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Purpose: We assessed the impact of second treatment on health related quality of life for men with prostate cancer. This
issue is important because second treatment resulting from prostate specific antigen recurrence has the potential to further
negatively impact health related quality of life and affect the overall value of treatment. We compared differences in health
related quality of life before and after second treatment for men who had asymptomatic prostate specific antigen recurrence
with those who did not have biochemical failure.

Materials and Methods: Men in this analysis (897) had localized disease, initially underwent radical prostatectomy
monotherapy, and completed at least 1 health related quality of life questionnaire before and after radical prostatectomy. In
this cohort 175 men underwent second treatment (nonadjuvant). The Medical Outcomes Survey Short Form-36 and UCLA
Prostate Cancer Index were used to measure health related quality of life. Associations between patient groups and time on
health related quality of life were analyzed using repeated measures.

Results: Men who received a second treatment presented with more severe disease before radical prostatectomy and had
worse general health related quality of life. Although health related quality of life differed significantly with time for the
2 groups, most domains for the second treatment group improved or remained stable until 15 months before second
treatment, at which point they declined. Scores in the sexual functioning and role-physical domains showed clinically and
statistically significant patterns of decreasing with time.

Conclusions: Health related quality of life is affected following second treatment but starts to decline approximately 1 year
before second treatment. Not all aspects of health related quality of life decreased at the same rate, so patients should be
counseled that certain domains may be affected more by additional treatment.
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number of men being diagnosed with clinically local-
ized prostate cancer, and most are treated.! Radiation
therapy and radical prostatectomy have been the primary
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treatment choices for such men, and their use has in-
creased.? Because of the changes in HRQOL related to PCa
treatment, patients and clinicians often need to make a
complex decision about treatment that takes into account
quantity and quality of life.

Health related quality of life is an important issue for
men undergoing definitive treatment because of treat-
ment related side effects and the protracted natural his-
tory of the disease.® Approximately a third of men treated
with RP will have biochemical recurrence preceding symp-
tomatic recurrence and death by many years in most
cases.* Management of biochemical recurrence has been
controversial due to concerns regarding possible addi-
tional decreases in HRQOL.

While several recent publications have reported
HRQOL in men treated for localized PCa,> ® less is known
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about how HRQOL changes over time for men with recur-
rent disease.’ Two small cross-sectional studies have ex-
amined HRQOL in men with recurrent PCa initially
treated with surgery. Tefilli et al compared HRQOL in men
with recurrent disease treated with surgery or radiation as
salvage therapy.'® Few differences were found between
groups. Patients treated with salvage radiation had signifi-
cantly better physical well-being and better urinary func-
tioning than men treated with salvage surgery. Pietrow et al
studied HRQOL in men with and without PSA recurrence
after RP, and found significant differences in 2 domains of
the Medical Outcomes Survey SF-36 (physical functioning
and role-emotional) and 1 domain of the UCLA PCI (bowel
bother).!!

In this report we build on these earlier studies of men
with recurrent PCa by examining HRQOL longitudinally for
patients undergoing RP without recurrent disease compared
with patients undergoing RP who received a second treat-
ment for recurrent disease. This longitudinal approach al-
lowed us to examine HRQOL before initial treatment for
PCa as well as after recurrence to understand whether men
who will eventually have recurrence and receive a second
treatment present with poorer baseline HRQOL. We also
determined whether patterns of HRQOL over time would
differ for men receiving a second treatment after recurrence
vs men without recurrence.

MATERIALS AND METHODS

Study Population

CaPSURE is a longitudinal, observational PCa disease reg-
istry with 31 sites nationwide currently enrolling partici-
pants. Sites are primarily community urology practices with
only about 8% of study participants from academic or Vet-
erans Administration practices. Patient care varies accord-
ing to the physician usual practices, and semiannual ques-
tionnaires collect information about HRQOL until time of
death or study withdrawal. During the first 4 years of the
study data were collected on patients with incident and
prevalent PCa. Since 1999 only incident cases have been
enrolled in study. Additional details about project method-
ology have been previously reported.'?

