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Abstract
Background   Neurotrophic tyrosine receptor kinase (NTRK) gene fusions are present across various tumor types with an 
estimated overall prevalence of less than 1%. Tropomyosin receptor kinase inhibitors (TRKis) block the constitutively acti-
vated tyrosine receptor kinase (TRK) fusion protein produced in cancers with NTRK gene fusions (NTRK+) from downstream 
signaling. Many treatment guidelines now include TRKis as first-line (1L) or subsequent treatment options for TRK fusion 
cancer.
Objective  This study aimed to assess treatment patterns subsequent to a finding of NTRK+ status among patients with TRK 
fusion cancer.
Patients and Methods  This was a one-time, retrospective, multi-site patient chart abstraction by oncology practices in the 
USA from June to September 2020. US medical oncologists from the Oncology Provider Extended Network (OPEN) who 
had treated patients with NTRK+ advanced/metastatic solid tumors abstracted information into electronic case report forms 
(eCRFs) for adult patients with advanced/metastatic solid tumors and a NTRK+ tumor test result with a known fusion partner. 
Data abstracted into eCRFs by oncologists included demographic, clinical, and treatment characteristics of patients with 
advanced/metastatic TRK fusion solid tumors. Responses were summarized using descriptive statistics. Median treatment 
durations across the lines of therapy were estimated by Kaplan-Meier time to discontinuation.
Results   A total of 19 medical oncologists abstracted data from 110 patient charts.
Median patient age at advanced/metastatic diagnosis was 62 years. The majority of patients were male (58.2%) and White 
(79.1%). Solid tumor types reported in at least 10% of the study cohort were lung (24.5%), cholangiocarcinoma (13.6%), 
pancreatic (10.9%), and colorectal (10.0%). Results for patients with hepatobiliary cancers (i.e., cholangiocarcinoma, pan-
creatic cancer, hepatocellular carcinoma) and colorectal cancer, and appendiceal cancer are also included. Median duration 
of 1L TRKi therapy was 16.8 months across all solid tumor types, whereas median duration of 1L was 5.6 months among 
patients receiving non-TRKi therapies (p = 0.017). Among the solid tumor types represented by at least 10% of the study 
population, median duration of 1L TRKi therapy was only reached in patients with pancreatic cancer (3.3 months). Median 
duration of TRKi in the second-line (2L) setting was 7.9 months overall, relative to 5.3 months among patients receiving 
non-TRKi therapies (p = 0.003). Across lung, cholangiocarcinoma, pancreatic, and colorectal cancers, the median durations 
of 2L TRKi therapy were 14.1, 6.0, 6.1, and 4.1 months, respectively.
Conclusion and Relevance  Among patients with advanced/metastatic TRK fusion solid tumors, medical oncologists reported 
that approximately two-thirds initiated a TRKi during the study period. Treatment with a TRKi was longer in duration com-
pared to non-TRKi treatment in 1L and 2L therapy. Additional research is needed to gain insight into the association between 
early TRKi therapy initiation and clinical outcomes in the real-world setting.

1  Introduction

Neurotrophic tyrosine receptor kinase (NTRK) gene fusions 
have been observed at relatively high frequencies, as high 
as 90% or more, in rare tumors such as congenital infantile 
fibrosarcoma [1–5], congenital mesoblastic nephroma [4, 6], 
secretory breast carcinoma [7, 8], and mammary analogue 
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secretory carcinoma (MASC) of the salivary gland [9–11]. 
Some tumor types have been reported to harbor tyrosine 
receptor kinase (TRK) fusions in up to 35% of cases, includ-
ing thyroid cancer (5–15%) [12], glioma [13], sarcomas such 
as inflammatory myofibroblastic tumors [14], and Spitzoid 
neoplasms.

