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abstract

PURPOSE Larotrectinib, a highly specific tropomyosin receptor kinase (TRK) inhibitor, previously demonstrated
high response rates in single-arm trials of patients with TRK fusion-positive cancer, but there are limited data on
comparative effectiveness against standard-of-care (SoC) regimens used in routine health care practice, before
widespread adoption of TRK inhibitors as SoC for TRK fusion-positive cancers. Matching-adjusted indirect
comparison, a validated methodology that balances population characteristics to facilitate cross-trial com-
parisons, was used to compare the overall survival (OS) of larotrectinib versus non–TRK-inhibitor SoC.

MATERIALS AND METHODS Individual patient data from three larotrectinib trials (ClinicalTrials.gov identifiers:
NCT02122913, NCT02637687, and NCT02576431) were compared with published aggregate real-world data
from patients with locally advanced/metastatic TRK fusion-positive cancer identified in the Flatiron Health/
Foundation Medicine database. OS was defined as the time from advanced/metastatic disease diagnosis to
death. After matching population characteristics, the analyses included (1) a log-rank test of equality to test
whether the two groups were similar before larotrectinib initiation; and (2) estimation of treatment effect of
larotrectinib versus non–TRK-inhibitor SoC. These analyses are limited to prognostic variables available in real-
world data.

RESULTS Eighty-five larotrectinib patients and 28 non-TRK-inhibitor SoC patients were included in the analyses.
After matching, log-rank testing showed no difference in baseline characteristics between the two groups (P = .31).
After matching, larotrectinib was associated with a 78% lower risk of death, compared with non–TRK-inhibitor SoC
(adjusted hazard ratio, 0.22 [95%CI, 0.09 to 0.52];P= .001);medianOSwas 39.7months (95%CI: 16.4, NE [not
estimable]) for larotrectinib and 10.2 months (95% CI: 7.2, 14.1) for SoC.

CONCLUSION Matching-adjusted indirect comparison analyses suggest longer OS with larotrectinib, compared
with non–TRK-inhibitor SoC, in adult patients with TRK fusion-positive cancer.
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INTRODUCTION

Neurotrophic receptor tyrosine kinase genes (NTRK1,2,3)
encode tropomyosin receptor kinases (TRK) that regulate
development of neuronal function. Chromosomal rear-
rangements can result in somatic NTRK gene fusions
whose encoded TRK fusion proteins are constitutively
active/overexpressed and drive oncogenesis.1 Such
fusions occur at low frequency in pediatric and adult
cancers of the lung, breast, and GI, and in melanomas
and sarcomas, and are enriched in infantile fibrosar-
coma, secretory carcinoma of the salivary gland, se-
cretory breast carcinoma, and cellular congenital
mesoblastic nephroma.2-8

Larotrectinib is a highly selective, potent, CNS-active,
orally administered, small-molecule, TRK inhibitor,
approved in the United States (2018) and European
Union (2019), on the basis of the findings from three
multicenter, single-arm, clinical trials of patients with
locally advanced or metastatic TRK fusion-positive
cancer.9,10 Pooled data from those studies (data cut-
off: July 2020) showed an investigator-assessed ob-
jective response rate of 79%, median duration of
response of 35.2 months, median progression-free
survival (PFS) of 28.3 months, and median overall
survival (OS) of 44.4 months.11 In an expanded analysis
of additional patients with longer follow-up (data cutoff:
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July 2021), independent review committee–assessed ob-
jective response rate was 69%, median duration of response
was 32.9 months, median PFS was 29.4 months, and
median OS was not reached.12 These findings have been
practice-changing, exemplified by the development of in-
ternational consensus guidelines that promote diagnostic
approaches and patient selection criteria to identify those
expected to benefit most from TRK inhibition.13

Cancers with rare oncogenic drivers often preclude the
conduct of randomized, controlled trials (RCTs) because of
the small population of patients available for recruitment.
Consequently, designing and executing RCTs are chal-
lenging, particularly for tumor-agnostic therapies which
target a molecular or genomic signature spanning multiple
cancer types. In those cases, comparative evidencemay be
generated using population-adjusted methods, such as
matching-adjusted indirect comparison (MAIC).

