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Abstract
Background Crizotinib was the first oral targeted therapy approved by the US Food and Drug Administration (FDA), on 11 
March 2016, for c-ros oncogene 1 (ROS1)-positive advanced non-small-cell lung cancer (NSCLC). Data to support long-
term clinical benefit in a real-world setting are limited.
Objective This study aimed to assess real-world clinical outcomes among patients with ROS1-positive advanced NSCLC 
treated with crizotinib in the US community oncology setting.
Patients and Methods We conducted a retrospective cohort study using iKnowMed electronic health record data to identify 
adult patients with ROS1-positive advanced NSCLC who initiated crizotinib between 17 January 2013 (time of the addition 
of crizotinib for ROS1-positive NSCLC to National Comprehensive Cancer Network (NCCN) treatment guidelines) and 1 
June 2019 with a potential follow-up period through 1 December 2019. Patient characteristics were assessed descriptively. 
Kaplan–Meier analyses were used to evaluate time to treatment discontinuation (TTD), time to next treatment (TTNT), and 
overall survival (OS). A Cox proportional hazards model was conducted to determine factors associated with OS.
Results The study cohort included 38 ROS1-positive patients treated with crizotinib. The median age was 68 years (interquar-
tile range 60.0–73.0) and 65.8% were female. Over 50% were current/former smokers, and 18.4% had an Eastern Cooperative 
Oncology Group (ECOG) performance status of 2. Overall, 21 (55.3%) patients remained on crizotinib, 10 (26.3%) had 
evidence of subsequent treatment, and 16 (42.1%) died. The median TTD, TTNT, and OS were 25.2 months [95% confidence 
interval (CI): 5.2–not reached (NR)], 25.0 months (95% CI 5.2–61.0), and 36.2 months (95% CI 15.9–NR), respectively. 
In a multivariate Cox regression model, ECOG performance status of 2 was associated with a 4.9-fold higher risk of death 
(hazard ratio = 4.9; 95% CI 1.1–21.4) compared to ECOG performance status of 0 or 1.
Conclusions This ROS1-positive NSCLC real-world population was older and had a higher proportion of smokers and of 
patients with poorer ECOG performance status than those investigated in clinical trials. Nevertheless, our findings support 
the clinical benefit of crizotinib in this patient population with ROS1-positive advanced NSCLC.
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Key Points 

This study characterizes the real-world outcomes for 
patients with ROS1-positive advanced NSCLC treated 
with crizotinib.

Patients with ROS1-positive advanced NSCLC who 
received crizotinib had poor prognostic patient character-
istics compared to clinical trials.

Our study found median overall survival of 36.2 months, 
which was shorter than PROFILE 1001 but similar to 
East Asian (OO12-1) clinical trials.
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1 Introduction

Lung cancer is the second most common cancer and the 
leading cause of cancer-related mortality in the USA. In 
2021, an estimated 235,760 new cases of lung cancer will 
be diagnosed with about 131,880 deaths from the disease [1, 
2]. Lung cancer is more common in smokers, women, and 
people aged 65 years and older. Non-small-cell lung cancer 
(NSCLC) accounts for 80–85% of all lung cancers [1, 2] 
and approximately half of those patients present with Stage 
IV disease [1, 2]. The overall 5-year survival rate is 24.6% 
for all patients with NSCLC and 6.1% for those diagnosed 
with stage IV (distant) NSCLC [1]. In the USA, population-
level mortality from NSCLC fell sharply from 2013 to 2016, 
partially driven by improvements in the treatments for onco-
genic driver mutations [3].

Several genomic alterations have been identified as bio-
markers for cancer detection, diagnosis, and prognosis in 
NSCLC, such as anaplastic lymphoma kinase (ALK) gene 
rearrangements, c-ros oncogene 1 (ROS1) gene rearrange-
ments, sensitizing epidermal growth factor receptor (EGFR) 
mutations, v-raf murine sarcoma viral oncogene homolog 
B1 (BRAF) point mutations, gene Kirsten rat sarcoma viral 
oncogene homolog (KRAS), and programmed death-ligand 
1 (PD-L1) expression [4]. ROS1 rearrangements occur in 
1–2% of patients with NSCLC [5, 6].

