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Abstract

Background—The Edmonton Symptom Assessment Scale (ESAS) is widely used for symptom 

assessment in the clinical and research settings. We used the sensitivity-specificity approach to 

identify the minimal clinically important difference (MCID) for improvement and deterioration for 

each of the 10 ESAS symptoms.

Methods—This multicenter, prospective, longitudinal study enrolled advanced cancer patients. 

ESAS was measured at first clinic visit and a second visit 3 weeks later. For each symptom, we 

assessed Patient's Global Impression (“better”, “about the same”, or “worse”) at the second visit as 

the external criterion, and determined the MCID based on the optimal cutoff in receiver-operating 

characteristic (ROC) curve. We conducted sensitivity analysis by estimating MCIDs using other 

approaches.

Results—Among the 796 participants, the median duration between the 2 study visits was 21 

days (interquartile range 18-28 days). The area under the ROC curve varied between 0.70-0.87, 

suggesting good responsiveness. For all 10 symptoms, the optimal cutoff was ≥1 point for 
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improvement and ≤−1 point for deterioration, with sensitivities of 59%-85% and specificities of 

69%-85%. Using other approaches, the MCIDs varied between 0.8 and 2.2 for improvement and 

between −0.8 and −2.3 for deterioration in within-patient analysis, between 1.2 and 1.6 with the ½ 

standard deviation approach, and between 1.3 and 1.7 with the standard error of measurement 

approach.

Conclusions—ESAS was responsive to change. The optimal cutoffs were ≥1 point for 

improvement and ≤−1 point for deterioration for each of the 10 symptoms. Our findings have 

implications for sample size calculations and response determination.
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INTRODUCTION

Patients with advanced cancer frequently experience significant symptom burden throughout 

the disease trajectory [1]. Routine standardized symptom assessment employing patient-

reported outcomes represents the cornerstone of personalized symptom management [2]. A 

number of symptom batteries have been developed, with the Edmonton Symptom 

Assessment Scale (ESAS) being one of the most widely used questionnaires in clinical 

practice and research [3]. ESAS has been translated and adopted for symptom screening in 

many countries in North America, South America, Europe, Asia and Africa, and has been 

validated in different oncology and palliative care settings [4-11].

One critical aspect related to the symptom assessment using ESAS involves identifying what 

constitutes a minimal clinically important difference (MCID) [12]. In the acute pain setting, 

the MCID for a single 0-10 numeric rating scale has been studied [13]; however, the MCID 

of the 10 ESAS symptoms has not been systematically assessed in a prospective fashion 

[14]. A better understanding of the MCID of ESAS has important implications for symptom 

response determination and sample size calculation. In this multicenter prospective study, 

we determined the MCID for each of the 10 ESAS symptoms in patients with advanced 

cancer using the sensitivity-specificity anchor-based approach.

METHODS

Participants

This is an international longitudinal observational study. The inclusion criteria included the 

following: (1) diagnosis of advanced cancer, defined as locally advanced, recurrent or 

metastatic disease, (2) 18 years of age or greater, (3) seen at an outpatient clinic at one of the 

6 participating centers, and (4) scheduled to return to clinic 14 to 34 days after the first study 

visit for a second ESAS questionnaire. Patients with delirium (Memorial Delirium 

Assessment Scale [MDAS] of 13 or greater) were excluded. The institution review boards at 

all participating centers approved the study. All participants provided written informed 

consent.
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Participating centers included MD Anderson Cancer Center in Houston; United States, King 

Hussein Cancer Center in Amman, Jordan; Barretos Cancer Hospital in Barretos, Brazil; 

Pontificia Universidad Catolica de Chile in Santigo, Chile, Kangdong Sacred Heart hospital 

in Seoul, Republic of Korea, and Tata Memorial Center in Mumbai, India. All 6 institutions 

were tertiary care hospitals with access to comprehensive cancer treatments and supportive 

care. The centers in Houston, Jordan, Brazil and India are part of the Sister Institution 

Research Network, a multi-national cancer research cooperative. All participants were 

enrolled from the palliative care outpatient clinics at consultation with the following 

exceptions: a minority of Brazilian patients were enrolled at an outpatient palliative care 

follow up visit, US patients were consented during their first followup clinic visit because all 

assessments for the first study visit were routinely collected at consultation, and Korean 

patients were enrolled from oncology clinics. These minor variations in inception cohort 

provided us with a more diverse patient population to determine MCID and increased its 

generalizability.

