
ORIGINAL ARTICLE

The symptom burden of non-small cell lung cancer in the USA:
a real-world cross-sectional study

Shrividya Iyer & Adam Roughley & Alex Rider &

Gavin Taylor-Stokes

Received: 20 March 2013 /Accepted: 27 August 2013 /Published online: 12 September 2013
# Springer-Verlag Berlin Heidelberg 2013

Abstract
Purpose Disease symptom management in patients with ad-
vanced non-small cell lung cancer (NSCLC) is a critical aspect
of therapy. The main objective of our study was to assess
patient-reported outcomes and the degree of concordance
between physician and patient perceptions of symptom sever-
ity in advanced NSCLC in the USA.
Methods Patients with advanced (stage IIIB/IV) NSCLC
(N=450) were recruited in a nationwide (USA) lung cancer
study. Patients and their oncologists completed patient and
physician versions of the Lung Cancer Symptom Scale
(LCSS). Patient-reported lung cancer-specific quality of life
was assessed with the Functional Assessment of Cancer Thera-
py—Lung (FACT-L). Concordance was assessed using the
kappa-statistic. Regression analysis was performed with
FACT-L total score as the dependent variable and patient-
reported LCSS symptom scores as predictors.
Results A high proportion of patients experienced lung cancer
symptoms: fatigue (100 %), loss of appetite (97 %), shortness
of breath (95 %), cough (93 %), pain (92 %), and blood in
sputum (63 %). Concordance between physician and patients
was lowest for loss of appetite (kappa 0.1701) and greatest for
hemoptysis (kappa 0.4586). Loss of appetite (β =−0.204;
p <0.001), cough (β =−0.145; p <0.01), pain (β =−0.265;
p <0.001), and shortness of breath (β =−0.145; p <0.01) were
found to be significant predictors of the quality of life.
Conclusions Symptom burden in patients with advanced
NSCLC is high and has a negative impact on the quality of

life. Patient-reported outcomes data could help optimize dis-
ease outcomes and therapy management in NSCLC.
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Introduction

Lung cancer is the leading cause of cancer-related death in the
USA. In 2011 alone, 221,000 new cases of the disease were
diagnosed and an estimated 156,900 individuals died as a
result of the disease [1]. The prognosis for patients with lung
cancer is poor, with only approximately 15 % of patients still
alive 5 years after their initial diagnosis [2]. Non-small cell
lung cancer (NSCLC) accounts for more than 85 % of all lung
cancer cases [1]. Only approximately 15 % of patients are
diagnosed while the cancer is still confined to the primary site,
and 56 % of patients are not diagnosed until their cancer has
reached an advanced stage with the development of metasta-
ses [2]. This latter group has the poorest prognosis, with an
estimated 5-year survival rate of just 3.6 % [2].

The most common symptoms associated with lung cancer
include cough, shortness of breath, and chest pain. Studies in
small cohorts of lung cancer patients have highlighted the
detrimental impact of lung cancer symptoms on the quality
of life (QoL) [3, 4]. However, few studies have systematically
evaluated the relationship between lung cancer symptoms and
QoL. Moreover, there is also an apparent lack of understand-
ing of the agreement between patient and physician perception
of symptom burden in NSCLC. A number of studies have
highlighted a lack of concordance between patient and clini-
cian reporting of cancer-related symptoms in patients with a
variety of cancer diagnoses [5–7]. Such discrepancies may
impair the ability of clinicians to identify areas of need for
individual patients and thereby to meet the holistic needs of
patients with and undergoing treatment for lung cancer.
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The current real-world study was conducted to understand
and evaluate the current burden of lung cancer-related symp-
toms and its impact on patient-reported QoL in patients with
advanced NSCLC in the USA. In addition, the study assessed
the degree of concordance between physician- and patient-
reported lung cancer symptoms.

