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Factors associated with bone marrow suppression in concurrent
chemotherapy and IMRT for cervical cancer

Yan Tang', Ya-wei Yuan?
(1. Department of Radiotherapy, Xiangtan Central Hospital, Xiangtan, Hunan 411100, China;
2. Department of Radiation Oncology, Nanfang Hospital of Southern Medical
University, Guangzhou, Guangdong 510515, China)

Abstract: Objective To study the factors associated with bone marrow (BM) suppression during concur—
rent chemotherapy and intensity modulated radiotherapy (IMRT) for cervical cancer. Methods A total of 126
cervical cancer patients treated with concurrent chemotherapy and pelvic IMRT were retrospectively analyzed.
The variables in this study included age, Eastern Cooperative Oncology Group performance status, clinical
stage, physical condition, initial white blood cell count, absolute neutrophil count, hemoglobin, platelet count,
initial serum creatinine, chemotherapy before concurrent chemoradiotherapy (CCRT), BM suppression before
CCRT, total dose of external beam radiotherapy, mean dose of radiation to pelvic bone marrow (PBM), dose-
volume parameters of PBM, chemotherapy regimens, and cycles of chemotherapy. Univariate and multivariate
analyses were performed to evaluate the known and hypothesized factors associated with bone marrow sup-
pression. Results Univariate analysis showed that mean dose to PBM, the volume of PBM receiving 40 and
50Gy (V40 and V50), chemotherapy before CCRT, and BM suppression before CCRT were associated with severe

bone marrow suppression (P< 0.05). By multivariate analysis, mean dose to PBM [OR = 1.004, (95%Cl: 1.001,
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1.007)], V40 ( < 41% vs 41%), [OR =0.123, (95%CI: 0.031, 0.487)] and V50 ( < 9% vs = 9%), [OR =
0.040, (95%Cl: 0.013, 0.128)] were factors significantly correlated with grades 3 and 4 bone marrow suppression.
Conclusions V40 < 41% and V50 < 9% are factors associated with low incidence of grades 3 and 4 bone
marrow suppression in concurrent chemotherapy and IMRT for cervical cancer. Mean dose to PBM is a factor
correlated with high incidence of bone marrow suppression. As the mean dose to bone marrow increases, the
incidence of grades 3 and 4 BM suppression rises. Strictly controlling the irradiated volume of PBM and the

dose of IMRT to PBM can reduce the occurrence of BM suppression and ensure cervical cancer patients

PDF pdfFactory Pro

finishing CCRT.
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B B AR TR A0 Lo P2 R DL
JiJEg o 1999 4 3 [ S iR B 4 2H (Radiation
Therapy Oncology Group,RTOG). 1= B} it 983 % 21
(Gynecologic Oncology Group,GOG) . P4 ¥4 fit 984 B
ZH (South West Oncology Group,SWOG )& 1) 5 4
Bl AL I R BIF 5% 25 S Uk 55, [R] 26 i 4k 97 (concurrent
chemoradiotherapy , CCRT ) R L B I FAEG B 28 =y 3
3R BAm b RS 3 SR AR R E SR TGk
W 309% ~ 50% , A1t B8 2 [F) A6 0 A0 76 B S 2
AT TS . 2008 4F Vale 25847 Meta 4347 i 7k
[R5 AT B A B 300 FR 3 5 AR AR AR
6% . 2010 4F 3% ST 2R G R E P 2% (National
Comprehensive Cancer Network,NCCN) #E¥#iR7T &
B9 R R B 2h TR K B 30 PR s W i LA RS
e i RS OATT o [RIAE Ko i N R 23 (Eu-
ropean Society for Medical Oncology, ESMO )5 %
JEEA 5 22 R TG 7 (LA R T ), A JE
W IR, 2% 5 40 mg/(m?- &), T #E—5E
LR NP TR . BT, PRI R
TN RIR ARG, A R TG R R B 50 5 s
WS B SR AR T 5o

Rt [R) 2 Ak 2503a T (LR TiFRiks 7Oz
N PR 26 @ R AR AR 2 AR IR
N7, Horp g B o B . 3.4 R BRI T Sk
ST TR TR ZE 1k, TS IIE T RCR S 10 AR,
Bl TRHEYT B BRI &, R T (inten-
sity modulated radiotherapy, IMRT) &) 32 i JH T2
B NRYT o HAN B RN AT BUECTT [R5 47
D ABATSANAT 200, Her B A S A W . A5
[ JB P S AT ey S5 IMRT [R1E Ak 7 i A o s B
REMR 0 K AR, B 0 [R5 T8O 7 i B BE L Rk A
TRYT SRR 3.4 FEEBEII I & AR AR R A
TR AR IMRT [R) DA iRy T it R v th 3™

cervical cancer; intensity modulated radiotherapy; concurrent chemoradiotherapy (CCRT); bone
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1.1 #MRIH

