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Purpose: To assess real-world treatment patterns, health care utilization, costs, and survival among Medicare enrollees with locally ad-
vanced/unresectable or metastatic gastric cancer receiving standard first-line chemotherapy.

Materials and Methods: This was a retrospective analysis of the Surveillance, Epidemiology, and End Results-Medicare linked database
(2000~2009). The inclusion criteria were as follows: (1) first diagnosed with locally advanced/unresectable or metastatic gastric cancer
between July 1, 2000 and December 31, 2007 (first diagnosis defined the index date); (2) =65 years of age at index; (3) continuously
enrolled in Medicare Part A and B from 6 months before index through the end of follow-up, defined by death or the database end date
(December 31, 2009), whichever occurred first; and (4) received first-line treatment with fluoropyrimidine and/or a platinum chemo-
therapy agent.

Results: In total, 2,583 patients met the inclusion criteria. The mean age at index was 74.8+6.0 years. Over 90% of patients died
during follow-up, with a median survival of 361 days for the overall post-index period and 167 days for the period after the completion
of first-line chemotherapy. The mean total gastric cancer-related cost per patient over the entire post-index follow-up period was United
States dollar (USD) 70,808+56,620. Following the completion of first-line chemotherapy, patients receiving further cancer-directed
treatment had USD 25,216 additional disease-related costs versus patients receiving supportive care only (P<0.001).

Conclusions: The economic burden of advanced gastric cancer is substantial. Extrapolating based on published incidence estimates and
staging distributions, the estimated total disease-related lifetime cost to Medicare for the roughly 22,200 patients expected to be diag-
nosed with this disease in 2014 approaches USD 300 millions.
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stage gastric cancer are often asymptomatic or have non-specific
symptoms. Consequently, in the US, only 25% of patients have
localized disease at the time of diagnosis. Conversely, 30% have
regional spread at the time of diagnosis, and 34% have distant me—
tastases. The remaining 11% of patients are unstaged.”

In countries with a relatively low incidence of gastric cancer,
such as the US, population—based screening is costly and unwar—
ranted. However, people with high-risk conditions (e.g., older
individuals with chronic gastric atrophy, pernicious anemia, gastric
polyps, or familial cancer syndromes) may benefit from early de-
tection efforts.” Although patients diagnosed with localized gastric
cancer in the US have a reasonable possibility of being cured (es—
timated 5-year relative survival [5YS] of 63.2%), those diagnosed
with regional spread have an estimated 5YS of only 28.4%, and
those diagnosed with distant metastases have a 5YS of only 3.9%.

Among patients diagnosed with advanced gastric cancer (locally
advanced/unresectable or metastatic disease), chemotherapy is typ-
ically used to palliate symptoms and prolong survival. Current (2014)
National Comprehensive Cancer Network (NCCN) guidelines
recommend the use of a combination of platinum— and fluoro—
pyrimidine—based cytotoxic agents as the first-line chemotherapy
regimen for this population.* Research suggests that patients with
metastatic gastric cancer receiving first-line chemotherapy have
improved survival (8~12 months) compared with patients receiving
best supportive care only (3~5 months).” For patients who fail first—
line therapy, NCCN guidelines suggest single—agent chemotherapy
as second-line therapy.’

As 62% of patients diagnosed with gastric cancer are 65 years
old or older at diagnosis,” the current economic impact of gastric
cancer on the Medicare system, which serves as the primary in—
surance provider for the elderly in the US, has not been widely
evaluated. The objective of this study was to assess real-world
treatment patterns, health care utilization and associated costs, and
survival among Medicare—enrolled patients diagnosed with locally
advanced/unresectable or metastatic gastric cancer who received
NCCN-recommended first-line treatment with fluoropyrimidine—

and/or platinum-based chemotherapy.

Materials and Methods

1. Study design and data source

The linked Surveillance, Epidemiology, and End Results
(SEER)-Medicare database was analyzed from 2000 through 2009
in this retrospective longitudinal cohort study. The SEER-Medicare

database, its contents, and methods of collection are described in
detail elsewhere® " At the time of this study, data for elderly SEER
patients with an incident cancer diagnosis between 1991 and 2007
were available together with their linked Medicare claims through
2009 (for services covered under Medicare Parts A and B). How~
ever, data on outpatient prescription drug claims covered under
Medicare Part D were only available for 2007 through 2009, as the
Medicare Part D prescription drug plan did not take effect until
2006.

2. Patient selection

Patients were initially eligible for this study if they had a diag-
nosis of gastric cancer (International Classification of Diseases for
Oncology, Third Edition [ICD-O-3] codes: C16.0 to C16.9), which
includes cancer of the gastroesophageal junction (GEJ), during the
period from July 1, 2000 through December 31, 2007. The patient
sample was further restricted to those for whom gastric cancer was
either the first diagnosed malignancy or for whom there was no
evidence of another cancer type within 5 years prior to their gas—
tric cancer diagnoses. The date of the first observed gastric cancer
diagnosis defined the gastric cancer index date. Patients were also
required to be 65 years of age or older at the gastric cancer index
date, which excluded patients who were, at the gastric cancer index
date, enrolled in Medicare because of disability and/or end—stage
renal disease. Patients were further required to have continuous
Medicare Part A and B enrollment from 6 months prior to the gas—
tric cancer index date through the end of follow—up as defined by
death or the end of the database (December 31, 2009), whichever
occurred first. Patients with any health maintenance organization

1213
as

enrollment during this period were excluded from the study,
were patients diagnosed with in situ gastric cancer.

