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Abstract

Purpose: Estimates of cancer therapy effects can differ in clinical trials and clinical

practice, partly due to underrepresentation of certain patient subgroups in trials. We

utilize a hybrid approach, combining clinical trial and real-world data, to estimate the

comparative effectiveness of two adjuvant chemotherapy regimens for colon cancer.

Methods: We identified patients aged 66 and older enrolled in the Multicenter Interna-

tional Study of Oxaliplatin/5FU-LV in the Adjuvant Treatment of Colon Cancer. Similar

patients were identified in the Surveillance, Epidemiology, and End Results (SEER)-

Medicare database, initiating adjuvant chemotherapy with either 5-fluorouracil (5FU) alone

or in combination with oxaliplatin (FOLFOX). We used logistic regression to estimate the

likelihood of trial enrollment as a function of age, sex, and substage. Using inverse odds of

sampling weights (IOSW), we compared 5-year mortality in patients randomized to

FOLFOX vs 5FU using weighted Cox proportional hazards regression, the Nelson-Aalen

estimator for cumulative hazards, and bootstrapping for 95% confidence intervals (CIs).

Results: There were 690 trial participants and 3834 SEER-Medicare patients. The

SEER-Medicare population was older and had a higher proportion of stage IIIB and

IIIC patients than the trial. After controlling for differences between populations, the

IOSW 5-year HR was 1.21 (0.89, 1.65), slightly farther from the null than the trial

estimate (HR = 1.14, 95%CI: 0.87, 1.49).

Conclusions: This study supports mounting evidence of little to no incremental

reduction in 5-year mortality for FOLFOX vs 5FU in older adults with stage II-III

colon cancer, emphasizing the importance of combining clinical trial and real-world

data to support such conclusions.
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1 | INTRODUCTION

Randomized controlled trials (RCTs) are the gold standard for establishing

the efficacy of cancer therapies and are required for marketing approval.

However, RCT enrollment is a complex function of clinical and structural
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factors, a physician's views of a patient's fitness and eligibility, and a

patient's willingness to enroll and be randomized.1 As a result, less than

5% of patients participate in cancer clinical trials,2 and studies have shown

that specific groups of patients, including older adults aged 65 years and

older, are often underrepresented.2-12 This underrepresentation can be

problematic if treatment efficacy varies across patient subgroups (ie, there

is heterogeneity of treatment effects), leading to external validity bias13

where the treatment effect from an RCT differs from the treatment effect

observed in a different population (eg, patients treated following drug

approval in clinical practice). Given the increasing interest in the use of

real-world data to generate evidence supporting regulatory

submissions,14 new methodologic approaches are needed.

In 2004, the Multicenter International Study of Oxaliplatin/5FU-LV

in the Adjuvant Treatment of Colon Cancer (MOSAIC) demonstrated

superior efficacy of 6-months of adjuvant chemotherapy with oxaliplatin

(FOLFOX) vs 6-months of 5-fluorouracil (5FU) alone in reducing recur-

rence and all-cause mortality in stage III (but not stage II) colon can-

cer.15-17 However, long-term trial follow-up,18-20 pooled trial

analyses,21,22 and observational studies23,24 have yielded conflicting evi-

dence regarding the benefits of FOLFOX in older adults—a subgroup rep-

resenting nearly 50% of patients diagnosed with colon cancer annually.25

In particular, observational studies have been criticized because of their

potential for unmeasured confounding, where older adults initiating

FOLFOX may be more fit than those initiating 5FU alone in ways not cap-

tured in routinely collected data. This type of confounding can artificially

exaggerate the observed benefits of FOLFOX compared to 5FU.

In this study, we apply a novel hybrid approach to estimate the

effectiveness of FOLFOX vs 5FU on reducing all-cause mortality

among adults aged 66 to 75 years old diagnosed with stage II or III

colon cancer and treated in clinical practice. This hybrid study

approach draws upon data from the MOSAIC trial and real-world data

from cancer registries and Medicare enrollment and claims. Using

these sources, we reweight the MOSAIC trial data to reflect the char-

acteristics of the real-world Medicare population to answer the ques-

tion: “What would the results of the MOSAIC trial have been if the

trial population had a age, sex, and substage distributions similar to

Medicare beneficiaries aged 66-75 with stage II-III colon cancer initi-

ating adjuvant chemotherapy with FOLFOX or 5FU?”