Several examples are available of unanchored MAIC for
comparing outcomes of interventions in trials with no active
comparator arm.14-18MAIC accounts for differences in baseline
characteristics between single-arm studies when common
comparators are absent, ensuring that comparisons are made
within a balanced patient population. By using individual
patient data from one interventional trial to match baseline
summary statistics from a comparator, MAIC balances the
heterogenity in baseline characteristics between populations,
thus largely eliminating confounding factors caused by di-
vergent population characteristics.14,19 MAIC is accepted a
valid methodology for cross-trial comparisons by England’s
National Institute for Health and Care Excellence and the
European Medicines Agency Committee for OrphanMedicinal
Products,20 as well as across many health technology as-
sessment bodies.21,22

Prior to the approval andwidespread adoption of TRK inhibitors
for treatment of TRK fusion-positive cancers, guidelines-

recommended standard of care (SoC) for advanced/
metastatic solid tumors varied on the basis of tumor
type, consisting of chemotherapy, radiotherapy, surgery,
targeted therapies, and/or immuno-oncology agents. We
report a MAIC analysis, comparing OS from patients treated
with larotrectinib versus patients receiving SoC regimens
used in routine health care practice, before widespread
acceptance of TRK inhibitors, on the basis of real-world
data collected from the Flatiron Health/Foundation Medi-
cine Inc (FMI) clinicogenomic database.

MATERIALS AND METHODS

Selection of SoC Comparator Study

We selected the following published sources for compar-
ative effectiveness studies: Voyager 1/Bazhenova et al,23

Voyager 2/Bridgewater et al,24 Santi et al,25 Zhu et al,26 and
Hibar et al27 (previously presented by Demetri et al28).
Studies that did not provide sufficient patient data were
omitted, and the study by Hibar et al/Demetri et al was
selected as the non–TRK-inhibitor SoC comparator.

Data Sources

Patient-level data were collected from an integrated patient
population harboring TRK fusion-positive tumors across
three clinical trials: a phase I larotrectinib trial (20288/LOXO-
TRK-1400), SCOUT, and NAVIGATE. The phase I trial was a
dose-escalation, safety and pharmacokinetics study of lar-
otrectinib (50 mg once daily to 200 mg twice daily) in adult
patients with advanced solid tumors (including both TRK
fusion-positive and fusion-negative). SCOUT is a phase I/II
study of larotrectinib (9.6-100mg/m2 twice a day [maximum
of 100 mg]) in pediatric patients with advanced solid or
primary CNS tumors. NAVIGATE is a phase II pediatric and
adult basket study of larotrectinib (100 mg twice a day),
investigating its efficacy in patients with advanced solid

CONTEXT
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Larotrectinib is approved for treatment of adult and pediatric patients with tropomyosin receptor kinase (TRK) fusion-positive

cancers, on the basis of durable antitumor activity and favorable safety in three single-arm trials. The rarity of TRK fusions is
prohibitively too small to conduct head-to-head trials, therefore introducing challenges for decision makers tasked with
selecting best available treatments for patients.
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Matching-adjusted indirect comparison was used to match population characteristics from patients with advanced/metastatic

TRK fusion-positive cancer from three larotrectinib trials to aggregate data from patients in the Flatiron Health/Foundation
Medicine database who received standard of care. After matching, no difference was seen in baseline characteristics
(P = .31 by log-rank test). Larotrectinib was associated with a 78% lower risk of death and longer median overall survival
than standard of care (39.7 v 10.2 months, respectively).
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tumors harboring a fusion of NTRK1-3. Eligibility criteria for
each trial were as previously reported.29,30

