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Abstract

Objective—To determine trends in management and factors associated with men receiving either
chemotherapy or radiation therapy post-orchiectomy for Clinical Stage I (CSI) seminoma in a
contemporary setting.

Methods and Materials—The National Cancer Data Base was queried for all patients with CSI
seminoma from 1998 to 2012. Adjuvant treatment after orchiectomy was classified into three
groups: surveillance, radiotherapy (XRT), and chemotherapy (chemo). Yearly trends in
management are described. Sub-group analysis for the years 2010-2012 was completed using
logistic regression to determine predictors of receiving treatment.

Results—Of 80,385 patients with testicular cancer, 16,931 had CSI seminoma. There was a
progressive decline in the use of post-orchiectomy treatment from 1998-2012. In the years 2010-
2012 (n=5,816), 59.9% of patients chose surveillance compared to 25.1% receiving XRT and
15.0% chemo. Regression modeling demonstrated that men aged 18-30 were less likely [OR 0.83,
95% CI 0.69-1.00, p=0.048] to receive treatment than those aged 31-37. Increasing pathologic
stage was associated with a greater likelihood of treatment [OR 1.77, 95% CI 1.52-2.06] while
patients treated at academic hospitals were less likely to receive adjuvant therapy [OR 0.77, 95%
Cl 0.62-0.94].

Conclusion—Despite a trend towards increased use of post-orchiectomy surveillance for CSI
seminoma patients, a significant portion are still receiving treatment. Pathologic stage and treating
hospital type have the strongest association with management decisions. Improved guideline
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adherence may reduce the potential for adverse effects after chemotherapy or radiation for CSI
seminoma.
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INTRODUCTION

Testis cancer is the most common malignancy among young men’. Fortunately, long term
survival rates are excellent, approaching 99% for clinically localized disease 2. For clinical
stage | (CSI) seminoma, post-orchiectomy management options include surveillance,
radiation therapy (XRT), and platinum-based chemotherapy3: 4. The rate of post-
orchiectomy recurrence of CSI seminoma managed with surveillance is between 15-20% at
5 years.> 6 Treatment (chemotherapy or XRT) reduces the recurrence rate to 5% at 5 years
but inherently involves overtreatment of a significant portion of patients who would
otherwise not recur.’

The long-term adverse effects of chemotherapy® and XRT? in testis cancer survivors include
an increased risk of cardiovascular disease, secondary malignancy, and other toxicities.
Though this literature is largely based on a variety of chemotherapy and radiation protocols,
when these adverse-effects occur, they are not innocuous. Studies have demonstrated a 41%
5-year survival rate after diagnosis of a secondary malignancy and 64% 5-year survival rate
after diagnosis of cardiovascular disease among patients treated for testicular cancerl®. As
an alternative to adjuvant therapy, salvage therapies for seminoma recurrence still result in
cure rates of nearly 99%11: 12, As such, national treatment guidelines are now
recommending surveillance as the preferred post-orchiectomy management decision for CSI
seminoma¥.

We hypothesized that despite data demonstrating the risks of adjuvant treatment for CSI
seminoma and management guidelines indicating a preference for surveillance, a significant
number of patients are still receiving treatment after orchiectomy. Therefore, the objectives
of this study were to determine trends of adjuvant management of CSI seminoma and to
better understand how patients are currently managed in a contemporary national cohort.
Understanding these factors may help reduce treatment related adverse effects and further
improve recognition of the benefits of surveillance for CSI seminoma.

PATIENTS AND METHODS

Data Source

The National Cancer Data Base (NCDB) is an oncology dataset that captures approximately
70% of newly diagnosed cancers in the United States.13 It is a joint project of the American
Cancer Society and the Commission on Cancer (CoC) of the American College of Surgeons
and receives data from approximately 1,450 CoC-accredited cancer programs. Institutional
Review Board review was waived by the host institution secondary to de-identified data.
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Data was abstracted from the most recent available years of the NCDB participant use file,
from 1998 to 2012.

