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Abstract

Context.—Targeted therapy has revolutionized lung cancer treatment and markedly increased 

survival, though data are lacking on patient-reported and end-of-life (EOL) outcomes among 

patients receiving targeted therapy.

Objectives.—This study aimed to compare quality of life (QOL), symptoms, prognostic 

communication, and EOL care between patients receiving targeted therapy and patients with lung 

cancer without targetable mutations.
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Methods.—In this secondary analysis of a randomized trial of early palliative care in advanced 

lung cancer (n=154), we compared change in QOL and symptoms (per the Functional Assessment 

of Cancer Treatment [FACT]-Lung scale) over 24 weeks among patients with lung cancer 

receiving targeted therapy versus those without targetable mutations using linear mixed effects 

models, adjusted for receipt of palliative care, age and gender. We also compared prognostic 

communication and decedents’ EOL health care utilization using logistic regression, adjusted for 

palliative care.

Results.—Compared to individuals without targetable mutations, patients receiving targeted 

therapy (n=35) reported greater improvements in QOL (FACT-General B=0.46; 95% CI=0.19, 

0.73) and symptoms (FACT-Lung Cancer Subscale B=0.12; 95% CI=0.03, 0.20) over time, 

independent of palliative care. Patients receiving targeted therapy were also more likely to report 

they rarely discussed prognosis with their clinicians (OR=2.59, 95% CI=1.01, 6.63) and were 

more likely to receive cancer-directed therapy in their last 14 days of life (OR=14.98, 95% 

CI=4.08, 54.96).

Conclusions.—Relative to patients without targetable mutations, patients with lung cancer who 

receive targeted therapy experience improved QOL and symptoms, are less likely to discuss 

prognosis early in their illness course, and more likely to continue treatment until death and die in 

the hospital.
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Background

Lung cancer is a heterogeneous disease comprised of distinct phenotypes with variable 

clinical behavior. In particular, lung cancer that is driven by targetable mutations in 

oncogenes such as epidermal growth factor receptor (EGFR), anaplastic lymphoma kinase 

(ALK), or c-ros oncogene-1 (ROS1), occurs more often in patients who are younger, 

female, Asian, and never or minimal smokers.1 These patients can receive oncogene-directed 

targeted therapies, which produce a more rapid response and higher response rate, have 

fewer side effects, and prolong progression-free survival relative to chemotherapy in patients 

with mutations in these genes.2 The experience of well-being among patients with lung 

cancer receiving targeted therapy is thus likely to be different from that of patients with lung 

cancer without driver mutations, yet direct comparisons of these populations are limited. 

In addition, how patients receiving targeted therapy communicate about their prognosis 

with their clinicians and their experiences of end-of-life (EOL) care have received limited 

attention.3

Patient-reported outcomes (PROs) provide an important window into patients’ experience of 

illness and treatment.4 Clinical trials of targeted therapy for patients with mutations in EGFR 
or ALK demonstrated improved quality of life (QOL) relative to chemotherapy.5,6 However, 

comparisons of QOL and symptom burden among patients with lung cancer who receive 

targeted therapy compared to patients without targetable mutations are lacking. Similarly, 
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there are no comparisons of the EOL experience among patients with different lung cancer 

subtypes. A single-site retrospective cohort study demonstrated high rates of chemotherapy 

and hospitalization in the last month of life among patients with lung cancer with EGFR 

mutations, findings consistent with intensive EOL care.3

As treatment paradigms for lung cancer become ever more specific to molecular genetics, 

awareness of the corresponding variation in patient well-being and care experiences 

is essential to guide clinical decisions about how to provide optimal supportive care. 

Several randomized clinical trials have demonstrated that early palliative care integrated 

into oncology care from diagnosis improves QOL for patients with advanced cancer.7–10 

Palliative care also improves patients’ understanding of their prognosis and decreases 

chemotherapy use at the end of life.11,12 Based on these findings, the American Society 

of Clinical Oncology recommends the early integration of palliative care for all patients 

with an advanced lung cancer diagnosis.13,14 Yet, these guidelines provide the same general 

guidance of early palliative care integration for all patients regardless of lung cancer subtype 

and treatment regimen. The palliative care needs of patients with lung cancer receiving 

targeted therapy, who live longer with fewer side effects and less treatment toxicity, have not 

yet been studied.