Data collection

Data collection occurred between December 8, 2011 and April 30, 2014. We collected 

baseline patient characteristics, including age, sex, race, education level, cancer diagnosis, 

CAGE questionnaire [15] and MDAS [16] during the first study visit. For the purpose of this 

study, we considered all Brazilians and Chileans to be of Hispanic ethnicity. We also 

assessed ESAS and Karnofsky performance status during both the first and second visits, 

and Patient's Global Impression Scale (PGI) at the second visit. The site principal 

investigators all visited Houston to learn about the study procedures. To ensure data is 

collected in an accurate fashion, the study PI had regular teleconference with the research 

team at each site 1-2 times per month to provide training and longitudinal monitoring.

ESAS assesses the average intensity of 10 symptoms (pain, fatigue, nausea, depression, 

anxiety, drowsiness, shortness of breath, appetite, feelings of well-being and sleep) over the 

past 24 hours, each with an 11-point numerical rating scale that ranges from 0 (no symptom) 

to 10 (worst intensity) [3]. It has been translated into the languages in respective countries 

and by MAPI Research trust (i.e. English, Arabic, Portugese, Spanish, Korean and Hindi) 

and validated both linguistically and psychometrically [5, 8, 11, 17, 18].

PGI is a validated global rating of change scale used to evaluate subjective patients’ 

response at the second visit [19, 20]. Patients were asked to answer the question for each of 

the 10 ESAS symptoms: “How is your symptom over the last 24 hours compared to your 

last visit?” for each of the 10 ESAS symptoms (“better”, “about the same”, “worse”). If the 

patient answered “better”, they were asked “how much better?” (“much better”, “better”, “a 

little better”). Alternatively, if the patient answered “worse”, they were asked “how much 

worse?” (“much worse”, “worse”, “a little worse”). PGI has been commonly used as a 

secondary outcome in a large number of pain studies and also used in several studies as an 

anchor for establishing clinical importance levels [21, 22].
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Statistical analysis

Our sample size calculation revealed that it would require 777 patients to test the dual null 

hypotheses H0: true positive fraction <0.70 or false positive fraction >0.25 and H1: true 

positive fraction ≥0.84 and false positive fraction ≤0.10 with 80% power at 0.5% 

significance (5% divided by 10 symptoms to account for multiple testing), assuming at least 

20% of patients will be better according to PGI. The final sample was 796 because this study 

required patients to complete both study visits, and that by the time we reached our target 

sample some remaining patients from each study site had already completed the first study 

visit and thus followed to completion.

We summarized the patient characteristics with descriptive statistics, including means, 

standard deviations, medians, interquartile ranges, and 95% confidence intervals. We 

compared the changes in ESAS scores between the first and second visits using paired t-

tests.

Figure 1 outlines some commonly used approaches to identify MCID. For our primary 

analysis, we used the PGI as an external criterion against which ESAS changes were 

anchored and calibrated. We determined the MCID using sensitivity-specificity approach for 

both improvement (PGI “better” vs. PGI “about the same” and “worse”) and deterioration 

(PGI “worse” vs. PGI “better” and “about the same”). We plotted the receiver-operating 

characteristic (ROC) curves with true positive rate (sensitivity) on the y-axis and false 

positive rate (1 – specificity) on the x-axis. We then calculated the area under the curve 

(AUC), and determined the optimal cutoff for improvement and deterioration for each 

symptom based on the Youden J's index. The top left approach was also applied as a 

confirmatory measure [23].

We also conducted sensitivity analyses to estimate MCID using other commonly described 

anchor-based and distribution based approaches [24]. Specifically, we determined the 

within-patient changes by computing the average ESAS change for the PGI categories “a 

little better” and “a little worse” because these categories represented the smallest perceived 

change. 0.3 and 0.5 SD are often considered to be close approximates of MCID.[25, 26] We 

also examined the standard error of measurement (SEM), which represents the variation in 

the scores due to the unreliability of the scale using the following formula, SEM = SD × (1-

reliability)1/2 [27].

