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A B S T R A C T

Purpose
Within the Prostate, Lung, Colorectal, and Ovarian Cancer Screening Trial (PLCO), we assessed

the long-term disease-specific functioning among prostate cancer (PCa) survivors versus noncan-
cer controls, the impact of trial arm (screening/usual care) on functioning, and the effect of
treatment modality on functioning.

Patients and Methods
PCa survivors (n = 529), 5 to 10 years postdiagnosis, were frequency-matched to noncancer

controls (n = 514) for race, screening center, year of enrollment, and trial arm. Participants
completed a telephone interview regarding PCa-specific symptomatology. Weights accounted for
patient selection from the five PLCO screening centers. Propensity-score methods were used to
balance groups of interest with respect to demographic and medical characteristics.

Results
Weighted linear regression analyses revealed poorer sexual and urinary function among PCa

survivors compared with noncancer controls (P < .001). Trial arm was not significantly related to
any outcome (P> .31). Compared with radical prostatectomy patients (n = 201), radiation-therapy
patients (n = 110) reported better sexual (P < .05) and urinary (P < .001) functioning but poorer
bowel outcomes (P < .05). Survivors who received treatment combinations including androgen
deprivation (n = 207) reported significantly poorer hormone-related symptoms compared with
radical prostatectomy patients (P < .05).

Conclusion
This study demonstrated the persistence of clinically significant, long-term PCa treatment-related

sexual and urinary adverse effects up to 10 years postdiagnosis. To our knowledge, this was the
first comparison of prostate-related dysfunction among screened survivors versus screened
noncancer controls and indicated that these long-term problems were attributable to PCa
treatment and not to aging or comorbidities. Finally, differences in long-term adverse effects
between treatment modalities are particularly relevant for patients and clinicians when making
treatment decisions.

J Clin Oncol 30:2768-2775. © 2012 by American Society of Clinical Oncology

Preventive Services Task Force.'® When the survival
benefit is uncertain, patient-reported outcomes

The debate regarding whether prostate cancer (PCa)
screening saves lives' was heightened recently when
the European Randomized Study of Screening for
PCa®” reported a 20% decrease in PCa-related mor-
tality, whereas the US-based Prostate, Lung, Colo-
rectal, and Ovarian Cancer Screening Trial (PLCO)
reported no impact of screening on mortality.** In
addition, PCa-treatment trials have not established
whether treatment of early-stage disease results in
survival differences for a screened population.>” On
the basis of these and other results,®® PCa screening
was rated “not recommended” by the United States
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such as disease-specific function are critical for mak-
ing informed treatment decisions''"* and for un-
derstanding whether the quality of the years living
with PCa justifies screening.

The PLCO provides an exceptional opportu-
nity to evaluate the impact of PCa treatment on
disease-specific function, while controlling for ag-
ing, comorbidities, and screening. We addressed
three aims among men diagnosed within the PLCO.
First, because aging and age-related comorbidities
can cause symptoms that are associated with PCa
treatment, the determination of the cause of these
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symptoms among PCa survivors is difficult. Because the cancer-free
comparison group of the PLCO is similarly aged and regularly
screened, this matching provided an opportunity to address this con-
cern that had not been possible in previous large-scale studies.'*'® We
compared survivors with noncancer controls to determine whether
the sexual, urinary, and bowel symptoms among survivors were due to
PCa treatment or aging and comorbidities.

Second, although much is known about the adverse effects of
PCa treatment, little is known about disease-specific function among
men diagnosed with PCa after regular screening. Because regular
screening results in earlier detection and treatment of smaller tumors,
it is possible that treatment-related symptoms may be less intrusive
after screen-detected cancers'®' than cancers discovered by symp-
tom presentation or intermittent screening.'”>' Alternatively, earlier
detection after regular screening may simply result in a lengthening of
the time men must cope with their treatment-related adverse effects
but without a reduction of disease-related mortality.”