In addition to the aforementioned criteria, the cohort was addi-
tionally restricted to patients with at least one claim for a chemo—
therapy agent following the gastric cancer index date. Patients with
evidence of chemotherapy, depending upon disease stage and
gastrectomy status at the gastric cancer index date, were required to
meet the following additional criteria:

1) Diagnosed with metastatic (distant) disease and received a
fluoropyrimidine (i.e., fluorouracil or capecitabine) and/or a plati-
num agent (i.e., cisplatin, carboplatin, or oxaliplatin) with or without
other chemotherapy agents as the first-line chemotherapy; or

2) Diagnosed with early-stage (i.e., localized, regional, un-
known) disease, underwent gastrectomy (International Classifica—
tion of Diseases, 9th Revision, Clinical Modifications [I[CD-9-
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CM] procedure codes 43.5-43.99; CPT codes 43620, 43621, 43622,
43631, 43632, 43775, 43845), and subsequently received a fluoropy—
rimidine and/or a platinum agent at least 3 months after gastrec—
tomy.

The latter treatment criterion assumed no adjuvant chemothera—
py was received within 3 months after gastrectomy. Thus, the sub—
sequent fluoropyrimidine and/or platinum chemotherapy regimen

was considered first—line treatment following disease progression.

3. Study measures
1) Patient characteristics

Patient demographic and clinical characteristics assessed at the
index date were age, sex, race, SEER region, urban/non-urban
status of residence, census region, primary tumor location, stage at
initial gastric cancer diagnosis, and site(s) of metastasis. The Charl-
son Comorbidity Index (excluding gastric cancer) was calculated to
obtain a measure of the patients’ overall comorbidity burden during
the 6-month period preceding the gastric cancer index date.”* The
presence of ascites during the follow—up period was also recorded.
Human epidermal growth factor receptor 2 (HER?) status was de—
termined via proxy based on the use of either trastuzumab or lapa—
tinib, as the use of these agents is typically limited to patients who
are HER2-positive.

In addition to the aforementioned characteristics, overall sur—
vival (OS) was assessed as an additional background characteristic
and was calculated from the index date to death or the end of the
database (December 31, 2009), whichever occurred first. Patients
who survived beyond the database end date were censored. OS was

also calculated from the completion of first—line chemotherapy.

2) Cancer-related treatment patterns and costs

The number and percentage of patients receiving cancer—related
treatments including radiotherapy, chemotherapy, biologic therapy,
and palliative surgery were evaluated using the Medicare medical
and pharmacy claims data. Among patients receiving chemothera—
py, the distribution of first—, second—, and third-line chemotherapy
regimens and the chemotherapy agents received within each regi—
men was assessed. Additionally, for each patient receiving a first—,
second-, or third-line regimen, the number of treatment cycles that
were completed within each line was estimated. The determination
of the line of treatment and number of cycles for a given course of
treatment was performed using methods presented in prior pub—
lished studies, in which a change in chemotherapy agents generally

indicated a new line of therapy.™™" For each line of therapy, the

duration of treatment was calculated from the first chemotherapy
administration date to the last chemotherapy drug administration
date within each line of the chemotherapy regimen.

In addition to evaluating cancer—related treatments, supportive
care received during the follow—up period was assessed, includ—
ing growth factors, iron therapy, antibiotics, antivirals, antiemetics,
antifungals, pain medication, and nutritional support. The utiliza—
tion of injectable formulations of these treatments administered by
health care providers was captured on the basis of procedure codes
recorded in the Medicare claims under Medicare Part B. However,
any self—administered forms of these medications dispensed via
outpatient pharmacies were only captured for patients with Medi—
care Part D enrollment and linked pharmacy claims data in 2007
through 2009, as Medicare Part D prescription claims were unavail—
able prior to this period. The number and proportion of patients
undergoing diagnostic tests, including positron emission tomogra—
phy, endoscopy, computed tomography, magnetic resonance imag—
ing, radiography, and blood tests, were assessed.

Both cancer—directed and supportive care treatments were
defined on the basis of the evidence of relevant Health Care Com~—
mon Procedure Coding System (HCPCS) procedure codes, ICD-9-
CM procedure codes, generic and brand drug names, national drug
codes, and certain ICD-9-CM diagnostic codes and administrative
revenue codes (code list provided in Appendix 1).

Costs were calculated using the Medicare paid amount in the
medical and pharmacy claims database for each gastric cancer—
related treatment and supportive care claim observed following the
index date. All cost data were adjusted at the claim level to 2012 US
currency (United States dollar, USD) using the medical care com—
ponent of the US Consumer Price Index.

3) Overall health care utilization and costs

Gastric cancer-related and all-cause health care utilization and
costs were assessed as a whole and by major care settings, includ—
ing inpatient, hospital outpatient, emergency department, physician
office, skilled nursing facility, hospice, and other ancillary care.
Place of service codes associated with each medical claim were
used to determine care setting—specific utilization and costs. Gas—
tric cancer—related health care utilization and associated costs were
drawn from the following sources: (a) medical claims with a gastric
cancer diagnosis (primary or secondary) code (ICD-9-CM: 151.
x); (b) outpatient pharmacy claims (i.e., Medicare Part D claims for
2007~2009) for gastric cancer—related supportive care medications

(e.g., nutritional supplements); and (c) medical claims for gastric
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cancer—related therapies covered by Medicare Parts A and B (e.g.,
intravenous chemotherapy, radiotherapy). All cost data represented
the actual amounts paid by Medicare to providers for each service
encounter and treatment observed, and as previously described, the
data were adjusted at the claim level to 2012 USD.

4, Statistical analyses

All analyses were conducted using SAS ver. 9 (SAS Institute,
Cary, NC, USA). Patients were categorized on the basis of treat—
ments received after the completion of first-line chemotherapy.
Those receiving additional cancer-related treatments (i.e., che—
motherapy, biologics, or radiotherapy) after completing first-line
chemotherapy were categorized as ‘additionally treated, and all
remaining patients were categorized as ‘supportive care only.” The
previously described study measures were assessed and reported as
a whole and by these two patient groups.

