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INTRODUCTION

Toxic responses or the side effects of cancer therapy 
often affect a patient＇s quality of life (QOL). However, 
mild toxic responses that do not interfere with cancer 
treatment are often neglected. For instance, anemic 
conditions that do not require blood transfusions are 
often perceived to be of little clinical importance. 
Studies have shown that continuous anemia can cause 
tachycardia, palpitations, fatigue, respiratory disorders, 
and other symptoms [1]. These symptoms may also af-
fect a patient＇s QOL. Therefore, anemia management 
for cancer patients is clinically important even when 
survival is the primary treatment goal.

The Functional Assessment of Cancer Treatment-
Anemia (FACT-An) is a disease-specific scale that has 
been widely used to measure the effect of anemia on 
the QOL of cancer patients [2]. The scale has been 
proven to be reliable and valid in both Western [3] 

and Japanese populations [4]. Crawford et al. [5] re-
ported a non-linear relationship between hemoglobin 
(Hb) levels and FACT-An scores. Our previous study 
indicated that this scale is clinically valid for differenti-
ating anemia among patients with a variety of cancers 
[6]. However, the effects of factors other than anemia 
on the validity of the scale were not fully examined in 
the previous study. The current paper reports the find-
ings of an exploratory study to examine the factors 
that affect QOL in patients with a variety of cancers 
who received various treatments using the FACT-An.

PATIENTS AND METHODS

From October 2003 to May 2004, cancer patients 
from nine institutions in Japan were enrolled in this 
study. The patients were either receiving or about to 
receive some form of cancer treatment, including 
chemotherapy, hormone therapy, or radiation therapy. 
Patients who received surgical treatment alone were 
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not included; however, patients who received adjuvant 
treatment three months after surgery were included. 
Other factors required for inclusion were: age greater 
than 20 years; Eastern Cooperative Oncology Groups 
Performance Status (ECOG-PS) score of 0 to 2; crea-
tinine level ≤ 2.0 mg/dL; and a survival expectation 
of at least three months. Patients with hemorrhagic 
lesions or anemia not related to treatment were ex-
cluded. Patients with unfavorable health conditions, 
as determined by their physicians, were also excluded. 
Demographic, disease, and treatment data were gath-
ered from the patients＇ clinical records. Disease com-
plications were categorized into 65 types. All patients 
provided written informed consent after receiving a 
thorough verbal explanation of the study protocol. 
The study conformed to the principles set forward in 
the Declaration of Helsinki and was approved by the 
ethics committees of each institution.

The FACT-An questionnaire survey was conducted 
both at baseline and at three months. The Hb levels 
were measured at baseline and at three months. At 
baseline, data including each patient＇s demographic 
background, ECOG-PS score, type of cancer treatment 
received, and whether the patient received any type of 
supportive care for anemia, such as blood transfusions, 
were collected at the central data center. At three 
months, the current status of each patient＇s cancer 
therapy and anemia treatment were reported. FACT-
An questionnaires were considered to be complete 
if answers for all of the domains and subscales were 
included.

Statistical analysis
Data collection, management, and monitoring were 

coordinated by the Comprehensive Support Project 
for Oncological Research (CSPOR) data center of 
the Japan Clinical Research Support Unit (J-CRSU). 
Pearson＇s correlation coefficients, Mann-Whitney U 
test, scatter plots, and box-and-whisker plots were used 
to assess the strengths of the relationships between the 
FACT-An scores and the Hb levels. A multiple regres-
sion analysis was used to identify factors that affect 
QOL, using the FACT-An scores as the dependent 
variable. Anemia was defined as an Hb level < 11 g/dL. 
Treatment was classified as either platinum-based che-
motherapy or non-platinum-based chemotherapy. The 
least squares mean (LS mean) was used to estimate 
the differences in FACT-An scores between the two 
groups. All analyses were performed with SAS Version 
8.02. P < 0.05 was considered significant.

RESULTS

The patients＇ baseline demographic and clinical 
data are shown in Table 1. A broad spectrum of can-
cer types was seen, with lung cancer being the most 
frequent. Approximately 30% of the patients had 
comorbidities, with hypertension and diabetes being 
the most common. Most subjects (223/227, 98%) were 
ambulatory at baseline. The response rate at baseline, 
in terms of the percentage of patients who completed 
the questionnaire at baseline, was very high (225/227, 
99%). At three months, 18 patients had dropped out 
of the study. The reasons for dropping out included: 
the patient＇s voluntary decision (n = 2); transfer to 

another hospital (n = 2); death (n = 10); or unknown 
(n = 4). According to the FACT Scoring Manual, the 
total FACT score was not calculated in three patients 
because the number of items to which they responded 
was insufficient. Over the three months, the patients’ 
mean Hb level did not change from the baseline level 
(11.4 g/dL).