In this secondary analysis of a clinical trial of early integrated palliative and oncology 

care among patients with advanced lung cancer, we compared the QOL, symptom burden, 

illness understanding, and EOL health care utilization among patients who received targeted 

therapy compared to patients without targetable mutations. We also described the content 

of palliative care visits in this trial. We aimed to understand the differences between the 

experiences of illness and health care delivery of these patient subtypes to inform future 

development of tailored, patient-centered palliative care interventions.

Patients and Methods

Study Design

We conducted a secondary analysis of patients with advanced lung cancer enrolled in 

a randomized trial of early integrated palliative and oncology care at the Massachusetts 

General Hospital (MGH), the primary results of which have been previously reported 

(clinicaltrials.gov registration: NCT01401907).8 Patients were enrolled within eight weeks 

of diagnosis. Enrollment took place between May 2, 2011 and July 20, 2015.

Upon providing written informed consent, patients were randomized to receive palliative 

care integrated with oncology care or usual care. Patients in the intervention arm met 

with a palliative care clinician within four weeks of enrollment and monthly thereafter, 

with contact via telephone when in-person visits were not possible. Patients in both arms 

completed questionnaires prior to randomization, at 12 weeks, and at 24 weeks, or within 

three weeks of those time points. Palliative care clinicians reported the focus of clinic visits 

using a web-based data capture tool after each visit. They indicated which topics were 

discussed among a list of palliative care domains, such as symptom management and illness 

understanding.
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Patient Selection

The trial included patients with advanced non-colorectal gastrointestinal cancer and lung 

cancer; this analysis includes only the subset of patients with nonsmall cell lung cancer 

(NSCLC). Patients were ≥ 18 years of age, were receiving their care at MGH, had no 

prior therapy, and had an Eastern Cooperative Oncology Group performance status of 0–2. 

Patients were excluded if they: had already been referred to palliative care or needed an 

immediate palliative care or hospice referral; could not read or understand English; or had 

significant psychiatric or cognitive impairment that impeded their ability to provide consent 

or participate in study activities.

Study Measures

We measured QOL and symptoms with the Functional Assessment of Cancer Treatment 

(FACT) – Lung scale, a measure that includes the 27-item FACT-General (FACT-G; 

assessment of physical, functional, emotional, and social well-being over past week; higher 

scores indicate better quality of life) quality of life measure and a 7-item Lung Cancer 

Subscale (LCS; assessment of common lung cancer symptoms over the past week; higher 

scores indicate lower symptom burden).15 Patients also completed the 14-item Hospital 

Anxiety and Depression Scale (HADS; includes anxiety and depression subscales HADS-

Anxiety and HADS-Depression measuring mood symptoms over the past week; higher 

scores indicate greater anxiety or depression symptoms).16

To measure patients’ understanding of their prognosis and communication about prognosis 

with their clinicians, we used the Prognosis and Treatment Perceptions Questionnaire 

(PTPQ).17 For this analysis, we specifically focused on questions about prognostic 

communication and perception of treatment intent. Patients were asked, “How often have 

you had a conversation with your oncologist about the likely outcome of your cancer 

over time (i.e., your prognosis)?” We dichotomized responses into “never or rarely” and 

“sometimes, often or very often.” Patients were also asked, “If you had to choose one, what 

would you say is your primary goal of your current cancer treatment?” We reported whether 

patients chose the response “to cure my cancer” as a dichotomous variable, consistent with 

prior investigations.17,18 For each of these items, we included the last recorded assessment 

for each patient (from either 12 or 24 weeks), to minimize missing data due to progression-

related loss to follow up.