We further analyzed OS, treatment patterns, and heath care uti—
lization and costs over various follow—up periods as follows:

1) Overall follow—up period: the period between the index
gastric cancer diagnosis date and death or the end of the database
(December 31, 2009), whichever occurred first

2) Post—first-line chemotherapy period: the period between the
day immediately following the first-line chemotherapy administra—

Table 1. Patient characteristics: overall and by treatment cohort

tion end date and death or the end of the database, whichever oc—
curred first

3) First-line chemotherapy period: the period between the in—
dex date and the first-line chemotherapy regimen end date

4) Second-line chemotherapy period: the period between the
day immediately following the first-line chemotherapy regimen
end date and the last date of the second-line chemotherapy regi—
men among those who received second-line chemotherapy

The second-line chemotherapy period was not applicable to the
supportive care only group, as they did not receive any additional
cancer—directed treatment following the completion of their first—
line chemotherapy.

Descriptive analyses were conducted, and mean values, standard
deviations, median values, and interquartile ranges were reported
for continuous variables. Numbers and percentages were used to
describe categorical variables. Unadjusted differences between the
two groups (i.e., additionally treated vs. supportive care only) were
tested using Student’s t—test for continuous measures and chi-
squared tests for categorical measures. The Kaplan—Meier method
was used to descriptively assess OS.

The conduct of this study was approved by the National Cancer
Institute and the Institutional Review Board at RTI International
(Committee on the Protection of Human Subjects, Federal-Wide

Characteristic Overall (n=2,583) Additéﬁiig’g)eated* SuPPO(I;iZVIe) ;21; only* P-value'
Age at index gastric cancer diagnosis
Mean+SD 74.8+6.0 74.4+6.0 75.2+5.9 <0.001
Median 74 74 75
Age group (yr)
65~74 1,322+51 748+53 574+49
75~84 1,100+43 586+41 514+44
=85 161+6 81+6 80+7
Sex 0.002
Female 831+32 418+30 413+35
Male 1,752+68 997+70 755%65
Race 0.033
White 2,060+80 1,153+81 907+78
Asian 14245 8316 59+5
Black 206+8 98+7 108+9
Hispanic 763 3342 43+4
Other 96+4 4743 49+4
Unknown 3+0 1+0 240
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Table 1. Continued
Characteristic Overall (n=2,583) Additégiailzlt;; ated* Supp o(r;:Vf , fg; only* P-value'
Location of residence 0.169
Big metro 1,551+60 822458 729462
Less urban 15946 89+6 70+6
Metro 70527 401+28 304+26
Rural 26+1 17+1 9+1
Urban 14245 8616 5615
SEER region 0.254
Midwest 365+14 20715 158+14
Northeast 724128 395428 329428
South 319+12 159+11 160+14
West 1,175+45 654+46 521445
Primary tumor location® <0.001
Body of stomach 19548 8916 106+9
Cardia, NOS 1,111+43 705+50 406+35
Fundus of the stomach 92+4 4843 44+4
Gastric antrum 338+13 155£11 183+16
Greater curvature of the stomach, NOS 7343 3943 3443
Lesser curvature of the stomach, NOS 17747 97+7 80+7
Overlapping lesion of the stomach 18247 83+6 99+8
Pylorus 49+2 27£2 2212
Stomach, NOS 366+14 172+12 194+17
Stage at initial diagnosis 0.072
Localized 41816 253+18 16514
Metastatic 1,386+54 742152 644155
Regional 541+21 288420 253422
Unstaged 238+9 13249 106+9
Site of metastasis 0.027
Distant lymph node(s) 84+6 60+7 24+4
Distant metastasis except distant lymph node(s) 509+35 280434 229+36
Distant metastasis plus distant lymph node(s) 107+7 60+7 47+7
None 629+43 341+41 288+45
Unknown 1369 84+10 5248
Charlson comorbidity index score’
Mean+SD 24124 2.3+2.3 2.5%2.5 0.043
Median 2.0 2.0 2.0

Values are presented as mean+SD, median only, or number (%). P-values were calculated using Student’s t-test for continuous variables and
Fisher’s exact test for dichotomous variables. SD = standard deviation; SEER = Surveillance, Epidemiology and End Results; NOS = not otherwise
specified. *Patients receiving cancer-related treatments after the first-line chemotherapy completion date were categorized as ‘additionally treated,
and the remainder were otherwise classified as ‘supportive care only’ "Additionally treated vs. supportive care only. ‘Includes patients with a tumor
site of the gastroesophageal junction. ‘Including lymphoma, leukemia, except malignant neoplasm of the skin; also excludes gastric cancer.
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Assurance #3331).

Results

1. Patient characteristics

A total of 2,583 patients were identified for analysis after apply—
ing all inclusion and exclusion criteria (Table 1). Of these, approxi—
mately 55% (n=1,415) received additional cancer—directed therapy
after the completion/discontinuation of first-line chemotherapy,
and they were classified as ‘additionally treated.” The remaining
45% of patients (n=1,168) were classified as ‘supportive care only.
The mean patient age at the index date was 74.8+6.0 years. Ad-
ditionally treated patients were approximately 10 months younger
than patients in the supportive care only group (74.4+6.0 years vs.
752459 years; P<0.001). Over two—-thirds of patients were male,
and approximately 80% were white, a trend that remained consis—
tent across the additionally treated and supportive care only groups.
Cardia not otherwise specified (NOS) was the most commonly
observed (43%) tumor location site, which differed between the
additionally treated and supportive care only groups (50% vs. 35%:
P<0.001). Slightly more than half (54%) of all patients presented
with metastatic (distant) stage disease at the initial gastric cancer di—
agnosis. Ninety—two percent of patients died during the follow—up
period (Fig. 1A). The median survival was 361 days for the post—
gastric cancer diagnosis period, compared with 167 days following
the completion of first—line chemotherapy. Median survival was
longer (272 days) in the additionally treated group than in the sup—
portive care only group (72 days) after the completion of first-line
chemotherapy (Fig. 1B). Additional survival estimates are presented
in Appendix 2.