2 | METHODS

2.1 | Data sources and study populations

For this study, we used information from the phase III MOSAIC trial

and the National Cancer Institute's Surveillance, Epidemiology, and

End Results program (SEER)-Medicare linked database.

2.1.1 | MOSAIC trial

We obtained access to the MOSAIC trial through ClinicalStudy

DataRequest.com, a consortium of clinical study data providers.26 These

data are stored and must be analyzed on a third party server maintained

by SAS, the Clinical Trial Data Transparency (CTDT) platform. Eligibility

criteria for the MOSAIC trial are described in detail elsewhere.16 Briefly,

patients were enrolled from 1998 to 2001 across 146 centers in

20 countries and randomized to receive 6 months of either FOLFOX or

5FU alone. Key eligibility criteria included age 18 to 75 years, resected

stage II (T3 or T4, N0, M0) or stage III (any T, N1 or N2, M0) colon carci-

noma, Karnofsky performance status (KPS) of ≥60, and adequate organ

function.

For all analyses, we restricted the MOSAIC population to adults

aged 66 to 75 years to match the real-world population of patients

observed in the SEER-Medicare database (detailed below). In sub-ana-

lyses, the trial data were restricted to stage III patients.

2.1.2 | Surveillance, epidemiology, and end results
(SEER)-Medicare linked database

We accessed data from the National Cancer Institute's SEER program

linked with Medicare enrollment and claims data.27 The SEER data

include demographic information, clinical and tumor characteristics,

vital status, and cause of death for all individuals diagnosed with can-

cer residing within one of the SEER regions, covering approximately

35% of the US population. Medicare claims data provide information

on specific service dates, diagnoses, procedures, and specific treat-

ments delivered during medical encounters.

To identify a clinically relevant population in SEER-Medicare,

using inclusion and exclusion criteria similar to those applied in the

MOSAIC trial, we identified individuals who were diagnosed with a

first primary cancer of the colon histologically confirmed as AJCC

stage II or III at age 66 to 75 years from 2004 to 2011. All individuals

had to undergo surgical resection within 90 days of diagnosis (set as

KEY POINTS

• In this study, MOSAIC trial participants were younger

and had lower stage disease (ie, less aggressive) than

patients treated in clinical practice settings.

• Using a hybrid approach incorporating clinical trial and

observational data, we found that adjuvant FOLFOX did

not incrementally reduce mortality compared with 5FU

alone in adults with stage II and III colon cancer aged 66

to 75 years old.

• Results were similar when the analysis was restricted to

patients with stage III disease only.

• With the emerging focus of using real-world data for gen-

erating real-world evidence, hybrid study approaches

may be used as a potential bridge to understanding dif-

ferences between treatment effects observed in trial and

clinical practice settings.
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the first day of the diagnosis month), identified using International

Classification of Diseases, 9th Edition, Clinical Modification (ICD-9)

procedure codes and Healthcare Common Procedural Coding System

(HCPCS) codes. In addition, all individuals were required to have at

least 12 months of continuous Medicare Parts A and B enrollment

prior to the date of diagnosis (set to the first of the month) to assess

Medicare claims based indicators of disability status28 as a proxy for

the Karnofsky performance status exclusion criteria. Those with a

claims based predicted probability of disability of >11.5% (proxy for

ECOG >2) were excluded. Finally, all individuals had to survive and

have at least one claim for oxaliplatin or 5-FU within 120 days from

surgical resection, identified using HCPCS codes. These patients were

then classified as having initiated FOLFOX or 5-FU alone based on

their first cycle of therapy. FOLFOX and 5FU were the only approved

therapies for the treatment of stage II-III colon cancer during the

study period. The time windows used to define treatments were

based on clinical guidelines15 and our prior work.23,24,29-32

2.2 | Study design

We implemented a hybrid approach, which is detailed in Figure 1.

This approach, developed by Cole and Stuart33 with recent

extensions,34-36 has been applied to generalize or transport treatment

effects observed in RCTs to various target populations of interest,

particularly in the setting of HIV37-41 and cardiovascular dis-

eases.35,42,43 In this design, the RCT treatment and outcome data

serve as the foundation for analysis. However, the RCT data are

reweighted or standardized to reflect the distribution of patient char-

acteristics (ie, effect measure modifiers) in the real-world population

that potentially modify the effect of treatment. These reweighted

RCT data are then reanalyzed to estimate treatment effectiveness rel-

evant to the real-world population setting.