All patients with Clinical Stage | (CSI) seminoma of the testis from January 1, 1998 to
December 31, 2012 were identified. Staging was determined using classification from the
AJCC Cancer Staging Manual, 7" Edition. Cases with T-classification of TO/Tis (n=14,
0.05%), T4 (n=35, 0.11%), and Tx (n=406, 1.3%) were excluded from analysis. Men with
stage 1S (elevated tumor markers) were not included for analysis. Seminoma histology was
determined using /nternational Classification of Diseases for Oncology, Third Edition (ICD-
0-3) codes 9061 and 9062 for seminoma and anaplastic seminoma, respectively.

Patients were categorized into age groups in evenly distributed quartiles: 18-30, 31-37, 38—
44, =45 years old. Race and ethnicity were categorized as non-Hispanic white, non-Hispanic
black, Hispanic/Spanish, Asian, and other/unknown. Insurance status was grouped into three
categories: uninsured/unknown, government insurance including Medicare and Medicaid,
and private insurance. Further demographic data were grouped by reporting hospital location
and by median income quartiles derived from patient’s home zip code from the 2012
American Community Survey data. Distance to treating hospital was categorized as less than
10 miles, between 10 and 50 miles, and greater than 50 miles “crowfly” distance from
hospital to patients’ home zip code. Reporting hospital type was determined by CoC
accreditation status (based on hospital volume, presence of postgraduate medical education
trainees, and clinical research among other factors) and was dichotomized into either
academic/research programs or community cancer programs.

Adjuvant management after orchiectomy was classified into four mutually exclusive groups:
surveillance, XRT, chemotherapy, and retroperitoneal lymph node dissection (RPLND).
Since RPLND is not indicated as primary treatment for CSI seminoma and there is no
information regarding the timing of RPLND collected in the database, we were unable to
determine if these were adjuvant or salvage RPLNDs. Therefore, patients who received
RPLND were excluded (265 patients overall, 0.8%) from analysis. To be considered to have
had adjuvant XRT or chemotherapy, a patient must have had treatment within 60 days of
diagnosis and after orchiectomy. Any chemotherapy regimen (either single or multi-agent
chemotherapy) was considered as chemotherapy if it was given. Surveillance was designated
only if all three other adjuvant options (XRT, chemo, RPLND) were negatively coded.
Roughly 16% (4858) of cases were unable to be definitively classified according to this
system and were not included.

Statistical Analyses

Basic descriptive statistics identified demographic information in our cohort. Using our
designations of treatment, we explored rates over time for each adjuvant management
option. To minimize contamination from hospitals that dropped in/out of the NCDB due to
accreditation status and to abstract a proper population based sample, only hospitals that
reported at least one case during all fifteen years were included (16,931 cases total). Trends
were assessed over periods of three years in order to smooth for yearly variation.
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Factors associated with receiving treatment in a contemporary setting were assessed. To do
this, we isolated all 5,816 CSI seminoma cases during the years 2010 to 2012 rather than the
entire dataset (1998-2012). No hospital-level exclusion criteria were applied for this cohort.
Since our clinical hypothesis involved the binary decision of either surveillance or adjuvant
treatment, chemotherapy and XRT were combined to dichotomize the variable. Overall rates
of surveillance or adjuvant treatment were then compared for all possible covariates for an
unadjusted rate and compared via chi-squared test. Next, a mixed-effects logistic regression
analysis was conducted using age, race, insurance status, “crowfly” travel distance, income,
hospital type, hospital location, and stage as fixed effects and individual hospital identifier as
a random effect. Primary tumor size and rete testis involvement were not included in the
model as they were not contributory.

The threshold for statistical significance was set at p=0.05 based on two-sided tests. All data
analysis was performed using STATA 13.1 (College Station, TX, USA).