A Product-limit survival estimates
1.0 4
Treatment Total Dead Alive Alive Mean Median
0.8 1 Cohort (n) (n) (Censored) (%) (d) (d)
2> Additionally
= treated 1,415 1,296 119 8.4 684.7 457
8 0.6 - Supportive
o . careonly 1,168 1,078 90 7.7 500.8 232
g
L 04+ Treatment group
> "
5 —— Additionally treated
2 —— Supportive care only
0.2
0 -

T T T
1,000 2,000 3,000

Survival time (dav)

2. Cancer-directed treatment and supportive care
utilization

Table 2 presents the details on overall cancer—directed treat—
ment and supportive care utilization during the follow—up period.
Among all patients, 48% had evidence of radiotherapy, and 2% had
evidence of biologic therapy at any time during the overall follow—
up period. Among the additionally treated group, 71% received
second-line chemotherapy, 64% received radiotherapy, and 4% re—
ceived biologic therapy. For both the additionally treated and sup—
portive care only groups, fluorouracil (=58%), cisplatin (>24%),
and carboplatin (=20%) were the most commonly used first-line
chemotherapy agents. Although less commonly utilized in second—
and third-line treatment, fluorouracil remained the most common
chemotherapy agent used (alone or in combination with other che—
motherapies) in the post—first-line setting (37 and 30% of second-
and third-line chemotherapy initiators, respectively). Following the
gastric cancer index date, the majority of patients received support—
ive or palliative care medications, with antiemetics (86%) being the
most common, followed by growth factors (66%), pain medications
(50%), and antibiotics (28%). Additional data on supportive care
utilization are provided in Appendix 3.

Among all patients, the distribution of first—, second—, and
third-line chemotherapy agents and regimens received within each
line of therapy are presented in Table 3. In the first-line setting,
55%, 24%, and 20% of patients received a two—drug combination
(doublet therapy), three—drug combination (triplet therapy), and a
single drug (monotherapy), respectively. Patients completed a mean
of 5.5+6.4) cycles of first-line chemotherapy, with a mean total
average therapy duration of 67483 days. Patients receiving doublet
therapy completed a greater mean number of chemotherapy cycles

B Product-limit survival estimates
1.0 4
Treatment Total Dead Alive Alive Mean Median
0.8 1 Cohort (n) (n) (Censored) (%) (d) (d)
2> Additionally
= treated 1,415 1,296 119 8.4 479.0 272
| 0.6 Supportive
Qo . careonly 1,168 1,078 90 7.7 2871 72
g
S 0.4 Treatment group
g —— Additionally treated
»n —— Supportive care only
0.2
0 -

T T T
1,000 2,000 3,000

Survival time (dav)

Fig. 1. Kaplan-Meier survival estimates. (A) Survival post gastric cancer diagnosis, by treatment Cohort. (B) Survival post completion of first-line

chemotherapy, by treatment Cohort.
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Table 2. Treatment patterns during the overall follow-up period*"

- Overall Additionall Supportive care
Characteristic (n=2,583) treated™ (n=1 ,4}1’ 15) onll))r}k)’§ (n=1,168) P-value
Post-index prevalence of broad treatment categories post-gastric cancer diagnosis
Radiation therapy 1,252+48 908+64 344+29 <0.001
Biologic therapy” 60+2 56+4.0 4+0 <0.001
Chemotherapy 2,583+100 1,415£100 1,168+100 NA
Prevalence of broad treatment categories during first-line chemotherapy
Radiation therapy 1,108+43 764154 344429 <0.001
Biologic therapy 19+1 15+1 4+0 0.038
Chemotherapy 2,583+100 1,415+100 1,168+100
Prevalence of broad treatment categories after first-line chemotherapy
Radiation therapy 768+30 768454 0+0 NA
Biologic therapy 49+2 4943 0+0 NA
Chemotherapy 1,000+39 1,000+71 0+0 NA
Post-index prevalence of chemotherapy, by line of therapy
Total receiving first-line chemotherapy 2,583 1,415 1,168
Top 10 most common first-line chemotherapy agents**
Fluorouracil 1,544+60 821£58 723162 0.048
Leucovorin 852433 399+28 453+39 <0.001
Cisplatin 672+26 396+28 276+24 0.013
Carboplatin 576122 348+25 228+20 0.002
Paclitaxel 388+15 242+17 146+13 0.001
Docetaxel 297+11 176%12 12110 0.107
Irinotecan 22949 116+8 113+10 0.211
Etoposide 2219 98+7 123411 0.001
Capecitabine 206+8 104+7 102+9 0.215
Oxaliplatin 141+5 74+5 67+6 0.602
Total receiving second-line chemotherapy 1,000 1,000 0
Top 10 most common second-line chemotherapy agents**
Fluorouracil 36637 36637 0+0 NA
Leucovorin 234423 234423 0+0 NA
Docetaxel 210£21 210£21 0+0 NA
Cisplatin 195420 195420 0+0 NA
Paclitaxel 179+18 179+18 0+0 NA
Carboplatin 170+17 170+17 0+0 NA
Irinotecan 150+15 150+15 0+0 NA
Oxaliplatin 78+8 7848 0+0 NA
Capecitabine 77+8 77+8 0+0 NA
Gemcitabine 60+6 60£6 0+0 NA
Total receiving third-line chemotherapy 456 456 0
Top 10 most common third-line chemotherapy agents**
Fluorouracil 137+30 137430 0+0 NA
Docetaxel 105423 105+23 0+0 NA
Irinotecan 92420 92+20 0+0 NA
Cisplatin 82+18 82+18 0+0 NA
Leucovorin 73+16 73+16 0+0 NA
Carboplatin 63+14 63+14 0+0 NA
Paclitaxel 57£13 57£13 0+0 NA
Oxaliplatin 43+9 43+9 0+0 NA
Capecitabine 3949 3949 0+0 NA
Gemcitabine 3347 3347 0+0 NA
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Table 2. Continued

Overall Additionally Supportive care

Characteristic (n=2,583) treated™ (n=1,415) only™® (n=1,168) P-value
Post-index prevalence of supportive or palliative medications post-gastric cancer diagnosis