Third, although several studies have documented disease-specific
function up to five years post-treatment,'”**2® few studies have as-
sessed the impact of treatment modalities on longer-term func-
tion.!”!®*>2728 Quch information is particularly important for
informed treatment decision making given the younger ages at which
screening is recommended and the increasing length of time men are

living with the consequences of the disease and treatment. In addition,
age-related comorbidities may interact with the adverse effects of
different treatment modalities. We have examined these three aims
within this PLCO substudy.

Overview of PLCO

From 1993 to 2001, the PLCO*?***° enrolled 76,705 men, aged 55 to 74
years, at 10 screening sites nationwide. PLCO exclusion criteria for men were
as follows: a history of prostate, lung, or colorectal cancer; current cancer
treatment; previous surgical removal of the prostate, lung, colon, or rectum;
current finasteride use; colon cancer screening = 3 years before enrollment;
enrollment onto another cancer screening/prevention study; unwilling or
unable to provide consent; and 8) one or more prostate-specific antigen (PSA)
test = 3 years before the study.

All participants completed a baseline questionnaire (BQ) regarding de-
mographics and screening histories. Participants in the usual care (UC) arm
were instructed to follow their normal health care routine. Participants in the
screening arm received an annual digital rectal examination in years 0 to 3 and
a PSA test during years 0 to 5. Participants received the screening results,
recommendations for diagnostic examinations with their own physician, and
completed an annual assessment of health status and new cancer diagnoses.

Survivors and noncancer controls selected
at five sites over four rounds of accrual

(N = 1,448)
Ineligible Ineligible
(n=70) \ / \ / (n=57)
Prostate cancer No prostate cancer
Deceased (n=728) (n = 720) — Deceased
(n=19) (n=12)
Wrong number / \ Wrong number
(n=3) (n=7)
Could not Could not
reach reach
(n = 25) — (n = 30)
Eligible cases Eligible controls
(n =636) (n = 644) Fig 1. CONSORT di howing stud
. . ig 1. iagram showing study
Declined ~— Declined design and participation rates.
(n=82) (n =100)
Survivors Controls

completing study

(n =529; 83%)
Usual care arm

Screening arm
(n =269) (n =260)

completing study
(n =514; 80%)

/ AN

Screening arm Usual care arm
(n = 260) (n = 254)

Aims 2 and 3 Aim 1

Aim 1
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Health-Related Quality-of-Life Substudy

The study design, participation rates, and aims are described in Figure 1.
The study aims were as follows: within each trial arm (screening/UC), we
compared survivors to noncancer controls on disease-specific functioning
(aim 1); among survivors, we assessed the impact of trial arm on disease-
specific functioning (aim 2); and among survivors, we assessed the impact of
treatment modality on disease-specific functioning (aim 3).

Patients. Inclusion criteria were as follows: completion of the BQ,
English speaking, attendance at participating PLCO screening centers (SCs;
Table 1), white or African American (other races were excluded as a result of
small samples at SCs), and active PLCO participants. Exclusion criteria in-
cluded having dementia/cognitive difficulties or hearing impairment.

Additional eligibility criteria included a diagnosis = 5 to less than 10
years before the Health-Related Quality-of-Life (HRQL) interview (diagnosis
dates: July 1998 to July 2003) and no other cancer diagnosis, except nonmela-
noma skin cancer. We included all disease stages and both screen-detected and
interval cancers.

Procedures. 'We randomly selected survivors and noncancer controls in
four rounds (in May 2007, December 2007, May 2008, and December 2008) to
capitalize on the regularly updated participant information of the PLCO.
Noncancer controls were frequency matched to survivors for year of random-
ization (1993 to 2001), trial arm, race, and screening center.

At each round, 180 PCa survivors (90 per arm) and 180 noncancer
controls (90 per arm) were selected (Fig 1). All eligible African American
survivors were selected.

Each SC mailed personalized invitation letters with a toll-free number to
decline or learn more about the study. Each SC made up to 10 calls to
nonresponders. Telephone interviews required 15 to 20 minutes for which
participants received a $10 gift card. Institutional review board approval was
covered under the overall PLCO consent form.