Rates of Surveillance Over Time

The initial cohort included 16,931 patients from hospitals with continuous reporting through
all 15 study years. Figure 1 displays increasing use of surveillance among patients with CSI
seminoma for all year groups from 1998 to 2012. The largest rate of increase was seen
between years 2007-2009 and 2004-2006 (36.3% and 34.2%, respectively). Surveillance
rates among the most recently treated patients (2010-2012), more than doubled compared to
years 1998-2000 (61.2% from 24.8%).

Contemporary Cohort Evaluation

Our contemporary cohort (Table 1) contained 5,816 patients; complete treatment
information was available for 5,045 patients (86.7%). The median age was 37 [IQR 30-46]
and the majority (76.2%, n=4,434) of patients had Stage |A disease. Treatment of the
primary tumor was accomplished via orchiectomy in 99.5% of patients while the remaining
0.5% had a partial orchiectomy. The majority of patients (67.1%, n=3,902) were treated at
community cancer programs and lived within 10 miles of their treating hospital (54.2%,
n=3,154). Overall, during 2010-2012, 59.9% (n=3,021) of patients chose surveillance with
25.1% (n=1,267) electing for radiation therapy and 15.0% (n=757) receiving chemotherapy-
79.5% (604) of which received single agent treatment.

Unadjusted rates of treatment type are shown in Table 2. Significant findings include higher
rates of treatment among older patients, patients who lived less than 50 miles from their
treating hospital, and in patients outside of the Northeast region. Patients with IB staging
were managed with surveillance 50.4% of the time compared to 62.8% for stage 1A
(p<0.001). Those treated in the years 2011 (61.2%) and 2012 (65.9%) had higher rates of
surveillance compared to those in 2010 (52.7%). Patients treated at academic hospitals also
had higher rates of surveillance (65.6% vs 57.1%, p<0.001).

In mixed-effects regression modeling (Table 3), younger patients (18-30) were found to be
less likely (OR 0.83, 95% CI 0.69-1.00) to receive treatment than the referent group (ages
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31-37). Patients treated at academic hospitals (OR 0.77 [95% CI 0.62-0.94]) and those who
lived farther than 50 miles from their treating hospital (OR 0.59 [95% CI 0.43, 0.80], were
significantly less likely to receive post-orchiectomy treatment. Increased clinical stage (1B
compared to 1A) was associated with a greater likelihood of treatment (OR 1.77 [95% CI
1.52-2.06]). Compared to 2010, each increasing year was associated with a decreased
likelihood of receiving treatment with all other covariates held constant.

Discussion

In CSI seminoma, long-term survival is expected and remote toxicities from treatment may
affect the duration or quality of patients’ lives long after their testicular cancer is cured. An
improved understanding of the morbidity associated with adjuvant chemotherapy and
radiation® for testicular cancer has altered the treatment approach in recent years. As with
any new strategy in medicine, widespread dissemination is a gradual process. Therefore, in
this study we sought to 1) gain a current perspective on treatment trends for patients with
CSI seminoma and 2) to determine factors associated with receiving treatment instead of
surveillance in a contemporary cohort. We confirmed our hypothesis that despite greater use
of surveillance (Figure 1) over the study years, many patients with CSI seminoma are still
receiving adjuvant treatment post-orchiectomy. We also identified several factors associated
with receiving treatment.

Two prior studies described the population level trend towards greater use of surveillance in
seminoma patients® 17 These studies provided a longitudinal overview of the change in
clinical management but did not specifically examine the most contemporary years as a
separate, isolated entity. We expected and found an even more substantial shift toward using
surveillance in recent years (2010-2012). Use of surveillance increased from 52.7% in 2010
to 65.9% in 2012 (Table 1). This 25% relative increase can be compared to a 9.9% relative
increase from year groups 1998-2000 to 2001-2003 (24.7% vs. 27.2%). Further, year of
diagnosis was significantly associated (2011 OR 0.67, 2012 OR 0.52 compared to 2010,
p<0.001) with reduced odds of treatment.