Palliative surgery 412 33+2 8+1 <0.001
Growth factors 1,704+66 1,041+74 663£57 <0.001
Granulocyte-colony stimulating factors 838+32 565140 273423 <0.001
Erythropoietin-stimulating agents 1,541+60 946167 595451 <0.001
Iron therapy 164+6 93+7 71%6 0.627
Antibiotics 736+28 444+31 292425 <0.001
Antivirals 34+1 2242 12+1 0.299
Antiemetics 2,215+86 1,289+91 926+79 <0.001
Antifungals 62+2 4143 2142 0.072
Pain medications 1,286+50 782455 504+43 <0.001
Bisphosphonate 13945 105+7 3443 <0.001
Nutritional support 570£22 342424 228+20 0.005
Positron emission tomography 294+11 208+15 86+7 <0.001
Endoscopy 2,491+96 1,383+98 1,108+95 <0.001
Computed tomography scan 2,487+96 1,388+98 1,099+94 <0.001
Magnetic resonance imaging 23749 142+10 9548 0.100
Radiography 1,591+62 870461 72162 0.903
Blood test 2,503+97 1,394499 1,109+95 <0.001

Values are presented as mean+standard deviation. Granulocyte-colony stimulating factors included filgrastim, pegfilgrastim, and sargramostim;
erythropoietin-stimulating agents included erythropoietin and darbepoetin. The P-value is for overall differences among those who received a
combination therapy. Patients who did not receive combination therapy were excluded from the calculation. NA = not applicable; *The date of the
first observed diagnosis of locally advanced, unresectable, or metastatic gastric cancer diagnosis defined the gastric cancer index diagnosis date.
"Locally advanced, unresectable, or metastatic gastric cancer-related treatments and supportive care assessed during the entire available follow-
up period (i.e., gastric cancer index diagnosis date until death or the end of the database). “Patients receiving cancer-related treatments after
the first-line chemotherapy completion date were categorized as ‘additionally treated; and the remaining patients were otherwise categorized as
‘supportive care only’ *Gastric cancer-related supportive care assessed from the first-line chemotherapy completion date to the date of death or the
database end date. " Additionally treated vs. supportive care only. "Biologic therapy included trastuzumab, lapatinib, bevacizumab, cetuximab, and
panitumumab. **The denominator is the number of patients who received this line of therapy.

(6.1£69) than those receiving triplet therapy (5.5+6.4 cycles) or 3. Gastric cancer-related utilization and costs

monotherapy (3.9+3.8 cycles). Among patients initiating first— The average per—patient total gastric cancer—related treatment
line chemotherapy with a platinum agent and/or fluoropyrimidine and supportive care cost was USD 26,904+ 30,071, of which 55%
(n=2,583), 39% (n=1,000) initiated second-line chemotherapy. was related to gastric cancer—related treatment (USD 14,668+ 17,501)
Among these patients, 36%, 40%, and 21% received monotherapy, and 45% was dedicated to supportive care (USD 12,236+ 18,251) (Table
doublet therapy, and triplet therapy, respectively. Single—agent 4). Chemotherapy-related costs (including drug and administra—
docetaxel, fluorouracil with leucovorin, and single—agent paclitaxel tion costs) accounted for 68% (USD 10,036+ 15,055) of the total
were the three most commonly observed second—line chemothera— gastric cancer—related treatment costs. The total cost of supportive
py regimens. Less than half (46%; n=456) of second-line initiators care was driven by the use of growth factors (49%; USD 6,043+
subsequently started third-line chemotherapy. Of these, 42% re— 11,421]). The average total cost of treatment was 8—fold higher in
ceived monotherapy, and 39% received doublet therapy. Docetaxel the additionally treated group (USD 21,585+26,989) than in the
monotherapy (10%) and irinotecan monotherapy (7%) were the supportive care only group (USD 2,695+ 14,437; P<0.001), with

most commonly used third—line regimens among these patients. chemotherapy accounting for nearly 37% of the cost. For both
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Table 3. Chemotherapy utilization patterns during the overall follow-up period*"