Common cancers have been reported to harbor TRK 
fusions as well, but in much lower frequencies, often < 1%. 
These more common tumors include non-small cell lung 
cancer, breast cancer (other than secretory cancer), colo-
rectal and appendiceal cancer, pancreatic cancer, head, and 
neck cancer (other than MASC), sarcoma, melanoma, glio-
blastoma multiforme, cholangiocarcinoma, and gastrointesti-
nal stromal tumors. Overall, these fusions may be implicated 
in approximately 1% of all solid tumor cancers [12, 15–20].

Tropomyosin receptor kinase inhibitors (TRKis) target 
TRK fusion cancer by blocking the constitutively activated 
tyrosine receptor kinase (TRK) fusion protein produced by 
an NTRK gene fusion [21]. The FDA approved larotrectinib 
[22] and entrectinib [23] for the treatment of TRK fusion 
cancer in both adult (larotrectinib and entrectinib: all ages) 
and pediatric (larotrectinib: all ages, entrectinib: patients 
aged ≥ 12 years) populations.

However, both FDA approvals were based on trials 
recruiting small numbers of patients in single-arm trials. In 
this context, additional research is needed to ascertain how 
oncologists determine eligibility for TRKi therapy. Improved 
understanding of treatment decision making may enhance 
communication of both trial and real-world evidence (RWE) 
research results. As TRKis are relatively new therapies, data 
on patients with TRK fusion cancer treated outside the clini-
cal trial setting and outside of major cancer treatment centers 
are lacking.

The objective of this study was to assess treatment pat-
terns subsequent to a finding of NTRK gene fusion among 
patients with TRK fusion cancer.

2 � Methods

A group of US community-based medical oncologists from 
the Oncology Provider Extended Network (OPEN) who had 
treated patients with TRK fusion cancer, was invited to par-
ticipate in a retrospective patient chart review study. The 
OPEN community comprises more than 7000 unique provid-
ers in oncology, hematology, and urology across the USA. 
Over 800 of these physicians have participated in OPEN 
real-world research since 2016. Prior to chart data abstrac-
tion, study materials (research protocol and eCRF) were 
submitted to  an  independent, central Institutional 
Review Board (Western Institutional Review Board [IRB]). 
The IRB determined that this study met the criteria for a 
waiver of authorization for use and disclosure of protected 
health information (PHI) and was exempt from IRB over-
sight. A waiver of informed consent was granted.

Medical oncologists from the OPEN community who 
had treated/managed adult patients with TRK fusion can-
cer and had previously ordered NTRK gene fusion testing 
between January 1, 2016, and December 30, 2019, by any 
testing modality (e.g., next-generation sequencing [NGS], 
fluorescent in situ hybridization studies [FISH]) abstracted 
retrospective, de-identified patient-level data. Each oncolo-
gist indicated solid tumor type for up to ten patients with 
diagnoses of TRK fusion advanced/metastatic solid tumors. 
The limit of ten eligible patients per provider was imposed 
to minimize potential bias from a single practice. Physi-
cians were instructed to select the earliest patient meeting 
study selection criteria and to continue with identifying 
consecutive, eligible patients for the study period. Eligible 
patients were adults aged ≥ 18 years (given the composi-
tion of the physician network) with a confirmed diagnosis 
of any advanced/metastatic solid tumor between Janu-
ary 1, 2016, and December 31, 2019, and had an NTRK+ 
tumor test result with a known fusion partner. Patients were 
required to have at least 3 months of follow-up from the date 
of advanced/metastatic cancer diagnosis (unless deceased 
prior to 3 months following diagnosis) with all data to be 
abstracted from the medical chart available at the time of 
abstraction. Participating providers were required to have 
been the primary physician involved in eligible patients’ 
treatment decision making throughout the course of therapy 
and follow-up. Physicians were paid fair market value for 
their voluntary participation. Recruitment efforts were made 
to the entire OPEN community and targeted invitations to 
physicians who likely had patients who met the eligibility 
criteria based on prior feasibility assessments.

Key Points 

Oncologists in this study reported that two-thirds of 
patients with tumors containing certain types of bio-
markers, called tyrosine receptor kinase (TRK) fusions, 
received tropomyosin receptor kinase inhibitors (TRKis), 
which are treatments for TRK fusion cancers.