Crizotinib is an oral multitargeted tyrosine kinase inhibi-
tor (TKI) that targets the ALK, ROS1, mesenchymal epi-
thelial transition factor receptor (MET), and Recepteur 
d’Origine Nantais (RON) biomarkers [7–9]. The National 
Comprehensive Cancer Network (NCCN) guideline has 
recommended crizotinib for ROS1-positive NSCLC since 
January 2013 [10] and the US Food and Drug Administra-
tion (FDA) approved crizotinib for ROS1-positive NSCLC 
on 11 March 2016 [11]. The ROS1 approval was based on a 
Phase I single-arm study (PROFILE 1001) that showed an 
investigator-assessed objective response rate (ORR) of 72% 
(95% confidence interval (CI) 58–84), independent radiol-
ogy review (IRR) ORR of 66% (95% CI 51–79), and IRR 
median duration of response (DoR) of 17.6 months [11]. 
Clinical trials from East Asia (OO1201) [12, 13], Europe 
(EUCROSS) [14], and Italy (METROS) [15] also demon-
strated efficacy of crizotinib for patients with ROS1-positive 
NSCLC.

There is a paucity of research, particularly in the US pop-
ulation, that describes the clinical profile of patients with 
ROS1-positive advanced NSCLC receiving crizotinib and 
associated clinical outcomes in a real-world setting [16–18]. 
Understanding the effectiveness of crizotinib in the US 
population will help clinicians and patients make informed 
treatment decisions. In this study, using electronic health 
record (EHR) data from US community oncology practices, 

we aimed to describe patient characteristics and clinical 
outcomes among patients with ROS1-positive advanced 
NSCLC treated with crizotinib.

2  Methods

2.1  Data Source

We utilized iKnowMed™ (iKM) EHR data maintained by 
McKesson Specialty Health (MSH) from 17 January 2013 
to 1 December 2019. iKM is an oncology-specific EHR sys-
tem that is implemented across the US Oncology Network 
and other non-Network community oncology practices. It 
captures outpatient practice encounter histories for patients 
under community-based care, including (but not limited to) 
patient demographics such as age and sex; clinical informa-
tion such as disease diagnosis, diagnosis stage, and labora-
tory testing results; treatment information such as lines of 
therapy and treatment administration; comorbidities; and 
performance status. The US Oncology Network includes 
approximately 1400 affiliated physicians operating in more 
than 480 sites of care across 25 states and treats approxi-
mately 1 million patients with cancer in the USA annually. 
There are approximately 80 non-Network practices that uti-
lize the iKM EHR. Overall, the iKM EHR system captures 
data on approximately 10% of patients with newly diagnosed 
cancer in the USA. Structured data from the iKM database 
were used to address the research questions in this study. 
Data were obtained via programmatic database abstraction 
with supplemental vital status provided by the Social Secu-
rity Administration’s Limited Death Access Master File 
(LADMF).

LADMF includes records of deaths reported by family 
members, funeral homes, hospitals, financial institutions, 
postal authorities, and federal agencies for persons issued 
a Social Security card. A study comparing the accuracy 
of death data between iKM EHR and LADMF reported a 
concordance of 88.0%, with 93.3% of the death data being 
captured from the structured data of the iKM EHR while 
LADMF supplied an additional 6.7% [19].

The study protocol received an exception and waiver 
of informed consent from the US Oncology Institutional 
Review Board. The security of the data meets the require-
ments of the Health Insurance Portability and Accountability 
Act of 1996, and the study adheres to the principles outlined 
in the Declaration of Helsinki.

2.2  Study Design and Patient Population

This retrospective cohort study included patients with 
ROS1-positive advanced NSCLC who initiated crizotinib 
between 17 January 2013 and 1 June 2019 (i.e., study 
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identification period) within the eligible practices utilizing 
the iKM EHR. The date 17 January 2013 was selected as 
the start date based on the date when NCCN guidelines first 
recommended crizotinib for patients with ROS1-positive 
NSCLC. Diagnosis of NSCLC was determined through a 
review of iKM’s discrete diagnosis and histology fields, 
which were populated during the routine course of care.