Therapy duration (d) Number of cycles observed
Treatment Number (%)
Mean+SD Median (range) Mean+SD Median (range)
First-line regimens
All first-line regimens 2,583 (100.0) 67+83 42 (9~96) 5.5+6.4 4(2~6)
Single drug 504 (19.5) 44+70 28 (1~45) 39438 3(1~5)
Combination of two drugs 1,425 (55.2) 70+79 44 (15~100) 6.1+£6.9 4 (2~7)
Combination of three drugs 611 (23.7) 79498 54 (17~114) 5.5+6.4 4(2~7)
Combination of four drugs 41 (1.6) 76+72 57 (21~99) 4.3+4.3 3(1~6)
Combination of five drugs 2(0.1) 72478 72 (17~127) 26.5+23.3 27 (10~43)
Most frequent regimens’
Fluorouracil/leucovorin 471 (18.2) 75488 44 (9~116) 9.0+9.3 6(3~12)
Carboplatin/paclitaxel 264 (10.2) 75+76 51 (23~107) 5.8+5.9 4(2~6)
Fluorouracil 254 (9.8) 34454 28 (3~38) 4.0+4.1 4(2~6)
Etoposide/fluorouracil/leucovorin 175 (6.8) 59+60 44 (3~95) 7.6+7.1 6 (3~10)
Cisplatin/irinotecan 173 (6.7) 77488 57 (8~106) 5.5+5.1 4 (2~8)
Capecitabine 143 (5.5) 61496 26 (1~72) 33434 2 (1~4)
Cisplatin/fluorouracil 139 (5.4) 44+45 31 (8~60) 2.6+2.1 2(1~3)
Second-line regimens
All second-line regimens 1,000 (100.0) 65+88 36 (8~93) 4.7+6.4 3(1~6)
Single drug 358 (35.8) 57495 31 (1~72) 49477 3 (1~6)
Combination of two drugs 403 (40.3) 64+79 37 (8~97) 4.8+5.9 3(1~6)
Combination of three drugs 205 (20.5) 79+87 53 (15~110) 4.6+4.7 3(1~6)
Combination of four drugs 33(3.3) 874110 31 (8~158) 2.1+3.5 1(1~2)
Combination of five drugs 1(0.1) 122+0 122 (122~122) 1.0+0.0 1(1~1)
Most frequent regimens’
Docetaxel 83 (8.3) 56154 43 (15~85) 5.0£3.7 4(2~6)
Fluorouracil/leucovorin 70 (7.0) 68+97 30 (8~96) 7.7+8.7 5(2~10)
Paclitaxel 63 (6.3) 71480 43 (15~99) 6.35.3 4(2~10)
Carboplatin/paclitaxel 62(6.2) 74+65 64 (29~113) 5.7+5.6 4 (2~7)
Cisplatin/irinotecan 50 (5.0) 89+99 64 (15~141) 6.3£5.8 5(2~8)
Capecitabine 49 (4.9) 48480 24 (1~41) 2.943.0 2(1~3)
Third-line regimens
All third-line regimens 456 (100.0) 55+80 36 (6~78) 4.5+7.8 3(1~6)
Single drug 193 (42.3) 49499 25 (1~64) 5.2+£10.9 3(1~6)
Combination of two drugs 178 (39.0) 55+60 36 (7~84) 4.1+4.1 3(1~5)
Combination of three drugs 71 (15.6) 70+73 43 (8~109) 4.0+4.3 2 (1~4)
Combination of four drugs 12 (2.6) 65+39 71 (37~92) 2.9+3.8 1(1~2.5)
Combination of five drugs 2(0.4) 93+129 93 (1~184) 1.0+0.0 1(1~1)
Most frequent regimens*
Docetaxel 46 (10.1) 5357 44 (8~71) 55442 4(2~8)
Irinotecan 31 (6.8) 45+49 29 (8~65) 4.5+4.1 3(2~5)
Cisplatin/irinotecan 24 (5.3) 73+71 51 (16~129) 5.5+4.4 4 (2~8.5)
Capecitabine 23 (5.0) 42461 18 (1~66) 2.742.4 2 (1~4)
Carboplatin/paclitaxel 21 (4.6) 59452 43 (22~89) 3.5+2.7 3(2~4)
Paclitaxel 21 (4.6) 72484 57 (27~71) 7.549.2 4(3~7)

SD = standard deviation. *The date of the first observed diagnosis of locally advanced, unresectable, or metastatic gastric cancer defines the gastric
cancer index diagnosis date. ‘Chemotherapy utilization patterns assessed during the follow-up period (i.e., gastric cancer index diagnosis date until
death or the end of the database). “The denominator is the number of patients who received this line of therapy.
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Table 4. Gastric cancer-related treatment and supportive care costs* (USD)

Periods of gastric cancer-related treatment and supportive care costs assessment’

Overall Cohort Additionally treated" Supportive care only"
Overall All post-first-line First-line Second-line  All postfirst-line First-line
follow-up chemotherapy  chemotherapy =~ chemotherapy ~ chemotherapy  chemotherapy
(n=2,583) (n=1,415) (n=1,415) (n=1,415) (n=1,168) (n=1,168)
Overall gastric cancer-related treatment and supportive care costs
Mean+SD 26,904+30,071  21,585+26,989  15,0606+£13,834  12,699+15,675 2695+14,437  12,401+15,019
Median 17,524 12,072 11,124 7,657 500 8,314
Overall gastric cancer-related treatment costs
Mean+SD 14,668+17,501  11,376+16,436 9,293+9,360 6,924+10,279 29+307 7,369+10,435
Median 9,299 5,850 6,859 3,470 0 4,442
Radiation therapy
Mean+SD 4,335+8,154 3,001+6,752 3,211+5,553 2,250+5,940 0+0 2,061+6,037
Median 0 162 0 0 0 0
Biologic therapy
Mean£SD 297+3,108 431+3,827 91+1,288 228+2,770 0+0 25+487
Median 0 0 0 0 0 0
Chemotherapy, overall
Mean£SD 10,036£15,055 7,944+14,260 5,992+8,179 4,446+8,381 29+307 5,283+8,838
Median 4312 2,558 2,925 1,515 0 2,396
Chemotherapy, drugs
MeantSD 7,797+12,975 6,343+12,485 4,634+7,202 3,516+7,598 0+0 3,946+7,524
Median 2,804 1,541 1,638 686 0 1,253
Chemotherapy, administration®
MeantSD 2,239+3,332 1,601+2,813 1,358+1,862 929+1,697 294307 1,337£2,510
Median 1,104 479 808 272 0 672
Overall supportive care costs
Mean+SD 12,236+18,251  10,209+15,708 5,772+6,983 5,775+9,793 2,666+14,420 5,032+6,970
Median 6,540 4,701 3,496 2,593 487 2,727
Palliative surgery
Mean+SD 76519,884 745+5,426 51+1,347 592+4,847 695+13,307 31£1,072
Median 0 0 0 0 0 0
Growth factors
Mean+SD 6,043+11,421 5,648+11,141 2,750+5,661 2,965+6,369 926+3,406 2,264+5,035
Median 1,631 1,435 37 528 0 0
Granulocyte-colony stimulating factors
Mean+SD 2,372+7,176 2,159+7,156 1,280+3,949 1,141+4,196 208+703 872£3,305
Erythropoietin-stimulating agents
Mean+SD 3,671+7,080 3,489+6,916 1,470+2,889 1,825+3,997 718+3,292 1,392+3,000
Median 778 648 0 0 0 0
Iron supplements
Mean£SD 28+213 16+164 11491 11+154 12+214 1799
Median 0 0 0 0 0 0
Antibiotics
MeantSD 25+315 28+415 3+22 154260 10+63 7160
Median 0 0 0 0 0 0
Antivirals
Mean£SD 3+54 3+67 0+1 3+67 1£19 1+17
Median 0 0 0 0 0 0
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Table 4. Continued
Periods of gastric cancer-related treatment and supportive care costs assessment'
Overall Cohort Additionally treated” Supportive care only"
Overall All post-first-line First-line Second-line  All post-first-line First-line
follow-up chemotherapy ~ chemotherapy =~ chemotherapy =~ chemotherapy  chemotherapy
(n=2,583) (n=1,415) (n=1,415) (n=1,415) (n=1,168) (n=1,168)
Antiemetics
Mean+SD 1,128+1,822 823+1,590 697+1,049 470£1,010 17£110 638+1,229
Median 472 218 328 101 0 217
Antifungals
Mean+SD 2476 1+7 0+1 0+6 0+7 3+113
Median 0 0 0 0 0 0
Pain medications
Mean+SD 47+553 47+420 6+66 16+142 15+162 24+625
Median 0 0 0 0 0 0
Bisphosphonates
Mean+SD 170+1,350 194+1,214 61+696 87+655 261453 42+504
Median 0 0 0 0 0 0
Nutritional support
Mean+SD 903+4,411 813+4,480 281+1,537 461+2,856 319+2,443 354+1,923
Median 0 0 0 0 0 0
PET
Mean+SD 298+1,171 164+956 2514840 961642 34+330 121+559
Median 0 0 0 0 0 0
Endoscopy
Mean+SD 1,467+1,634 732%1,358 960+847 480+1,122 2881927 9061975
Median 975 166 704 0 0 656
CT scan
Mean+SD 9274862 671779 483+450 4014530 2224436 4314413
Median 693 471 360 273 62 320
MRI
Mean+SD 62+307 33+248 484225 17+126 14+124 24+133
Median 0 0 0 0 0 0
Radiography
Mean+SD 61+94 35+67 29+63 19+47 22450 35+65
Median 20 0 0 0 0 0
Blood test
Mean+SD 307+316 255+291 143£137 142+174 65+146 133149
Median 218 170 105 99 20 94