2.3 | Statistical analysis

We first summarized the trial and real-world populations' patient charac-

teristics using descriptive statistics and quantified differences between

the two groups using standardized mean differences. Based on the long-

term follow-up subgroup analyses reported from the MOSAIC trial19 and

clinical input, we then identified the following patient-level factors cap-

tured in both data sources that could potentially modify treatment

effects: age measured at MOSAIC randomization or SEER-Medicare

treatment initiation (<70 vs 70+ years), sex (male vs female), and substage

of disease measured at surgical resection (IIA, IIB, IIIA, IIIB, IIIC).

To transport the MOSAIC treatment effect to the SEER-Medicare

target populations, inverse odds of sampling weights (IOSWs)34 were

estimated. IOSWs are typically estimated by first stacking the two

study populations (trial and real-world data) and running a logistic

regression model to predict the probability of trial enrollment as a

function of patient characteristics, z = z1, …, zk, that are potential

effect measure modifiers [Equation (1)]. This weighting approach is

similar to the propensity score, but instead of predicting the probabil-

ity of treatment, this model predicts the probability of trial enrollment.

ln
Pr triali =1 j zð Þ
Pr triali =0 j zð Þ

� �
= β0 + β1z1 +…+ βkzk: ð1Þ

Each individual is then assigned a weight, wi, based on their

predicted probability of trial enrollment [Equation (2)]. Notably, all

individuals in the real-world data are assigned a weight of 0 as they

are not used in subsequent analysis.

Wi =
Pr triali =0ð jZiÞ
Pr triali =1ð jZiÞ

0,

8>>>><
>>>>:

×
p triali =1ð Þ
p triali =0ð Þ ,

triali =1

triali =0

: ð2Þ

F IGURE 1 Hybrid study approach to estimating treatment effectiveness in routine care settings. this schematic shows the inputs for the
hybrid study approach. In a traditional phase III trial, treatment efficacy is estimated in the trial population (solid line). In the hybrid study design
applied in this study (dashed lines), we used treatment, covariate, and outcome data from the MOSAIC trial and treatment and covariate data
from the SEER-Medicare data to estimate treatment effectiveness in the three different real-world populations of interest



Because neither the individual-level MOSAIC trial data on the

Clinical Trial Data Transparency (CTDT) platform nor the individual-

level SEER-Medicare data on the UNC secure server could be moved,

we had to take a slightly different approach to modeling, similar to

that used by Cole and Stuart33 First, we created a SEER-Medicare tar-

get population data table that was jointly stratified by age (66-70 vs

71-75), sex, and substage (all cell sizes >11). These joint distributions

were then used to reconstruct a synthetic SEER-Medicare population

on the CTDT platform. At that point, the MOSAIC trial and SEER-

Medicare synthetic data were concatenated (or stacked on top of

each other) to create one combined dataset with one record per

MOSAIC participant and one record per SEER-Medicare patient. This

dataset contained a flag for whether the individual was in the

MOSAIC or SEER-Medicare population, as well as information on age,

sex, and substage. An indicator for vital status at 5 years (and days

from randomization to death) was included for the MOSAIC trial

patients only. A multivariable logistic regression model was then run

to estimate IOSW as described above.

We then ran Cox proportional hazards models using the

unweighted and IOSW MOSAIC data to estimate hazard ratios (HRs),

estimating the effectiveness of FOLFOX vs 5FU alone on 5-year all-

cause mortality. In addition, we used the Nelson-Aalen estimator for

cumulative hazards, a Kaplan-Meier analogue that uses weighted

observations, to estimate unweighted and weighted 5-year risk differ-

ences (RD) for all-cause mortality comparing patients randomized to

FOLFOX vs 5FU. For both models, 95% confidence intervals (CIs)

were estimated by calculating the SD of 1000 bootstrap replicates of

both the SEER-Medicare and MOSAIC trial populations. Analyses

were run within subgroups of the SEER-Medicare population where

greater benefits of FOLFOX vs 5FU were expected: (a) stage III

patients only (the Food and Drug Administration approved indica-

tion)44 and (b) all patients initiating FOLFOX (a population identified

by oncologists as candidates for more aggressive therapy).