Quality assurance. Experienced telephone interviewers (N = 8) re-
ceived training to conduct interviews. During each accrual round, two inves-
tigators listened to live interviews and provided feedback to each interviewer.
By using a secure tracking database, the project coordinator maintained regu-
lar contact with SCs to assess accrual and adherence to procedures.

Measures

Demographic and medical information. We assessed education, marital
status, employment status, income, health insurance, and having a regular
physician. Participants indicated whether they had been diagnosed with any of
16 conditions (Appendix Table Al, online only). Conditions were summed
and then categorized into one or fewer versus two or more conditions. Ap-
proximately 50% of participants had zero to one comorbidy and 50% of
participants had two or more comorbidies.

Prostate cancer—specific HRQL. The Expanded Prostate Cancer Index
Composite Short Form®" evaluates function in the past 4 weeks of urinary,
bowel, sexual, and hormonal functioning. We included the sexual (six items; «
reliability = .89) and urinary (nine items; a = .83) function scores and bowel
(six items; & = .78) and hormonal (five items; o = .61) bother scores. Higher
scores indicated better functioning and less bother (range, 0 to 100).

Treatment for urinary, bowel, or sexual dysfunction. We assessed medi-
cal, surgical, and other treatments received for urinary, bowel, and sexual
functioning. Because of the low rate of treatments, we collapsed the treatment
for each adverse effect into a yes or no response.

Cancer treatments and recurrence. Because the PLCO collected treat-
ment data from medical records only during the first year postdiagnosis, we
obtained self-reports of survivors of dates and types of all PCa treatments
(radical prostatectomy [RP], external-beam radiation, brachytherapy, hor-
mones, watchful waiting, and cryotherapy) and PCa recurrence (yes or no).
Treatments were categorized into the following three groups: surgery only
(RP; n = 201), radiation only (radiation therapy [RT]; n = 110 [brachyther-
apy, n = 65 and external beam therapy, n= 45]), and treatment combinations
(TCs;n = 207), which included men who had received hormone therapy (HT)
only, as well as any combination of RP/RT/HT. Overall, 135 patients had ever
had HT, and 32 patients were receiving HT at the HRQL interview. Men who
had received only watchful waiting (n = 9) or only cryotherapy (n = 2) were
excluded from treatment-modality analyses. For treatments received within 12

2770  © 2012 by American Society of Clinical Oncology

Table 1. Demographic and Trial-Related Variables Among Screening-Arm
Participants Stratified by Cancer Status (unadjusted weighted results)
Screening Arm
PCa Noncancer
Survivors Controls
Variable (%; n =269 (%;n = 260) P
Age at interview, years 129
Mean 73.95 74.71
SD 5.69 6.20
Years since trial enrollment <.001"
Mean 11.11 11.62
SD 1.60 1.62
Race 231t
African American 6.0 3.8
White 94.0 96.2
Marital status 150t
Not married 15.6 20.4%
Married 84.4 79.6
Education level 702t
HS or less 25.7 28.6%
Some college/trade 29.1 29.1
BA/BS or higher 45.2 42.2
Income level 5151
< $50,000 49.2% 46.3%
= $50,000 50.76 53.7
Employment status 1491
Retired/not employed 75.6 80.7%
FT/PT 24.4 19.3
Comorbidities .019t
=1 50.4 40.4
=2 49.7 59.6
Accrual round 359t
1: July to December 2007 25.7 22.3
2: January to June 2008 26.2 27.4
3: July to December 2008 19.9 259
4: January to June 2009 28.2 24.8
Number of PSAs during 3 years
before PLCO enroliment 4661
0 43.3 441
1 37.8 41.2
2 9.0 8.6
3+ 9.8 6.3
Screening center 286t
Georgetown University 11.2 8.4
Henry Ford Health System 15.3 20.4
Marshfield Clinic 16.0 19.7
University of Minnesota 41.3 37.3
Washington University 16.3 14.3
Urination frequency at night before
PLCO enrollment, = 1 time 28.1 33.4 1761
Abbreviations: FT/PT, full time/part time; HS, high school; PCa, prostate
cancer; PLCO, Prostate, Lung, Colorectal, and Ovarian Cancer Screening Trial;
PSA, prostate-specific antigen; SD, standard deviation.
“t test.
tx? test.
$Columns do not add to 100% because of < 1% missing data.

months postdiagnosis, agreement between self-report and medical records
was 89.6%; an additional 8.3% indicated partial agreement, which suggested
high reliability of the subsequent self-reported treatments.