Patients were included in the study cohort if they met the 
following criteria: (i) age ≥ 18 years at initial diagnosis of 
NSCLC, (ii) received crizotinib during the study identifica-
tion period, (iii) had ROS1 testing results documented as 
positive in the structured field of EHR (quantitative measure 
of biomarker positivity were not available in the structured 
EHR data), and (iv) had two or more clinic visits within 
the eligible practices following diagnosis during the study 
observation period. The first prescription of crizotinib was 
considered as the index date. Patients were followed longi-
tudinally until 1 December 2019 (i.e., end of study observa-
tion period), last patient record, or date of death, whichever 
occurred first. Figure 1 in the Electronic Supplementary 
Material (ESM) describes the study design.

2.3  Clinical Outcomes

Time to treatment discontinuation (TTD) was defined as 
the interval between index treatment initiation and perma-
nent treatment discontinuation within the study observa-
tion period for any cause. TTD included an assumption of 
30 days’ supply from the last observed dose in the EHR. 
Patients who did not discontinue treatment during the 
study observation period were censored on the study end 
date or the last visit date available in the dataset, whichever 
occurred first. Time to next treatment (TTNT) was measured 
from index treatment initiation to the start date of the next 
treatment or date of death due to any cause; patients were 
censored if they did not receive a subsequent treatment by 
the end of the study observation period. Overall survival 
(OS) was defined as the interval between the index treatment 
and the date of death due to any cause as documented in the 
LADMF and the iKM EHR database. Patients who did not 
die within the study observation period were censored on the 
study end date or the last visit date available in the dataset, 
whichever occurred first. All time-to-event outcomes were 
provided in months.

2.4  Patient Characteristics

Patient characteristics were collected on the index date or 
at the closest date prior to the index date within 30 days. 
Demographic characteristics included age, sex, race, body 
mass index (BMI), geographic location, smoking history, 
and payer type. Clinical characteristics included advanced 
NSCLC diagnosis year, stage at diagnosis, Eastern 

Cooperative Oncology Group (ECOG) performance status, 
tumor histology, distant metastatic site(s), count of meta-
static site(s), ROS1 rearrangements, ALK rearrangements, 
EGFR mutations, PD-L1 expression, BRAF mutations, and 
Charlson comorbidities. Any systemic anticancer therapy 
received before and after the initiation of crizotinib was also 
captured.

2.5  Statistical Analysis

Descriptive statistics were conducted to describe the demo-
graphic profiles, clinical characteristics, overall follow-up 
period, and treatment patterns for the study cohort. TTD, 
TTNT, and OS were assessed using the Kaplan–Meier 
method and the restricted mean survival time (RMST). 
TTNT was also assessed using Fine and Gray’s competing 
risk model to account for competing risk of death [20]. A 
Cox proportional hazard regression model was constructed 
for OS and included age, smoking status, BMI, ECOG per-
formance status, and duration of time from initial NSCLC 
diagnosis to the index treatment as independent variables. 
All analyses were conducted using SAS 9.4 (SAS Inc, Cary, 
NC, USA).

3  Results

Across all participating practices utilizing the full EHR 
capacities, more than 154,000 patients with a diagnosis 
of NSCLC were identified. In total, 154,511 patients were 
excluded because they were aged < 18 years (n = 168), did 
not receive crizotinib during the study identification period 
(n = 153,549), or had ROS1 status of negative or not docu-
mented (n = 794) (Fig. 1). In the final cohort, 38 patients 
met eligibility criteria and were included in the analysis 
(Fig. 1). The median follow-up time from crizotinib initia-
tion to the end of the study observation period or death was 
15.3 (interquartile range (IQR) 4.5–29.4) months. Among all 
38 patients, 76.3% received crizotinib therapy as first-line 
(1L) and 23.7% received it as second-line (2L) or greater.