Clinical Data

We extracted the following clinical data from the electronic health record (EHR): date of 

diagnosis, age, comorbid conditions (reported using the Charlson Comorbidity Index),19 

performance status at study enrollment as documented by the treating oncologist, presence 

of brain metastases, and NSCLC mutation status. We also collected EOL health care 

utilization outcomes from the EHR, including hospitalizations and cancer-directed therapy 

use in the last month of life as well as hospice utilization and length of stay. We confirmed 

the date and location of death using the Social Security Death Index and EHR.
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Statistical Analysis

We used descriptive statistics to summarize baseline clinical characteristics of the study 

cohort. We dichotomized the sample into two groups: patients whose tumors harbored driver 

mutations in EGFR, ALK, or ROS1 and received targeted therapy as first- or second-line 

treatment (“patients receiving targeted therapy”), versus patients whose tumors lacked these 

three mutations (“without targetable mutations”). We used Kaplan-Meier survival analysis to 

compare survival across groups.

To compare the change over time from baseline to 24 weeks in patient-reported outcomes 

(i.e., QOL, symptom burden, and anxiety and depression symptoms) across groups, we 

used linear mixed effect models that utilize maximum likelihood to impute missing data 

and incorporated random intercepts and random slopes. The models were adjusted for 

randomization to early palliative care, age, and gender; analyses included limited variables 

due to small sample size. We used logistic regression to compare patient report of treatment 

goal and frequency of prognostic conversations with clinicians, adjusted for receipt of 

palliative care. Additional covariates such as age and gender were not included in logistic 

models due to limited sample size.

For those patients who received the palliative care intervention, we described the proportion 

of visits that focused on each palliative care domain among the first six or fewer visits 

per patient. Clinicians could report more than one domain and more than one symptom 

per visit. Domains were selected based on National Consensus Project Clinical Practice 

Guidelines for Quality Palliative Care and a qualitative description of how these domains 

were interpreted by clinicians in this study has been previously reported.13,20 We limited 

the palliative care visit content description to the first six visits to correspond to the 

24-week follow-up period for the self-report measures. For those visits in which clinicians 

reported addressing symptoms, we summarized the proportion of visits that focused on each 

symptom and used t-tests to compare across groups.

We used logistic regression to analyze the likelihood of hospice utilization, hospitalization 

and cancer-directed therapy in last 30 days of life, and death in the hospital among patients 

who died during the study or follow-up period, adjusted for receipt of palliative care. We 

also compared hospice length of stay using a nonparametric equality-of-medians test.

Results

Patient Characteristics and Clinical Course

The trial included 154 patients with NSCLC, of whom 35 (22.7%) had mutations in EGFR, 

ALK, or ROS1 and received targeted therapy. Baseline characteristics of these subgroups 

are detailed in Table 1. Patients receiving targeted therapy were younger and more likely 

to be female and have minimal or no smoking history than patients without targetable 

mutations. The most common mutation among the patients who received targeted therapy 

was in EGFR (74.3%). A small number of patients without targetable mutations received 

targeted therapy, reflecting historical use of targeted therapy among patients who were 

not chemotherapy candidates.21 The median overall survival from the time of diagnosis 
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among patients receiving targeted therapy was 38.4 months compared to 12.2 months among 

patients without targetable mutations (p = 0.001).

Patient-Reported Outcomes and Understanding of Treatment Goals

Patient-reported outcome measures at each time point are provided in Table 2 and depicted 

in Fig. 1. There was no difference in baseline scores and approximately a 10-point difference 

in FACT-G scores and 2.3-point difference in HADS-D scores across the groups at 24 weeks 

(Table 2). In linear mixed effects models using maximum likelihood to impute missing data, 

patients receiving targeted therapy reported significant improvements in QOL (FACT-G; 

B=0.46; 95% CI=0.19, 0.73), symptom burden (LCS; B=0.12; 95% CI=0.03, 0.20), and 

depressive symptoms (HADS-D; B=−0.11, 95% CI −0.18, −0.04) over time compared to 

patients without targetable mutations. Patient-reported anxiety symptoms did not differ 

significantly over time across groups (HADS-A; B=−0.01; 95% CI −0.07, 0.05).

