041
Yes 153 255 128 24.9 25 291
Prior cancer (not PCa) 0.89
Yes 37 6.2 32 6.2 5 58
Diagnostic PSA level 0.91
8-10 84 14 71 13.8 13 15.1
6-7 208 34.6 177 344 31 36
4-5 245 408 213 414 32 37.2
<4 64 10.6 54 10.5 10 11.6
Diagnostic Gleason 0.48
6 598 99.5 512 99.4 86 100
<5 3 0.5 3 0.6 0 0

(Continues)
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TABLE 1 (Continued)
Treatment group
All Continued active surveillance Delayed treatment
N col % N col % N col % P value
Clinical T-Stage” at diagnosis 0.21
Tlc 561 93.7 484 94.2 77 90.6
T2a 38 6.3 30 5.8 8 9.4
Number positive cores-diagnostic biopsy 0.047
3+ 151 25.1 122 23.7 29 33.7
<2 450 74.9 393 76.3 57 66.3
Urologist Initial Recommendation (patient self-report at 0.039
baseline)
AS 208 34.6 185 35.9 23 26.7
AT 83 13.8 63 12.2 20 233
Do not know/ 212 353 183 35.5 29 33.7
No recommendation/patient should decide
No discussion yet 98 16.3 84 16.3 14 16.3

With urologist

2N = 35 missing in AS group and N = 8 missing in Delayed group.

PComorbid illnesses from 1 year pre-diagnosis to 60 days post-diagnosis in EMR.

predictors, after adjusting for demographic and clinical variables, at
a significance level of 0.05, we have 80% power to detect HRs of
14 (or 0.7 for inverse associations) for the Continued AS
versus Delayed AT comparison. SAS version 9.3 was used for all
analyses.

5 | RESULTS

5.1 | Participation rates

Of 1644 eligible men, 1139 (69.3%) completed the baseline assess-
ment (Figure 1; median = 24 days post-diagnosis). Compared to those
who declined or could not be reached, participants were more likely
to be white (p < 0.0001), with no other significant demographic or
clinical differences. Detailed information on accrual and retention has

been presented previously.2%%°

5.2 | Descriptive results

Between 13 and 24 months post-diagnosis, 14.3% (86/601) under-
went delayed treatment and 85.7% (515/601) remained on AS. There
were no baseline demographic differences between the groups
(Table 1). Regarding clinical characteristics, the Continued AS group
had significantly fewer positive cores (p < 0.05) and were more likely
to report receiving a urologist’s recommendation for AS versus AT
(p < 0.05). The surveillance procedures (Table 2) during the 24-month
follow-up period show that the Continued AS group received

significantly more PSA tests (p = 0.013), while the Delayed AT group
was more likely to undergo a surveillance biopsy (p < 0.0001) and to
have surveillance results that were more suggestive of cancer pro-
gression (Table 2).

Regarding the psychological variables, there were no significant
group differences at baseline or follow-up on the total scores of the
PROMIS anxiety and depression scales or on the prostate-specific
anxiety scale (Table 3). We also evaluated each of the prostate-
specific anxiety items, observing that at follow-up those with greater
worry about changes in their medical condition not being detected
early were significantly more likely to switch to AT, compared to
those with less worry (p = 0.008).

Decision-making variables, including baseline health concerns
(cancer control, treatment-related quality of life, and treatment bur-
dens), indicated that men who reported greater importance of ‘want-
ing the cancer removed from my body’ were more likely to undergo
delayed AT (p < 0.05; Table 3). The other health concern items did not
predict delayed AT (Table S1). Decisional certainty, PCa knowledge,
and baseline treatment preference were not significantly associated
with treatment group (Table S2). Finally, prostate-related QOL mea-
sured at baseline or follow-up®® was not associated with switching to
AT (data not shown).