We examined outcomes for men who received RP as
initial therapy, had localized disease, and completed at
least a HRQOL questionnaire before and after RP. A total
of 4,128 patients were identified as having RP as initial
treatment. A subset of this group underwent a second
treatment (nonadjuvant), defined as treatment more than
6 months after RP. Second treatment in this cohort was
either radiation or hormonal therapy. Men who had sec-
ond treatment completed, at a minimum, 1 HRQOL ques-
tionnaire after RP, 1 before second treatment and 1 after
second treatment.

Outcomes Measured

The SF-36 version 1.0 health survey was used to measure
general HRQOL.'® This survey consists of 8 individual
domains, and 2 summary scores measuring physical and
mental HRQOL. The 8 individual domains include phys-
ical functioning, role-physical, role-emotional, vitality,
mental health, social functioning, bodily pain and general
health. Each domain is scored from 0 to 100, with higher
scores representing better outcomes. The mental component

and physical component summaries are scored so that a
score of 50 represents a standardized mean.

The UCLA PCI quantifies PCa specific HRQOL in 6 sep-
arate domains of urinary function, urinary bother, bowel
function, bowel bother, sexual function and sexual bother.'*
The scales are scored from 0 to 100, with higher scores
denoting better function and less bother. A clinically mean-
ingful change is expressed with differences of 5 to 10 points
on the SF-36 and PCI scales.*®1¢

HRQOL outcomes were measured using a question-
naire mailed to participants biannually in January and
July, with most questionnaires returned within 3 months
of initial mailing. In this analysis we used this 3-month
midpoint between mailings as the interval for our com-
parisons. Since men in the RP only group had no second
treatment, we established a comparable point in their
followup history by calculating the median time between
RP and second treatment for men in the second treat-
ment group (37.3 months). With the data available we
compared HRQOL outcomes longitudinally from 27
months before second treatment up to 39 months after
second treatment.

Statistical Methods

Clinical and sociodemographic characteristics were ana-
lyzed using the chi-square test for discrete variables and
ANOVA for continuous variables. We examined HRQOL
at baseline with a model adjusting for baseline clinical
and sociodemographic characteristics including biopsy
Gleason score, clinical T stage, PSA at diagnosis, ethnic-
ity, age at diagnosis and education. Longitudinal changes
in HRQOL were evaluated using a repeated measures
approach for each HRQOL domain. This analytic method
accounts for the likelihood an individual’s score on a given
outcome measure at 1 point is likely to be strongly related
to the score on the same outcome at the next point. In
addition, it handles missing values and participant attri-
tion in an optimal way by taking into account the time
patterns of available data. The repeated measures model
was adjusted for the same characteristics as the baseline
comparison, and included main effects for group (either
RP only or RP plus second treatment) and time. To deter-
mine whether the patterns of HRQOL differed between
the 2 groups over time, the model also included an inter-
action term for group by time period. No formal adjust-
ment was made for multiple comparisons and p <0.05 was
used as the estimate for reporting statistical significance.
All analyses were performed using SAS® version 9.1.

RESULTS

After eliminating participants without the HRQOL ques-
tionnaires from the 4,128 men undergoing RP as initial
therapy, there were 722 men in the RP only group, 175
men in the RP plus second treatment group and 35 men
with evidence of biochemical recurrence who lacked sec-
ond treatment information. Given the small number in
this last group, we excluded them from analysis, leaving a
final sample of 897 men. These 35 men did not differ from
the 897 included in the analysis on any sociodemographic
characteristics or most baseline clinical characteristics.
The excluded men did have significantly higher Gleason
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scores and less advanced T stage at baseline than men
included in the analysis.

Baseline sociodemographic and clinical characteristics of
this cohort of patients are presented by group (RP only vs RP
plus second treatment) in table 1. There were no differences
between groups in age, ethnicity, educational level or in-
come. Men who received a second treatment for PCa pre-
sented with significantly more severe disease before RP as
demonstrated by higher PSA levels, higher Gleason scores
and more advanced staging. They were also significantly
less likely to have nerve sparing surgery and significantly
more likely to have positive surgical margins.