Patients receiving TRKis received TRKi therapy for a 
longer duration than patients who received other treat-
ments in the same line of therapy.

Future research should examine reasons patients with 
TRK fusion cancers do not receive TRKis, and elucidate 
the association between early TRKi therapy initiation 
and clinical outcomes.
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Patients with a  prior  primary cancer, diagnosed and 
treated within a year prior to first-line (1L) therapy initia-
tion for the advanced/metastatic solid tumor of interest, as 
well as those participating in a clinical trial for treatment 
of their cancer were excluded. Data collection occurred 
from June through September 2020. Each completed eCRF 
was reviewed independently for implausible or inconsistent 
data. Providers were contacted with queries, and individual 
eCRFs that could not be validated were removed from the 
study dataset.

Responses regarding demographic, clinical charac-
teristics, biomarker testing, and treatment patterns were 
abstracted from patient medical records into eCRFs. Provid-
ers were instructed to consult all available sources available 
to them to complete the eCRF. Results were summarized 
using descriptive statistics and stratified by tumor type as 
well as treatment type (received a TRKi vs did not receive 
a TRKi). Time to discontinuation of each line of therapy 
was estimated by the Kaplan-Meier method to account for 
right censoring of patients still on therapy at the time of 
last follow-up or time of data collection. All analyses were 
conducted in SAS v9.4.

3 � Results

3.1 � Physician Characteristics

Data from a total of 110 patient medical charts were entered 
by 19 providers during the data collection period. Data from 
all 110 patients were included in the final analytical cohort 
after completion of data validation. Medical oncologists 
from small (26.3%), medium (21.1%), and large (36.8%) 
community practices were represented, with 5.3% prac-
ticing as solo practitioners, and another 10.6% reporting 
an academic affiliation (Table 1). The participating medi-
cal oncologists reported a median of 17 years in practice. 
Approximately half (52.6%) practiced in urban settings, 
and the remainder practiced in suburban (31.6%) and rural 
(15.8%) settings. All four US regions were represented, with 
the South (36.8%) and West (31.6%) representing the great-
est proportion of oncologists.

3.2 � Patient Characteristics

Median patient age at advanced/metastatic diagnosis was 62 
years (Table 2). The majority were male (58.2%) and White 
(79.1%). At advanced/metastatic diagnosis, over one-half 
of patients were commercially insured (56.4%), one-third 
(31.0%) of patients had Medicare, and 6.4%, 4.5%, and 0.9% 
were covered by multi-payers, Medicaid, or self-insured/
self-pay, respectively. Over 90% of patients had at least 6 
months of follow-up data. At the time of data collection, 62 

(56.4%) patients were deceased, with a median time to death 
of 13 months from advanced/metastatic diagnosis. Tumor 
types reported at a frequency of 10% or greater (i.e., lung 
cancer, cholangiocarcinoma, pancreatic cancer, and colo-
rectal cancer) are reported herein. Detailed results for other 
tumor types reported at a frequency of less than 10% can be 
found in supplemental material.

3.3 � Tumor Type

3.3.1 � Hepatobiliary Cancers

Among the 110 patients with an TRK fusion cancer, 33 
(30.0%) had hepatobiliary cancers (i.e., cholangiocarci-
noma, pancreatic cancer, or hepatocellular carcinoma), all 33 
(100.0%) had stage IV cancer at initial diagnosis (Table 3). 
Nearly 80% of patients in the combined hepatobiliary can-
cer group had at least 6 months of follow-up from the date 
of advanced/metastatic diagnosis. After a median of 14.0 
days from initial diagnosis, NTRK testing was ordered. A 
median of 2 lines of therapy was reported. Chemotherapy 
was the most commonly used 1L therapy with gemcitabine/
cisplatin initiated as 1L therapy in 92.3%. Median duration 
of 1L therapy was 4.2 months. Among the 31 patients dis-
continuing 1L therapy, 25 discontinued 1L therapy due to 
disease progression (as defined clinically or confirmed with 
scan). Gemcitabine/cisplatin was used among 12 patients 
in 1L therapy. In 2L therapy, 4 patients had FOLFOX and 
2 had gemcitabine/paclitaxel. In 3L therapy, 3 patients had 
entrectinib and 2 had larotrectinib. Median durations of 2L 
and 3L therapies across all patients were 6.4 months and 
6.1 months, respectively (Table 3, Supplemental Table 1).