Univariate analyses showed weak correlations 
between the FACT-An score and Hb level at baseline 
and at three months; Pearson＇s correlation coefficients 
were 0.24(p = 0.0002) at baseline and 0.24(p = 0.0007) 
at three months after enrollment (Fig. 1). The patients 
were divided into 2 groups: anemia group (Hb < 11 
g/dL) or non-anemia group (Hb ≥ 11 g/dL). The 
baseline FACT-An scores of the anemia (mean ± SD; 
120.2 ± 24.9, n = 91) and non-anemia (130.5 ± 24.3, 
n = 134) groups were significantly different (Mann-
Whitney U test P = 0.004) (Fig. 2 (a)). At three months, 
the FACT-An scores of the anemia (120.1 ± 25.2, n = 
72) and non-anemia (128 ± 26.9, n = 132) groups were 
also significantly different (P = 0.017) (Fig. 2 (b)).

Multiple regression analyses showed that patient 
age, ECOG-PS score, Hb level, and the type of treat-
ment method received (either chemotherapy with 
platinum or other treatments) were each predictive 
of a patient＇s baseline FACT-An score (Table 2). At 
three months, the patient＇s Hb level and whether the 
patient had received a blood transfusion were each 
predictive of the patient＇s FACT-An score. When mea-
suring changes over three months, the patient＇s age at 
baseline and the change in the patient＇s Hb level were 
each predictive of the change in the patient＇s FACT-An 
score. The goodness of fit of these models was con-
firmed. Appropriate regression diagnostics, including 
examination of residuals and testing multicollinearity 
were performed to confirm the validity these models.

A patient＇s Hb level both at baseline and at three 
months consistently showed a predictive positive cor-
relation with the patient＇s FACT-An score at each time 
point, while the change in the patient＇s Hb level was 
also predictive of a change in the patient＇s FACT-An 
score in the same direction. This result indicates that 
subjects with higher Hb levels had higher FACT-An 
scores, even when adjusted for other factors.

DISCUSSION

In the present study, patient age, ECOG-PS score, 
Hb level, and the type of treatment method received 
each significantly affected QOL as measured by FACT-
An scores in patients with malignancy. A patient＇s Hb 
level consistently showed an effect on the patient＇s 
QOL score measured both at baseline and at three 
months. Additionally, the change in a patient＇s Hb 
level over three months corresponded to the change 
in the patient＇s QOL score, showing a positive correla-
tion. The subjects who were anemic (Hb < 11.0 g/dL) 
consistently had lower FACT-An scores than subjects 
who were non-anemic (Hb ≥ 11.0 g/dL) when adjusted 
for other confounding factors. These results indicate 
that anemia is a significant factor that affects cancer 
patients＇ QOL.

Age is another factor that affected QOL in the pres-
ent study. The baseline FACT-An was better in elderly 
patients than in younger patients. Aapro et al. reported 
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that age was not significantly correlated with Short-
Form 36 (SF-36) and FACT-An scores [7]. We consider 
that age alone may not always necessarily be a poor in-
dicator of a patient＇s QOL. Anemia is common among 
the hospitalized elderly [7]. The number of elderly 
cancer patients is rapidly increasing in Japan, and 
many of these patients are able to receive chemother-
apy. Earle et al. showed, in a large retrospective study, 
that chemotherapy itself did not diminish survival 
outcomes in elderly cancer patients [8]. Langer et al. 
reported that platinum-based chemotherapy-induced 
hematological toxicity was found to be more severe in 
elderly patients (> 70 years of age), even though these 
patients had a similar survival outcome [9]. Future 
studies to examine chemotherapy-associated anemia 
and QOL in this specific population are necessary.

Toxic responses to chemotherapy include anorexia, 

nausea, vomiting, and bone marrow dysfunction. An 
ideal approach for the treatment of cancer would 
be to maximize the effectiveness of treatment while 
controlling the toxic responses. The present results 
showed that platinum-based chemotherapy decreased 
QOL. Patients undergoing platinum-based chemo-
therapy easily become anemic [9]. An inverse correla-
tion between accumulated doses of cisplatin and Hb 
levels has been reported [10]. This anemic condition 
is primarily caused by poor erythropoiesis and exces-
sive synthesis of cytokines [11]. Reports have shown 
the incidence of anemia to be especially high among 
patients with lymphoma, lung cancer, and gynecologic 
cancer [12, 13]. Platinum-based chemotherapy has be-
come the treatment strategy of choice for lung cancer 
because it has been shown to significantly reduce the 
risk of death when combined with other therapies [14]. 