For the non–TRK-inhibitor SoC comparator, Hibar
et al/Demetri et al used the Flatiron/FMI database to identify
NTRK fusion-positive patients who did not receive TRK
inhibitors.27,28 Briefly, adult patients were selected using
deidentified demographic and clinical data who had ≥ 1
test by next-generation sequencing on tumor tissue
and ≥ 1 NTRK fusion-positive test result (defined by pres-
ence of a fusion or rearrangement involvingNTRK1,NTRK2,
or NTRK3, with predicted known or likely functional status;
fusion cells were excluded if they had nonprotein coding
gene partners or intragenic fusions), locally advanced or
metastatic diagnosis between January 2011 and December
2019, no prior treatment with a TRK inhibitor, no visit gap
of . 90 days after diagnosis, and no prior unlabeled study
drug as part of a clinical trial. This cohort of patients is
defined as SoC for this comparison.

Sample Selection

To increase population overlap between the two pop-
ulations before matching on the selected baseline char-
acteristics, the following inclusion criteria were applied
(Table 1).

• July 2020 data cutoff for the integrated patient
population

• Known dates of initial metastatic diagnosis
• Age ≥ 18 years
• TRK inhibitor-naive
• Prior lines of systemic therapies ≤ 4

Ethics

Larotrectinib studies were conducted according to ethics
principles of the Declaration of Helsinki, good clinical
practice, and all applicable country and local regulations.
Study protocols were approved by institutional review board
or ethics committee of each participating site. For the SoC
arm, patients were not directly enrolled; deidentified patient
data were collected from the Flatiron/FMI database.

Statistical Methods

MAIC methodology was used to compare larotrectinib
versus non–TRK-inhibitor SoC.21,22 Individual patient data
from the larotrectinib trials were matched to the average

baseline characteristics from Hibar et al/Demetri et al
(Table 2).27,28 Baseline characteristics selected were based
on data availability. Hazard ratio (HR) from Cox model was
used to compare the two groups.

For SoC patients with missing data in the number of lines
of therapy since diagnosis (17.9%) and Eastern Cooper-
ative Oncology Group performance status (ECOG PS;
42.9%),27,28 variables were imputed such that patients with
missing values were assumed to be in the more severe
categories (ie, ≥ 3 lines of therapy; ECOG PS 2-4). These
assumptions were made to estimate a conservative HR,
which were subsequently tested in a sensitivity analysis that
used less conservative assumptions.

Two analyses were conducted after matching. The first was
conducted to validate the performance of matching, that is,
if matching were performed adequately, then the two
groups will be similar in the pretreatment survival period,
defined as the time from locally advanced/metastatic dis-
ease diagnosis (index date) to larotrectinib initiation (Fig 1).
The second was to estimate the treatment effect of laro-
trectinib versus SoC on OS (defined as the time from index
date to death).

Statistical analyses were conducted in Stata 15, and sta-
tistical significance was set a priori at P , .05.

RESULTS

Selection of Comparator Study

We identified five studies that enrolled TRK fusion-positive
cancer patients who received non–TRK-inhibitor SoC
regimens: Voyager 1/Bazhenova et al,23 Voyager 2/
Bridgewater et al,24 Santi et al,25 Zhu et al,26 and Hibar et al/
Demetri et al.27,28 Because of limitations of statistical
methods used, it was important that the studies identified
report Kaplan-Meier (KM) estimates of OS and compre-
hensive baseline characteristics. Three studies were
omitted for further analysis because of the following limi-
tations: Voyager 1/Bazhenova et al23 was missing data on
ECOG PS, CNS metastasis, and line of therapy, and had
differences/misalignment in index date. Voyager 2/
Bridgewater et al24 only reported baseline characteristics
for the full cohort, and not for the matched cohort used in
the analysis. Santi et al25 lacked sufficient baseline char-
acteristics, and the index date definition could not be
aligned with that of larotrectinib. Zhu et al26 did not include
OS analysis. The Hibar et al/Demetri et al study provided
sufficient data both on baseline characteristics and index
date that aligned with the larotrectinib studies, and was
selected for further analysis.27,28

Patient Characteristics

A total of 192 patients from the larotrectinib trials were
assessed for inclusion in theMAIC. After applying the sample
selection criteria (Table 1), 160 patients had complete in-
formation on date of initial metastatic diagnosis: 94 were
adult patients, 93 were TRK inhibitor-naive, and 85 had ≤ 4

TABLE 1. Application of Eligibility Criteria From Hibar et al/Demetri
et al to Individual Patient Data From the Larotrectinib Studies27,28

Inclusion Criteria No.