5.3 | Cox Proportional Hazards Models

The Cox models assessed the likelihood of undergoing delayed AT
after 12 months of AS (Table 4). In Model 1, the time dependent
covariates indicate that a surveillance biopsy (Gleason >7) or a PSA
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TABLE 2 Surveillance procedures and results
Treatment group
All Continued active surveillance Delayed treatment
N % N % N % P value
All 601 100 515 100 86 100
N of surveillance biopsies 0.0001
0 199 331 187 36.3 12 14
1 361 60.1 290 56.3 71 82.6
2+ 41 6.8 38 7.4 3 3.5
N of surveillance PSA tests 0.013
1-5 123 20.5 99 19% 24 28%
6-10 386 64.2 329 64% 57 66%
11-21 92 15.3 87 17% 5 6%
Final Gleason score® 0.0001
<7 331 55 304 59 27 314
27 71 12 24 5 47 54.7
No surveillance biopsy 199 33 187 36 12 14
Final PSA level 0.0004
<4 178 29.6 164 31.8 14 16.3
4to <10 393 65.4 331 64.3 62 721
10+ 30 5 20 3.9 10 11.6
PSA doubling time® 0.009
236 mos/decrease in PSA 486 425 83 61 71
<35 mos 113 88 17 25 29
Time between diagnosis and treatment n/a
13-18 months n/a 52 60.5
19-24 months n/a 34 39.5
Treatment modality n/a
Radical prostatectomy n/a 44 51%
Radiation therapy n/a 35 41%
Androgen deprivation n/a 1 1%
Combination n/a 6 7%
Number of biopsies 0.7 0.6 0.9 04 0.006
Number of PSAs 2.8 6.9 2.6 0.001

Last Gleason score, without using baseline diagnostic Gleason score.

bPSA doubling time: 2 years before diagnosis to treatment (DT group) or up to 24 months post-diagnosis (AS group).

(>10) were each independent predictors of delayed AT, as well as
white race and reporting having received a urologist’s treatment rec-
ommendation at diagnosis for AT. Age and the number of comorbid
conditions were unrelated to switching.

In Model 2, after adjusting for Model 1 variables, men who rated
having the cancer removed as ‘very important’ at baseline were more
than twice as likely to undergo AT, compared to those whose rating
was ‘somewhat/not at all important’ (HR = 2.18, 95% Cl 1.35-3.52).
Men with greater ‘worry that changes in my medical condition would
not be detected early’ were more likely to undergo delayed AT, com-
pared to those with less worry (HR = 1.67, 95% Cl 1.05-2.65).

5.4 | Exploratory analyses (Figure 2)
We explored whether the decision to remain on AS vs. undergo del-
ayed AT was concordant with surveillance biopsy results (Figure 2).
First, among those who switched to AT, 55% (47/86) had evidence of
biopsy-related progression (surveillance biopsy 27), while 31%
(27/86) had a stable surveillance biopsy (Gleason <6), and 14%
(12/86) did not have a surveillance biopsy. Thus, 45% (39/86)
switched to AT without evidence of progression from a biopsy.
Second, among the men who remained on AS, 59% (304/515)
had no evidence of biopsy-related progression (surveillance biopsy
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TABLE 3 Psychological and decision-making variables stratified by treatment group

Variable

Psychological

PROMIS anxiety (higher = more anx)
PROMIS depression (higher = more depr)

Clark PCa Anxiety total; (hi = more anx.)

Clark PCa Anxiety individual items
Worry about dying before my time.

Worry about what my doctor will find next.

Worry that changes in medical condition will not be

detected early.

Live in fear that my PSA will rise.

Confident that my cancer can be kept under control.

Baseline
Follow-up
Baseline
Follow-up
Baseline

Follow-up

Baseline:

Not at all/A little

Somewhat/Quite a bit/Very
much

Follow-up:

Not at all/A little

Somewhat/Quite a bit/Very
much

Baseline:

Not at all/A little

Somewhat/Quite a bit/Very
much

Follow-up:

Not at all/A little

Somewhat/Quite a bit/Very
much

Baseline:

Not at all/A little

Somewhat/Quite a bit/Very
much

Follow-up:

Not at all/A little

Somewhat/Quite a bit/Very
much

Baseline

Not at all/A little

Somewhat/Quite a bit/Very
much

Follow-up:

Not at all/A little

Somewhat/Quite a bit/Very
much

Baseline:

Not at all/A little

Somewhat/Quite a bit/Very
much

Follow-up:

Not at all/A little

Somewhat/Quite a bit/Very
much

Baseline Health Concern (see Table S1 for additional Health Concerns)

Want the cancer removed from your body

Not at all/Somewhat
important
Very important

Continued AS
(N = 515)

51.0(8.52)
48.6 (8.18)
48.3 (8.6)
47.1(7.86)
10.7 (4.4)
10.5 (4.0)