3.3.2 � Lung Cancer

Among the 110 patients, 27 (24.5%) were diagnosed 
with lung cancer and 96.3% of the lung cancer patients 
were diagnosed with stage IV cancer at initial diagnosis 
(Table 3). Nearly 90% of the lung cancer patients included 
in the study had at least 6 months of follow-up from the 
date of advanced/metastatic diagnosis. After a median of 6 
days from initial lung cancer diagnosis, NTRK testing was 
ordered. All patients received systemic therapy only after 
their advanced/metastatic diagnosis. The median number of 
lines of therapy was 2. Combination therapy was the most 
frequently reported regimen in the 1L setting among all lung 
cancer patients. First-line targeted therapy with entrectinib 
and larotrectinib was initiated by 3.7% and 7.4% of patients, 
respectively. Median duration of 1L therapy was 5.6 months 
among all lung cancer patients and 6.6 months among lung 
cancer patients with at least 6 months of follow-up data. 
Among those who discontinued 1L therapy (n = 20), 15 
patients discontinued 1L due to disease progression (as 
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confirmed with scan). Among the 17 patients treated with 2L 
therapy during the study period, targeted therapy was most 
frequently reported with entrectinib and larotrectinib initi-
ated by 4 and 5 patients, respectively. Among the 4 patients 
treated with 3L therapy during the study period, larotrectinib 
was used by 2 (50.0%) patients. Median durations of 2L and 
3L therapies across all patients were 5.6 and 3.3 months, 
respectively (Table 3, Supplemental Table 1).

3.3.3 � Cholangiocarcinoma

There were 15 (13.6%) of the 110 patients who were diag-
nosed with cholangiocarcinoma, and all 15 (100%) were 
diagnosed with stage IV cancer at initial diagnosis (Table 3). 

Over three-fourths (80%) had at least 6 months of follow-up 
data from the date of advanced/metastatic diagnosis. After 
a median of 16 days from initial cholangiocarcinoma diag-
nosis, NTRK testing was ordered. All 15 patients received 
systemic therapy after their advanced/metastatic diagnosis 
with 13.3% also receiving best supportive care (BSC). The 
median number of lines of therapy was 2. Chemotherapy 
was used by over 90% of cholangiocarcinoma patients dur-
ing 1L therapy. During 1L therapy, targeted therapy with 
larotrectinib was initiated by 1 patient. Median duration 
of 1L therapy among all cholangiocarcinoma patients and 
among cholangiocarcinoma patients with at least 6 months 
of follow-up data was 4.2 and 5.2 months, respectively. 
Among the 13 patients discontinuing 1L therapy, almost 
half (53.8%) discontinued due to disease progression (as 
confirmed with scan). Among the 11 patients treated with 
2L therapy, targeted therapy was used by 8 patients, with 4 
patients initiating entrectinib and 4 initiating larotrectinib. 
Among the 3 patients initiating 3L therapy, larotrectinib and 
entrectinib were used by 2 patients and 1 patient, respec-
tively. Across both 2L and 3L, median durations of therapy 
were 6.1 months (Table 3, Supplemental Table 1).