July 2020 data cutoff for the integrated patient population 192

Date of initial metastatic diagnosis 160

Adult patients 94

TRK inhibitor-naive 93

Prior lines of systemic therapies ≤ 4 85

Abbreviation: TRK, tropomyosin receptor kinase.
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prior lines of systemic therapy. The 85 patients who met all
criteria were included in the larotrectinib population. Median
time fromNTRK testing to larotrectinib initiationwas 85 days.

Hibar et al/Demetri et al reported baseline characteristics
for 28 patients with TRK fusion-positive tumors.27,28

Baseline characteristics before and after matching in
the primary analysis are summarized in Table 2. The weight
distribution can be found in Appendix Figure A1 (online only).

Before matching, baseline characteristics were similar in
number of lines of prior therapy 0-2 (71.4% v 77.7%) and
stage 0-II disease at diagnosis (17.9% v 20.0%), but
differed in proportion of patients with NTRKI fusions
(82.0% v 42.4%), age≥ 65 years (39.3% v 29.4%), ECOG
PS of 0-1 (50.0% v 87.1%), and brain metastases (17.9%
v 9.4%; Table 2). Categorization by tumor type showed
more patients in Flatiron/FMI had breast cancer (4.0% v
1.2%) or non–small-cell lung cancer (NSCLC; 18.0% v

TABLE 2. Baseline Characteristics Before and After Matching of Larotrectinib Efficacy Population and Hibar et al/Demetri et al/Flatiron/FMI Database27,28

Characteristic (%)
Flatiron/FMI,

As Reported (N = 28)
Larotrectinib,

Before Matching (N = 85)
Flatiron/FMI,

Adjusted (N = 28)
Larotrectinib,

After Matching (N = 85a)

NTRK1 82.0 42.4 82.0 82.0

Age ≥ 65 years 39.3 29.4 39.3 39.3

No history of smoking 57.1 NA 57.1 NM

ECOG PS

0-1 50.0 87.1 50.0 50.0

2-4 7.1 12.9 50.0b 50.0

Unknown 42.9 — — —

Tumor types

Uterine 4.0 NA 4.0 —

Biliary 4.0 NA 4.0 —

Stomach 4.0 NA 4.0 —

Endometrial 4.0 NA 4.0 —

CUP 4.0 1.2 4.0 4.0

Breast 4.0 1.2 4.0 4.0

Salivary gland 7.0 21.2 7.0 7.0

NSCLC 18.0 12.9 18.0 18.0

Soft tissue sarcoma 21.0 22.4 21.0 21.0

Colorectal 32.0 5.9 32.0 32.0

Practice type

Academic 14.3 NA 14.3 NM

Community 85.7 NA 85.7 NM

No. of lines of therapy since diagnosis

0-2 71.4 77.7 71.4 71.4

≥ 3 10.7 22.4 28.6b 28.6

Unknown 17.9 — — —

Stage at initial diagnosis

0-II 17.9 20.0 17.9 17.9

III-IV 64.3 61.2 64.3 64.3

Unknown 17.9 — 17.9 —

Brain metastases

Yes 17.9 9.4 17.9 17.9

No or unknown 82.1 90.6 82.1 82.1

Abbreviations:—, not explicitly matched; CUP, carcinoma of unknown primary; ECOG PS, Eastern Cooperative Oncology Group performance status; FMI,
Foundation Medicine Inc; NA, not available; NM, not matched; NSCLC, non–small-cell lung cancer.

aEffective sample size = 13.14.
bImputed missing value.
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12.9%), and fewer patients had salivary gland tumors
(7.0% v 21.2%) or soft tissue sarcoma (21.0% v
22.4%).27,28

