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[ Abstract ] Background and objective Cancer-related anemia is the common complication of non-small cell lung
cancer (NSCLC), which affects the quality of life (QOL), chemotherapy efficacy and prognosis in patients with NSCLC. In
this study, we statistically analysed the incidence of anemia in NSCLC patients before and after chemotherapy and related
risk factors, and investigated the impact of anemia on QOL, chemotherapy efficacy and prognosis in patients with NSCLC.
Methods Clinical data of 140 patients with NSCLC from January 2007 to December 2008 were collected and retrospectively
analysed for the changes in hemoglobin levels before and after chemotherapy, the risk factors of anemia, and the relationship
with chemotherapy efficacy and prognosis. Application of QOL scale (EORTCQLQ-C30, Chinese version) to evaluate the
impact of anemia on QOL in patients with advanced NSCLC. Results Total 140 cases of NSCLC patients, the incidence of
anemia after two cycles of chemotherapy was significantly higher than that before chemotherapy (71.4% vs 47.1%, P<0.001),
and the severity of anemia increased simultaneously with the cycles of chemotherapy. According to univariete and multivari-
ate Logstic regression analysis, age, clinical stage, PS score and albumin levels were closely related to pre-treatment cancer-
related anemia. However, multivariate Logistic regression analysis confirmed that only albumin levels was the risk factors of
anemia. QOL scores on physical function, symptoms and overall quality of life were significantly different in anemia and non-
anemic patients (P<0.05). Anemia occurred before and after chemotherapy were significantly lower chemotherapy efficacy in
patients with advanced NSCLC. Cancer-related anemia obviously impacted on the prognosis of patients, the median survival

of cancer-related anemia patients was significantly shorter than those without anemia (7 months vs 13 months, P<0.001), and
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the median survival of cancer-related anemia patients before chemotherapy was significantly longer than those with anemia (7

months vs 11 months, P<0.001). Cox multivariate regression analysis confirmed that anemia, clinical stage, PS score, albumin

level were the independent prognostic factors in advanced NSCLC. Conclusion NSCLC patients had a higher incidence of

anemia, especially the incidence of chemotherapy-related anemia, age, clinical stage, PS score, albumin levels were the risk

factors of pre-treatment cancer-related anemia. NSCLC patients with anemia had lower QOL and chemotherapy efficacy, and

shorter lifetime. Anemia was an independent prognostic factor in NSCLC patients.

[ Keywords ] Lung neoplasms; Cancer-related anemia; Chemotherapy efficacy; Prognosis; Quality of life
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L1.4 JGIRRIE A ZH 140051 25055 L 2H 212 B3 A0 B 27k 5
NSCLCIB &, 59761, Lea3fl, PhiFlc63s (27%-80
%) Wmseld], WS4, & EPRUEBCYE (Interna-
tional Union Against Cancer, UICC ) Jilifi# TNMII R 145
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PR G A T i %, Hb, EP (2t S+ ) IrE
3769, NP (FAR+K AR ) Jr5esslil, GP (FHK+TY
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K+ ZPUMFE ) Jrz290l. PRl 7eqyy 2 i S
TESTR

1.2.2 [f£I &1 (hemoglobin, Hb ) Mg /i #HGH =i
fkifi2 mL, & FEDTAHTEEE H, 2 hph B i 4034 3
( SE-2100, Sysmex/\Ti) ) ¥l Hb{E .

L3 RS WFRRE 50E 19994EWHORRHE, Hb<110
g/LRB I, AR ER R M NS 0%k (IE
) . Hb>110 g/L; 1% (%2)F ) . Hb 95.0 g¢/L-109.0 g/
L; %% () : Hb80.0g/L-940g/L; %% (T ) .
Hb 65.0 g/L-79.0 g/L; IV (Med B, f ) -
Hb<65.0 g/L.