Several other findings from our study should be highlighted. First, younger patients (18-30)
had lower odds of treatment compared to the referent group (31-37), which contains the
median age (37) at time of diagnosis. Information about reasons a specific treatment option
was selected is not found in the database. However, one possibility is that the increasing
interest in fertility preservation as an important element of cancer survivorship may be
contributing to this treatment option’8. From a health disparities perspective, neither race,
income, nor insurance status were associated with risk-adjusted treatment odds among
patients treated during 2010-2012 in our cohort. This is an encouraging development as race
and socioeconomic status were found to be negatively associated with outcomes in a SEER
study of testicular cancer during 1998-200619,

Another important finding of this study is that hospital type was significantly associated with
a patient receiving surveillance, even after controlling for distance from hospital. Patients
treated at an academic hospital were 23% less likely to receive treatment compared to
community cancer hospitals, with all factors held constant. Academic hospitals are generally
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higher volume centers involved in training residents and fellows. This may lead to an
increased familiarity with cancer guideline recommendations or greater comfort in
managing patients with surveillance. There are data to support this hypothesis as Yu et al
discovered a disparity in surveillance protocols between referral centers and the community
in CSl testis cancer20. Patient non-adherence has also been demonstrated to hinder the
success of testicular cancer surveillance programs. One study reported non-adherence rates
as high as 22% for clinic visits and 35.7% for imaging studies?!. As such, larger academic
centers with greater resources to track patients may be more likely to recommend
surveillance than community centers. Additionally, external factors such as financial
incentives and physician availability may also influence management choices.

Regional variation was also seen in our data as patients in the Northeast were less likely than
those in all other regions to receive treatment. Regional variation, particularly in the use of
surgery, has been well demonstrated22. This can be extrapolated to our study as similar
environmental factors such as health care spending, specialist access, and the social
landscape likely influence general treatment decisions (including chemo/XRT) as well. The
significant concentration of large academic hospitals in the Northeast may also be influential
despite the random-effect modeling used to reduce hospital cluster influence in our
regression analysis. Hospital distance greater than 50 miles from patients” home was
associated with a lesser likelihood of receiving treatment. This is somewhat surprising given
that treatment typically reduces the need for multiple follow up visits and imaging tests. In
centers where compliance is a concern?1, this could lead to worse outcomes for patients. It is
also possible that men were either referred to, or simply went to high-volume centers (that
employ greater use of surveillance) farther from their homes due to lack of a local
community hospital.

Arguably the most important finding of this study is that patients with stage IB seminoma
had a significantly greater association (OR 1.77, 95% CI 1.52-2.06) with receiving
treatment than patients with stage 1A cancer, controlling for all other covariates. At this
time, no evidence exists showing a difference in outcomes between 1A and IB seminoma,
including those upstaged due to LV1.23 On the contrary, for non-seminomatous germ cell
tumors (NSGCT), lymphovascular invasion, and therefore a stage increase from 1A to IB, is
the strongest independent predictor of relapse24. Confusion regarding the difference in
treatment strategy between the two histologic classifications or lack of awareness of this
small but important detail could contribute to seminomas being treated similarly to NSGCT.
This is a potential target for quality improvement on a large scale with educational
programing.

There are several limitations to this study, primarily due to the retrospective nature of the
data. Individual patient factors related to treatment decisions are not available and may
significantly bias trends on the patient-level. An individualized, shared-decision making
discussion should always be employed during treatment.2® Further, one of the most
important aspects of a successful surveillance protocol is patient acceptance and regular
follow up (with appropriate imaging and tumor markers), which is not captured by this
dataset.26 The NCDB also lacks data on cancer recurrence. To best separate adjuvant
treatment from treatment for recurrence, we isolated the 60 days post orchiectomy as the
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time frame to be considered adjuvant. The NCCN guidelines recommend starting
radiotherapy within 7 weeks of orchiectomy#, so 60 days is a conservative time frame that
may slightly over-report radiation rates. The NCDB also lacks data on secondary
malignancy rates and cardiovascular comorbidity to link long-term treatment complications
to this patient population.