3.3.4 � Pancreatic Cancer

Twelve (10.9%) of the 110 patients had pancreatic cancer, 
and all (100%) were stage IV at initial diagnosis (Table 3). 
Three-fourths (75%) of pancreatic cancer patients included 
in the study had at least 6 months of follow-up from the 
date of advanced/metastatic diagnosis. After a median of 
14.5 days from initial pancreatic cancer diagnosis, NTRK 
testing was ordered. Patients only received systemic therapy 
after their advanced/metastatic diagnosis. The median num-
ber of lines of therapy was 2. Chemotherapy was the most 
commonly (83.3%) used 1L therapy among pancreatic can-
cer patients and larotrectinib was initiated as 1L therapy in 
16.7% of the patients. Median duration of 1L therapy among 
pancreatic cancer patients and among those with at least 6 
months of follow-up data was 4.7 and 5.3 months, respec-
tively. Among the 12 patients discontinuing 1L therapy, 11 
discontinued due to disease progression (as defined clini-
cally or confirmed with scan). The use of targeted therapy 
increased from 2 patients during 1L therapy to 4 during 2L 
therapy. During 3L therapy, 2 patients initiated entrectinib. 
Median durations of 2L and 3L therapies across all patients 
were 7.7 months and not reached, respectively (Table 3, Sup-
plemental Table 1).

3.3.5 � Colorectal Cancer + Appendiceal Cancer

Of the 110 patients with colorectal or appendiceal cancer, 
13 (11.8%) had advanced/metastatic cancer and 84.6 of the 
13 were diagnosed with stage IV cancer at initial diagnosis 

Table 1   Characteristics of participating oncologists

DoD Department of Defense, IQR interquartile range, NTRK neuro-
trophic tyrosine receptor kinase
a Northeast (CT, DE, MA, ME, MD, NH, NJ, NY, PA, RI, VT), Mid-
west (IA, IL, IN, KS, MI, MN, MO, ND, NE, OH, SD, WI), South 
(AL, AR, DC, FL, GA, KY, LA, MS, NC, OK, SC, TN, TX, VA, 
WV), West (AK, AZ, CA, CO, HI, ID, MT, NM, NV, OR, UT, WA, 
WY)
b Categories not mutually exclusive

Number of 
physicians

N = 19

Primary practice setting (n, %)
 Solo practitioner 1 5.3%
 Small private community practice (2–5 physicians) 5 26.3%
 Medium-sized private community practice (6–10 

physicians)
4 21.1%

 Large private community practice (>10 physicians) 7 36.8%
 Community-practice owned by an academic center 0 0.0%
 Academic medical center 1 5.3%
 Affiliated teaching hospital 1 5.3%
 VA/military hospital/DoD 0 0.0%

Practice location (n, %)a

 Northeast 4 21.1%
 Midwest 2 10.5%
 South 7 36.8%
 West 6 31.6%

Practice setting (n, %)
 Urban 10 52.6%
 Suburban 6 31.6%
 Rural 3 15.8%

Years in practice (median, IQR) 17 13–23
Specialty (n, %)b

 Medical oncology 4 21.1%
 Hematology/Oncology 17 89.5%
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Table 2   Patient characteristics

Number of patients

N = 110

Age at advanced/metastatic diagnosis, years (median, IQR) 62 55–68
Percent male (n, %) 64 58.2%
Patient race (n, %)
 White 87 79.1%
 Asian 11 10.0%
 Black/African American 11 10.0%
 Native Hawaiian or other Pacific Islander 1 0.9%
 American Indian or Alaska Native 0 0.0%

Patient ethnicity (n, %)
 Hispanic/Latinx 16 14.5%
 Non-Hispanic/non-Latinx 94 85.5%

Payer at advanced/metastatic diagnosis (n, %)
 Medicare 35 31.8%
 Medicaid 5 4.5%
 Commercial 62 56.4%
 Military health insurance (e.g., TRICARE/VA) 0 0.0%
 Self-pay 1 0.9%
 Multi-payer 7 6.4%

Follow-up from advanced/metastatic diagnosis, months (median, IQR) 14.3 10.8–20.5
Number of patients with ≥ 6 months of follow-up 100 90.9%
Patient disposition (n, %)
 Alive 48 43.6%
 Deceased 62 56.4%
  Time from advanced/metastatic diagnosis to death, months (median, IQR) 13.0 9.7–20.2