The median age of the cohort was 68.0  years (IQR 
60.0–73.0), with 65.8% female and 71.1% White (Table 1). 
The largest proportions of patients were treated in the Mid-
west/Northeast (42.1%) and West (31.6%) regions of the 
USA. More than half of the patients were current/former 
smokers (55.9%) and had a median BMI of 25.2 kg/m2 (IQR 
21.2–30.7) with the majority being overweight or obese 
(57.2%) (Table 1). The largest proportion of patients were 
diagnosed with stage IV disease at diagnosis (67.6%) and 
had non-squamous histology (76.3%). Approximately one 
in five (18.4%) patients had an ECOG performance status 
of 2 and three-fifths (63.1%) of patients had at least one 
comorbidity. Most patients initiated crizotinib in 2016 or 
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later (86.8%). Approximately one-third (34.2%) of patients 
received systemic anticancer treatment prior to crizotinib 
and 26.4% received systemic anticancer treatment after cri-
zotinib (Table 2).

3.1  Time to Treatment Discontinuation (TTD)

Overall, 21 (55.3%) patients remained on crizotinib through 
the end of the study observation period. Kaplan–Meier anal-
ysis revealed that the median TTD was 25.2 months (95% 
CI 5.2–not reached (NR); Fig. 2A), and crizotinib discon-
tinuation probabilities at 6, 12, and 24 months were 32.6%, 
43.5%, and 47.8%, respectively. The estimated RMST for 
TTD at 42 months of follow-up for crizotinib users was 
21.9 months (95% CI 15.7–28.0). This indicates that patients 
receiving crizotinib followed for 42 months would discon-
tinue crizotinib at an average of 21.9 months.

3.2  Time to Next Treatment (TTNT)

Ten (26.3%) patients received subsequent treatment. After 
accounting for competing risk of death, probabilities of 
remaining on crizotinib at 6, 12, and 24 months were 86.1%, 
80.3%, and 77.1%, respectively (Fig. 2B). Kaplan–Meier 
analysis results are reported in the ESM (ESM Figure 2).

3.3  Overall Survival (OS)

Among the overall study population, 16 (42.1%) patients died 
during the study observation period. Median OS from crizo-
tinib initiation was 36.2 months (95% CI 15.9–NR), and sur-
vival rates at 6, 12, and 24 months were 77.8%, 71.9%, and 
64.9%, respectively (Fig. 2C). The 42-month RMST showed 
that patients would survive, on average, 27.3 months (95% CI 
21.7–32.8) of the 42 months of follow-up.

Patients with a documented diagnosis of NSCLC 
in The US Oncology Network or OnMark 

between January 17, 2013 and December 01, 
2019

(n = 154,549)

Patients aged at least 18 years at initial diagnosis 
of NSCLC

(n = 154,381) 

Patients who received crizotinib within The US 
Oncology Network and OnMark between January 

17, 2013 and June 1, 2019
(n = 832) 

Patients with a documented diagnosis of ROS1-
positive status

(n = 38) 

Patients observed with at least 2 visits following 
diagnosis between January 17, 2013 and 

December 01, 2019
(n = 38) 

Patients aged < 18 years at 
initial diagnosis of NSCLC

(n = 168) 

Patients not receiving crizotinib 
between January 17, 2013 and 

June 1, 2019
(n = 153,549) 

Patients with no diagnosis of 
ROS1-positive status

(n = 794) 

Patients with fewer than 2 visits 
following diagnosis

(n = 0) 

Fig. 1  Cohort derivation. NSCLC non-small cell lung cancer

Table 1  Baseline demographic characteristics among patients with 
ROS1-positive advanced NSCLC receiving crizotinib

BMI body mass index, IQR interquartile range, kg kilogram, m meter, 
NSCLC non-small-cell lung cancer, SD standard deviation
a Percentages were calculated based on the available data
b Patients can have more than one payer type. Therefore, percentages 
do not add to 100%

Demographic characteristics All patients (n = 38)