Finally, as the MOSAIC trial did not use block randomization, we

observed chance imbalances in the age, sex, and substage distribu-

tions between the FOLFOX and 5FU arms in MOSAIC participants

aged 66 to 75 years. To mitigate the potential confounding effects of

these baseline imbalances, we used propensity scores, including these

characteristics, to predict randomization to the FOLFOX arm vs 5FU

arm and then estimated inverse probability of treatment weights

(IPTW).45 We then estimated the effect of FOLFOX vs 5FU on all-

cause mortality in the unweighted and IPTW MOSAIC populations. All

statistical analyses were performed using SAS version 9.4 (SAS Insti-

tute, Cary, NC). This study was approved by the Institutional Review

Board at the University of North Carolina at Chapel Hill.

3 | RESULTS

3.1 | Study populations

After applying all study inclusion and exclusion criteria, there were

690 MOSAIC participants aged 66 or older, of whom 411 had stage III

disease, and 3834 SEER-Medicare patients, of whom 2859 had stage

III disease and 2560 initiated FOLFOX (Figure 2). Differences

between the overall trial and target populations for the potential

effect measure modifiers are shown in Table 1; similar descriptions for

the stage III populations are provided in Table S1. Overall, the SEER-

Medicare target population was older than the MOSAIC population,

with 61% of patients aged 70 to 75 vs only 46% in MOSAIC. Notably,

the MOSAIC trial enrolled a higher proportion of stage II patients at

40% compared with the overall SEER-Medicare population at 25%.

3.2 | Five-year events, risk of mortality, and risk
differences

Table 2 summarizes the 5-year mortality and risk differences, compar-

ing FOLFOX to 5FU across various target populations. In the MOSAIC

population, aged 66 and older, there were 74 deaths in the 5FU arm

and 82 deaths in the FOLFOX arm, translating to a 5-year mortality

risk of 22.2% and 24.2%, respectively (crude 5-year RD = 2.0%, 95%

CI: −4.4%, 6.1%). After controlling for baseline differences between

the trial and the real-world population of patients initiating FOLFOX

or 5FU in SEER-Medicare, the IOSW 5-year RD was 2.9% (−4.6%,

10.6%). Like the overall estimate, the 5-year RD was similar when the

trial and the target populations were restricted to stage III patients

only (IOSW RD = 2.8%, 95% CI: −6.3%, 12.4%) and when the target

was restricted to patients initiating FOLFOX only (IOSW RD = 2.7%,

95% CI: −6.0%, 11.3%).

3.3 | Five-year mortality hazard ratios

Figure 3 reports the HR estimates and 95% CIs for 5-year mortality,

comparing the effectiveness of FOLFOX vs 5FU. In the crude

MOSAIC population, the hazard ratio (HR) for 5-year mortality, com-

paring patients aged 66 and older randomized to FOLFOX vs 5FU,

was 1.14 (95% CI: 0.87, 1.49). After IPTW, to account for baseline

imbalances, the estimate was largely unchanged (HR: 1.17 [95% CI:

0.89, 1.52]). When we applied the IOSW to account for observed dif-

ferences between the MOSAIC trial and SEER-Medicare target popu-

lation with respect to age, sex, and substage, we found the overall HR

estimate for 5-year mortality moved slightly farther away from the

null value (HR = 1.21 [95% CI: 0.89, 1.65]). HR estimates were similar

when we restricted the target population and trial to stage III patients

(HR: 1.21 [95% CI: 0.85, 1.71]) and when the target population

included those initiating FOLFOX only (HR: 1.19 [95% CI: 0.86, 1.59]).

4 | DISCUSSION

In this study, we demonstrate the application of a hybrid study

approach to evaluate the comparative effectiveness of two adjuvant

chemotherapy regimens for stage II-III colon cancer. Drawing upon

both the phase III MOSAIC trial and SEER-Medicare data, we found



that adjuvant FOLFOX does not incrementally reduce mortality com-

pared with 5FU alone in adults with stage II and III colon cancer, aged

66 to 75 years old. We found similar results when restricting investi-

gation to stage III patients only. This analysis adds to the current liter-

ature on the effectiveness of FOLFOX vs 5FU in older adult

populations by utilizing an approach that leverages the internal valid-

ity achieved from randomization in the MOSAIC trial and the external

validity generated from reweighting the trial to reflect the characteris-

tics of patients treated in clinical practice.