Patients and methods

Study design

The Adelphi NSCLC Disease Specific Program is a real-
world, patient record-based study of oncologists in the USA.
The study was undertaken in 2011 and is based on completion
of detailed record forms by physicians (Physician Record
Form—PRF) and self-completion questionnaires by eligible
patients (Patient Self-completion Form—PSC). The study
was conducted as per the Pharmaceutical Business Intelli-
gence and Research Group code of conduct, and the physi-
cians did receive reimbursement for participation in the survey
in line with these guidelines.

Physician recruitment and eligibility

Eligible physicians were those actively involved in the man-
agement of patients with NSCLC who reported seeing at least
five patients with advanced (stage IIIB/IV) NSCLC each
week. In addition, physicians must have gained their medical
qualification between 1978 and 2009.

Patient recruitment and eligibility

Participating physicians were asked to invite patients for
whom they completed a PRF to complete a PSC. Eligible
patients were those with advanced (stage IIIB/IV) disease
receiving drug treatment. Each participating patient provided
consent for anonymous and aggregated reporting of research
findings. Patients who were participating in a clinical trial at
the time of this study were excluded from participation.

Data collection

Physician Record Forms (physician completed)

Each participating physician completed a detailed PRF for
their next five patients consulted with NSCLC who were
receiving first-line treatment, five patients who were receiving
second-line treatment, and two patients who were receiving
third-line treatment for their NSCLC (12 patients in total)
during the study period. Data collected via the PRF included
patient demographics, medical and disease history (including

hospitalizations), current and previous treatments for NSCLC,
and co-morbidities. Physicians also completed the Observer
version of the Lung Cancer Symptom Scale (LCSS) [8]. The
Observer LCSS consists of six items which address the inten-
sity of major lung cancer symptoms (loss of appetite, fatigue,
cough, dyspnea, hemoptysis, and pain). Each itemwas given a
numerical score from 100 (none) to 0 (severe). Specific de-
scriptors of 0 (severe), 25 (marked), 50 (moderate), 75 (mild),
and 100 (none) were provided with each question.

Patient Self-completion Forms

Patients completed the patient version of the LCSS as part of
the PSC, as well as the Functional Assessment of Cancer
Therapy—Lung (FACT-L) [9].

The patient version of the LCSS consists of nine items
including six symptoms (appetite, fatigue, cough, shortness of
breath [presented as dyspnea in the physician version of this
tool], blood in sputum [presented as hemoptysis in the physician
version], pain), total symptomatic distress, activity status, and
global QoL with a recall period of ‘the past day.’ Each item is
measured on a 100-mm visual analog scale extending from ‘as
good as it could be’ to ‘as bad as it could be,’ and the patient is
asked to place a mark along the line where it best described their
symptoms. The three summation questions include total symp-
tomatic distress, activity status, and global QoL. The mean of
the six major lung cancer symptom scores can be combined to
give an ‘average symptoms burden score,’ with a higher score
indicating a higher severity of symptom burden [8].

The FACT-L contains four generic cancer-specific domains
and one lung cancer-specific subscale. The general subscales
include physical well-being (PWB), social/family well-being,
emotional well-being, and functional well-being (FWB). The
seven-item Lung Cancer Subscale (LCS) assesses the impact of
symptoms commonly reported by lung cancer patients, includ-
ing shortness of breath, loss of weight, and chest tightness. All
of the questions are rated on a five-point Likert-type scale
ranging from 0 (not at all) to 4 (very much). ATrial Outcome
Index can be derived by adding scores on the PWB and FWB
subscales to the LCS, with a maximum possible score of 84
(the PWB, FWB, and LCS subscales had seven questions
each); the total FACT-L score had a maximum of 136. Higher
scores represented better functioning and better QoL [9].

Patients completed the forms independently, and physicians
were blinded to the responses of the patients (and vice versa).

Statistical analyses

Descriptive statistics were calculated (mean, standard deviation
[SD]) as appropriate. The statistical significance of differences in
the variables of interest was determined using appropriate sta-
tistical tests, including t tests. Categorical data were evaluated
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using chi-square tests or Fisher's exact test; ordinal data were
evaluated using Mann–Whitney or Kruskal–Wallis tests.