USD = United States dollar; SD = standard deviation; PET = positron emission tomography; CT = computed tomography; MRI = magnetic
resonance imaging. *Gastric cancer-related treatment costs included radiation, chemotherapy and biologic therapy costs; gastric cancer-
related supportive care costs included palliative surgery, growth factors, iron supplements, antibiotics, antivirals, antiemetics, antifungals,
pain medications, bisphosphonates, nutritional support, PET, endoscopy, CT, MR, radiography, and blood tests. "Patients receiving cancer-
related treatments after the first-line chemotherapy completion date categorized as ‘additionally treated; otherwise considered as ‘supportive
care only’ *Gastric cancer-related treatment and supportive care costs were assessed during the following pre-defined periods of assessment: (1)
Overall follow-up period: the period between the index gastric cancer diagnosis date and death or the end of the database (December 31, 2009),
whichever occurred first; (2) Post-first-line chemotherapy period: the period between the day immediately following the first-line chemotherapy
administration end date and death or the end of the database, whichever occurred first; (3) First-line chemotherapy period: the period between the
gastric cancer index date and the first-line chemotherapy regimen end date; and (4) Second-line chemotherapy period: the period between the day
immediately following the first-line chemotherapy regimen end date and the last date of the second-line chemotherapy regimen among patients
who initiated second-line chemotherapy. *Patients with chemotherapy administration claims without a corresponding chemotherapy drug claim
after the completion of first-line chemotherapy were included in the supportive care only group. However, the chemotherapy administration costs
have been reported for these patients.
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groups, gastric cancer—related treatment costs accounted for ap—
proximately 60% of the total costs incurred during the first-line
chemotherapy period. This percentage also held across second—
and third-line therapy among patients in the additionally treated
group. The mean total costs per patient per line for the addition—
ally treated group were USD 15,066+ 13,834 (first), USD 12,699+
15,675 (second), and USD 7,199+ 14,593 (third).

Overall gastric cancer—related medical resource utilization and
costs (inclusive of medical services, cancer—related drugs and
administration, and supportive care treatments) incurred during
the follow—up period are presented in Table 5. Inpatient medical
encounters accounted for 49% (USD 34,401+38,214) of the total
gastric cancer—related costs (USD 70,808 +56,620). Following the
completion of first-line chemotherapy, patients in the additionally
treated group had an average 32 more gastric cancer—related medi—
cal encounters and incurred an additional USD 25,216 in disease—
related costs compared with the supportive care only group (P<
0.001). The greater utilization and costs observed in the additionally
treated group compared with the supportive care only group was
primarily attributable to additional cost incurred in the physician
office setting (USD 14,458 greater costs; P<0.001). The mean
cost per patient in the additionally treated group steadily declined
between first- and second-line therapy (USD 36,810+ 31,207 and
USD 22,332+26,262, respectively). All-cause utilization and costs
are presented in Appendix 4.

Discussion

The objective of this study was to document treatment pat—
terns, overall survival, and health care utilization and costs during
and after the completion of platinum— and/or fluoropyrimidine-
based first-line chemotherapy among Medicare—enrolled patients
diagnosed with metastatic and/or unresectable gastric cancer in
the SEER registry. Following the completion of first-line che—
motherapy, approximately 55% of patients had evidence of further
cancer—directed treatment, a finding consistent with data reported
by Pasini et al.”® The remaining 45% were administered supportive
care only. Consequently, patients in the additionally treated group
had more than 6-fold greater treatment-related and supportive
care costs than patients in the supportive care only group follow—
ing the completion of first-line chemotherapy. However, after the
completion of first-line chemotherapy, the median survival time
among patients in the additionally treated group was approximately
7 months longer than that the supportive care only group, which

allowed more time for costs to be incurred for the former group.

The receipt of first-line chemotherapy with a platinum agent
and/or fluoropyrimidine was a prerequisite for all patients included
in this study. Fluorouracil alone or in combination with other
agents was the most commonly used first-line chemotherapy regi—
men. The recorded first—line agents and combination regimens are
consistent with previously published studies and the NCCN recom—
mendations in place during the study period.””* However, because
of the restrictions on study eligibility other possible first-line regi—
mens that did not contain either a platinum and/or fluoropyrimi-
dine agent were not evaluated. This may account for a percentage
of regimens excluded from the present study.