Age, years
 Patients with available data 38
 Mean (SD) 66.5 (12.0)
 Median (IQR) 68.0 (60.0–73.0)

Gender, n (%)
 Female 25 (65.8%)
 Male 13 (34.2%)

Race, n (%)
 White 27 (71.1%)
 Non-White 11 (28.9%)

US geographic location, n (%)
 South 10 (26.3%)
 West 12 (31.6%)
 Midwest/Northeast 16 (42.1%)

BMI, kg/m2

 Patients with available data 35
 Mean (SD) 25.1 (6.9)
 Median (IQR) 25.2 (21.2–30.7)

BMI (kg/m2)a, n (%)
 Underweight (< 18.5) 5 (14.3%)
 Normal (18.5–24.9) 10 (28.6%)
 Overweight (25–29.9) 10 (28.6%)
 Obese (≥ 30) 10 (28.6%)

Smoking  historya, n (%)
 Current/former smoker 19 (55.9%)
 Never smoker 15 (44.1%)

Payer  typeb, n (%)
 Medicare 9 (23.7%)
 Others 32 (84.2%)
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In the Cox regression analysis, after controlling for age, 
smoking status, BMI, and duration between NSCLC diag-
nosis and crizotinib initiation, having an ECOG perfor-
mance status of 2 was associated with 4.9-fold higher risk of 
death (HR = 4.9; 95% CI 1.1–21.4; P = 0.0337) compared to 
ECOG performance status of 0 or 1. Similarly, current/former 
smoker status was associated with 6.0-fold higher risk of death 
(HR = 6.0; 95% CI 1.2–30.8; P = 0.0326) compared to never 
smokers, after controlling for age, ECOG performance status, 
BMI, and duration between diagnosis and crizotinib initiation 
(Table 3).

4  Discussion

This real-world study provides insights into the patient char-
acteristics and clinical outcomes among 38 patients diag-
nosed with ROS1-positive advanced NSCLC who received 
crizotinib in a US community-practice setting. Our study 
showed clinical effectiveness of crizotinib with a median 
TTD of 25.0 months, TTNT of 25.2 months, and OS of 
36.2 months.

In comparison to three of the four clinical trials (PRO-
FILE 1001 [21], East Asia (OO12-01) [12], and EUCROSS 
[14]) that evaluated crizotinib use in ROS1-positive 

Table 2  Baseline clinical characteristics among patients with ROS1-
positive advanced NSCLC receiving crizotinib

Clinical characteristics All patients (n = 38)

Follow-up time, months
 Patients with available data 38
 Mean (SD) 19.2 (16.6)
 Median (IQR) 15.3 (4.5–29.4)

Duration of time from initial NSCLC diagnosis to index date, weeks
 Patients with available data 38
 Mean (SD) 58.1 (110.1)
 Median (IQR) 7.3 (3.8–55.7)

Stage at  diagnosisa, n (%)
 Stage I–III 12 (32.4%)
 Stage IV 25 (67.6%)

ECOG performance score at index, n (%)
 0 6 (15.8%)
 1 17 (44.7%)
 2 7 (18.4%)
 Not documented 8 (21.1%)

Disease histology, n (%)
 Non-squamous cell carcinoma 29 (76.3%)
 Others/not documented 9 (23.7%)

Metastases, n (%)
 Yes 25 (65.8%)
 No 13 (34.2%)

Distant metastatic site(s) at index, n (%)
 Bone 9 (23.7%)
 Lung 10 (26.3%)
  Otherb 14 (36.8%)

Count of metastatic site(s) at index, n (%)
 1 12 (31.6%)
 2 5 (13.2%)
 3 + 8 (21.1%)
 Missing 13 (34.2%)

EGFR status, n (%)
 Negative 25 (65.8%)
 Not documented 13 (34.2%)

ALK status, n (%)
 Negative 26 (68.4%)
 Other 12 (31.6%)

PD-L1 status, n (%)
 Positive 16 (42.1%)
 1–49% Expression 9 (21.1%)
 ≥ 50% Expression 7 (18.4%)
 Negative/not documented 22 (57.9%)