A concordance analysis was conducted to evaluate agree-
ment between patient- and physician-reported lung cancer
symptoms using the kappa-statistic. To achieve this, LCSS
observer and patient scores were grouped into five categories
(0, 25, 50, 75, and 100) with scores rounded to the nearest 25.
The observer scale categories were then reversed so that sever-
ity categories were comparable with the patient scale groupings
(i.e. 0=none, 100=severe for both scales). The level of concor-
dance was categorized according to Landis and Koch [10] with
a kappa- statistic of <0 indicating ‘no agreement,’ 0–0.20
indicating ‘slight,’ 0.21–0.40 indicating ‘fair,’ 0.41–0.60 indi-
cating ‘moderate,’ 0.61–0.80 indicating ‘substantial,’ and 0.81–
1.0 indicating ‘almost perfect agreement.’

Finally, regression analyses were conducted to determine
predictors of lung cancer-specific QoL. The FACT-L total
score was the dependent variable in the regression model.
Independent variables were the individual symptom scores
reported by the patients on the LCSS. Age, gender, stage of
disease, and performance status (Karnofsky score) were also
used as independent variables.

Results

Demographics

A total of 101 physicians took part in the study and provided a
total of 1,200 PRFs for individual patients. In all, 450 patients

Table 1 Patient demographics,
disease, and treatment history

ALK anaplastic lymphoma ki-
nase, BMI body mass index,
EGFR epidermal growth factor
receptor, KRAS v-Ki-ras2 Kirsten
rat sarcoma viral oncogene ho-
molog, SD standard deviation
a p <0.001 for stage IIIB versus
stage IV patients
b p <0.05 for stage IIIB versus
stage IV patients
c p <0.01 for stage IIIB versus
stage IV patients

Characteristic Overall population Stage IIIB Stage IV

N Value N Value N Value

Mean age, years (SD) 1,200 64.7 (9.8) 267 62.5 (9.6) 928 65.3 (9.8)a

Gender, % male 1,149 56.5 256 58.2 889 56.0

Ethnicity, % 1,194 267 922

White/Caucasian 70.9 75.3 69.7

African American 18.3 13.1 19.7b

Spanish/Hispanic 5.4 6.0 5.3

Native American 0.2 0.0 0.2

Asian (Indian subcontinent) 2.0 3.7 1.5b

Asian (other) 2.8 1.5 3.1

Other 0.3 0.4 0.3

Mean BMI, kg/m2 (SD) 1,182 26.6 (4.7) 256 26.8 (4.8) 921 26.6 (4.7)

Smoking history, % 1,194 265 924

Current smoker 34.8 34.3 34.8

Ex-smoker 43.4 42.6 43.6

Non-smoker 21.9 23.0 21.5

Mean pack-years
(smokers only), (SD)

402 41.4 (23.9) 89 40.4 (20.0) 311 41.7 (25.0)

Tumor type on diagnosis, % 1,183 261 917

Squamous cell 28.3 35.2 26.4c

Large call carcinoma 8.2 7.7 8.3

Adenocarcinoma 62.0 56.3 63.7b

Other 1.4 0.8 1.6

Diagnostic testing, %

ALK 1,170 32.5 258 28.7 907 33.5

KRAS 1,141 26.8 258 26.4 878 27.0

EGFR 1,180 48.8 260 38.5 915 51.7a

Mean years since diagnosis (SD) 1,193 0.9 (1.1) 266 0.7 (1.3) 922 0.9 (1.0)b

Disease stage (N) and line of
treatment (%)

1,195 N=267 N=928

First 41.6 61.8 35.8a

Second 41.7 32.6 44.3a

Third 15.6 5.2 18.5a

Fourth 1.1 0.4 1.3
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completed a PSC (38 % of those for whom a corresponding
PRF was available). The demographics and disease history of
the study population are presented in Table 1.

The majority of patients (70.2 %) receiving first-line treat-
ment were prescribed combination therapy (most commonly
carboplatin+paclitaxel, carboplatin+pemetrexed, and car-
boplatin+gemcitabine). Monotherapy was the most common
treatment regimen among patients receiving second-line therapy
(71.6 % of patients; the most common agents were erlotinib,
pemetrexed, or gemcitabine).