67.7%
32.3%

75.2%
24.8%

61.5%
38.5%

65.6%
34.5%

61.5%
38.5%

67.4%
32.6%

64.0%
35.9%

67.9%
32.1%

70.9%
29.0%

56.4%
43.6%

253 (49.5%)
258 (50.5%)

Delayed Treatment
(N = 86)

51.2 (8.63)
49.7 (8.38)
48.4 (8.0)
47.9 (8.33)
11.0 (4.2)
11.3(3.9)

59.3%
40.7%

68.3%
31.7%

56.9%
43.0%

63.4%
36.6%

52.3%
47.7%

52.4%
47.6%

63.9%
36.1%

68.3%
31.7%

67.4%
32.6%

48.8%
51.2%

31 (36.1%)
55 (63.9%)

233

value

0.82
0.27
0.86
0.37
0.57
0.12

0.13

0.19

043

0.71

0.11

0.008

0.99

0.94

0.51

0.20

0.049
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FIGURE 2 Concordance of surveillance Gleason score with remaining on AS vs. undergoing delayed AT

TABLE 4 Results from COX proportional hazards models predicting delayed treatment

Model 1 DT versus AS (ref)

Model 2 DT versus AS (ref)

Variables Categories HR 95% ClI
Gleason score (time dependent) 7+ 20.18 12.60, 32.33
(ref = <7)
No surveillance biopsy 0.93 0.47,1.86
PSA level (time dependent) 4to 10 1.52 0.84, 2.75
(ref = <4)
10+ 5.33 2.34,12.13
Age Continuous 1.01 0.98, 1.05
Race White 2.83 1.44,5.57
(ref = non-white)
Comorbidities at diagnosis 1 1.40 0.79, 2.48
(ref = 0)
2+ 1.10 0.67,1.82
Pt reported urologist treatment recommendation at AT 1.99 1.06,3.71
baseline
(ref = AS)*
Want the cancer removed (baseline) Very important
(ref = not at all/somewhat)
Worry changes in medical condition will not be detected Somewhat/
early (6 months) Quite a Bit/
(ref = not at all/ Very Much
a little)
<7), 47% (24/515) had a surveillance biopsy of 7+, and 36.3% 6 | DISCUSSION

(187/515) did not have a surveillance biopsy (Figure 2). Thus, 4.7%

(24/515) remained on AS while having evidence of progression from a
biopsy and 36.3% (187/515) remained on AS without having had a

surveillance biopsy.

HR
23.86

0.57
1.58

511
1.01
3.03

1.43

0.95

213

218

1.67

95% Cl
14.27, 39.89

0.27,1.22
0.86,2.93

2.14,12.2
0.97,1.05
1.57,5.85

0.79,2.58

0.55, 1.64

1.07, 4.22

1.35, 3.52

1.05, 2.65

In this prospective cohort study of men undergoing AS for low-risk
PCa, 14% underwent delayed AT by 24 months post-diagnosis, which

is similar to other AS cohorts.*>2324 Although it is well-documented
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that disease progression of low-risk PCa predicts switching from AS
to AT,132023.24 thjs is one of few longitudinal studies investigating the
role that decisional and psychological factors may play in this decision
while accounting for evidence of disease progression.?>2°-27 In multi-
variable analyses, adjusting for disease progression and urologists’ ini-
tial treatment recommendation, men’s baseline desire to have their
cancer removed and their subsequent worry that disease progression
would not be detected early each independently predicted undergoing
delayed AT during the second year post-diagnosis. Importantly, there
were no differences on general anxiety or depression or overall
continued AS

vs. underwent delayed AT, indicating that delaying AT was not associ-

prostate-related anxiety between those who
ated with greater distress while undergoing AS.