For the analysis, matching of patient characteristics was
conducted to simulate a scenario where there are no dif-
ferences between the Flatiron/FMI cohort and patients
receiving larotrectinib. To accommodate the two un-
matched cohorts, matching was performed on the following
variables: NTRK1, age, ECOG PS, prior lines of systemic
therapy, disease stage, brain metastases, and tumor type
(uterine, biliary, stomach, endometrial, cancer of unknown
primary, breast, salivary gland, NSCLC, soft tissue sarcoma,
and colorectal; Table 2). To accommodate the difference in
TRK inhibitor use between cohorts (ie, SoC excluding TRK
inhibitors in Flatiron/FMI v larotrectinib studies), the effect
of larotrectinib was nullified by readjusting the survival time
such that it would reflect the time period between the index
date and the date of larotrectinib initiation. Using a log-rank
test to validate the performance of matching this pre-
treatment survival suggested no difference between the two
groups (P = .31). The associated KM plot can be found in
Appendix Figure A2 (online only). Median pretreatment
survival was 10.2 months in the Flatiron/FMI cohort, and
8 months for larotrectinib.

Overall Survival

HRs with corresponding 95% CIs were used to assess OS
between larotrectinib and non–TRK-inhibitor SoC before
and after matching (Table 3). The median OS for TRK
fusion-positive patients in the Flatiron/FMI database was
10.2 months (95% CI, 7.2 to 14.1).27,28 Before matching,
the median OS for larotrectinib was not reached31; after
matching, OS was 39.7 months (95% CI, 16.4 to not esti-
mable [NE]). Larotrectinib was associated with a 78% lower
risk of death (HR, 0.22; 95% CI, 0.09 to 0.52; P = .001),
which corresponds to a 29.5-month median survival ad-
vantage, compared with non–TRK-inhibitor SoC (Table 3;
Fig 2). In the afterweighting KM plot (Fig 2), the dip in
larotrectinib survival at 16 months is explained by a single
patient whose severe disease profile (≥ 3 lines of prior

therapy, stage 3/4 disease, ECOG PS 2/4, and comorbid
lung cancer with CNS metastasis) resulted in a higher
assigned weight, thus amplifying the death event at 16
months.

Sensitivity Analysis 1: Use of Alternative Variables

for Matching

In MAIC, excess matching of variables can reduce the
effective sample size (ESS), which can increase uncertainty
in the outcome of interest. To test the robustness of the
results, the first sensitivity analysis accounted for excessive
matching of variables. To address the potential for high
uncertainty in the base case analysis, the missing data
assumption was relaxed by assuming that the missing
values in prior lines of therapy and ECOG PS follow the
same distribution as the observed data (Table 4). ESS
increased from 13.1 to 23.6; corresponding HR was 0.10
(95% CI, 0.04 to 0.22). Additional removal of carcinoma of
unknown primary and breast cancer, colorectal carcinoma,
or salivary cancer led to ESS of 26.4, 37.9, and 38.6, re-
spectively; corresponding HRs were 0.10 (95% CI, 0.05 to
0.21), 0.12 (0.05 to 0.26), and 0.12 (0.05 to 0.25). Re-
moval of these variables increased ESS and decreased HR,
thus validating the primary analysis wherein ECOG PS and
lines of therapy were imputed to more severe disease in
larotrectinib patients.

Sensitivity Analysis 2: Restricted Mean Survival

Time Analysis

The second sensitivity analysis accounted for the longer
follow-up period for larotrectinib than non–TRK-inhibitor
SoC. A restricted mean survival time analysis was con-
ducted up to 30.5 months, representing the minimum of
the largest observed event time within the SoC arm. A
10.8-month mean survival advantage (95% CI, 7.0 to 14.6;
P , .01) was estimated with larotrectinib, compared with
SoC (data not shown), suggesting that, on average, a pa-
tient treated with larotrectinib who has 30.5 months of
follow-up would be predicted to survive approximately
10.8 months longer than with non–TRK-inhibitor SoC.
Importantly, this analysis is conservative, and the mean
survival benefit is expected to continue to increase with
longer follow-up.