Following the 2004 Food and Drug Administration approval of

FOLFOX for the adjuvant treatment of stage III colon cancer, several

trial subgroup analyses compared the efficacy of FOLFOX and 5FU in

older adult populations. Analyses based on the MOSAIC trial17,19 and

a pooled analyses of adjuvant chemotherapy trials from the ACCENT

database22 suggested little to no incremental benefit of FOLFOX in

older adults—defined as either 65+ years or 70+ years. On the other

hand, a more recent pooled analysis21 of phase III trials comparing

5FU or capecitabine with or without oxaliplatin suggested that

FOLFOX/XELOX efficacy in adults ≥70 years was similar, but slightly

attenuated when compared with younger adults.

Concurrently, observational studies aimed to evaluate the com-

parative effectiveness of FOLFOX vs 5FU in older adults treated in

clinical practice settings. While these studies are incredibly important

for generating evidence of the uses, benefits, and harms of cancer

F IGURE 2 Study Inclusion and Exclusion Cascade for the MOSAIC trial and SEER-Medicare Target Populations

TABLE 1 Characteristics of the MOSAIC and SEER-Medicare study populations

MOSAIC trial population SEER-Medicare population

FOLFOX 5FU Total FOLFOX 5FU Total

n = 342 % n = 348 % n = 690 % n = 2560 % n = 1272 % n = 3832 %

Age group

66-69 182 53 193 55 375 54 1088 43 453 36 1541 40

70-75 160 47 155 45 315 46 1472 58 819 64 2291 60

Sex

Male 169 49 204 59 373 54 1297 51 659 52 1956 51

Female 173 51 144 41 317 46 1261 49 613 48 1874 49

AJCC Substage

IIA 113 33 119 34 232 34 329 13 439 35 768 20

IIB 24 7 23 7 47 7 114 4 90 7 204 5

IIIA 9 3 13 4 22 3 236 9 103 8 339 9

IIIB 132 39 127 36 259 38 1156 45 455 36 1611 42

IIIC 64 19 66 19 130 19 723 28 185 15 908 24

Abbreviations: AJCC, American Joint Commission on Cancer; FOLFOX, oxaliplatin +5FU; MOSAIC, Multicenter International Study of Oxaliplatin/5FU-LV

in the Adjuvant Treatment of Colon Cancer; SEER, Surveillance, Epidemiology, and End Results program; 5FU, 5-fluorouracil.



therapies in real-world settings, they face several challenges to their

validity. First and foremost, unmeasured confounding is a major con-

cern, given that most of these analyses were conducted within admin-

istrative claims datasets, which lack detailed clinical information. In

this specific setting, claims data do not directly capture measures of

poor underlying health status, which may strongly channel patients

away from FOLFOX, a toxic treatment with more side effects. In fact,

a recent study46 showed that several claims based measures of poor

TABLE 2 Five-year mortality risks and risk differences comparing FOLFOX versus 5FU weighted to specific target populationsa

Source data MOSAIC study population Target population

MOSAIC

person-years

MOSAIC

deaths

Five-year

mortality

Five-year risk

difference(95% CI)

RCT only Crude Overall MOSAIC

5FU Arm All MOSAIC participants aged

66–75
1465 74 22.2% Ref.

FOLFOX Arm 1478 82 24.2% 2.0% (−4.4%, 6.1%)

RCT only Crude Stage III MOSAIC

5FU Arm All MOSAIC participants aged 66-75

with stage III cancer

836 58 29.1% Ref.

FOLFOX Arm 848 60 29.8% 0.7% (−8.2%, 8.5%)

RCT only IPTW Overall MOSAIC

5FU Arm All MOSAIC participants aged 66-75 1470 72.7 21.8% Ref.

FOLFOX Arm 1477 82.8 24.4% 2.6% (−3.7%, 8.6%)

RCT only IPTW Stage III MOSAIC

5FU Arm All MOSAIC participants aged 66-75

with stage III cancer

840 57.0 28.6% Ref.

FOLFOX Arm 844 61.2 30.3% 1.7% (−7.1%, 10.1%)

RCT + Obs IOSW Overall MOSAIC

5FU Arm Target population #1: All patients

initiating FOLFOX or 5FU in

SEER-Medicare

1450 81.4 24.2% Ref.

FOLFOX Arm 1433 92.3 27.2% 2.9% (−4.6%, 10.6%)

RCT + Obs IOSW Stage III MOSAIC

5FU Arm Target population #2: All patients

initiating FOLFOX or 5FU with

stage III cancer in SEER-Medicare

838 55.3 27.9% Ref.