Lung cancer symptom burden

At the time of the study, the majority of patients had lung
cancer symptoms as reported by their physicians (769/886
patients; 86.8 %). The most common symptoms were persis-
tent cough (520/803; 64.8 %), fatigue (608/807; 75.3 %), and
dyspnea (436/738; 59.1 %).

Patients reported a mean overall LCSS total score of 400.7
(SD 195.7) and a mean symptom score of 42.3 (SD 21.5;
Table 2). Mean scores for individual symptoms ranged from
18.4 for blood in sputum (hemoptysis) to 53.2 for fatigue.
Patients with stage IV disease generally reported a greater
symptom burden than did patients with stage IIIB disease.
This was most marked (greater than ten point differences) for
loss of appetite, fatigue, and pain. Patients with stage IV
disease also reported a greater impact of disease-related symp-
toms on their ability to carry out normal daily activities (50.4

versus 38.9 points) and QoL (55.8 versus 45.1 points) com-
pared with patients with stage IIIB disease.

Physicians reported a mean overall LCSS total score of
449.8 (SD 90.2). Patients regarded the majority of their symp-
toms as moderate or marked in intensity, while physicians
evaluated the majority of symptoms as being mild to moderate
in intensity (Fig. 1). Overall, concordance between physician-
and patient-reported lung cancer symptom burden was con-
sidered to be ‘slight’ based on the Landis and Koch [10]
criteria (38 % agreement, kappa 0.1561; Table 3). Agreement
was greatest for hemoptysis (agreement 70 %, kappa 0.4586)
and lowest for loss of appetite (agreement 36 %, kappa
0.1701) and fatigue (agreement 40 %, kappa 0.2033).

FACT-L

Patients reported a mean FACT-L score of 71.7; mean
subscale scores ranged from 11.0 for the functional well-
being subscale to 16.8 for the physical well-being subscale
(Fig. 2).

The regression model found a significant negative impact
on patient-reported lung cancer-specific QoL for loss of appe-
tite (β =−0.204; p <0.0001), cough (β =−0.145; p =0.001),
shortness of breath score (β =−0.145; p =0.003), and pain
(β =−0.265; p <0.0001). Among the control variables, age
(β =0.217; p =0.004) and performance status (β =0.283;
p <0.0001) were found to be significant predictors of
patient-reported lung cancer-specific QoL (Table 4).

Table 2 Patient-reported symptom burden (LCSS)

LCSS assessment Total population
(mean, SD)

Stage IIIB
(mean, SD)

Stage IV
(mean, SD)

p value (stage IIIB
versus stage IV)

Total score 400.7 (195.7)
N =393

345.2 (203.4)
N=122

425.1 (187.3)
N =270

<0.001

Symptom score 42.3 (21.5)
N =405

37.1 (23.2)
N=122

44.5 (20.4)
N =282

0.001

Appetite 48.1 (25.8)
N =424

40.0 (25.9)
N=126

51.4 (25.1)
N =297

<0.001

Fatigue 53.2 (24.7)
N =420

45.5 (25.1)
N=124

56.3 (23.8)
N =295

<0.001

Cough 48.4 (29.9)
N =421

45.1 (31.1)
N=126

49.7 (29.4)
N =294

0.148

Shortness of breath 44.7 (27.0)
N =414

38.1 (25.9)
N=124

47.4 (27.1)
N =289

0.001

Blood in sputum 18.4 (23.6)
N =417

20.8 (27.4)
N=125

17.4 (21.8)
N =291

0.176

Pain 39.7 (28.1)
N =412

32.7 (28.2)
N=125

42.9 (27.6)
N =286

0.001

Symptoms from lung cancer 46.8 (25.0)
N =414

38.4 (23.4)
N=126

50.3 (24.7)
N =287

<0.001

Ability to carry out normal activities 46.9 (24.7)
N =405

38.9 (24.1)
N=125

50.4 (24.3)
N =279

<0.001

Quality of life today 52.6 (26.8)
N =411

45.1 (25.4)
N=126

55.8 (26.7)
N =284

<0.001

LCSS Lung Cancer Symptom Scale, SD standard deviation
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Discussion