L4 I RO AR UE

1.4.1 ZWITAL FERECIST ( Response Evaluation Criteria in
Solid Tumors ) ARUEFATI TR N, 43 M58 25 ( com-
plete response, CR ) : 2HRfiktoe A%, Freka)d]; 5
Z%f# ( partial response, PR) : Rt KER SR AER
RIFIGE/NS0% L) |, HpLz4fE; BifasE (stable disease,
SD) : FiktMR KBRS BRI ERT LT /NAF]50%
BN R AR 25%, Frgi /4 HICH At i B, s
YERE ( progressive disease, PD ) : [WRiiig kb Hi42 e FH48 A
jid25%, Bl IHTR AL, A2 BT ES AL, CR+PR
WA E WA %L ( objective response, OR ) , SD+PDA} A JC
R
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1.6 Giit2f)rik RAISPSS 11.SER AT 4 73 b, %
(1 F AR XK 58, PIFEASIA] ) F A R R A 58, SR
Logistic[m] )= #5753 15304578 11 L AR B 2 AH R )95 9% CT
AN RER A AERS . PRSI . BRI | I RS
PSPESy . FEEFIKY-o SR Pearsontl ¢ R BOPEHr & A8 it
Z IR AE DG o A A7 5 BTk F Kaplan-Meierik:, 2 [R] Fb 3
K H Log-rank i 5 5 X5 M A= 47 T A IR 530007 R FH Cox
Fb B XU SRR T 22 28 AT, A B 78 o R ARG
MBI IR AT TS PSPEAr . BRI . FIEE 1K
e, HASECRAEAER PAP<0.0SHAE SIS, A
Kor 5 FHPAELS Ry 40

2.1 FE UMK AR AT TS HbK -

2.1.1 LR AEF AT HTE Hb/KF A4 140fNSCLC
BT, TR A A 47.1% (66/140 ) , fby72
JAA G FE 0 & R R 71.4% (1100/140) , B & F40I7
BT (x’=17.104, P<0.001 ) {kJ7 4535 % 1M & 2 R h78.6%
(110/140) , HEAG T2, Bgit#E X
(P=0.168) . fITRITCIAMAY 7401 B35, fbyr4)8 10
Je 44 KRR, AT A MR I A A R 59.5% . AR
ST HIE A O3 MR s o 32, AZH (A7 E 40
Feif ) . B4 (ARSTFRIICEIMALS Y R AR ) FMCLH (b
ST AT ) ;3 =27 HTEHbK 2R 4L L3R 1,
2.1.2 JEHEFT A YERT 1004 7 1 FNSCLC B &

L R ZE (85% ) S SEEAHCHE S, I
o, MiER (IEH{E: 9 pmol/L-30 umol/L ) 1F % 6845
(68%) , FHE196] (19% ) , FEAK136] (13% ) ; i
M (IERE: B30 ng/L-400 ng/mL, k13 ng/L-150
ng/mL ) IEHS7TH] (57% ) , FhE34M (34% ) , FEAL
ol (9% ) 5 BHIZHBRERIELL MK (8% ) o 75HIFTHE
PR FN4E A R B A, FHorh kiR (IFE % (4.6 ng/L-18.7
ng/mL ) IE# 68 (90.7% ) , FHm3%l (4.0%) , [k
45 (5.3% ) ; 4E/EZB,, (1E#{H240 ng/L-900 pg/mL )
RSB (78.7% ) , JHE134] (17.3% ) , FEAK3{)
(4.0%) , #IZEFERM7H (7% ) o

2.2 FEPETT MG R VA YT R PR AR I S R )
MrigoR, GYTHINSCLCHE M7 I 5 4E Y . G IR
L PSPEAY . BEEFUKEFEUIME (R2) o &2
KLogisticln| I HTIESL, Al . MRS . PSPES) .
F&E F K5 R el B %, P25k
0.001, 0.001, 0.007. <0.001, 63fIVHIEEFh, H k&
HRERastl (71.4% ) &Y, 3340 (73.3%) I L
PRI, RAEEBHERNI8HIEF T, A8 (44.4%)
RAFET, —HEAWBNGEIEER (’=5.659,
P=0.017) .