These findings support prior longitudinal studies that have found
that fear of disease progression was associated with undergoing del-
ayed AT when the disease had not progressed.?®>?° In a meta-analysis
that included 26 AS cohorts, Simpkin®® concluded that 20% of men
discontinue AS due to anxiety. However, not all studies have found
that switching to AT was associated with fear of disease progres-
sion.24%” The conflicting findings may be associated with analytic dif-
ferences, including the adjustment for clinical progression in
multivariable models versus limiting the analysis to men whose dis-
ease had not progressed. Our findings indicate the clinical importance
of understanding men'’s specific prostate-related anxieties associated
with the initial choice to undergo AS, given the potential for its subse-
guent impact on the decision to discontinue AS in the absence of dis-
ease progression. More research is needed to understand the role of
psychological factors in discontinuing AS among men with low-risk
PCa, as most of the work on treatment decisions for low-risk PCa has
addressed the initial treatment decision. As an example, the desire to
remove the cancer has been associated with selecting AT as the initial
treatment,3? but we are unaware of studies that have included this
variable when assessing delayed AT.

Among men in the Delayed AT group, despite the greater
likelihood of having received an initial recommendation for AT and of
having an initial preference for the cancer to be removed, they
nonetheless remained on AS for a minimum of 12 months. Importantly,
the Delayed AT group did not report greater general anxiety or
depression compared to the Continued AS group at either the baseline
or six-month follow-up assessment. These results provide important
data for clinicians when discussing the treatment decision with men
who are considering AS. Among men who ultimately switch to AT, the
likelihood of experiencing increased anxiety or depression during the
AS period is low. Providing education about the fact that switching to
AT is an option, with or without disease progression, may help men feel
comfortable when considering AS as a management option.

These findings confirm the importance of the urologist’s recom-
mendation on the treatment decision.>*®*! What is notable is that
the recommendation, as reported by the patient, continued to have a
significant impact on the treatment decision 1-2 years later, after
adjusting for disease progression and PCa-related concerns. Although
we did not measure men'’s perception of their urologists’ subsequent

recommendations, this finding provides new information on the

long-term treatment implications of the urologist’s initial recommen-
dation, which may not include the patient’s treatment preferences.*°

In exploratory analyses assessing whether treatment decisions
were concordant with surveillance results, we found that 31% of men
who underwent delayed AT did so without clinical evidence of pro-
gression, and that 16% of men who had evidence of disease progres-
sion continued on AS. During the study period, MRI was not used for
surveillance of low risk PCa, and thus was unlikely to have influenced
treatment decisions. Of the men who remained on AS but who had
not had a surveillance biopsy, the majority had a PSA doubling time
indicative of less aggressive cancer, suggesting that a minority of men
and their physicians made individualized decisions about delayed
treatment that relied on surveillance PSA results and possibly patient
preferences. Unfortunately, the number of those making discordant
decisions was too small to determine whether psychological factors
may have played a role in these decisions.'® In order to better under-
stand the role of PCa-related anxiety in switching from AS to AT, we
suggest that an important analysis is the comparison of PCa-related
anxiety among four groups: disease progression (yes vs. no) by treat-
ment decision (continued AS vs. delayed AT). To our knowledge, this
analysis has not been conducted, but will be useful to understand
whether fear of disease progression is contributing to discontinuing
AS in favour of AT, in the absence of disease progression.'?

Study limitations include an underrepresentation of non-white
participants, which led to the small number of non-white participants
who switched to AT (N = 14) and the need to combine African Ameri-
cans with other non-white participants. The unanticipated finding that
non-white men were less likely to undergo delayed treatment is diffi-
cult to interpret in light of their lower participation rate and having to
collapse different groups. Second, although participants and those
who declined did not differ on other demographic or clinical charac-
teristics, men’s reasons for declining participation were unknown in
almost a quarter of those eligible. Thus, whether the sample may
have underrepresented or overrepresented certain characteristics
(e.g., anxiety about disease progression) is unknown. Third, although
our 24-month follow-up period captured only a portion of the men
who may have ultimately undergone delayed treatment, the first
2 years post-diagnosis is an important timeframe in which to assess
continued AS vs. delayed AT. This is particularly true given that
approximately one-third of men made treatment decisions that were
discordant with the results of their surveillance results. Fourth, this
cohort was accrued prior to use of genetic data in making treatment
decisions and MRIs used for surveillance, which may result in different
treatment decisions than reported here. Fifth, when evaluating the
primary hypotheses, we have not adjusted for multiple comparisons.
Finally, we did not assess whether patients’ and urologists’ individual
concerns about remaining on AS may have impacted the surveillance
procedures (i.e., PSA tests and biopsies) that were utilized.