DISCUSSION

In the absence of a direct head-to-head comparison be-
tween larotrectinib and non–TRK-inhibitor SoC in patients
with locally advanced/metastatic TRK fusion-positive can-
cer, MAIC provides an insightful comparative analysis that

TABLE 3. Larotrectinib Versus SoC: Overall Survival From Time of
Metastatic/Locally Advanced Diagnosis Index Date
Larotrectinib v SoC HR Robust Standard Error P 95% CI

Before weighting 0.09 0.03 .00 0.05 to 0.19

After weighting 0.22 0.10 .00 0.09 to 0.52

Abbreviations: HR, hazard ratio; SoC, standard of care.

Index date Larotrectinib initiation Death

Pretreatment survivala

FIG 1. Pretreatment survival
for the log-rank test. aTime from
index date to initiation of
larotrectinib.
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can help inform decisionmaking. By usingMAIC to balance
population characteristics between pooled larotrectinib
data and real-world data collected from the Flatiron/FMI
database, our analysis suggests that (1) the matching
methodology was robust (ie, as demonstrated by log-rank
testing that validated the performance of matching pre-
treatment survival); and (2) larotrectinib is associated with a
78% lower risk of death and 29.5-month survival advan-
tage, compared with non–TRK-inhibitor SoC. These find-
ings were further confirmed using two sensitivity
analyses—one that used alternative variables for match-
ing, and the other that restricts the mean survival time.

In selecting a comparator to represent the SoC population,
the Flatiron/FMI analysis by Hibar et al/Demetri et al was
chosen because, as a US-wide longitudinal database of
health care practice data, it provided a vast amount of
information on baseline characteristics, as well as aligned
on the index date with that used in the larotrectinib

studies.27,28 Three of four SoC studies enrolling TRK fusion-
positive patients estimated median OS of 10.1-
12.7 months, showing consistency across studies and
validating the selection of Hibar et al/Demetri et al as the
comparator.23,25,27,28 Although the Flatiron/FMI database
does not represent a traditional clinical trial comparator, it
has previously demonstrated concordance with clinical trial
data and has been used as the data source for oncology
research across different therapies and indications, in-
cluding atezolizumab for NSCLC, trastuzumab and lapa-
tinib for human epidermal growth factor receptor 2–positive
metastatic breast cancer, and durvalumab and chemo-
therapy for metastatic urothelial carcinoma.32-34 The dates
selected for the Flatiron/FMI patient data (January 2011 to
December 2019) were after approval of larotrectinib by the
United States and the European Union, but before wide-
spread acceptance of larotrectinib as a SoC for TRK fusion-
positive cancers. Exclusion of patients previously treated
with TRK inhibitors ensured that the MAIC comparison
would restrict the comparison to larotrectinib versus
non–TRK-inhibitor SoC. In addition, Hibar et al/Demetri
et al adjusted for immortal time bias and left truncation (eg,
excluding patients if an event or death occurred before
next-generation sequencing testing) to avoid biases in
relative effect measure.27,28 Such biases were therefore
already accounted for in the comparator data set used in
our study.

In the survival analysis by Hibar et al/Demetri et al, pres-
ence ofNTRK fusions in patient tumors was associated with
poor OS, but with no significant differences from patients
withoutNTRK fusions (HR, 1.597; 95% CI, 1.019 to 2.504;
P = .059), suggesting that the activity of SoC therapies does
not differentiate between NTRK fusion-positive and NTRK
fusion-negative tumors.27,28 In our study, the survival
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FIG 2. Kaplan-Meier curve of overall survival from time of metastatic/locally advanced diagnosis (A) before and (B) after weighting. FMI,
Foundation Medicine Inc; NE, not estimable; SoC, standard of care.