BT R ST  A R 2R AAT s , VAYTSENSCLC
BEEES M S5 IER . PSITESr . FER PR
A, P{HSFH)40.007, 0.012, <0.001, {HZZ K Z Lo-
gisticlAl H AT IESE , AL UK 5 R IBYT IRt
M fEREzE (P=0.001) .

2.3 M7 R 5 R

2.3.1 BRITRC PRI G344 A (VE
2 -8 SR ) B94kST . 140f6INSCLC A/ # b y7 24~
JTF R 531 (37.9% ) 3AF|OR ( CR+PR) , H:H1CR 34
(2.2%) , PRSOff (35.7%) , SDS0ff| (35.7% ) , PD37
i (26.4%)

2.3.2 FMAEITFIF R e TR R A0, i
JEARYT S UM TR M0 52 FEIRNSCLC 8 35 i fbyT 7 AL
(#£3) .

2.4 FAMNTHUG 520 EVFFEIE], 1406 S0 T
LIS, Frf BB A A A 8.5 H o oSt
I By AL AEAF A B A T RSN (131D vs 7
MH, P<0.001) 5 ARITHTE B ICHE LA 1) H 67 A A 1)
B K TR e m Ak S S (13 H vs 94
A, P<0.001) ; ARI7HTICH MM ACST J5 2% i i AL
AU BK TR R SR E (9N H vs 7151,
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P<0.001 ) ; ARJT7HITCH L& HALAE AR A TA0y 7 i
wimE (1149Hvs7H, P<0.001) (K1) ,

2.5 SEMTE RGN R PR IER SR, ImKS
W, PSPEAr . BRI S NSCLC B & HiE
AAE B YIAEE (R4)

Cox[Hl IHBE R 43 Hr Bon , W PEF M (RR=1.956,
95%CI: 1.125-3.402, P=0.017 ) . i K5 (RR=1.477,
95%CI: 1.003-2.174, P=0.048 ) . PSiF4y ( RR=2.895, 95%CI:
1.714-4.889, P<0.001 ) . FH#EF/KF (RR=1.555, 95%CI:
1.063-2.277, P=0.023 ) J&52MINSCLC B & i J5 it ph 7 A
2.6 PR R IO A BT A S N AR I B
EORTC QLQ-C30 (V3.0) "13Ch, PFHPEST i xt

R 1 HFXINSCLCEEMAZERRIFM (9/L, MeantSD)

NSCLCHE A TG BTt i, 45 IR, #iE 543
114 FEORTC QLQ-C30135r fEYR AN BE . AR S HE A
ARG TR T A G 22 R (P<0.0S) o IR AE
R ICARMBE =, 250k BEIPIRPESrR164)
(P=0.016) , RERAIFIrR2355 (P=0.001) ; FEFAIML
A E P IRA T RETE 4 1543 (P=0.009 ) | #&{KA4E
15 Y244y (P<0.001) .

NP ELZAE X R R R, PR 5 A 6 i
SHYENE 2 (AR AR A O . FUmS JRIATh AR ( P=0.00S,
r=-0.238 ) FIEERA: 1% T it ( P<0.001, r=-0.336 ) S
kL, 5955 (P=0.001, r=0.269 ) K2R ( P<0.001,
r=0.310 ) EHIRIEAHX,

Tab 1 The impact of chemotherapy on hemoglobin in NSCLC patients (g/L, Mean*SD)

Group n Before chemotherapy After 2 cycles of chemotherapy After 4 cycles of chemotherapy
A 30 139.4%+10.36 128.4%+15.30% 120.3%13.02++

B 44 127.8+8.55 92.81+11.69+ 86.5114.71+x

C 66 99.4+7.13 84.2+8.79+ 79.5+8.97+x

Group A: Before and after chemotherapy without anemia; Group B: Before chemotherapy without anemia and after

chemotherapy with anemia; Group C: Before and after chemotherapy with anemia; A: The self-comparative between before

chemotherapy and after 2 cycles of chemotherapy, P<0.005; *: The self-comparative between before chemotherapy and after

2 cycles of chemotherapy, P<0.001; **: The self-comparative between after 2 and 4 cycles of chemotherapy, P<0.001.