The current study is, to our knowledge, the first specific and
comprehensive evaluation of the burden of lung cancer-

related symptoms among patients with advanced NSCLC in
the USA. The results of the current study have shown that the
burden of lung cancer-specific symptoms in patients with
advanced disease is high, even among patients receiving
treatment within current guidelines. The perceived burden of
cancer-related symptoms was found to be higher among pa-
tients with stage IV disease than those with stage IIIB disease,
particularly for loss of appetite, fatigue, and pain. Patients with
stage IV disease also reported a greater impact on their ability
to carry out normal activities and on their QoL as a result of
their cancer-related symptoms than those with stage IIIB
disease. Consistent with previous studies, the current study
has also highlighted some degree of discordance between the
assessment of symptom intensity from the perspective of both
patients and physicians [5, 6, 11]. The lowest level of agree-
ment was observed for the purely patient-perceived/subjective
symptoms of loss of appetite and fatigue, while the greatest
level of agreement was observed for the objective symptoms
of hemoptysis. Finally, this study also showed that the

Fig. 1 a Patient- and b
physician-reported LCSS severity
distribution for individual
symptoms. LCSS Lung Cancer
Symptom Scale

Table 3 Physician–patient symptom burden (LCSS) and concordance
analysis (see also Fig. 1 for actual levels of symptom burden reported)

LCSS symptom N Agreement (%) Kappa Concordance level

Loss of appetite 424 36.3 0.17 Slight

Fatigue 420 39.8 0.20 Slight

Cough 420 38.6 0.24 Fair

Shortness of breath 414 45.4 0.29 Fair

Blood in sputum 417 70.0 0.46 Moderate

Pain 412 45.4 0.28 Fair

Overall 392 37.5 0.16 Slight

LCSS Lung Cancer Symptom Scale
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presence of a variety of patient-reported disease-specific
symptoms (including cough, dyspnea, and pain) were predic-
tive for poor QoL as indicated by low FACT-L scores.

A small number of studies have previously reported discor-
dance between patient- and physician-reporting of cancer-
related symptom burden. Oi-Ling et al. [5] evaluated the dis-
tress caused by a panel of 13 symptoms among 82 patients with
advanced cancer in the last week of life as assessed by the
patient, their caregiver, and their physician. Data for 30 patients
were available, and the most common tumor was cancer of the
lung. Caregiver ratings agreed well with those of patients for
five of the 13 symptoms, including common lung cancer-
related symptoms (dyspnea and cough); physician ratings
agreed with patient ratings for just three of the 13 symptoms
and physicians tended to underrate the distress. In an analysis
of data from 2,279 patients with cancer taking part in 1 of 14
clinical trials supported by the European Organisation for Re-
search and Treatment of Cancer, Quinten et al. [11] noted that
patient- and physician-reported symptom scores differed. Most
recently, Sikorskii et al. [6] examined the concordance between
patient-reported cancer symptoms and physician reports as
captured in the medical record. Using a checklist of 12

symptoms, they examined symptom reports among a cohort
of 384 women with breast cancer who completed telephone
interviews at baseline and after 5 and 11 weeks. They then
compared patient-reported symptoms with those recorded in
the medical record for each patient and found only poor to
slight agreement between physician- and patient-reporting of
the 12 symptoms. Finally, Vogelzang et al. [7] identified con-
siderable disagreement between patients with a variety of can-
cers and their physicians in terms of the most distressing
symptom and the level of impact of cancer-related symptoms
on their daily lives. A lack of concordance between patient- and
physician-assessed symptom burden has been identified in
other clinical settings, including rheumatoid arthritis for the
presence of tender and painful joints [12] and overall disease
severity [13], respiratory illness [14], and anxiety and depres-
sion [15]. Such studies and the results of our analyses have
shown the least level of agreement for symptoms such as
shortness of breath or loss of appetite that have a subjective
component compared to symptoms like hemoptysis that are
more objective in nature. Our results thus highlight the impor-
tance of assessing symptoms both from an objective physician's
perspective and from the subjective perspective of patients in
order to capture a more comprehensive clinical picture that
could help optimize therapy management outcomes.