Table 1  Patients’ baseline demographic and clinical characteristics (N = 227)

Patients

Characteristic Mean± SD (range) No %

Age (years)

Sex

Male

Female

Cancer type

Lung

Breast

Stomach

Colon

Liver, bile, pancreas

Lymphoma

Leukemia

Others

Comorbidity

Yes

No

Performance status (ECOG)

0 (fully ambulatory without physical symptoms)

1 (ambulatory with symptoms)

2 (requiring bed rest during waking day)

Blood infusion

Yes

No

Treatment method

Chemotherapy (non-platinum)

Chemotherapy (platinum)

No chemotherapy

59.0±12.1 (27-84) --

--

126

102

--

98

60

3

4

3

32

24

3

--

77

150

--

137

86

5

--

2

225

--

141

63

23

--

--

55.3

44.7

--

43.2

26.4

1.3

1.8

1.3

14.1

10.6

1.3

--

33.9

66.1

--

60.1

37.7

2.2

--

0.9

99.1

--

62.1

27.8

10.1

Hemoglobin levels (g/dL)

< 11.0

< 8

8-9
9-10

10-11

> 11.0

11-12

12-13

> 13

11.4±1.8 (4.5-15.6) --

92

13

6

25

48

135

38

60

37

--

40.5

5.7

2.6

11.0

21.1

59.5

16.7

26.4

16.3
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In the present study, although a broad spectrum of 
cancer types was seen, a majority of the patients had 
lung cancer. These patients had an opportunity to re-
ceive platinum-based chemotherapy, and their anemic 
conditions partly affected their QOL.

In Japan, anemia is treated only with blood infu-
sions, and this treatment method is restricted to renal 
patients or severely anemic patients. Blood infusions 
can lead to dangerous outcomes, such as acute lung 
injury, infection, or other problems [15]. Meanwhile, 
active intervention to reverse anemia with the use of 
drugs or growth factors, such as erythropoietin alpha, 
has provided substantial benefits for cancer patients 
in other countries [16]. According to a recent meta-
analysis, the administration of recombinant human 
erythropoietins clearly showed benefits, with reduced 
risk of blood transfusions and improved hematologic 
responses in cancer patients. Conversely, treatment 
with these agents has also been reported to increase 
the risk of thrombo-embolic events, and uncertain-
ties remain as to the influence of these agents on the 
overall survival of patients [17]. The clinical practice 
guidelines for the use of erythropoietic factors in 

cancer patients were revised in ASCO and ASH2007. 
In Japan, studies supporting the use of such growth 
factors are also needed. Future well-designed interven-
tional studies to examine the QOL gains that occur 
with corrected anemia are necessary.
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Fig. 2	 Box-and-whisker plots of  FACT-
An scores for anemia and non-
anemia patients at baseline and three 
months. Left two boxes show the 
FACT-An scores at baseline and the 
right boxes show the scores at three 
months among the anemia patients 
(Hb < 11 mg/dL) and the non-anemia 
patients (Hb ≥ 11 mg/dL). The box 
represents the 25th and 75th quartiles; 
+ plots and vertical lines in the boxes 
represent the mean and the median, 
respectively. The whiskers extend from 
the ends of the box to the outermost 
data point.

Fig. 1	 Scatter plots of FACT-An scores vs. Hb levels (g/dL), measured at baseline (the left panel) and three 
months after enrollment (the right panel).

0
5 10

Hb level (at baseline)
15 20

25

50

75

100

FA
C

T-
A

n 
sc

or
e 

(a
t 

b
as

el
in

e)

125

150

175

200

(a) Baseline

0
5 10

Hb level (3 months)
15 20

25

50

75

100

FA
C

T-
A

n 
sc

or
e 

(3
 m

on
th

s)

125

150

175

200

(b) 3 months



I. WASADA et al. / Anemia and Quality of Life

―11―

CONFLICT OF INTEREST STATEMENT

The authors have no conflict of interest to declare.

REFERENCES
1) Ludwig H, Van Belle S, Barett-Lee P, Birgegård G, Bokemeyer C, 

Gascón P, Kosmidis P, Krzakowski M, Nortier J, Olmi P, Schneider 
M, Schrijvers D. The European Cancer Anemia Survey (FACT); A 
large, multinational, prospective survey defining the prevalence, 
incidence, and treatment of anemia in cancer patients. Eur J 
Cancer 2004; 40: 2293-306.