Information Obtained From PLCO Records
BQ. We obtained date of birth, race, frequency of nighttime urina-
tion (0, none; 1, once per night, and 2, two or more times per night), and

JOURNAL OF CLINICAL ONCOLOGY
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Table 2. Weighted Linear Regression Analyses for Disease-Specific Function in Screening Arm: PCa Survivors v Noncancer Controls

Noncancer Controls

LS Mean Difference

(0; n = 260) Survivors (1; n = 269) (PCa survivors v controls)

EPIC Outcome LS Mean SE LS Mean SE Estimate 95% Cl P
Sexual function 55.09 3.83 32.18 3.65 —22.91 —28.69t0 —17.14 <.001
Urinary function 90.43 1.62 76.13 1.63 —14.31 —17.93to —10.68 < .001
Bowel bother 87.89 1.44 88.16 1.45 0.27 —2.10t02.64 .82
Hormone bother 90.52 1.04 90.83 1.01 0.31 —1.861t02.48 .78

NOTE. All analyses included the cancer-status propensity score and all significant covariates.
Abbreviations: EPIC, Expanded Prostate Cancer Index Composite Short Form; LS, least squares; PCa, prostate cancer.

the number of PCa screens during the previous 3 years (zero, one, two, or
threescreens).

Medical record review. PLCO staff abstracted treatment records to ob-
tain the disease stage, PSA level, and Gleason score at diagnosis and PCa
treatments received during the first year postdiagnosis.

Statistical Analysis

Descriptive analyses. 'We compared participants to decliners on demo-
graphic, medical, and trial-related variables by using x> tests, t tests, and
analysis of variance(two-sided tests).

Weights. Weights to account for the selection of the study sample from
the five SCs and to adjust for nonresponse were based on the inverse proba-
bility weighting method.?* The weight vector was included in all evaluations of
covariate balance and all outcome models (Appendix, online only).

Propensity scores. To adjust for potential demographic and medical
premorbid differences between survivors and noncancer controls, we calcu-
lated propensity scores (PSs) to obtain the probability of having received a PCa
diagnosis.”*** We included the PS as a covariate in all analyses in which
survivors and noncancer controls were compared.

Similarly, among survivors, we calculated the PS for treatment modality
as follows: RP only, RT only, and TCs (including hormone treatment but
excluding watchful waiting and cryotherapy). PSs were included as covariates
in all analyses that compared treatment modalities (Appendix, online only).

Outcome models. To determine the impact of the PCa diagnosis on
disease-related function among screened participants (aim 1), we conducted
weighted linear regression analyses, including the PS and all significant cova-
riates from bivariate analyses. For each analysis, our conclusions were not
altered when we adjusted only for the PS and also when we did not in-
clude weights.

To determine the impact of trial arm on disease-related functioning
among survivors (aim 2), we conducted weighted linear regression analyses,
including all significant covariates from bivariate analyses. We assessed
whether treatment modality had a differential impact on disease-related func-
tioning among survivors (aim 3) with a series of weighted linear regression
models, including the treatment-modality PS, trial arm, and all significant
covariates. We used SAS software (version 9.2; SAS Institute, Cary, NC) to
conduct all analyses.

Power calculations. For the comparison of survivors versus noncancer
controls among screened participants (269 v 260 patients, respectively) and
screening versus UC groups among survivors (269 v 260 patients, respec-
tively), we had 80% power at o = .05 to detect a mean difference = 0.24 SDs.
For pairwise comparisons of the three treatment modalities (202 v 110 v 207),
we had 80% power to detect mean differences = 0.33 SDs.

Participation Rates

Of the 1,448 patients selected, 31 patients were deceased, and 10
patients had outdated contact information (Fig 1).*® Of the remaining
1,407 patients, 127 patients were ineligible. Of the 1,280 eligible par-

WwWw.jco.org

ticipants, 1,043 patients (81.5%) participated (529 survivors and 514
noncancer controls).