Solid tumor type (n, %)
 Hepatobiliary 33 33.0%
 Lung cancer 27 24.5%
 Cholangiocarcinoma 15 13.6%
 Colorectal + appendiceal 13 11.8%
 Pancreatic cancer 12 10.9%
 Salivary gland cancer 10 9.1%
 Other soft tissue sarcomas 8 7.3%
 Hepatocellular carcinoma 6 5.5%
 Thyroid cancer 6 5.5%
 Melanoma 5 4.5%
 Breast cancer 3 2.7%
 Appendiceal cancer 2 1.8%
 Gastrointestinal stromal tumor (GIST) 2 1.8%
 Bladder 1 0.9%
 Glioblastoma 1 0.9%
 Prostate cancer 1 0.9%

Disease stage at initial diagnosis, (n, %)*
 Stage I 2 1.8%
 Stage II 6 5.4%
 Stage III 5 4.5%
 Stage IV 97 88.1%

ECOG-PS at advanced/metastatic diagnosis (n, %)
 0 18 16.4%



554	 A. J. Klink et al.

(Table 3). Neurotrophic tyrosine receptor kinase testing was 
ordered after a median of 7 days from initial diagnosis. All 
patients received systemic therapy after their advanced/met-
astatic diagnosis with 1 patient receiving both systemic ther-
apy and BSC. The median number of lines of therapy was 2. 
FOLFOX (23.1%) and FOLFOX/bevacizumab (15.4%) were 
common 1L regimens. Median duration of 1L therapy was 
6.7 months. Among the 10 patients discontinuing 1L ther-
apy, 7 discontinued due to disease progression (as confirmed 
with scan), with the other 3 patients discontinuing due to 
completion of scheduled duration of therapy. Among the 10 
patients treated with 2L therapy, 3 received larotrectinib and 
3 received folinic acid, fluorouracil, and irinotecan (FOL-
FIRI). Among the 5 patients who had 3L therapy, 2 received 
larotrectinib and 2 received regorafenib. Median durations 
of 2L and 3L therapies across all patients were 4.6 and 6.0 
months, respectively (Table 3, Supplemental Table 1).

3.4 � Therapy Type

3.4.1 � Non‑TRKi Therapy

For patients receiving non-TRKi therapies at 1L (n = 98), 
median duration of 1L therapy was 5.6 months across all 
solid tumor types. Reasons for discontinuation of 1L non-
TRKi therapies were due to disease progression (83.7%), 
completed scheduled duration of therapy (9.3%), patient 
choice (n = 2, 2.3%), toxicities/intolerability (n = 2, 2.3%), 
and death (n = 2, 2.3%). Median duration of non-TRKi 
therapies in the 2L setting (n = 30) was 5.3 months overall. 
Across combined hepatobiliary, as well as lung, cholangio-
carcinoma, pancreatic, and colorectal cancers, the median 
duration of 2L non-TRKi therapy was 6.4, 5.6, 6.1, 7.7, 
and 4.6 months, respectively. Only 6 patients received non-
TRKi therapies in the 3L setting, 2 with lung cancer, 3 with 
colorectal cancer, and 1 with thyroid cancer. Duration of 

non-TRKi therapy among the 6 patients was 4.9 months. 
Reasons for 2L and 3L non-TRKi discontinuation were 
largely due to disease progression (Table 4, Figs. 1, 2 and 3).