Patients receiving targeted therapy were more likely to report that they “never or rarely” 

discussed their prognosis with their oncologist than patients without targetable mutations 

(31.3% versus 15.6%; odds ratio [OR]=2.59, 95% confidence interval [CI] 1.01, 6.63). A 

greater proportion of patients receiving targeted therapy also reported that the intent of 

their treatment was curative compared to those without targetable mutations (40.6% versus 

21.7%; OR 2.58, 95% CI 1.08, 6.02). For these outcomes, the last recorded assessment was 

at 24 weeks for 91% of patients receiving targeted therapy and 74% of patients without 

targetable mutations; for the remainder in each group the last available assessment was at 12 

weeks.

Description of Palliative Care

Overall, 80 patients (52.0%) were randomized to receive palliative care, including 23 

patients receiving targeted therapy (14.9%). The focus of the first six palliative care 

visits among patients receiving targeted therapy was similar to that of visits among 

patients without targetable mutations, with the greatest emphasis on coping support and 

no differences between the groups (Fig. 2a). In addition, palliative care clinicians reported 

addressing symptoms of pain, nausea and vomiting, anxiety, dyspnea, depression, and 

insomnia for both groups of patients (Fig. 2b), with a greater proportion of visits focused 

on pain among the group without targetable mutations (53.6% versus 34.1%; p = 0.002) and 

more visits focused on depression among patients receiving targeted therapy (14.3% versus 

6.2%; p = 0.02).

End-of-Life Outcomes

Comparison of EOL outcomes among decedents (n = 127, including 24 patients receiving 

targeted therapy and 103 patients without targetable mutations) are detailed in Table 3. The 

overall proportion of patients who accessed hospice services was high (94/116 = 81.0%) and 

the likelihood of hospice use was similar across groups. Hospice length of stay (median 17 

days in patients receiving targeted therapy vs. 19 days among patients without targetable 

mutations; p=0.69), and the likelihood of hospitalization in last month of life also did not 

differ between groups (Table 3). Patients receiving targeted therapy were significantly more 

likely to receive cancer-directed therapy in the last 14 days of life (OR 14.98, 95% CI 4.08, 
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54.96) and were more likely to die in the hospital (OR 4.36, 95% CI 1.25, 15.21) than 

patients without targetable mutations.

Discussion

In this study, we demonstrate that patients with advanced lung cancer receiving targeted 

therapy experience improved QOL, symptom burden and depressive symptoms in the first 

24 weeks after diagnosis relative to patients without targetable mutations, independent 

of the important contributions of palliative care to these outcomes. These findings are 

expected given the QOL improvements seen in efficacy trials of targeted therapy, yet the 

contrast to patients without targetable mutations is notable since these groups are effectively 

grouped together in recommendations for the provision of palliative care.5,6,14 Patients 

receiving targeted therapy also reported discussing their prognosis less often with their 

oncology team and were more likely to report that their treatment was curative than patients 

without targetable mutations in the first 24 weeks after diagnosis. Notably, patients receiving 

targeted therapy reported similar levels of anxiety over time as compared to patients without 

targetable mutations even as their QOL and symptoms improved. Finally, patients receiving 

targeted therapy were more likely to receive cancer-directed therapy in the last two weeks of 

life and die in the hospital compared to those without targetable mutations. Taken together, 

these findings demonstrate that patients receiving targeted therapy differ in their experience 

of illness and EOL health care utilization from patients without targetable mutations.