Methodological strengths include that this is one of the largest
prospective samples of low risk PCa patients on AS who were
followed and assessed for early predictors of switching to
AT. Participants were assessed shortly post-diagnosis and followed for

2 years, adjusting for time dependent measures of disease progression.
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Further, few prospective, longitudinal cohorts of men with low-risk
PCa have included decisional and psychological characteristics that
may be relevant to the decision to discontinue AS. Finally, conducting
this study within the KPNC integrated healthcare system provided
ultra-rapid case ascertainment and data on treatment decisions via the
extensive real-time EHR surveillance. Further, we are better able to
isolate the effects of decisional processes and psychological variables
on treatment decisions given that KPNC clinicians are salaried pro-
viders. Further, as KPNC providers are salaried, the impact of financial
incentives on treatment decisions is limited. These strengths outweigh
concerns regarding the generalizability of samples drawn from inte-
grated healthcare systems, particularly given that these systems repre-
sent an increasingly large proportion of US healthcare settings.*?

These results have important clinical implications. Continued
decision support may be needed for men to remain on AS when it is
clinically indicated during the first 2 years of being on AS. Fear of dis-
ease progression and wanting the cancer removed independently
predicted undergoing delayed treatment after adjusting for clinical
progression and urologists’ initial recommendation. This suggests the
need to support men’s decisions through increased physician engage-
ment and providing resources to increase men’s comfort with and
understanding of the clinical reasoning and data in support of
AS. Further, additional physician education on effective communica-
tion about AS and predictors of disease progression may be useful.
For some men, in lieu of delayed AT, a more aggressive AS regimen or
newer tools (e.g., MRI and/or genetic testing among those with a sig-
nificant family history of prostate, breast, or ovarian cancer), may
assist physicians with risk stratification. Finally, a method is needed to
assist clinicians in identifying men who may benefit from additional
resources to remain on AS when it is clinically indicated.

ACKNOWLEDGEMENTS
The authors gratefully acknowledge the men who participated in the
study, the KPNC research staff (Amethyst Leimpeter, Jun Shan,
Socorro Caglia, Carol Rabello and Erica Kerezsi) and Susan Marx, for
her administrative assistance.

CONFLICT OF INTEREST

This manuscript was supported by NIH RO1 CA155578-01 (Multiple
Pls: Kathryn L. Taylor, PhD and Stephen K. Van Den Eeden, PhD).
There are no other conflicts of interest to report.

FUNDING INFORMATION

NIH RO1 CA155578-01 (Multiple Pls: Kathryn L. Taylor, PhD and
Stephen K. Van Den Eeden, Ph.D.); P30-CA051008, Survey, Recruit-
ment, and Biospecimen Collection Shared Resource and Biostatistics
and Bioinformatics Shared Resource of the Georgetown Lombardi

Comprehensive Cancer Center.

AUTHOR CONTRIBUTIONS
Kathryn Taylor: Conceptualization, methodology, writing-original draft,
review and editing, funding acquisition, and supervision; George Luta:

Methodology and writing-review & editing; Vasiliki Zotou: Data

curation and formal analysis; Tania Lobo: Data curation and formal
analysis; Richard M. Hoffman: Methodology, writing-review & editing,
and conceptualization; Kimberly M. Davis: Writing-review & editing
and conceptualization; Arnold L. Potosky: Methodology, writing-review
& editing, and conceptualization; Tengfei Li: Validation and formal
analysis; David Aaronson: Writing-review & editing and conceptualiza-
tion; Stephen K. Van Den Eeden: Conceptualization, methodology,

funding acquisition, writing-review & editing, and supervision.

ORCID
Kathryn L. Taylor
Richard M. Hoffman

https://orcid.org/0000-0001-7351-0413
https://orcid.org/0000-0002-4714-7726

REFERENCES

1. Mahal BA, Butler S, Franco |, Spratt DE, Rebbeck TR, D'Amico AV,
et al. Use of active surveillance or watchful waiting for low-risk pros-
tate Cancer and management trends across risk groups in the
United States, 2010-2015. Jama. 2019;321(7):704-6.

2. LiuY, Hall 1J, Filson C, Howard DH. Trends in the use of active sur-
veillance and treatments in Medicare beneficiaries diagnosed with
localized prostate cancer. Urol Oncol. 2020. PMID: 33308973

3. Loeb S, Byrne N, Makarov DV, Lepor H, Walter D. Use of conserva-
tive Management for low-Risk Prostate Cancer in the veterans affairs
integrated health care system from 2005-2015. Jama. 2018;319(21):
2231-3.