%2 EHRNERERRNERRSH
Tab 2 Univariate analysis of risk factors for anemia

Risk factors n Number of anemia  Incidence of anemia X2 P

Gender 0.072 0.789
Male 97 45 46.4%
Female 43 21 48.8%

Age (year) 6.966 0.008
<65 80 30 37.5%
>65 60 36 60.0%

Stage 14.789 <0.001
n 77 25 32.5%
\Y 63 4 65.1%

PS scores 13.420 <0.001
0-1 120 49 40.8%
2 20 17 85.0%

Serum albumin (g/L) 20.813 <0.001
<30 69 46 66.7%
>30 71 20 28.2%

Histological type 2.497 0.114
Adenocarcinoma 86 36 41.9%
Squamous cell carcinoma 54 30 55.6%
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Tab 3 The impact of anemia on chemotherapy efficacy of NSCLC patients

Influencing factors n OR X2 P
Pre-chemotherapy 12.219 <0.001
Anemia 74 24.3% (18/74)
Normal 66 53.0% (35/66)
Post-chemotherapy 11.671 0.001
Anemia 100 29.0% (29/100)
Normal 40 60.0% (24/40)

OR: objective response.

= 4 FMNSCLCERE MR B E R

Tab 4 Univariate survival analysis of NSCLC patients

Risk factors n Median survival time (months) 95%Cl P
Gender 0.3645
Male 97 9 8.15-9.85
Female 43 10 6.85-13.15
Age (year) 0.497 4
>65 80 8 6.98-9.02
=65 60 10 8.3-11.7
Stage 0.0019
]l 77 1 9.35-12.65
v 63 8 7.22-8.78
PS scores <0.0001
0-1 120 10 8.42-11.58
2 20 6 4.55-7.45
Serum albumin (g/L) 0.0013
<30 69 7 6.1-7.9
>30 71 1 9.46-12.54
Cancer-related anemia 0.0001
Yes 110 8 7.27-8.73
No 30 13 10.98-15.02
Chemotherapy regimen 0.2117
Paclitaxel 38 5.68-12.32
Non-paclitaxel 102 8.11-9.89
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B S Z PP 5 WL FF AAE , Jo P 2 ol 2 e
Je, LRI R R i W I R AE 22— RN i
LM A LN 1S 3671 s f g VA A B, ek i & Ak
RI LML S0%, Horp i B E AN L R R N 77%Y, [
P 22 S PR A PP INS CLCER ALY TR AR LAY A2 AR
476.2%. DaltonZ5: 25 728 Mgl 1232k 742 821
R R, R B R A I A A 2R AT AR LR
17.0%_ b F+ 25565 1 935.09% (LA filides #151.0% ) o A4

140ffINSCLC ALY RIFE ML A AR y47.1%, )7
2GR KR RN 71.4%, LI 4RS SN & R R
78.6%, ALITRTICI M 74018, HIr R ey fOMESE
IR A2 A 59.9% o 1 HARYT i Hb{E B B AR TR 7 AT,
SCAFEGNG 4 4 i R vh b TALT AR BIR A S AR 2
PR AT K m ER R A, L T R
)11 N (EE ) 1 1578 T N )1 78 R
BRALTT NSCLCER A B 5 IR R A 2X Ak, A
FRRIVER, | IR . PSP, (IR S5IRY7
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Fig 1 The Kaplan-Meier survival curve of NSCLC patients. A: post-chemotherapy; B: pre-chemotherapy.
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W EE R FRE s, P08 & MNSCLC B &  QOL,
UM 5 AEF 1L IEORTC QLQ-C3075- 73 TEAKIALIRE |
JiE R KR QOL i ¥ 47 % 22 5 (P<0.05) . FXIlL
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