In this study, nearly 40% of patients received second-line che-
motherapy, a finding consistent with a prior publication.”® Among
patients receiving second-line chemotherapy, docetaxel, paclitaxel,
and 5-fluorouracil (alone and in combination with other agents)
were the most commonly used second-line chemotherapy regi—
mens. However, even the most frequently occurring second-line
regimen, single—agent docetaxel, was used in only 8% of patients,
indicating the extent to which second-line treatment selections
varied in this study. Limited data supporting the use of second-line
chemotherapy regimens exist, with no randomized trials published
before 2011, leading to greater variability in utilized second-line
chemotherapy agents as reflected in this study. These findings are
also consistent with other published data available from this pe—
ri o d-23*29

In addition to chemotherapy, nearly 50% of patients also had
evidence of radiotherapy. However, post—gastric cancer diagnosis
radiotherapy use patterns differed between cohorts, with more than
two—thirds of patients in the additionally treated group receiving
radiotherapy compared to only one—third of patients in the sup—
portive care only group. Overall, differences in disease prognosis
between patients in the additionally treated and supportive care
groups may have influenced the use of radiotherapy.

For both study cohorts, more than 90% of patients died dur-
ing the follow—up period, with a median OS of approximately 12
months. This finding is consistent with prior studies assessing OS
among patients with metastatic gastric cancer who received first—

22 As expected, OS varied by stage at initial

line chemotherapy.
diagnosis, the receipt of cancer—directed treatment, and the type of
cancer—directed treatment received after first-line chemotherapy.
Patients diagnosed with early—stage disease (i.e., localized and re-
gional) had longer median OS than those diagnosed with metastatic

disease, a finding consistent with previous reports. The median OS



102

Karve S, et al,

following first-line chemotherapy was 5.5 months, which differed
by treatment status. Among patients receiving cancer—directed
treatment, the median OS was 6.6 months longer than patients
receiving only supportive care. These findings support several
earlier studies reporting the benefits of second-line chemotherapy
compared to no active treatment** However, this finding could
be explained by poorer performance status or the prognosis of pa—
tients receiving supportive care only after the completion of first—
line therapy, limiting their eligibility for additional chemotherapy
treatment. Such differences, if they existed, were not controlled for
when making these comparisons.

In addition to information on treatment patterns and survival,
this study provides details on the direct economic burden associ—
ated with gastric cancer—related treatments and supportive care, as
well as the distribution of utilization and costs across different care
settings (e.g., inpatient, physician office, hospital outpatient). In this
study, the per—patient average lifetime all-cause costs exceeded
USD 100,000 (Appendix 4), of which approximately 70% (mean,
USD 70,808+56,620) comprised gastric cancer—related costs. In—
patient care accounted for more than half of the total all-cause and
gastric cancer—related costs. In 2014, 22,220 new cases of gastric
cancer were estimated to be diagnosed in the US, of which 62%
were expected to occur among elderly patients (=65 years), and
among elderly patients, 34% (approximately 4700) will be diagnosed
with metastatic gastric cancer.” Combining these incidence figures
with our estimate of per—patient average lifetime gastric cancer—
related costs (i.e., approximately USD 70,000), the estimated total
disease-related costs to Medicare could exceed USD 300 million
for the lifetimes of these patients. In general, gastric cancer exerts a
considerable economic burden on the Medicare system, and these
cost estimates could increase as the population in the US continues
to age.

Few studies have assessed costs and utilization patterns among
patients with gastric cancer. The available data are dated and/or
limited in terms of evaluating all aspects of direct costs. ™ Thus,
we believe the current study provides more comprehensive and
complete direct utilization and cost data. These data more ac—
curately reflect the cost of treating this population, and thus, they
may help better inform future cost—effectiveness analyses for newer
treatments.

Several limitations should be considered when interpreting the
findings of this study. The identification of patients with gastric
cancer and determination of gastric cancer—directed treatments

and supportive care utilization were conducted using relevant codes

(e.g, ICD-0O-3, ICD-9-CM, and HCPCS). Thus, any coding er—
rors may have led to misclassification of these patients or gastric
cancer—directed treatments. We used ICD-O-3 codes (C16.0-C16.9)
to identify patients with gastric cancer including patients with GEJ
cancer. However, per ICD-O-3 recommendations, patients with
GEJ cancer may also be coded using ICD-0-3 code C16.0 (.e.,
cardia NOS). Consequently, for the 1,111 patients with a C16.0
diagnosis code, we were unable to distinguish how many specifi—
cally had GEJ cancer. Through the Medicare claims data, it was not
possible to determine which factors (e.g., disease severity, extent
of progression, response to first-line chemotherapy regimen, lack
of suitable second-line therapy, or cure) affect the decision to not
prescribe a second-line therapy. The lack of oral prescription drug
data (i.e., Medicare Part D data are available only for the period of
2007~2009) for the entire study period likely underestimates the use
of gastric cancer—related prescription medications. We applied sev—
eral inclusion and exclusion criteria and further limited the popula—
tion to patients with evidence of both Medicare and SEER-linked
data. Thus, the findings may not be generalizable to all Medicare
enrollees with gastric cancer. Finally, this study was descriptive in
nature, and statistical tests performed were not adjusted to account
for differences in selected covariates between the populations.
Despite the noted limitations, this publication serves as the first
documented comprehensive study describing real-world treatment
patterns, survival, and health care utilization and costs before and
after the completion of platinum— and/or fluoropyrimidine—based
first-line chemotherapy among Medicare—enrolled patients with
metastatic and/or unresectable gastric cancer. Our findings indicate
that this patient population exerts a substantial economic burden
on the Medicare system, with primary cost drivers being inpatient,
hospital outpatient, and physician office visits. Survival follow—
ing the completion of first-line chemotherapy remains poor in
this population; however, improved survival was observed among
patients receiving second—line treatment compared with patients
receiving supportive care only. In conclusion, newer treatment op—
tions that would help improve survival and lower the overall eco—

nomic burden are required.
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