The Statistical Analysis Software 9.3 (SAS Institute Inc., Cary, NC, USA) software was 

used for statistical analysis. Statistically significance was declared when the P-value is 

<0.05.

RESULTS

Patient characteristics

The baseline demographics are shown in Table 1. The average age was 57 (range 19-85), 

380 (48%) were female, and 229 (29%) were Caucasian, 190 (24%) had gastrointestinal 

cancers, and a 692 (87%) had metastatic disease. The median duration between the two 

study visits was 21 days (interquartile range 18-28 days).
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ESAS Intensity

Table 2 shows the ESAS intensity at first and second clinic visit. The symptoms of highest 

average intensity were fatigue (4.9/10), pain (4.5/10) and poor well being (4.4/10). Pain, 

fatigue, depression, anxiety, poor well being, dyspnea and poor sleep all had statistically 

significant improvement in symptom intensity.

Patients reported if their perceived symptom change at the second visit relative to the first 

visit (Table 2). In PGI, 377 (47%), 293 (38%), and 293 (38%) felt that their pain, fatigue and 

poor well being improved, respectively. Dyspnea had the smallest proportion of patients 

reporting an improvement (19%).

We plotted the average change in ESAS intensity by PGI categories which demonstrates a 

gradient effect (Figure 2).

Determination of MCID

Figure 3 shows the ROC curves for each of the 10 ESAS symptom. Table 3 illustrates the 

ROC curve AUC and optimal cutoffs. The AUC varied between 0.70-0.87, suggesting good 

discrimination for ESAS. For all 10 symptoms, the optimal cutoffs were ≥1 point for 

improvement and ≤−1 point for deterioration based on both the Youden's J Index and top 

left methods. The sensitivities ranged between 59% and 85%, and specificities ranged 

between 69% and 85%.

We conducted sensitivity analyses by estimating MCID using other commonly applied 

approaches are shown in eTable 1. Based on the within-patient approach, the MCIDs were 

0.8-2.2 for improvement and −0.8 to −2.3 for deterioration. Using the distribution approach, 

0.5 standard deviation revealed MCIDs of 1.2-1.6 points, which was similar to one standard 

error of measurement (1.3-1.7 point).

Response determination

eTable 2 illustrates the proportion of patients in our cohort with symptom response in the 

followup visit (defined as change of ≥+1), which varied between 27% (nausea) and 48% 

(pain). In contrast, between 23% (dyspnea) and 37% (drowsiness) of patients experienced 

symptom deteriorate, defined as change of ≤−1.

DISCUSSION

This study is the largest study to date to identify MCID of ESAS, and is the only prospective 

study specifically powered to address this important question. We found that ESAS had 

moderate to high responsiveness to change. In sensitivity-specific analysis, a ≥1 point 

change was identified as the “universal” cutoff for both improvement and deterioration for 

all 10 symptoms. The other anchor based and distribution based approaches also showed an 

MCID between 1-2 for a majority of the symptoms. Our findings have implications for 

response determination and sample size calculations in symptom research.

Interestingly, we found that a 1 point cutoff was applicable to all 10 symptoms and for both 

improvement and deterioration. In a post-hoc analysis, Bush et al. reported that an average 
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change in ESAS Well being of 1.25 points corresponded with FACT-G change of ≥5 points, 

which is consistent with our findings.[28] In another secondary analysis, Reddy et al. 

assessed the MCID for ESAS-fatigue between baseline and day 8 in 194 cancer patients 

enrolled onto 2 double blind randomized controlled trials.[29] The anchor was the global 

benefit score, in which a score of at least 4/7 (moderately important, consistently beneficial) 

was considered a response. The optimal cutoff for improvement in ESAS-fatigue was 

identified as 4 points or more, which had a sensitivity of 66% and a specificity of 72%. The 

discrepancy between their findings and ours can be explained by different anchors and 

patient populations, and that fact that they were looking for what constituted a “≥moderate” 

instead of a “≥minimal” improvement.