We examined HRQOL before RP (table 2, unadjusted
p value, column 4), and found significant differences be-
tween groups in general health, health transitions, mental
health, physical functioning, role-emotional, vitality, and
mental and physical component scores. There were fewer
differences in disease specific HRQOL, with only bowel
bother being statistically different between groups. Across
all domains in which significant differences were found, men
in the RP plus second treatment group reported worse
HRQOL than men in the RP only group at baseline. These
differences were generally maintained once we adjusted for
baseline clinical and sociodemographic characteristics (table
2, adjusted p value, column 5). We also found differences in
sexual functioning and sexual bother.

We then examined patterns of HRQOL over time for the
2 groups, while adjusting for the same baseline clinical and
sociodemographic characteristics as in the baseline analysis
(table 2). To understand the impact of group membership on
HRQOL over time, we included a time-by-group interaction
term in the repeated measure models (table 2). Two HRQOL
domains showed statistically and clinically significant dif-
ferences over time. For the role-physical domain there was
no difference between groups at baseline (table 2), but start-
ing at 27 months before second treatment the groups were
different (fig. 1). Men in the RP plus second treatment group
reported an improvement in the role-physical domain but
condition began to decline again as they neared the second
treatment. These differences continued throughout the 39
months after second treatment.

We observed a somewhat similar pattern for sexual func-
tioning. Men in the 2 groups did not differ at baseline (table 2)
and had similar scores up to 15 months before second treat-
ment. After this time the groups began to diverge (fig. 2) and
this difference remained fairly constant throughout the rest
of the observation period. Other HRQOL domains showed a
similar pattern of decline approximately 12 to 18 months
before second treatment, with physical HRQOL domains
tending to decrease before mental-emotional domains. We
observed significant differences over time in these other
domains, as evidenced by the significant interaction term in
table 2. However, while these differences may have been
statistically significant, the absolute differences in most of
these domains were small and, thus, unlikely to be of clinical
significance.'®'® For men who received a second treatment,
we fit a set of models for each domain that included a 3-level
variable for type of second treatment (radiotherapy or hor-
monal therapy). There were no differences in any of the
HRQOL domains by type of second treatment (data not
shown).

DISCUSSION

We examined baseline characteristics and HRQOL over
time for 2 groups of men treated with radical prostatectomy:
those who received an RP as monotherapy and those with an
RP as a first treatment followed by biochemical recurrence
and a second treatment. While the 2 groups had no differ-
ences in sociodemographic characteristics, men who went on
to require a second treatment for PCa presented with sig-
nificantly more severe disease at baseline. Men who under-
went a second treatment also reported significantly worse
HRQOL at baseline, although absolute differences between
groups at baseline were small enough to be of limited clinical
significance.

The number of men with biochemical recurrence who
lacked second treatment data was too small (35) for inclu-
sion in our analyses. Since the excluded men had signifi-
cantly more advanced disease it is likely these men would
have had a second treatment, and their inclusion would
likely have increased the differences detected between the
RP only and RP plus second treatment groups. Studies en-
rolling more men with recurrence who do not seek second
treatment would permit a finer-grained understanding of
the impact on HRQOL of biochemical recurrence vs bio-
chemical recurrence plus second treatment. However, given
the concern many patients with PCa express on finding their
PSA results increasing after completing primary treatment,
it might be difficult to find enough men with biochemical
recurrence willing to forego second treatment.

Health related quality of life is affected before and after
second treatment for men with PSA recurrence. These men
usually have a decrease in HRQOL that starts 15 months
before the second treatment. All HRQOL domains showed
statistically significant differences over time, with 2 of those