4. Hoffman KE, Penson DF, Zhao Z, Huang L-C, Conwill R, Laviana AA,
et al. Patient-reported outcomes through 5 years for active surveil-
lance, surgery, brachytherapy, or external beam radiation with or
without androgen deprivation therapy for localized prostate Cancer.
Jama. 2020;323(2):149-63.

5. Chen RC, Basak R, Meyer A-M, Kuo T-M, Carpenter WR, Agans RP,
et al. Association between choice of radical prostatectomy, external
beam radiotherapy, brachytherapy, or active surveillance and
patient-reported quality of life among men with localized prostate
Cancer. Jama. 2017;317(11):1141-50.

6. Taylor KL, Luta G, Miller AB, Church TR, Kelly SP, Muenz LR, et al.
Long-term disease-specific functioning among prostate cancer survi-
vors and noncancer controls in the prostate, lung, colorectal, and
ovarian cancer screening trial. J Clin Oncol off J am Soc Clin Oncol.
2012;30(22):2768-75.

7. Vernooij RW, Lancee M, Cleves A, Dahm P, Bangma CH, Aben KK.
Radical prostatectomy versus deferred treatment for localised pros-
tate cancer. Cochrane Database Syst Rev. 2020;6:CD006590.

8. van den Bergh RCN, Roemeling S, Roobol MJ, Aus G, Hugosson J,
Rannikko AS, et al. Outcomes of men with screen-detected prostate
cancer eligible for active surveillance who were managed expec-
tantly. Eur Urol. 2009;55(1):1-8.

9. Carter HB, Kettermann A, Warlick C, Metter EJ, Landis P, Walsh PC,
et al. Expectant management of prostate cancer with curative intent:
an update of the Johns Hopkins experience. J Urol. 2007;178(6):
2359-64. discussion 2364-2365

10. Klotz L, Zhang L, Lam A, Nam R, Mamedov A, Loblaw A. Clinical
results of long-term follow-up of a large, active surveillance cohort
with localized prostate cancer. J Clin Oncol off J am Soc Clin Oncol.
2010;28(1):126-31.

11. Shappley WV, Kenfield SA, Kasperzyk JL, Qiu W, Stampfer MJ,
Sanda MG, et al. Prospective study of determinants and outcomes of
deferred treatment or watchful waiting among men with prostate
cancer in a nationwide cohort. J Clin Oncol off J am Soc Clin Oncol.
2009;27(30):4980-5.

12. Womble PR, Montie JE, Ye Z, Linsell SM, Lane BR, Miller DC,
et al. Contemporary use of initial active surveillance among men


https://orcid.org/0000-0001-7351-0413
https://orcid.org/0000-0001-7351-0413
https://orcid.org/0000-0002-4714-7726
https://orcid.org/0000-0002-4714-7726

TAYLOR ET AL.

237

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

in Michigan with low-risk prostate cancer. Eur Urol. 2015;67(1):
44-50.

Klotz L, Vesprini D, Sethukavalan P, Jethava V, Zhang L, Jain S, et al.
Long-term follow-up of a large active surveillance cohort of patients with
prostate cancer. J Clin Oncol off J am Soc Clin Oncol. 2015;33(3):272-7.
Hamdy FC, Donovan JL, Lane JA, Mason M, Metcalfe C, Holding P,
et al. 10-year outcomes after monitoring, surgery, or radiotherapy
for localized prostate Cancer. N Engl J Med. 2016;375(15):1415-24.
Wilt TJ, Brawer MK, Barry MJ, Jones KM, Kwon Y, Gingrich JR, et al.
The prostate cancer intervention versus observation trial:VA/N-
CI/AHRQ cooperative studies program #407 (PIVOT): design and
baseline results of a randomized controlled trial comparing radical
prostatectomy to watchful waiting for men with clinically localized
prostate cancer. Contemp Clin Trials. 2009;30(1):81-7.