Of the 237 nonparticipants (18.5%), 55 patients were unreach-
able, and 182 patients declined (eg, because of a lack interest or being
too busy). Compared with participants, nonparticipants were less
likely to be married, employed, white, or highly educated and more
likely to be from the Henry Ford site (P < .05). There were no
significant differences in age, cancer status, trial arm, comorbidities,
years since trial enrollment, or accrual round (P > .10). Among
survivors, participation was unrelated to treatment modality, cancer
stage, or time since diagnosis (all P > .10).

Impact of PCa Disease and Treatment on
Disease-Specific Functioning (aim 1)

There were few demographic differences between survivors ver-
sus noncancer controls in the screening arm (Table 1). The mean age
was approximately 74 years, and men were predominantly white,
educated, and insured. To assess the impact of PCa versus the impact
of aging and comorbidities on disease-specific functioning, we con-
ducted weighted linear regression analyses among screening-arm par-
ticipants (Table 2). Survivors had significantly worse sexual and
urinary function (P < .001) than noncancer controls. Neither the
hormonal (P = .78) nor bowel (P = .82) subscales differed signifi-
cantly in cancer status. Similar relationships were found in the UC
arm, which suggested that differences between regular screening and
intermittent screening did not contribute to survivors being worse off
than noncancer controls (data not shown).

Impact of Regular Screening Versus UC on
Disease-Specific Functioning Among Survivors (aim 2)

Analyses were conducted that compared the screening arm ver-
sus the UC arm among survivors. UC-arm participants were older,
less likely to have had a RP, and more likely to have had a higher
Gleason score and PSA value (Table 3).

Weighted linear regression analyses, including age, comorbidi-
ties, and other significant covariates, revealed no significant relation-
ships between trial arm and disease-specific functioning (all P
values > .31; Appendix Table A2, online only), which suggested that
screening practices did not play a role in these outcomes.

Impact of Treatment Modality on Long-Term
Disease-Specific Functioning (aim 3)

Compared with RT and TC groups, the RP group was signifi-
cantly younger and more likely to be married, employed, and in the

© 2012 by American Society of Clinical Oncology 2771
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Table 3. Demographic, Trial-, and Cancer-Related Variables Among PCa Table 3. Demographic, Trial-, and Cancer-Related Variables Among PCa
Survivors Stratified by Trial Arm (unadjusted weighted results) Survivors Stratified by Trial Arm (unadjusted weighted results) (continued)
Usual Care Screening Usual Care Screening
Variable (%; n = 260) (%;n = 269) P Variable (%; n =260 (%;n =269 P
Age at interview, years .003* Treatment modality 0111
Mean 75.36 73.95 Surgery only 33.0% 45.9%
SD 5.31 5159 Radiation only 22.4 18.8
Years since trial enroliment .100" Treatment combination,
Mean 11.34 11.11 including ADT 44.6 35.2
SD 162 1.60 PCa recurrence, yes 12.1 10.5 .5561

Years since diagnosis .063* Gleason scoret <.001t
Mean 7.30 7.52 36 61.2 772
SD 1.30 1.35 7+ 38.8 22.8

Race 638t PSA level at diagnosis <.001t
African American 7.1 6.0 =40 8.9 22.7
White 929 94.0 4.01-10.0 67.8 64.8

Marital status 1701 =10.01 233 12.5
Not married 202 15.6% Abbreviations: ADT, androgen-deprivation therapy; FT/PT, full time/part time;
Married 79.8 84.4 HS, high school; PCa, prostate cancer; PLCO, Prostate, Lung, Colorectal, and

Education level 100t Ovarian Cancer Screening Trial; PSA, prostate-specific antigen; SD, standard
HS or less 30.7 25.7% dS;"titS"in'

Some college/trade 33.3 29.1 Ty test.
BA/BS or higher 36.0 45.2 F#Columns do not add to 100% because of < 1% missing data.