BRAF  statusc, n (%)
 Tested 6 (15.8%)
 Not documented 32 (84.2%)

Number of Charlson comorbidities, n (%)
 0 14 (36.8%)
 1 17 (44.7%)
 2 + 7 (18.4%)

Table 2  (continued)

Clinical characteristics All patients (n = 38)

Charlson comorbidity index score
 Patients with available data 38
 Mean (SD) 0.9 (0.9)
 Median (IQR) 1.0 (0.0–1.0)

Year of diagnosis, n (%)
 2006–2015 10 (26.3%)
 2016–2017 15 (39.5%)
 2018–2019 13 (34.2%)

Year of crizotinib initiation, n (%)
 2013–2015 5 (13.2%)
 2016–2017 17 (44.7%)
 2018–2019 16 (42.1%)

Anticancer treatment received, n (%)
 Prior to crizotinib 13 (34.2%)
 After crizotinib 10 (26.4%)

ALK anaplastic lymphoma kinase, ECOG Eastern Cooperative Oncol-
ogy Group, EGFR epidermal growth factor receptor, IQR interquar-
tile range, NSCLC non-small-cell lung cancer, PD-L1 programmed 
cell death ligand-1, SD standard deviation
a Percentages were calculated based on the available data
b “Other” sites of metastasis included categories such as brain, liver, 
and adrenal gland
c The results of BRAF “tested” category was not shown due to data 
privacy
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Fig. 2  Kaplan–Meier curves 
for clinical outcomes among 
patients with ROS1-positive 
advanced NSCLC receiving 
crizotinib. a Time to treatment 
discontinuation (TTD)—KM 
curves with 95% confidence 
interval (CI). b Cumulative 
incidences for time to next treat-
ment (TTNT)—Competing Risk 
Model with 95% CI. c Overall 
survival (OS)—KM curves with 
95% CI
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advanced NSCLC, our study population was older (68 vs. 
range 51–56 years in clinical trials) with a predominance of 
smokers (56% vs. 25–32%) and ECOG performance status 
of 2 (18% vs. 0–6%). At the same time, the median age of 
our study population was comparable to patients enrolled in 
the METROS clinical trial (68 years) [15]. In comparison 
to real-world studies from Europe [16] and China [17], our 
population was also older (68 vs. 51–52 years) with a higher 
proportion of patients being smokers (56% vs. 17–32%). 
Although patients who are smokers tend to be under-tested 
despite guidelines stating that tobacco use should not be 
used as a predictive factor in deciding whom to test, more 
than half of patients were smokers in this study [22, 23]. 
Demographic and clinical profiles of patients in our study 
differed considerably from clinical trials and real-world stud-
ies from other countries highlighting variation in crizotinib 
patient populations across studies. Even though our study 
included a population with a poorer prognosis, we observed 
clinical benefits of crizotinib use. Previous clinical trials and 
real-world studies from other countries did not report TTNT 
but reported PFS. TTNT and to some extent TTD could be 
considered surrogates for PFS [24], and therefore we com-
pared our findings with PFS from those studies. We observed 
higher median TTD (25.0 months) and TTNT (25.2 months) 
compared to median PFS from East Asia (15.9), PROFILE 
1001 (19.2 months), EUCROSS (20.0 months), and MET-
ROS (22.8 months) clinical trials [12, 14, 15, 21]. Similar 