TABLE 1. Baseline sociodemographic and clinical characteristics
No. RP No. RP +
Only (%) Treatment 2 (%) p Value
Age at diagnosis:
Younger than 60 263 (36.6) 54 (30.7) 0.10
60-70 398 (55.4) 100 (56.8)
Older than 70 58 (8.1) 22 (12.5)
Race/ethnicity:
White 627 (87.2) 159 (90.3) 0.25
Other 92 (12.8) 17 (9.7)
Education level:
Less than high school 78 (11.2) 25 (14.7) 0.29
High school 175 (25.1) 49 (28.8)
Some college 136 (19.5) 33(19.4)
BA + beyond 308 (44.2) 63(37.1)
Yearly household income:
Less than $30,000 154 (24.9) 42 (28.5) 0.08
$30,000-$50,000 176 (28.5) 53(36.1)
$50,000-$75,000 134 (21.7) 21(14.2)
Greater than $75,000 153 (24.8) 31(21.1)
PSA at diagnosis (ng/ml):
Less than 4 128 (21.0) 31(25.4) <0.0001
4-10 448 (73.3) 64 (52.5)
10-20 35 (5.7) 27(22.1)
T stage:
T1 200 (28.2) 34 (20.4) 0.0052
T2 494 (69.7) 123 (73.7)
T3 15 (2.1) 10 (6.0)
Gleason score:
2-6 544 (78.6) 92 (59.0) <0.0001
7 121 (17.5) 38(24.4)
8-10 27 (3.9) 26 (16.7)
Nerve sparing surgery 459 (63.8) 87(49.2) <0.0001
Pos margins 149 (27.6) 64 (53.8) <0.001
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TABLE 2. HRQOL comparisons

Longitudinal

Baseline Analysis Analysis

No. RP + Unadjusted Adjusted Time X Group
No. RP Only (%) Treatment 2 (%) p Value p Value* Interaction®
SF-36 subscales:
Bodily pain 82.2(21.3) 79.5 (22.9) Not significant <0.001 <0.0001
General health 76.3 (18.5) 71.1(18.7) <0.01 <0.001 <0.0001
Health transitions 55.9(24.2) 50.4 (22.9) <0.01 <0.01 <0.05
Mental health 80.5 (15.6) 77.2(17.9) <0.05 <0.0001 <0.05
Physical functioning 84.6 (20.9) 80.2 (23.0) <0.05 <0.0001 <0.0001
Role-emotional 82.5(33.3) 76.6 (36.4) <0.05 <0.01 <0.001
Role-physical 69.3 (41.7) 67.6 (42.7) Not significant <0.05 <0.0001
Social functioning 84.2(23.2) 81.9(27.5) Not significant <0.001 <0.0001
Vitality 65.9(19.1) 62.3 (21.3) <0.05 <0.001 <0.001
Mental component score 52.7 (8.7) 50.7 (10.8) <0.05 <0.001 <0.001
Physical component score 496 (9.1 48.0 (9.5) <0.05 <0.001 <0.0001
UCLA Prostate Cancer Index subscales:

Urinary function 71.6 (26.7) 69.9 (28.2) Not significant Not significant <0.0001
Urinary bother 72.3(30.2) 73.4(30.1) Not significant Not significant <0.001
Bowel function 85.6 (17.2) 84.1(18.4) Not significant Not significant <0.0001
Bowel bother 87.2 (23.0) 82.9(27.7) <0.05 Not significant <0.001
Sexual function 28.1(27.2) 25.6 (27.8) Not significant <0.0001 <0.0001
Sexual bother 42.0(39.4) 40.8(38.7) Not significant <0.001 <0.01

* Adjusted for biopsy Gleason score, clinical T stage, PSA at diagnosis, ethnicity, age at diagnosis and educational level.

(role-physical and sexual functioning) showing large enough
differences over time to be clinically relevant to patients.
Men in the second treatment group presented with more
severe disease, were less likely to have nerve sparing sur-
gery and were more likely to have positive margins. These
factors may account in part for some of the group differences
in HRQOL, particularly in sexual functioning.

While the research literature on HRQOL for men with
recurrent PCa is limited, the consensus of Litwin’s recent
review of 12 published studies is that combination therapy
for PCa has the potential for substantial impact on
HRQOL.® Most of these studies have been cross-sectional in
nature, limiting the ability to control for baseline character-

istics or to see change over time. The current results are the
first opportunity to our knowledge to examine differences in
patterns of HRQOL longitudinally.