Achieving disease control to improve symptoms and QOL is a major goal of all palliative 

therapy for lung cancer in the metastatic setting. However, historically, the benefit of 

cytotoxic chemotherapy has been limited with significant toxicity for patients with advanced 

NSCLC.22–25 By contrast, targeted therapy with tyrosine kinase inhibitors is not only 

more effective than chemotherapy at achieving disease control for patients with targetable 

mutations, but also has fewer side effects that negatively impact patients’ QOL.5,26,27 Thus, 

patients receiving targeted therapy may not have the same palliative care needs as patients 

without targetable mutations in terms of symptom management, though this trial was not 

designed to answer that question and further research is needed.7

However, palliative care clinicians focus on other topics besides symptom management, 

including improving patients’ ability to cope with illness, helping them understand the 

expected outcome of their condition and preparing them for the EOL.28–30 Such support 

for coping and enhancing prognostic awareness affects patients’ QOL and impacts the type 

of EOL care they receive.12,29,31 Indeed, palliative care clinicians in this study reported 

that they focused on these topics for all patients, though additional research is needed 

to determine whether the nature and content of those conversations vary based on the 

treatment regimen patients receive. Further research to describe prognostic communication 

among patients receiving targeted therapy and their oncology clinicians is also warranted to 

understand opportunities to tailor palliative care integration and support.

In addition, we found that patients receiving targeted therapy had similar levels of anxiety 

symptoms as patients without targetable mutations, despite their improved quality of life, 

longer survival and perception of curative-intent treatment. This finding suggests that these 
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factors may not be the only drivers of anxiety among patients with advanced cancer, and 

that other factors, such as coping with uncertainty, loss of control and ongoing reminders 

of cancer, may similarly affect patients regardless of whether they have effective therapy 

options.32 As treatment paradigms for lung cancer continue to evolve to include both 

targeted therapy and now immunotherapy, identifying the appropriate timing of prognostic 

communication and referral to palliative care, as well as the most beneficial areas of 

palliative care focus, will be important future research objectives.

Our group has previously demonstrated that patients who maintain inaccurate perceptions of 

prognosis within the first 24 weeks after diagnosis are more likely to receive chemotherapy 

near death.11 We observed that patients receiving targeted therapy did not discuss their 

prognosis as often as patients without targetable mutations with the first 24 weeks after their 

diagnosis. Of note, we lack information about later discussions, which is relevant given the 

markedly different survival across these groups. Patients with NSCLC who initially received 

targeted therapy also received cancer-directed therapy at the EOL more often than patients 

without targetable mutations. Chemotherapy in the last weeks of life is associated with 

increased physical and psychological distress as well as higher EOL health care utilization 

and thus is a National Quality Forum quality indicator of poor-quality care.23,31,33 Whether 

all cancer-directed therapy has the same effect on EOL outcomes as chemotherapy has 

not yet been extensively studied, but even less toxic treatments may prevent enrollment in 

hospice or increase death in the hospital when continued until the EOL.34 The findings 

from this study further underscore the need for clear communication about prognosis and 

treatment expectations early in the course of illness, as well as the elicitation of goals 

and values among patients receiving targeted therapy. For patients with effective treatment 

options like targeted therapy, it is appropriate to share in patients’ hope to gain good quality 

time from treatment, yet also important to offer them the opportunity to learn about how 

things will change when their cancer develops resistance to targeted therapy.35

This study is limited by small sample size and its design as a secondary analysis of a 

clinical trial to evaluate early integrated palliative care, rather than a prospective study 

to specifically compare outcomes and palliative care delivery among patients receiving 

targeted therapy versus without targetable mutations. Because of the difference in survival 

across groups, there was greater loss to follow-up due to death among patients without 

targetable mutations. Consequently, it is possible that this analysis underestimated true 

differences in patient-reported outcomes such as QOL and symptoms between these groups 

due to survival bias, since patients without targetable mutations who died during follow-up 

likely had worsening QOL and symptoms prior to death. The survival difference may 

have also affected patient reports of prognostic communication and treatment goal, since 

assessments occurred closer to death for patients without targetable mutations. In addition, 

this trial was conducted prior to approvals of immune checkpoint inhibitors, which are now 

part of first-line therapy for most patients with lung cancer without targetable mutations. 