Wilt TJ, Ullman KE, Linskens EJ, MacDonald R, Brasure M, Ester E,
et al. Therapies for clinically localized prostate cancer: a comparative
effectiveness review. J Urol. 2020;205(4):967-76. https://doi.org/
10.1097/JU0O000000000001578

van den Bergh RCN, van Vugt HA, Korfage 1), Steyerberg EW,
Roobol MJ, Schréder FH, et al. Disease insight and treatment percep-
tion of men on active surveillance for early prostate cancer. BJU Int.
2010;105(3):322-8.

Simpkin AJ, Tilling K, Martin RM, Lane JA, Hamdy FC, Holmberg L,
et al. Systematic review and Meta-analysis of factors determining
change to radical treatment in active surveillance for localized pros-
tate Cancer. Eur Urol. 2015;67(6):993-1005.

Kinsella N, Stattin P, Cahill D, Brown C, Bill-Axelson A, Bratt O, et al.
Factors influencing Men'’s choice of and adherence to active surveil-
lance for low-risk prostate cancer: a mixed-method systematic
review. Eur Urol. 2018;74(3):261-80.

Bergengren O, Garmo H, Bratt O, Holmberg L, Johansson E, Bill-
Axelson A. Determinants for choosing and adhering to active surveil-
lance for localised prostate cancer: a nationwide population-based
study. BMJ Open. 2019;9(12):e033944.

Tosoian JJ, Mamawala M, Epstein JI, Landis P, Wolf S, Trock BJ, et al.
Intermediate and longer-term outcomes from a prospective active-
surveillance program for favorable-risk prostate Cancer. J Clin Oncol
off J am Soc Clin Oncol. 2015;33(30):3379-85.

Welty CJ, Cowan JE, Nguyen H, Shinohara K, Perez N, Greene KL,
et al. Extended followup and risk factors for disease reclassification
in a large active surveillance cohort for localized prostate cancer.
J Urol. 2015;193(3):807-11.

Bokhorst LP, Valdagni R, Rannikko A, Kakehi Y, Pickles T,
Bangma CH, et al. A decade of active surveillance in the PRIAS study:
an update and evaluation of the criteria used to recommend a switch
to active treatment. Eur Urol. 2016;70(6):954-60.

Loeb S, Folkvaljon Y, Makarov DV, Bratt O, Bill-Axelson A, Stattin P.
Five-year nationwide follow-up study of active surveillance for pros-
tate cancer. Eur Urol. 2015;67(2):233-8.

Latini DM, Hart SL, Knight SJ, Cowan JE, Ross PL, Duchane J, et al.
The relationship between anxiety and time to treatment for patients
with prostate cancer on surveillance. J Urol. 2007;178(3 Pt 1):
826-31. discussion 831-832

Lang MF, Tyson MD, Alvarez JR, Koyama T, Hoffman KE,
Resnick MJ, et al. The influence of psychosocial constructs on the
adherence to active surveillance for localized prostate cancer in a
prospective. Population-Based Cohort Urology. 2017;103:173-8.
Venderbos LDF, van den Bergh RCN, Roobol MJ, Schroder FH,
Essink-Bot M-L, Bangma CH, et al. A longitudinal study on the
impact of active surveillance for prostate cancer on anxiety and dis-
tress levels. Psychooncology. 2015;24(3):348-54.

Hoffman RM, Lobo T, Van Den Eeden SK, Davis KM, Luta G,
Leimpeter AD, et al. Selecting active surveillance: decision making
factors for men with a low-risk prostate Cancer. Med Decis Mak Int
J Soc Med Decis Mak. 2019;39(8):962-74.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Taylor KL, Hoffman RM, Davis KM, Luta G, Leimpeter A, Lobo T,
et al. Treatment preferences for active surveillance versus active
treatment among men with low-risk prostate cancer. Cancer
Epidemiol Biomark Prev Publ am Assoc Cancer Res Cosponsored am
Soc Prev Oncol. 2016;25(8):1240-50.

Taylor KL, Luta G, Hoffman RM, Davis KM, Lobo T, Zhou Y, et al.
Quality of life among men with low-risk prostate cancer during the
first year following diagnosis: the PREPARE prospective cohort
study. Transl Behav Med. 2018;8(2):156-65.