The differences we found in HRQOL are consistent with
previous research that looked at HRQOL after androgen
deprivation,***":18 radiation,'® or androgen deprivation and
radiation'® in men who previously were treated with RP. Hu
et al found similar decreases in disease specific HRQOL for
men undergoing salvage radiation after RP.2° The larger
differences we observed in HRQOL domains could be due to
additional information gained by assessing HRQOL before
second treatment and longer periods of followup after second
treatment than other studies.
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It is unclear why 15 months before second treatment
appears to be the point at which the patterns of HRQOL
began to diverge for the 2 groups. It could be this was the
first time PSA had become detectable and that such infor-
mation alone had an impact on HRQOL. With clinically
relevant changes in the role-physical score and statistically
significant but smaller changes in the role-emotional do-
main, men are beginning to see physical illness, and con-
comitant emotional changes impact their daily work and
other activities. An increase in concern about cancer recur-
rence might affect the psychosocial domains of the SF-36
such as mental health, social functioning, etc. These men
also are aging and likely to be experiencing some declines as
a natural part of the aging process. These natural declines
coupled with unrecognized disease progression may affect
physical and disease specific HRQOL more than the aging
process alone for men not experiencing recurrence. Finally,
decline in HRQOL after second treatment may represent
additive toxicity to erectile nerves and urinary sphincter
from radiation or changes due to hormonal therapy.

Some limitations must be considered. This cohort of men
is not a random sample and might not be representative of
all men in the United States with PCa who undergo RP and
then also have second treatment. Additionally, primary
treatment was limited to men who underwent RP, thus
limiting the generalizability.

While recognizing these limitations, this study has mul-
tiple advantages. Men from CaPSURE are sampled from
more than 40 practices across the United States, which
allows geographic and practice diversity. Most patients are
from community based private practices, reflecting real-
world variation that men with PCa may experience. In ad-
dition, we were able to study HRQOL at baseline, and before
and after second treatment in men with and without that
treatment.

CONCLUSIONS

Health related quality of life is not only affected after second
treatment is initiated but also starts to decline approxi-
mately 1 year before second treatment. Although all do-
mains experience a significant decrease, role-physical, sex-
ual function, bowel bother and role-emotional have larger
overall decreases, with changes in role-physical and sexual
function being large enough to be of importance to patients.
All aspects of HRQOL are affected and this information is
vital to men with PCa who are undergoing RP. Additional
counseling might be warranted since PSA recurrence could
require additional treatment and further affect HRQOL.
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CaPSURE = Cancer of the Prostate Strategic
Urological Research Endeavor
HRQOL = health related quality of life
PCa = prostate cancer
PCI = Prostate Cancer Index
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RP = radical prostatectomy
SF-36 = RAND 36-Item Health Survey
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EDITORIAL COMMENT

This study unsurprisingly demonstrates that secondary
therapy for biochemical recurrence after radical prostatec-
tomy is associated with decreases in several domains of
HRQOL. What is surprising and unexplained is that the
decreases in HRQOL began 15 months before initiation of
secondary therapy, perhaps indicating that anxiety over a
newly detectable PSA affects emotional and physical func-
tioning. Alternatively it is possible that even microscopic
recurrence has an as yet undefined biological effect on well-
being that has measurable physiological effects. The results
highlight an under studied aspect of survivorship, and em-
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phasize the global nature of the effect of a cancer diagnosis Eric A. Klein
on patient sense of well-being and day-to-day functioning Glickman Urological Institute
beyond the known physical effects of therapy. It is striking Cleveland Clinic Foundation
that fear of cancer recurrence persists for at least 2 years Cleveland, Ohio

after trl.aa.tr.nent for prostat§ cancer." Thus, it is (.:lear that 1. Mehta SS, Lubeck DP, Pasta DJ and Litwin MS: Fear of cancer
responsibility for psychological support of all patients who recurrence in patients undergoing definitive treatment for
have undergone prostatectomy does not end with the post- prostate cancer: results from CaPSURE. J Urol 2003; 170:
operative visit. 1931.
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