Conclusion

Despite increased use of post-orchiectomy surveillance for patients with CSI seminoma, a
significant proportion of patients still receiving either XRT or chemotherapy in this
contemporary cohort. Age, stage and treating hospital type had the most significant
associations with management decisions. Improved dissemination of guidelines, especially
highlighting the nuanced differences in recurrence risk, as well as a greater understanding of
the morbidity associated with chemotherapy and radiation may help to increase rates of
surveillance, standardize management, and decrease post-treatment morbidity.
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Post-Orchiectomy Management, 1998-2012
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® Treatment 75.3% 72.8% 66.5% 54.4% 38.8%
m Surveillance 24.7% 27.2% 33.5% 45.6% 61.2%
Figure 1.

Rates of management for clinical stage | seminoma of the testis for the years 1998-2012
from hospitals with consistent reporting throughout all study years. Treatment is defined as
receiving either chemotherapy or radiation in the adjuvant post-orchiectomy period.
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Table 1

Demographic data for CSI testicular seminoma patients for the years 2010-2012

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

n %
Age (median, IQR) 37 [30-46]
Stage
1A | 4,434 76.2
1B | 1,382 23.8
Race
White | 4,614 79.3
Black 171 29
Hispanic/Spanish 496 8.5
Asian 117 2.0
Other/Unknown | 418 7.2
Reporting hospital location
Northeast | 1,323 22.8
Mid-West | 1,574 271
Mountain/Pacific | 1,130 19.4
South | 1,789 30.8
Distance to Treating Hospital
<10 miles | 3,154 54.2
10-50 miles | 2,258 38.8
>50 miles | 404 7.0
Insurance
Uninsured/Unknown | 724 125
Gov't Insurance 748 12.9
Private Insurance | 4,344 74.7
Median Income (Quartiles)
<$38,000 740 12.9
$38000-$47999 | 1,210 21.0
$48000-$62999 | 1,551 27.0
$63000+ | 2,252 39.1
Cases (by year)
2010 | 1,993 34.3
2011 | 1,926 331
2012 | 1,897 32.6
Reporting hospital type
Community | 3,902 67.1
Academic | 1,914 329
Treatment
Surveillance | 3,021 59.9
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Table 3

Mixed-effects logistic regression analysis predicting treatment over surveillance for all covariates in CS1
testicular seminoma patients for the years 2010-2012.

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Odds Ratio [95% Confidence Interval] | p-value
Age (quartiles)
18-30 0.83[0.69, 1.00] 0.048
31-37 REF
38-44 1.18 [0.97, 1.43] 0.09
45+ 1.00 [0.83, 1.19] 0.96
AJCC TNM Stage
1A REF
1B 1.77 [1.52, 2.06] <0.001
Race
White REF
Black 0.71[0.48, 1.07] 0.1
Hispanic/Spanish 0.78 [0.59, 1.03] 0.8
Asian 1.47[0.92, 2.35] 0.11
Other/Unknown 0.80 [0.60, 1.06] 0.12
Location (region)
Northeast REF
Mid-West 1.69 [1.31, 2.20] <0.001
Mountain/Pacific 1.41[1.05, 1.88] 0.02
South 1.29 [1.00, 1.67] 0.049
Distance to Treating Hospital
<10 miles 0.88[0.76, 1.01] 0.68
10-50 miles REF
>50 miles 0.59 [0.43, 0.80] 0.001
Insurance Payor
Uninsured/Unknown 0.79 [0.60, 1.04] 0.09
Medicare/Medicaid REF
Private Insurance 0.87[0.71, 1.07] 0.19
Income (Median)
<38,000 REF
$38000-$47999 1.06 [0.83, 1.34] 0.65
$48000-$62999 0.98[0.77, 1.24] 0.85
$63000+ 0.83[0.65, 1.04] 0.11
Year
2010 REF
2011 0.67 [0.58, 0.79] <0.001
2012 0.52 [0.45, 0.62] <0.001
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Odds Ratio [95% Confidence Interval] | p-value
Reporting Hospital Type
Community REF
Academic 0.77 [0.62, 0.94] 0.01
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