Patients receiving these therapies likely have yet a different experience than patients 

receiving chemotherapy alone or targeted therapy, and thus their patient-reported outcomes 

are an avenue for future research. Finally, the trial was conducted at a single site where 

several specialists with expertise in lung cancer targeted therapy practice. Accordingly, the 

proportion of patients receiving targeted therapy in this study was higher than would be 
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expected in community oncology care settings and may include patients who were more 

motivated to seek treatment at a tertiary care center, a possible explanation for the higher 

rate of cancer-directed therapy utilization at EOL.

Conclusion

Targeted therapy has transformed the experience of the subset of patients with advanced 

lung cancer and is a model of successful precision oncology. In this study, we demonstrated 

that patients receiving targeted therapy experience improved QOL, symptom burden, and 

depression symptoms in the first 24 weeks after diagnosis relative to patients without 

targetable mutations, independent of palliative care involvement. Yet, patients receiving 

targeted therapy were also less likely to report discussing their prognosis early in their 

cancer course and ultimately more likely to receive cancer-directed therapy at the EOL 

compared to patients without targetable mutations. These findings identify a potential 

role for palliative care to cultivate prognostic awareness among patients receiving highly 

effective therapy for life-limiting cancer in order to help them identify their goals and values 

and guide future treatment decisions.
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Fig. 1. 
Patient-reported outcome change over time among patients receiving targeted therapy and 

those with lung cancer without targetable mutations. Shown are unadjusted means and 95% 

confidence intervals at baseline, 12, and 24 weeks for (A) Quality of life, measured with 

the Functional Assessment of Cancer Therapy-General (FACT-G); (B) Symptom burden, 

measured with the Lung Cancer Subscale (LCS) of the FACT-Lung; (C) Depression, 

measured by the Hospital Anxiety and Depression Scale (HADS)-Depression subscale; 

and (D) Anxiety, measured by the HADS-Anxiety subscale. The unstandardized coefficient 

of the group-time interaction from linear mixed effects models for each patient-reported 

outcome are also shown, with 95% confidence intervals.
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Fig. 2. 
Overall (A) and symptom-specific (B) visit focus for palliative care visits among patients 

randomized to receive the palliative care intervention. The bars represent the proportion of 

the first six visits for each patient that focused on each topic. The focus of the visit was 

reported by clinicians after the visit. Clinicians could report more than one topic per visit.
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Table 1

Baseline Characteristics of Patients With Lung Cancer

Receiving Targeted Therapy N = 35 Without Targetable Mutations N= 119 P

Age in years, median (range) 60.6 (31.4–83.6) 65.5 (43.9–84.0) 0.004

Female gender, n (%) 23 (65.7) 58 (48.7) 0.08

Race/ethnicity, n (%)

 White 30 (85.7) 107 (89.9) 0.21

 American Indian/Alaskan Native 0 2 (1.7)

 Asian 3 (7.7) 1

 Black 1 (2.9) 4 (3.4)

 Hispanic 0 1 (0.8)

 Other 1 (2.9) 4 (3.4)

Smoking, n (%)

 Never smoker/ <10 pack years 27 (77.1) 19 (16.0) <0.001

 > 10 pack-years 7 (20.0) 98 (82.4)

Comorbidity (CCI), mean (SD) 6.6 (1.1) 7.1 (1.2) 0.05

Performance status at enrollment, n (%)

 0 10 (28.6) 25 (21.0) 0.63

 1 23 (65.7) 85 (71.4)

 2 2 (5.7) 9 (7.6)

Brain metastases at diagnosis, n (%) 16 (45.7) 35 (29.4) 0.07

Mutation, n (%)

 EGFR 26 (74.3) -

 ALK 7 (20.0) -

 ROS1 2 (5.7)

Treatment regimen Chemotherapy

 First line 10 (28.6) 111 (93.3)

 Second line 11 (31.4) 49 (41.2)

Tyrosine kinase inhibitor (TKI)

 First line 24 (68.6) 3 (2.5)

 Second line 26 (74.3) 2 (1.7)

Lines of therapy, mean (SD) 3.6 (2.1) 2.2 (1.4) 0.0001

Randomized to receive palliative care 23 (65.7) 57 (47.9) 0.06
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