More recently, Bedard et al. conducted a retrospective analysis of 276 cancer patients and 

identified the MCID using the between-patient change method for 8 ESAS symptoms with 

ESAS Wellbeing category change as an anchor.[14, 26] They reported that a decrease of 1.2 

and 1.1 points in ESAS pain and depression, respectively, constituted clinically relevant 

improvement, and an increase of 1.4, 1.8, 1.1, 1.1, and 1.4 points in pain, tiredness, 

depression, anxiety, and appetite loss respectively, were the MCIDs for deterioration. Thus, 

the findings from this study were generally consistent with our prospective study despite the 

different methodologies.

A commonly cited MCID cutoff for pain 0-10 numeric rating scale is a ≥2/10 point or 33% 

decrease.[13] Importantly, this MCID was derived from data that assessed the change in 

pain intensity “now” measured 30 minutes from baseline, and the external criterion was the 

need for additional rescue opioid. This is in contrast to our study that assesses average ESAS 

symptom intensity over the past 24 hours between baseline and 3 weeks later. Thus, 

different timeframe anchors yielded different MCIDs.

In the research setting, MCID is an important determinant of sample size and whether we 

declare an intervention's effect clinically meaningful or not. A larger cutoff would set a 

higher bar for the intervention but require a smaller sample size, and vice versa. We 

calculated that to detect a ≥1 point improvement with 80% power and alpha 5% would 

require 284 patients using a two sample t-test, assuming a standard deviation of 3 points. In 

contrast, a 2 point cutoff would require only 72 patients. Given that the median sample size 

of supportive oncology randomized trials was only 70, they could potentially be 

underpowered if ESAS was the primary endpoint.

This study has a number of limitations. First, our MCIDs were derived from ambulatory 

cancer patients seen predominately in the palliative care setting with 2 visits approximately 

3 weeks apart. Further prospective studies are required to determine if the MCID of ESAS 

varies with different patient populations, settings, and time intervals, and whether early 

symptom response is associated with other clinical outcomes such as quality of life 

improvement, cancer treatment response and survival.. Second, the sensitivity and 

specificity cutoffs for our MCIDs were less than 80%. A moderate sensitivity means that 

some patients who actually experienced a symptom change may have a lower ESAS change 

of <1 point (i.e. false negative), while a moderate specificity means that some patients who 

did not feel that their symptoms have changed in a meaningful manner may have ESAS 
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change of ≥1 point (i.e. false positive). Thus, MCID cutoffs are more appropriate for group 

averages than individual response determination. Third, we used PGI as the gold standard, 

which has face validity and was easy to understand by patients [30, 31]. However, other 

external criteria such as quality of life questionnaires and functional scales may also be 

useful.

In summary, ESAS was responsive to change and that the optimal cutoff for improvement/

deterioration was ≥1 point for all 10 symptoms. Further studies should examine if this cutoff 

remains relevant in other patient populations, settings and different time frames. Findings 

from this study may facilitate the design and interpretation of symptom control studies 

employing ESAS as the primary outcome.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Precis

When assessing symptom response, how much of a change in a 0-10 point numeric rating 

scale is considered clinically significant? In this multicenter, prospective, longitudinal 

study involving 796 patients with advanced cancer, we found that the minimal clinically 

important difference was universally a 1 point difference for both improvement and 

deterioration for each of the 10 symptoms in the Edmonton Symptom Assessment Scale, 

one of the most widely used symptom assessment batteries in oncology.
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Figure 1. 
Minimal Clinically Important Difference Determination.
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Figure 2. 
Average change in ESAS intensity between the first and second study visit by PGI category 

(n=796)
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Figure 3. 
Receiver-operating characteristic curves for (A) Improvement and (B) Deterioration for the 

10 Edmonton Symptom Assessment Scale Symptoms. The area under the curve ranged 

between 0.7 to 0.86, suggesting good discrimination.