FOLFOX Arm 831 62.0 30.7% 2.8% (−6.3%, 12.4%)

RCT + Obs IOSW Overall MOSAIC

5FU Arm Target population #3: All patients

initiating FOLFOX in SEER-

Medicare

1437 88.4 26.2% Ref.

FOLFOX Arm 1416 98.4 28.9% 2.7% (−6.0%, 11.3%)

Abbreviations: CI, confidence interval; FOLFOX, oxaliplatin+5-fluorouracil; IOSW, inverse odds of sampling weighting; IPTW, inverse probability of treat-

ment weighting; MOSAIC, Multileft International Study of Oxaliplatin/5FU-LV in the Adjuvant Treatment of Colon Cancer; Obs, Observational data; RCT,

randomized clinical trial; 5FU, 5-fluorouracil.
aFor relevant results, person-years, deaths, mortality risks, and risk differences are weighted using either IPTW or IOSW.

F IGURE 3 Comparison of 5-year
mortality hazard ratio estimates
comparing FOLFOX vs 5FU weighted
to SEER-Medicare target populations



function are associated with both adjuvant chemotherapy choice

(5FU vs FOLFOX) and mortality. As a result of this potential for

channeling, previous observational studies based on claims data all

reported an incremental benefit of FOLFOX compared with 5FU on

mortality reduction,23,24,47,48 although benefits were attenuated

among those aged 75+ years.24

Substantial variation in the use of FOLFOX exists in clinical prac-

tice. Yet overall, our work31 using the Surveillance, Epidemiology, and

End Results (SEER)-Medicare data shows that among older adults

(aged 66+ years) with stage II and III colon cancer initiating adjuvant

chemotherapy, the proportion initiating adjuvant FOLFOX (vs 5FU

alone) increased dramatically from 2004 to 2007, from 15% to 60% in

stage II patients and 33% to 73% in stage III patients. Because

FOLFOX increases the risk of several adverse events,16 its continued

use among patients with little to no expected benefit could potentially

lead to net-harm. As such, the current National Comprehensive Can-

cer Network colon cancer treatment guidelines caution that “a benefit

for the addition of oxaliplatin to 5-FU/LV in patients aged 70 years

and older has not been proven in stage II or III colon cancer.”15

Limitations of the study should be noted. First, our analyses were

restricted to patients aged 66 to 75 years to ensure that patients in

the SEER-Medicare data could be exchangeable with the MOSAIC

trial participants. Thus, our findings do not directly translate to those

aged >75 treated in clinical practice; however, it is unlikely that any

further benefit of FOLFOX would accrue to this population. Second,

our analytic approach only accounts for differences in the distribu-

tions of age, sex, and substage between the MOSAIC trial and SEER-

Medicare populations. It does not account for other potential effect

measure modifiers (eg, body mass index) that were not measured in

both the MOSAIC trial and SEER-Medicare populations, and have

relations above and beyond those that exist through age, sex, and

substage. In addition, treatment effect estimates from this analysis do

not consider differences in the delivery of and adherence to adjuvant

therapy, again beyond the extent to which they are correlated with

age, sex, and substage; such differences could impact treatment effec-

tiveness. The MOSAIC trial reported that over 75% of patients ran-

domized to FOLFOX and 87% of those randomized to 5FU completed

all 12 cycles of therapy,16 whereas this percentage is likely to be

lower in clinical practice settings and may also influence both treat-

ment effectiveness and safety. Finally, our transport estimates do not

account for higher-level potential differences in patient characteristics

in SEER vs non-SEER populations49,50 or in the Medicare fee-for-

service vs Medicare Advantage populations.51 This may limit their

overall generalizability to the broader population of older adults.

This study, utilizing a novel hybrid approach drawing on phase III trial

and real-world data, contributes to the weight of evidence indicating no

incremental benefit of FOLFOX vs 5FU on reducing 5-year mortality

among older adults aged 66 to 75 years with stage II or III colon cancer. In

contrast to studies relying solely on observational data, this approach

leverages trial randomization to minimize concerns of internal validity

related to confounding by underlying health status that can bias observed

treatment effects. In the current regulatory climate focused on the use of

real-world data for generating real-world evidence, hybrid study

approaches may be used as a potential bridge to understanding differences

between treatment effects observed in trial and clinical practice settings.
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