3.4.2 � TRKi Therapy

Overall, patients who received TRKi therapy in the 1L set-
ting (n = 12) showed longer 1L therapy duration at 16.8 
months across all solid tumor types compared with those 
who did not receive TRKi therapy during 1L (median 1L 
duration of 5.6 months; p = 0.017). Among the solid tumor 
types represented by at least 10% of the study population, 
median duration of 1L TRKi therapy was only reached in 
patients with pancreatic cancer (3.3 months). Reasons for 1L 
TRKi therapy discontinuation were due to disease progres-
sion (n = 4, 80.0%) and completed scheduled duration of 
therapy (n = 1, 20.0%), but no patients died during 1L com-
pared with 2 deaths during 1L among non-TRKi patients. 
Median duration of TRKi in the 2L setting (n = 48) was 7.9 
months overall, relative to those who did not receive TRKi 
therapy during 2L (median 2L duration of 5.3 months; p 
= 0.003). Across combined hepatobiliary, as well as lung, 
cholangiocarcinoma, pancreatic, and colorectal cancers, the 
median duration of 2L TRKi therapy was 6.8, 14.1, 6.0, 6.1, 
and 4.1 months, respectively. There were 12 patients who 
received a TRKi therapy in the 3L setting; double the num-
ber receiving a non-TRKi therapy during 3L treatment (n = 
6). In the 3L setting, median duration of TRKi therapy was 
8.1 months among all patients (relative to 4.9 months among 
those who did not receive TRKi therapy during 3L; p = 
0.005), 5.7 months among lung cancer patients, 6.1 months 
among cholangiocarcinoma patients, and not reached among 
pancreatic and colorectal cancer patients. Reasons for 2L 
and 3L TRKi discontinuation were largely due to disease 
progression, with death reported among 2 patients in 3L 
(Table 5, Figs. 1, 2 and 3).

ECOG-PS Eastern Cooperative Oncology Group performance status, IQR interquartile range, NTRK neurotrophic tyrosine receptor kinase, SD 
standard deviation
*Disease stage abstracted as charted from patients' medical record. IQR denotes the 25th and 75th percentiles. ECOG-PS, 1=Restricted in stren-
uous physical activities; fully ambulatory and able to carry out light work, 2=Capable of all self-care but unable to carry out any work activities; 
up and about >50 percent of waking hours, 3=Capable of only limited self-care; confined to bed or chair >50 percent of waking hours, 4=Com-
pletely disabled; could not carry out any self-care; totally confined to bed or chair

Table 2   (continued)

Number of patients

N = 110

 1 61 55.5%
 2 29 26.4%
 3 2 1.8%

Charlson comorbidity index (calculated)
 Mean, SD 1.6 1
 Median, IQR 1 1–2
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4 � Discussion

The present analysis represents the first real-world study of 
treatment patterns among patients with TRK fusion cancer.

When comparing the two treatment categories (TRKi vs 
non-TRKi), the median duration of 1L therapy was signifi-
cantly shorter (5.6 months) among patients initiating a non-
TRKi therapy during 1L, which was also the case in the 2L 
and 3L settings with median duration of 5.3 months and 4.9 
months, respectively. Moreover, in the 3L setting, double 
the number of patients received TRKi therapies relative to 
non-TRKi therapies.

In the real-world setting, duration of 2L treatment 
reported by others for lung (2.9 months, 2L nivolumab [24]), 
pancreatic (1.9 months, 2L chemotherapy [25]), and colorec-
tal cancer (4.5 months, 2L FOLFIRI-based regimens [26]) 
have ranged from 1.9 to 4.5 months. A previous study on a 
similar population describes timing of NTRK gene fusion 
testing and treatment modifications among patients with 
TRK fusion cancers [27]. In this study, where a majority of 
patients with TRK fusion cancer used TRKis in the 2L set-
ting, the median duration of 2L TRKi therapy across lung, 
pancreatic, and colorectal cancers was 14.1, 6.1, and 4.1 
months, respectively. While duration of treatment may pro-
vide real-world evidence of the effectiveness of a treatment, 
clinicians and other stakeholders may require assessment 
of real-world clinical outcomes to truly influence clinical 
practice, reimbursement policy, and formulary decisions.