Hui et al. Page 12

Cancer. Author manuscript; available in PMC 2016 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hui et al. Page 13

T
ab

le
 1

Pa
tie

nt
 c

ha
ra

ct
er

is
tic

s

B
ra

zi
l

N
=1

31
 (

%
)*

C
hi

le

N
=7

1 
(%

)*
In

di
a

N
=4

4 
(%

)*
Jo

rd
an

N
=1

82
 (

%
)*

K
or

ea

N
=6

8 
(%

)*
U

SA

N
=3

00
(%

)*
T

ot
al

N
=7

96
 (

%
)*

A
ge

, a
ve

ra
ge

 (
ra

ng
e)

58
 (

26
-8

1)
60

 (
28

-8
5)

51
 (

24
-7

3)
55

 (
19

-8
4)

59
 (

37
-8

1)
58

 (
21

-8
5)

57
 (

19
-8

5)

F
em

al
e

61
 (

47
)

44
 (

62
)

26
 (

59
)

86
 (

47
)

19
 (

28
)

14
4 

(4
8)

38
0 

(4
8)

R
ac

e

C
au

ca
si

an
0

0
0

0
0

22
9(

76
)

22
9 

(2
9)

B
la

ck
0

0
0

0
0

37
 (

12
)

37
 (

5)

H
is

pa
ni

c
13

1 
(1

00
)

71
 (

10
0)

0
0

0
22

 (
7)

22
4 

(2
8)

A
si

an
0

0
44

 (
10

0)
0

68
 (

10
0)

11
 (

4)
12

3 
(1

5)

O
th

er
0

0
0

18
2 

(1
00

)
0

1 
(0

)
18

3 
(2

4)

M
ar

it
al

 s
ta

tu
s

Si
ng

le
16

 (
12

)
16

 (
23

)
2 

(5
)

19
 (

10
)

5 
(7

)
45

 (
15

)
10

3 
(1

3)

M
ar

ri
ed

85
 (

65
)

40
 (

56
)

38
 (

86
)

13
9 

(7
6)

54
 (

79
)

20
0 

(6
7)

55
6 

(7
0)

D
iv

or
ce

d
30

 (
23

)
15

 (
21

)
4 

(9
)

24
 (

13
)

9 
(1

3)
53

 (
18

)
13

5 
(1

7)

E
du

ca
ti

on

Il
lit

er
at

e
0

0
6 

(1
4)

0
0

0
6 

(1
)

H
ig

h 
sc

ho
ol

 o
r 

le
ss

11
4 

(8
7)

21
 (

30
)

32
 (

73
)

11
1 

(6
1)

52
 (

76
)

77
 (

26
)

40
7 

(5
1)

So
m

e 
co

lle
ge

 u
p 

to
 B

ac
he

lo
r's

16
 (

12
)

47
 (

66
)

5 
(1

1)
58

 (
32

)
15

 (
22

)
17

3 
(5

8)
31

4 
(3

9)

A
dv

an
ce

d 
de

gr
ee

1 
(1

)
3 

(4
)

1 
(2

)
13

 (
7)

1 
(2

)
50

 (
17

)
69

 (
9)

C
an

ce
r

B
re

as
t

26
 (

20
)

11
 (

15
)

6 
(1

4)
40

 (
22

)
3 

(4
)

48
 (

16
)

13
4 

(1
7)

G
as

tr
oi

nt
es

tin
al

25
 (

19
)

26
 (

37
)

7 
(1

6)
31

 (
17

)
33

 (
49

)
68

 (
23

)
19

0 
(2

4)

G
en

ito
ur

in
ar

y
30

 (
23

)
6 

(8
)

2 
(5

)
14

 (
8)

2 
(3

)
25

 (
8)

79
 (

10
)

G
yn

ec
ol

og
ic

al
16

 (
12

)
6 

(8
)

15
 (

34
)

7 
(4

)
1 

(1
)

20
 (

7)
65

 (
8)

H
ea

d 
an

d 
ne

ck
5 

(4
)

0
7 

(1
6)

18
 (

10
)

7 
(1

0)
40

 (
13

)
77

 (
10

)

H
em

at
ol

og
ic

al
4 

(3
)

8 
(1

1)
1 

(2
)

10
 (

5)
6 

(9
)

8 
(3

)
37

 (
5)

O
th

er
10

 (
8)

6 
(8

)
3 

(7
)

25
 (

14
)

3 
(4

)
40

 (
13

)
86

 (
11

)

Cancer. Author manuscript; available in PMC 2016 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hui et al. Page 14