Income level 4841
< $50,000 49.5% 46.3%
= $50,000 50.5 53.7

Employment status 488t
Retired/not employed 78.1% 75.6% screening arm (Table 4). RT participants were more likely to have had
FT/PT 219 24.4 stage II disease, whereas TC participants had higher Gleason and PSA

CRmieleliies ey values and were more likely to have had a recurrence. These variables
i ; g?i Zg:;‘ were included in the PS.model gAppendix, qnline only).

Accrual round 281t We conducted weighted linear regression analyses for the four
1: July to December 2007 208 257 disease-specific outcomes, which included covariates associated with
2: January to June 2008 24.0 26.2 each outcome. Time since diagnosis and trial arm were not signifi-
3: July to December 2008 26.1 19.9 cantly associated with outcomes. The treatment modality was associ-
4: January to June 2009 29.2 28.2 ated with sexual (P < .05) and urinary (P < .001) function (Table 5),

Numé’:frocr’; ';Eé%deu;'rgﬁnfe\;etars o and RT participants reported better outcomes than RP participants.
0 424 241 RP participants reported better outcomes than RT participants for
1 357 412 bowel bother (P <.05). TC patients reported significantly more hor-
2 12.8 8.5 mone bother than RP patients (P = .05). When PCa survivors from
3+ 9.1 6.3 the screening arm only were included, the results were identical, ex-

Scéee”ingt Ce”teur ot . o 581t cept that there was no significant difference between RP and RT

eorgetown university . . . =
Henry Ford Health System 146 153 participants on the bowel subscale (data not shown).
Marshfield Clinic 19.4 16.0
University of Minnesota 43.4 41.3
Washington University 11.9 16.3
Urination frequency at night before
PLCO enrollment, = 1 time 295 28.1 722t We have demonstrated the persistence of clinically significant, long-

Years since diagnosis 4091 term PCa treatment-related sexual and urinary adverse effects be-
6599 22.9 174 tween 5 and 10 years postdiagnosis, which showed the enduring
6-6.99 22.7 20.2 .

2799 199 924 nature of commonly experienced adverse effec}tés and the need for
8-8.99 20.6 243 providers to manage them on a long-term basis.
9:9.99 146 15.7 To our knowledge, this is the first study to compare a sample of

Stage at diagnosis 965t screened PCa survivors to a sample of screened noncancer controls.
I 87.5 87.6 Survivors reported greater sexual and urinary dysfunction compared
liand IV —— 12.4 with noncancer controls, which suggested that these long-term prob-

(continued in next column) lems could not be attributed solely to aging or comorbidities but were
due to PCa and its treatment (aim 1). These results corroborate those

of previous studies that have included noncancer controls and re-
vealed greater symptomatology among PCa survivors.'”'®*” How-
ever, this study also controlled for the potential impact of screening/

JOURNAL OF CLINICAL ONCOLOGY
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Table 4. Demographic, Trial Arm-, and Cancer-Related Variables by Treatment
Modality in PCa Survivors (unadjusted weighted results)

Table 4. Demographic, Trial Arm-, and Cancer-Related Variables by Treatment
Modality in PCa Survivors (unadjusted weighted results) (Continued)

RP, Surgery RT, Radiation

RP, Surgery RT, Radiation

(continued in next column)