2) Yellen SB, Cella DF, Webster K, Blendowski C, Kaplan E. 
Measuring fatigue and other anemia-related symptoms with the 
Functional Assessment of Cancer Therapy (FACT) measurement 
system. Journal of Pain & Symptom Management 1997; 13: 63-74.

3) Cella D. The Functional Assessment of Cancer Therapy-Anemia 
(FACT-An) scale: A new tool for the assessment of outcomes in 
cancer anemia and fatigue. Seminars in Hematology 1997; 34: 13-9.

4) Yoshimura A, Kobayashi K, Fumimoto H, Fujiki Y, Eremenco S, 
Kudoh S. Cross-cultural validation of the Japanese Functional 
Assessment of Cancer Therapy-Anemia. Journal of Nippon Medical 
School=Nihon Ika Daigaku Zasshi 2004; 71: 314-22.

5) Crawford J, Cella D, Cleeland CS, Cremieux PV, Demetri GD, 
Sarokhan BJ, Slavin MB, Glaspy JA. Relationship between chang-
es in hemoglobin level and quality of life during chemotherapy 
in anemic cancer patients receiving epoetin alfa therapy. Cancer 
2002; 95: 888-95.

6) Kurita M, Shimozuma K, Morita S, Fujiki Y, Ishizuka K, Eguchi 
H, Saito Y, Ushirozawa N, Wasada I, Ohashi Y, Eguchi K. Clinical 
validity of the Japanese version of the Functional Assessment of 
Cancer Therapy-Anemia Scale. Support Care Cancer 2007; 15: 1-6.

7) Aapro MS. Cella D. Xagari M. Age, anemia, and fatigue. Seminars 
in Oncology 2002; 29: 55-9.

8) Earle CC, Tsai JS, Celber RD, Weinstein MC, Neumann PJ, Weeks 
JC. Effectiveness of chemotherapy for advanced lung cancer in 
the elderly: Instrumental variable and propensity analysis. J Clin 
Oncol 2001; 19: 1064-70.

9) Langer CJ, Manola J, Bernardo P, Kugler JW, Bonomi P, Cella D, 
Johnson DH. Cisplatin-based therapy for elderly patients with 
advanced non-small-cell lung cancer: Implications of Eastern 
Cooperative Oncology Group 5592, a randomized trial. J Natl 
Cancer Inst 2002; 94: 173-81.

10) Okamoto H, Saijo N, Shinkai T, Eguchi K, Sasaki Y, Tamura T, 
Ohe Y, Kojima A, Kunikane H, Karato A, Ohmatsu H, Yamakido 
M. Chemotherapy-induced anemia in patients with primary lung 
cancer. Annals of Oncology 1992; 3: 819-24.

11) Ludwig H. Anemia of hematologic malignancies: What are the 
treatment options? Seminars in Oncology 2002; 29: 45-54.

12) Skillings JR, Sridhar FG, Wong C, Paddock L. The frequency of 
red cell transfusion for anemia in patients receiving chemothera-
py. A retrospective cohort study. Am J Clin Oncol 1993; 16: 22-5.

13) Barrett-Lee PJ, Bailey NP, O＇Brien ME, Wager E. Large-scale UK 
audit of blood transfusion requirements and anaemia in patients 
receiving cytotoxic chemotherapy. Br J Cancer 2000; 82: 93-97.

14) Anonymous. Chemotherapy in non-small cell lung cancer: A 
meta-analysis using updated data on individual patients from 
52 randomized clinical trials. Non-small Cell Lung Cancer 
Collaborative Group. BMJ 1995; 311: 899-909.

15) Sazama K. Reports of 355 transfusion-associated deaths: 1976 
through 1985. Transfusion 1990; 30: 583-90.

16) Littlewood TJ, Bajetta E, Nortier JW, Vercammen E, Rapoport B. 
Effects of epoetin alfa on hematologic parameters and QOL in 
cancer patients receiving nonplatinum chemotherapy: Results of 
a randomized, double blind, placebo-controlled trail. J Clin Oncol 
2001; 19: 2865-74.

17) Bohlius J, Wilson J, Seidenfeld J, Piper M, Schwarzer G, 
Sandercock J, Trelle S, Weingart O, Bayliss S, Djulbegovic B, 
Bennett CL, Langensiepen S, Hyde C, Engert A. Recombinant 
human erythropoietins and cancer patients: Updated meta-
analysis of 57 studies including 9353 patients. J Natl Cancer Inst 
2006; 28: 708-14.