TABLE 4. HR and Effective Sample Size Using Alternative Variables for
Matching
Variables ESS HR (95% CI)

Base case 13.1 0.22 (0.09 to 0.52)

Missing values in prior lines of
therapy and ECOG PSa

23.6 0.10 (0.04 to 0.22)

Plus removing CUP and breast
cancer

26.4 0.10 (0.05 to 0.21)

Plus removing CRC 37.9 0.12 (0.05 to 0.26)

Plus removing salivary 38.6 0.12 (0.05 to 0.25)

Abbreviations: CRC, colorectal carcinoma; CUP, carcinoma of
unknown primary; ECOG PS, Eastern Cooperative Oncology Group
performance status; ESS, effective sample size; HR, hazard ratio.

aAssumed to follow the same distribution as observed data.
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advantage seen with larotrectinib (HR, 0.22; 95% CI, 0.09
to 0.52) may be attributed to its mechanism of action as a
TRK inhibitor that inhibits constitutively activated, onco-
genic TRK fusion proteins.

Several limitations should be noted for this study, notably
the small sample size and limited details on prior therapies
and other baseline characteristics from the SoC data
set.27,28 In the absence of random assignment, some ob-
served or unobserved prognostic factors may be missed.
Although MAIC assumes that all effect modifiers are taken
into account and every effort was made to adjust for all
variables, this analysis was limited to the ones reported in
Hibar et al/Demetri et al.27,28 MAIC provides estimates that
are accurate with minimal bias even with lower degrees of
covariate overlap assuming no failures of assumptions.
Next, the use of robust standard error (sandwich estimator)
variability is underestimated when ESS are small. However,
the actual ESS is likely to be larger than what was reported,
as the weights are not fixed and known. Third, Hibar et al/
Demetri et al did not include the specific therapies used by
patients in the Flatiron/FMI database,27,28 so administration
of tumor-specific SoC was assumed. Finally, when com-
paring trial versus real-world data, the potential impact of
trial eligibility criteria on outcomes should be considered.
Although TRK inhibitors (larotrectinib and entrectinib) are

now considered SoC, they remain inaccessible in many
countries because of reimbursement restrictions from lack
of comparative evidence. Therefore, despite these limita-
tions, the findings reported herein fill an important
knowledge gap regarding the impact of treatment with
larotrectinib versus SoC.

In conclusion, our findings suggest that larotrectinib had
favorable survival compared to non–TRK-inhibitor SoC in
patients with NTRK fusion-positive cancers, after adjusting
for the heterogeneity in patient characteristics between trial
and registry populations. Although our initial work on data
from NTRK fusion-positive patients treated with larotrectinib
showed significantly prolonged, intraindividual PFS upon
larotrectinib initiation, compared with PFS of prior standard
therapy, this new analysis provides an interpatient compar-
ison between well-matched individuals with NTRK fusion-
positive cancers receiving either larotrectinib or non–TRK-
inhibitor SoC therapy. With confirmation of significant OS
difference in a real-world comparison, this analysis repre-
sents the second solid piece of evidence, supporting the
positive impact of TRK-directed treatment in molecularly
selected patients, thus contributing evidence, in the absence
of an RCT, to support clinical decision making and guideline
generation within these patients.35 Further studies to confirm
these findings are warranted.
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APPENDIX
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FIG A1. Histogram of patient weights. Upon diagnosing the weight
distribution, most weights were ≤ 1, with some outliers with higher
weights. Weight. 1 means that an individual carries more weight in
the reweighted population than in the larotrectinib trial population.
Weight , 1 means that an individual carries less weight than in the
larotrectinib trial population.

Su
rv

iv
al

 P
ro

ba
bi

lit
y

Time (months)

0.25

0.50

0.75

1.00

0 12 24 36 48

Larotrectinib 

SoC: Flatiron/FMI

No. at risk:

Flatiron/FMI

Larotrectinib

28 10 4 0 0

85 18 9 6 4

FIG A2. Kaplan-Meier curve of pretreatment survival estimates. FMI, Foundation Medicine Inc; SoC,
standard of care.
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