Limitations of this study include the potential for patient 
and provider selection bias. It is possible that patient 

characteristics and clinical/treatment patterns may not be 
reflective of all patients within the TRK fusion solid tumor 
population. This study focused on adult patients, given the 
composition of the physician network (OPEN) used, despite 
TRK fusion cancer occurring in children and adolescents, 
albeit exceedingly rarely. Treatment with TRKi therapy may 
differ in younger populations, where entrectinib is approved 
for those aged ≥ 12 years and larotrectinib is approved for 
all ages. Moreover, the current study does not detail infor-
mation about patients who initiate maintenance therapies. 
However, we have endeavored to attenuate such limitations 
to external validity by collecting data from oncologists in 
representative community practice settings. Second, certain 
data elements recorded by physicians in patient records may 
be recorded differently than those reported in clinical trials, 
as timepoints and criteria for assessment in clinical prac-
tice may be less stringent. Additionally, although duration 
of therapy is sometimes used as a surrogate for effective-
ness, direct measures of effectiveness were not assessed in 
this study. Further research is warranted to assess these out-
comes. Lastly, data recorded in patient medical records are 
intended to aid clinical management and not primarily for 
research purposes. Strengths of this study include its signifi-
cant size (n = 110), given that TRK fusion cancer comprises 
only 1% of solid tumors, as well as duration of follow-up. 
Moreover, the selection of the cohort from community prac-
tices supports greater generalizability of the patient-level 
data on TRKi use in the real-world setting.

Future studies should evaluate clinical outcomes such 
as overall response rate, progression-free survival, and 
overall survival among patients with TRK fusion cancer 

Fig 1   Kaplan-Meier curve 
depicting duration of therapy 
for patients receiving a TRKi 
therapy versus patients receiv-
ing a non-TRKi therapy during 
first-line treatment. 1L first-line, 
DOT duration of treatment, 
TRKi tropomyosin receptor 
kinase inhibitor
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treated with a TRKi compared to outcomes of those with 
TRK fusion cancer not treated with a TRKi. Furthermore, it 
remains unknown if earlier initiation and longer duration on 
TRKi therapy results in added clinical benefits when com-
pared to TRKi initiation during 2L and subsequent lines of 
therapy. Additional research is needed to gain insight into 

the association between early TRKi therapy initiation and 
clinical outcomes such as progression-free survival and 
overall survival. Given the rarity of NTRK gene fusions in 
combination with tumor types such as cholangiocarcinoma 
and salivary gland, insights can be gleaned from the treat-
ment patterns reported in this study.

Fig 2   Kaplan-Meier curve 
depicting duration of therapy 
for patients receiving a TRKi 
therapy versus patients receiv-
ing a non-TRKi therapy during 
second-line treatment. 2L 
second-line, DOT duration of 
treatment, TRKi tropomyosin 
receptor kinase inhibitor

Fig 3   Kaplan-Meier curve 
depicting duration of therapy 
for patients receiving a TRKi 
therapy versus patients receiv-
ing a non-TRKi therapy during 
third-line treatment. 3L third-
line, DOT duration of treatment, 
TRKi tropomyosin receptor 
kinase inhibitor
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5 � Conclusion

The real-world evidence generated from this study provides 
valuable clinical insights for mitigating the unmet clinical 
needs of TRK fusion cancer by assessing the use of TRKis 
across different lines of therapy. Duration of therapy was 
significantly longer in both the 1L and 2L settings when 
treated with a TRKi therapy compared to other therapies 
among patients with a TRK fusion cancer. Further research 
is needed to assess clinical outcomes associated with early 
TRKi use, 1L versus late TRKi use (i.e., 2L and later lines) 
among patients with TRK fusion cancer for determining the 
most effective treatment strategies. As part of this study, par-
ticipating physicians noted that, despite self-reported con-
fidence in interpreting NTRK testing reports (96% reported 
little-to-no difficulty with interpretation), less than half 
(46%) included TRKi therapy following NTRK gene fusion 
determination. Thus, additional research is also needed to 
elucidate why some patients do not receive TRKi therapy 
after NTRK+ determination.
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