WwWw.jco.org

Only Only TC Only Only TC
Variable (%; n=201) (%;n=110) (%; n=207)" P Variable (%; n=201) (%; n=110) (%; n = 207)" P
Age at interview, <.001*t Stage at diagnosis .001#
years Il 86.2 98.5 82.7
Mean 72.72 75.91 75.56 Il and IV 138 1.6 17.3
sb 4.80 5.37 5.71 Trial arm <.001%
Years since trial A71t uc 38.0 50.4 51.9
Me””’”me”t ; i o Screen 62.0 496 48.1
S ean 06 ’ ‘ Gleason score <.001#
o 164 1.48 164 36 76.7 85.6 53.7
Years since diagnosis 1871 74 233 144 463
A e el 743 PSA level at diagnosis <.001%
ol 5SS e EES =40 242 16.5 7.8
Race , 4.01-10.0 67.0 76.1 61.0
Afrpan American 6.3 6.6 6.8 .982% = 1001 8.8 74 312
White 93.7 93.4 93.2
Marital status 013t Abbreviations: FT/PT, full time/part time; HS, high school; PCa, prostate
" cancer; PLCO, Prostate, Lung, Colorectal, and Ovarian Cancer Screening Trial;
o mamed 125 17.9 236 PSA, prostate-specific antigen; RP, radical prostatectomy; RT, radiation ther-
Married 87.5 821 76.4 apy; SD, standard deviation; TC, treatment combination; UC, usual care.
Education level 440% *TC group included all participants who received androgen-deprivation
HS or less 255 254 308 therapy.
Some college/trade 29.7 31.8 33.3 IF;?:;‘(
BA/BS or higher 448 428 36.0 xSk
Income level .226%
< $50,000 43.4 50.3 51.7
= $50,000 56.6 49.7 48.3
Employment status .029% . . . ..
Retiredjnot 202 0.1 05 early detection, which was important because .the majority f)f PCasare
employed now screen detected. Screening/early detection did not impact the
FT/PT 29.8 19.9 19.5 symptomatology differences between PCa survivors versus noncan-
Comorbidities 407+ cer Controls_
=1 532 49.2 46.6 Among survivors, the route to diagnosis (regular screening v UC)
=2 46.8 50.8 53.4 . . . . e .
Acerual round 1704 was not associated with disease-specific functioning. This result sug-
1: July o December 94.7 190 941 gested that survivors with screen—det.ected P.Ca reported a similar rate
2007 of long-term adverse effects as survivors with PCa detected through
2 ZJSSEL;&W to June 265 255 236 UC (aim 2). A previous study that included a nonrandomly assigned
sample of survivors with clinically detected disease®®*® also did not
3: July to December 17.1 23.7 27.9 . . . . .
2008 find that regular screening impacted disease-specific functioning. In
4: January to June 317 31.9 24.4 addition, Carlsson et al'® assessed the impact of screening versus UC
2009 within a randomized trial. By limiting the analysis to RP patients who
Site .003% . 19
Goorgetown . e - had been potent and continent presurgery, Carlsson etal ~ concluded
—— 163 162 138 ‘Fhat regular scgeemng resulted in a minimal increase in impotence @d
Marshfield 16.0 226 15.6 incontinence. ~ However, screening may still impact disease-specific
Minnesota 458 23.9 14.1 functioning because we were unable to take into account the overdi-
Washington 12.7 17.6 13.3 agnosis that occurred in the screened arm,* which was likely to have
University resulted in more sexual and urinary adverse effects compared with
PCa recurrence, yes 2.3 1.5 25.6 <.001% trols. Additi 1 hi ded to full aluate th
Urination frequency at 261 o5 et i noncancer controls. Additional research is needed to fully evaluate the
night before adverse effects that result from regular versus intermittent screening.
ZL1CCt)irigr°"me”t' The greater long-term urinary and sexual dysfunctions among
Years since diagnosis 1914 survivors treated by surgery compared with ?a.dlatlon are'partlcular.ly
5-5.99 176 215 217 important data when making treatment decisions. The differences in
6-6.99 20.7 27.0 183 adverse effects that exist between treatment modalities up to 5 years
7-7.99 23.2 217 18.3 postdiagnosis'"'7**?>%® persisted at 5 to 10 years postdiagnosis. How-
88.99 231 184 246 ever, both surgery and radiation resulted in poor sexual functioning,
9-9.99 15.3 1.4 17.1

which suggested that providers need to be prepared to manage these
chronic, long-term adverse effects regardless of the treatment modal-
ity (aim 3). More than 95% of men in each treatment group reported
having at least some sexual dysfunction, whereas approximately 50%
of men in each treatment group reported having at least some urinary
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Table 5. Weighted Linear Regression Analyses for Disease-Specific Function Stratified by Treatment Modality for Prostate Cancer Survivors