B
ra

zi
l

N
=1

31
 (

%
)*

C
hi

le

N
=7

1 
(%

)*
In

di
a

N
=4

4 
(%

)*
Jo

rd
an

N
=1

82
 (

%
)*

K
or

ea

N
=6

8 
(%

)*
U

SA

N
=3

00
(%

)*
T

ot
al

N
=7

96
 (

%
)*

R
es

pi
ra

to
ry

15
 (

11
)

8 
(1

1)
3 

(7
)

37
 (

20
)

13
 (

19
)

51
 (

17
)

12
8 

(1
6)

St
ag

e

A
dv

an
ce

d
0

0
0

8 
(4

)
4 

(6
)

8 
(3

)
20

 (
3)

L
oc

al
ly

 a
dv

an
ce

d
23

 (
18

)
8 

(1
1)

6 
(1

4)
9 

(5
)

4 
(6

)
34

 (
11

)
84

 (
11

)

M
et

as
ta

tic
10

8 
(8

2)
63

 (
89

)
38

 (
86

)
16

5 
(9

1)
60

 (
88

)
25

8 
(8

6)
69

2 
(8

7)

C
A

G
E

 p
os

it
iv

e
38

 (
29

)
6 

(8
)

6 
(1

4)
7 

(4
)

10
 (

15
)

43
 (

14
)

11
0 

(1
4)

M
D

A
S,

 a
ve

ra
ge

 (
SD

)
2 

(1
)

2 
(2

)
2 

(1
)

3 
(2

)
2 

(2
)

1 
(1

)
2.

0 
(1

.7
)

K
P

S,
 a

ve
ra

ge
 (

SD
)

71
 (

13
)

78
 (

13
)

77
 (

6)
68

 (
14

)
77

 (
11

)
N

A
72

 (
13

)

D
ur

at
io

n 
be

tw
ee

n 
vi

si
ts

, m
ed

ia
n 

(Q
1,

 Q
3)

23
 (

21
, 2

6)
25

 (
21

, 3
2)

17
.5

 (
14

, 2
2)

21
 (

15
, 2

8)
21

 (
14

.5
, 2

5)
22

 (
18

, 2
8)

21
 (

18
, 2

8)

* un
le

ss
 o

th
er

w
is

e 
sp

ec
if

ie
d

Cancer. Author manuscript; available in PMC 2016 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hui et al. Page 15

Table 2

Changes in Edmonton Symptom Assessment Scale

ESAS, average (SD) Global symptom assessment

First clinic visit Second clinic visit Change
* Percentage 

change 
from first 

visit (%)
*

P-value
† Better N (%) Same N (%) Worse N (%)

Pain 4.55 (3) 3.79 (3) 0.76 (3.01) 17 <0.0001 377 (47) 251 (32) 167 (21)

Fatigue 4.93 (2.82) 4.47 (2.92) 0.46 (2.95) 9 <0.0001 293 (37) 297 (37) 206 (26)

Nausea 1.72 (2.68) 1.59 (2.53) 0.14 (2.91) 8 0.10 209 (26) 460 (58) 125 (16)

Depression 2.55 (2.87) 2.38 (2.83) 0.18 (2.58) 7 0.02 169 (21) 494 (62) 132 (17)

Anxiety 3.18 (3.11) 2.82 (2.9) 0.36 (2.78) 11 0.0002 191 (24) 472 (59) 131 (16)

Drowsiness 3.31 (2.99) 3.26 (2.88) 0.05 (3.08) 2 0.31 217 (27) 410 (52) 169 (21)

Poor appetite 4.01 (3.03) 3.85 (3.06) 0.15 (3.16) 4 0.09 267 (34) 353 (44) 176 (22)

Poor well being 4.41 (2.76) 4.12 (2.74) 0.29 (2.92) 7 0.002 293 (37) 328 (41) 174 (22)

Dyspnea 2.51 (2.89) 2.23 (2.81) 0.27 (2.42) 11 0.0008 155 (19) 533 (67) 108 (14)

Poor sleep 4.08 (3.06) 3.46 (2.85) 0.62 (3.13) 15 <0.0001 258 (32) 410 (52) 128 (16)

*
improvement is indicated by a positive value

†
paired t-test was used to determine the difference in ESAS scores between first and second study visit
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