findings were observed in the real-world studies (median 
PFS 9.1–18.4 months) [16, 17]. A retrospective study from 
Europe (EUROS1) included 32 patients and found that 
patients with ROS1-positive lung cancer who received cri-
zotinib had a median PFS of 9.1 months [16]. A study from 
China including 30 patients with ROS1-positive NSCLC 
found that patients who received first-line crizotinib had a 
higher median PFS than those who received platinum‐peme-
trexed chemotherapy (18.4 vs. 8.6 months) [17]. The median 
OS in our study was 36.2 months, which was similar to the 
results of the East Asian (Study OO12-01) clinical trial 
(32.5 months) [12] and was shorter than the OS reported 
in PROFILE 1001 (51.4 months) [21]. Clinical outcomes 
could be affected by patient characteristics and therapies 
that were taken before or after crizotinib, but the variation 
in clinical outcomes due to different treatment sequences 
was not evaluated in this study. The follow-up time in our 
study is 15.3 months. The follow-up time observed in the 
East Asian clinical trial was 21.4 months [12], whereas it 
was 62.6 months in PROFILE 1001 [21]. It is possible that 
the OS in our study will be closer to PROFILE 1001 if our 
study patients had a longer follow-up period. Our study 
also showed that ECOG performance status of 2 and smok-
ing status were the strongest predictors for survival, with a 
higher proportion of patients having these characteristics. 
This could explain the shorter OS observed.

The results of this study should be considered in the 
context of the strengths and limitations of the data source 
and study design. The iKM database is not collected for 
research purposes but for clinical practice reasons. This 
may have impeded the standardization of the data collec-
tion methods, instruments, and reporting practices of the 
physician. The iKM EHR contains information on patients 
only when they are seen by their community oncology 
physicians. Services and procedures provided outside of 
their clinic (e.g., hospitalizations or radiation therapies) 
are not captured by the database. Not all community oncol-
ogy practices utilize the iKM EHR and decision-support 
technology. Therefore, the results of this study will be 
most generalizable to other community oncology practices 
that also adhere to evidence-based treatment guidelines. 
As the study only used structured data fields from the elec-
tronic health record, we were unable to assess the presence 
of brain metastases after crizotinib initiation or reasons for 
permanent treatment discontinuation. Also, it is likely that 
we underestimated the number of patients testing positive 
for the ROS1 biomarker [25]. We did not evaluate if ROS1 
testing was performed for all NSCLC patients and there-
fore we do not know the true rate of genotyping performed 
among all NSCLC patients. The prevalence of ROS1 in 
the general NSCLC population suggests that in our popu-
lation not all advanced NSCLC patients were routinely 
tested for the ROS1 biomarker. This implies that there is a 

Table 3  Predictors of overall survival among patients with ROS1-
positive advanced NSCLC receiving crizotinib: an analysis of 
multivariable Cox proportional hazards regression model (n = 38, 
events = 16)

BMI body mass index, ECOG Eastern Cooperative Oncology Group

Analysis variable Adjusted HR (95% CI) P value

Age group
 < 65 years Reference
 ≥ 65 years 0.9 (0.2–3.4) 0.8334

Smoking history
 Never smoked Reference
 Current/former smoker 6.0 (1.2–30.8) 0.0326
 Not documented 4.6 (0.6–33.0) 0.1276

ECOG performance score at index
 0 or 1 Reference
 2 4.9 (1.1–21.4) 0.0337
 Not documented 0.8 (0.2–3.8) 0.8381

BMI at index
 Underweight/normal Reference
 Overweight/obese 0.3 (0.1–1.0) 0.0562
 Unknown 0.2 (0.03–2.0) 0.1794
 Duration of time from initial 

NSCLC diagnosis to index 
date

1.0 (0.9–1.0) 0.6562
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lack of biomarker testing, potentially leading to an under-
representation of ROS1 patients [26, 27]. Also, testing of 
ROS1 has evolved over the last decade from predominantly 
fluorescence in situ hybridization (FISH)-based assays to 
next-generation sequencing (NGS). However, assays types 
such as FISH and NGS were not provided in this dataset.

5  Conclusions

Patients with advanced ROS1-positive NSCLC who received 
crizotinib in this real-world population were older, had a higher 
proportion of smokers, overweight or obese subjects, and had 
a poorer ECOG performance status than those presented in 
clinical trials. Despite a greater number of patients with these 
negative prognostic factors, the outcomes data from this real-
world analysis were generally consistent with clinical trial 
outcomes data and continue to support the clinical benefit of 
crizotinib in patients with ROS1-positive advanced NSCLC.
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