Hoffman RM, Van Den Eeden SK, Davis KM, Lobo T, Luta G, Shan J,
et al. Decision-making processes among men with low-risk prostate
cancer: a survey study. Psychooncology. 2018;27(1):325-32.
Elixhauser A, Steiner C, Harris DR, Coffey RM. Comorbidity mea-
sures for use with administrative data. Med Care. 1998;36(1):8-27.
Hays RD, Bjorner JB, Revicki DA, Spritzer KL, Cella D. Development
of physical and mental health summary scores from the patient-
reported outcomes measurement information system (PROMIS)
global items. Qual Life Res Int J Qual Life Asp Treat Care Rehabil.
2009;18(7):873-80.

Jensen RE, Potosky AL, Moinpour CM, Lobo T, Cella D, Hahn EA,
et al. United States population-based estimates of patient-reported
outcomes measurement information system symptom and functional
status reference values for individuals with Cancer. J Clin Oncol off J
am Soc Clin Oncol. 2017;35(17):1913-20.

Clark JA, Bokhour BG, Inui TS, Silliman RA, Talcott JA. Measuring
patients’ perceptions of the outcomes of treatment for early prostate
cancer. Med Care. 2003;41(8):923-36.

Talcott JA, Rossi C, Shipley WU, Clark JA, Slater JD, Niemierko A,
et al. Patient-reported long-term outcomes after conventional and
high-dose combined proton and photon radiation for early prostate
cancer. Jama. 2010;303(11):1046-53.

Légaré F, Kearing S, Clay K, Gagnon S, D'Amours D, Rousseau M, et al.
Are you SURE?: assessing patient decisional conflict with a 4-item
screening test. Can Fam Physician Med Fam Can. 2010;56(8):e¢308-314.
Wei JT, Dunn RL, Litwin MS, Sandler HM, Sanda MG. Development
and validation of the expanded prostate cancer index composite
(EPIC) for comprehensive assessment of health-related quality of life
in men with prostate cancer. Urology. 2000;56(6):899-905.
Anandadas CN, Clarke NW, Davidson SE, O'Reilly PH, Logue JP,
Gilmore L, et al. Early prostate cancer—which treatment do men pre-
fer and why? BJU Int. 2011;107(11):1762-8.

Scherr KA, Fagerlin A, Hofer T, Scherer LD, Holmes-Rovner M,
Williamson LD, et al. Physician recommendations trump patient pref-
erences in prostate Cancer treatment decisions. Med Decis Mak Int J
Soc Med Decis Mak. 2017;37(1):56-69.

Davison BJ, Breckon E. Factors influencing treatment decision mak-
ing and information preferences of prostate cancer patients on active
surveillance. Patient Educ Couns. 2012;87(3):369-74.

U.S.Census Bureau. Health and nutrition. Statistical abstract of the
United States: 2012. Available at http://www2.census.gov/

SUPPORTING INFORMATION

Additional supporting information may be found in the online version

of the article at the publisher’s website.

How to cite this article: Taylor KL, Luta G, Zotou V, Lobo T,
Hoffman RM, Davis KM, et al. Psychological predictors of
delayed active treatment following active surveillance for low-
risk prostate cancer: The Patient REported outcomes for
Prostate cARE prospective cohort study. BJUI Compass. 2022;
3(3):226-237. https://doi.org/10.1002/bco2.124



https://doi.org/10.1097/JU0000000000001578
https://doi.org/10.1097/JU0000000000001578
http://www2.census.gov/
https://doi.org/10.1002/bco2.124

	Psychological predictors of delayed active treatment following active surveillance for low-risk prostate cancer: The Patien...
	1  INTRODUCTION
	2  METHODS
	2.1  Participants
	2.2  Procedures
	2.3  Analytical Cohort (Figure1)

	3  MEASURES
	3.1  Demographic and clinical characteristics
	3.2  Treatment groups and surveillance testing
	3.3  General psychological outcomes
	3.4  Prostate-specific anxiety
	3.5  Health concerns associated with the treatment decision
	3.6  Decision making variables

	4  STATISTICAL ANALYSES
	4.1  Descriptive analyses
	4.2  Outcome models
	4.3  Power calculations

	5  RESULTS
	5.1  Participation rates
	5.2  Descriptive results
	5.3  Cox Proportional Hazards Models
	5.4  Exploratory analyses (Figure2)

	6  DISCUSSION
	ACKNOWLEDGEMENTS
	  CONFLICT OF INTEREST
	  FUNDING INFORMATION
	  AUTHOR CONTRIBUTIONS
	REFERENCES