LS Mean Difference Between Pairs

RP RT TC of Treatment Modalities
EPIC LS Mean SE LS Mean SE LS Mean SE Treatment-Modality Pair Estimate 95% ClI P
Sexual function 16.90 5.43 27.96 5.83 19.11 5.46 RP and RT —11.06 —20.69to —1.43
RPand TC -2.21 —10.75106.33
RT and TC 8.85 —1.08t0 18.78 .02
Urinary function 71.48 2.08 84.04 2.66 77.13 2.05 RP and RT —12.55 —20.00to —5.10
RPand TC —5.65 —12.251t00.96
RT and TC 6.91 —0.75t0 14.56 .01
Bowel bother 88.19 1.71 84.06 1.96 85.37 1.77 RP and RT 4.14 0.01 t0 8.26
RPand TC 2.82 —0.851t06.49
RT and TC -1.32 —5.57t02.94 .04
Hormone bother 94.89 2.84 93.11 2.97 91.38 32.81 RP and RT 1.78 —2.06 t0 5.62
RPand TC 3.52 0.10t0 6.93
RTand TC 1.74 —2.22t05.70 .05

treatment combination.

NOTE. All analyses included treatment-modality propensity scores and all significant covariates.
Abbreviations: EPIC, Expanded Prostate Cancer Index Composite Short Form; LS, least squares; RP, radical prostatectomy; RT, radiation therapy; TC,

and bowel dysfunction (data not shown). We found no significant
impact of time since diagnosis (5 to 10 years) on any outcomes or
within any treatment group, which suggested that HRQL functioning
remained relatively stable over this period.

Several study limitations should be noted. First, we did not have a
pretreatment HRQL assessment. Although we used state-of-the-art
statistical methods that achieved a balance between groups, groups
could have differed on unmeasured characteristics. Second, an associ-
ation between the time since diagnosis and outcomes may have been
obscured by the cross-sectional design. Third, the opportunistic
screening that occurred in the UC group* may have limited our ability
to detect differences between trial arms. On the basis of sampling
surveys, 40% of UC-arm participants were screened in the first year,
and 52% of UC-arm participants were screened in the sixth year.* Asa
result, the majority of PCa survivors in both the UC and screening
arms were diagnosed with early-stage disease (Table 3), which may
have resulted in the absence of differences between trial arms.
Fourth, we did not have a large enough sample to assess the impact of
brachytherapy versus external-beam RT, which some studies have
reported.**** Fifth, we did not use a validated index for the assessment
of comorbidities, which limited the ability to compare the rate of
comorbidities in this sample to previous samples (Appendix Table A1,
online only). Finally, generalizability may be limited because ran-
domly assigned trial participants differ from the general population on
socioeconomic characteristics and health status.*> However, general-
izability was increased because treatments occurred in a wide range of
hospitals and not exclusively in tertiary-care cancer centers. Our re-
sults corroborated previous results, and the sample characteristics
were similar to previous PCa studies,'”** which suggested that our
findings apply to non-PLCO participants.

In conclusion, this study made several important contributions.
First, few studies of disease-specific functioning have included a com-
parable noncancer control group, and none of the studies have in-
cluded regularly screened controls. Within each arm, survivors
reported significantly poorer long-term sexual and urinary function

2774  © 2012 by American Society of Clinical Oncology

compared with noncancer controls, which suggested that these persis-
tent symptoms were due to PCa treatment rather than comorbidities
or aging. Second, to our knowledge, this is the only evaluation of the
long-term sequelae of PCa screening in the PLCO. Because of the few
differences between study participants versus nonparticipants, these
results are generalizable to the five other PLCO screening sites. Third,
to our knowledge, this was the first observational study of PCa-related
functioning to use PS methods to adjust for potential baseline differ-
ences between survivors and noncancer controls and only the third
study to use PS to adjust for differences between treatment modali-
ties.”>*>*® Adjustment, such as afforded by PS, is crucial to address
bias associated with a cancer diagnosis and treatment selection in
observational studies.”**” Finally, this study provided essential infor-
mation for patients and clinicians who make screening and treatment
decisions by documenting the differences between long-term urinary
and sexual dysfunction after RP and RT.
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