The results reported here in a large cohort of patients with
advanced disease are consistent with previous smaller studies
that have shown that severity of symptom burden could im-
pact general response to therapy [16] and that the presence of a
number of lung cancer symptoms adversely impacts patients'
QoL. Mohan et al. [3] reported that the cumulative symptom
burden and all dyspnea measures adversely impacted on QoL
in 101 patients with lung cancer. Xara et al. [4] reported that a
number of lung cancer-related symptoms such as loss of
appetite were associated with worse QoL among 56 patients
withNSCLC. Taken together, the observations in these studies
highlight the importance of symptom control in improving or
at least maintaining the QoL in patients with advanced
NSCLC. As such, novel therapies that can demonstrate a
positive impact on these symptoms could help improve QoL
in patients with advanced lung cancer.

Fig. 2 Patient-reported FACT-L
scores. FACT-G Functional
Assessment of Cancer
Therapy—General, FACT-L
Functional Assessment of Cancer
Therapy—Lung, TOI Trial
Outcome Index

Table 4 Predictors of patient-reported lung cancer-specific QoL (depen-
dent variable is the FACT-L total score)

Variable β coefficient (SE) p value

LCSS—loss of appetite −0.20 (0.05) <0.001

LCSS—fatigue 0.01 (0.05) 0.777

LCSS—cough −0.15 (0.04) 0.001

LCSS—shortness of breath −0.15 (0.05) 0.003

LCSS—blood in sputum −0.04 (0.04) 0.246

LCSS—pain −0.26 (0.04) <0.001

Age 0.22 (0.07) 0.004

Female gender −1.04 (1.46) 0.478

Stage of disease (stage IV versus IIIB) −3.01 (1.61) 0.062

Current Karnofsky score 0.28 (0.06) <0.001

FACT-L Functional Assessment of Cancer Therapy—Lung, LCSS Lung
Cancer Symptom Scale, QoL quality of life, SE standard error

186 Support Care Cancer (2014) 22:181–187



Recent studies have suggested that, among patients with
NSCLC, a higher burden of lung cancer-related symptoms
may adversely affect both response to treatment [16] and overall
survival [17]. In a small, survey-based pilot study among 30
patients with advanced NSCLC, the majority of patients (90 %)
regarded symptom control as a crucial part of any maintenance
chemotherapy regimen [18]. A separate study in 89 patients with
advanced NSCLC found that improvements in progression-free
survival (PFS) were regarded as important by patients only if
disease symptoms were mild. In patients with severe disease
symptoms, improvements in PFS were in fact regarded as
detrimental [19]. Such studies highlight the need to understand
the perceived burden of disease symptoms in patients with
advanced NSCLC in order to meet the needs of such patients
when developing care plans.

When considering the results presented here, it is important
to acknowledge some limitations of our study. Data collected in
our study were focused on the presence of perceived burden of
symptoms in patients with advanced NSCLC at a single
timepoint, which was at the time of the survey completion.
Such an approach allows data to be captured for a large cohort
of patients for a single point in time. Further studies will be
required to evaluate the impact of change in symptoms or
patient status over time. In addition, the current study focused
only on patients with advanced disease (stage IIIB or IV)
receiving drug treatment; perceptions of symptom burden
may be different for those with earlier-stage disease. Further
studies are also needed to address issues such as the accept-
ability of intensive treatment to achieve symptom palliation.

In conclusion, the results of the study presented here high-
light the considerable burden of lung cancer-related symptoms
among patients with advanced NSCLC in the USA. They also
highlight the need to consider the patient's perception of the
burden of lung cancer-specific symptoms when managing pa-
tients with advanced NSCLC and selecting treatments. Future
therapies showing an improvement in lung cancer symptoms
could lead to significant improvements in QoL and could
provide incremental clinical value over current therapies.
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