T
ab

le
 2

  M
ul

tip
le

 r
eg

re
ss

io
n

 a
na

ly
si

s 
w

ith
 th

e 
FA

C
T-

A
n

 s
co

re
 a

s 
th

e 
de

pe
nd

en
t v

ar
ia

bl
e

Va
ri

ab
le

s

B
as

el
in

e
T

h
re

e 
m

on
th

s
C

h
an

ge
a

C
oe

ffi
ci

en
t (

95
%

C
I)

P-
va

lu
e

C
oe

ffi
ci

en
t (

95
%

C
I)

P-
va

lu
e

C
oe

ffi
ci

en
t (

95
%

C
I)

P-
va

lu
e

A
ge

 (
65

 y
ea

rs
 o

r 
ov

er
/y

ou
n

ge
r)

Se
x 

(f
em

al
e/

m
al

e)

C
an

ce
r 

ty
pe

(l
eu

ke
m

ia
/o

th
er

s)

C
om

or
bi

di
ty

 (
Y/

N
)

E
C

O
G

-P
S 

sc
or

e 
(2

 o
r 

ov
er

/0
,1

)

B
lo

od
 in

fu
si

on
 (

Y/
N

)

L
at

es
t t

re
at

m
en

t (
ch

em
o 

w
it

h
 p

la
ti

n
um

/o
th

er
s)

L
at

es
t H

b 
le

ve
l (

pe
r 

+ 
1 

g/
dL

)

H
b 

le
ve

l c
h

an
ge

 (
pe

r 
+ 

1 
g/

dL
) 

b

10
.2

7 
(3

.2
4:

 1
7.

30
)

4.
94

 (
- 2

.0
7:

 1
1.

96
)

7.
45

 (
- 3

.2
5:

 1
8.

14
)

- 1
.0

2 
(-

 7
.8

1:
 5

.7
7)

- 3
0.

25
 (

- 5
2.

41
: -

8.
08

)

13
.1

2 
(-

 2
3.

07
: 4

9.
31

)

- 1
0.

30
 (

- 1
8.

20
: -

2.
40

)

3.
32

 (
1.

35
: 5

.3
0)

0.
00

4**

0.
16

6

0.
17

1

0.
76

7
0.

00
8**

0.
47

5.=

0.
01

1*

0.
00

1**

1.
73

 (
- 6

.5
6:

 1
0.

01
)

6.
90

 (
- 1

.4
3:

 1
5.

23
)

4.
81

 (
- 7

.2
8:

 1
6.

9)

- 2
.6

1 
(-

 1
0.

33
: 5

.1
2)

- 1
0.

22
 (

- 4
0.

67
: 2

0.
23

)

22
.7

2 
(2

.1
7:

 4
3.

26
)

- 1
.4

9 
(-

 1
1.

11
: 8

.1
3)

4.
69

 (
2.

27
: 7

.1
0)

0.
68

1.=

0.
10

4

0.
43

4

0.
50

4

0.
50

9
0.

03
0*

0.
76

0

< 
0.

00
1**

- 9
.1

9 
(-

 1
5.

64
: -

 2
.7

4)

0.
34

 (
- 6

.0
8:

 6
.7

7)

- 2
.3

3 
(-

 1
1.

72
: 7

.0
6)

- 1
.1

7 
(-

 7
.2

1:
 4

.8
6)

13
.0

8 
(-

 1
0.

68
: 3

6.
85

)

1.
65

 (
- 2

9.
57

: 3
2.

87
)

3.
63

 (
- 3

.6
9:

 1
0.

96
)

0.
66

 (
- 1

.3
8:

 2
.7

0)

3.
27

 (
1.

09
: 5

.4
4)

0.
00

6**

0.
91

6

0.
62

5

0.
70

1

0.
27

9 

0.
91

7

0.
32

9

0.
52

5
0.

00
3**

* P 
≤ 

0.
05

; **
P 
≤ 

0.
01

a,
 b
: C

ha
ng

e 
in

 s
co

re
s 

ov
er

 th
re

e 
m

on
th

s.
A

bb
re

vi
at

io
ns

: E
C

O
G

-P
S,

 E
as

te
rn

 O
nc

ol
og

y 
G

ro
up

 P
er

fo
rm

an
ce

 S
ta

tu
s. 

H
b,

 H
em

og
lo

bi
n.

 C
I, 

co
nfi

de
nc

e 
in

te
rv

al
.