PEHX 2012 4F 1 A -2015 4F 1 H B ERF K2
R BE B R R SE S N I PR 2 B CIRTEE T o B2
B ) WIA Y 126 (14252 IMRT [F]24k )7 5 S s
ARG GERL . TR B TR SE R , i 101 220 B2 IE
SCOMEE, B2 A 25 IR BT DL AR
SR RIB AT IERHG A, % IRE PR AP FRHE E (Inter-
national Federation of Gynecology and Obstetrics,
FIGO )4 HAbRUEIEAT 701 . 126 il i35 v 12 o] R K
W LB R, 7R IMRT [A] 25467 Hi A5 53U 5 3
IOk HE AT, B 25 1 AT Be T AR A TR B Ak 7 (H
RARFA 12 FlEF T 6 F B =3 B agEm
il s Hoax 114 BEARNA B . A A2 IMRT
2547 AT A2 DL 2540 - O I3k 5L ( performance
status, PS) T4 <2; @ 1 4ii il 1%k (white blood cell,
WBC) =35 x 10%/L, FP ki 4 A 14 = 1.5 x 10°/L, Ifi.
/=80 x 10%/L; N B TIREIEH -
1.2 BITHE
121 aaatiasr OUEBRBOT S B 2 AT 1 h
HEZS B 5 1Rk 800 ~ 1000 mI(& A2 5 il 20ml),
W PR, PAIB W EE[E 52,5 mm J2EG5% CT 144,
BHVEEH T T 2w L, S EGSE 2T
I RGeS R s A ) i X R f& M 4% B (or-
ganat rist,OAR), B 35 i SRy A4 96 1K B2 (gross
tumor volume,GTV) , ZEIEFERS R4, GTVnd., )
i e =2 10 1 Rl K bk 2 4 1 B % ) T I DR X
(clinical target volume,CTV), 4% : 75 VB & &
S 5 B (ILDTE AR B B ) (A +
F kSR L5 51 X . CTV 76 FikbZMig 15 mm,
TEF B RAL S 15 mm, Hi4y CTV 4R 7 mm Sk
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141 fith 9% 4 F2 (planning tumor volume,PTV), GTV
AN 10 mm A R TR HE X (planning gross tumor
volume,PGTV);GTVnd 4Nt 5 mm PGTVnd; &b 75 5
& :PTV 45 Gy,PGTV 50 Gy,PGTVnd 50 ~55 Gy,
B HRALET A 10 Gy f& Bdn B A ma g /N |
5l W SR ReE Sk KA B . SR T
R — M 5 ~ 7 AL IR, BR =95% 4k 75 7
HARAZIT R, WA a7 #] 1.8 ~ 2.0 Gy IR,
1Y 1,5 U/ o P BRGS0 < >R 192 Ir 557
R N SRR AR S RS TR, BRIR A S
7 500 cGy,5 Gy/ I, # i 2 ~3 ¥k, 25~ 6 1K,
A SR >80 Gy, IO IN], & HATBIE phisk .
1.2.2 Bl Aesy Ak BRI R A28 4k 7 SR AR
(Dichlorodiamineplatinum, DDP ) 75 Z& B I / J5UR 18
BE (dichlorodiamineplatinum and fluorouracil,PF) J5
% . DDP J5 % : %1 40 mo/m? ki v, 1 v / J4, 4k
7 YR FE o KACAL B, PF 75 %8 : A 50 ~ 70 mg/m?,
F VKR T L 26 1 K5 SRR BB BE 1 000 mg/m?, 725 Ik
RALHL~4 K, PRITRE 40 1AW, yrfest
2.
1.2.3 Rty g7 4abir i R I E]
B J A 1R, R A0 B <2.0 x 1090 P
A L <1.0 x 1090 K ifit /MG <50 x 109,
W45 1R RARST , S ED T AR BRI - T A 4R T
IR A XTRE AR . >4 2L >2.0 x 10°/L Pk
Jitl >1.5 x 10%L Jelfit/Ivie >80 x 10%L B4k Sy, It
URSAd AR VR I A s sl R B PS PFor B R
SEMELAN 32 [ A0 P, 20k R B RI2E AT o

1.3 AREMERE

B REN PP PR 3 ZR T B2 R WA RN
5 4 (Common Terminology Criteria for Adverse
Events, CTCAE )3.0 RASBEANFR i
1.4 SHitFEFHE

K SPSS 13.0 Gt #4450 br L THE B
BELASEL + 22 (x + $)FRoR, e A5, 1807k
PIRFIR,H x2 kek, Z2 25341 H Logistics 1115
5387, P<0.05 22 A Gt Lo

30 141](23.81%) .
22 BITERK

A1 BB AR SERT % & R T e ik
J7, kA A BEERE S, 2 A H R AR Kb
I7 . HARFTH BE ST
23 BENMHEZE

AT, B S0 [ AL AT R B A
KRNy 89.7%(113/126), Horh 3.4 - BEAM I (1)
KR IR 47.6%(60/126 ) , HER IR YT R R 2 A
A SES K HEE ALY BOoRT il B AT B IR
IMRTIR] A0 T7 10 B S00988 FR A 3.4 BB Rl 1 5 R
42.1%(48/114) ., WIGEE T, R &7 %2 R
AT R 3.4 B I BRI 2R R 43.8%(42/96),
K H P 5 RS T B 3.4 FEE B RN
33.3%(6/18) ., 6 FVAYT AT ALY I 1 BLE-BEI A4 &
&, Ay T P 3.4 B B RE I
24 EIUE IMRT B rERildl 2EESH

THEGORFEA R R 4007, B BRI 0 & A 5 Ak
H R A X (P<0.05), SR | [F b7
Wi WBC. 1417 1 (haemoglobin,HB). il /) ¥z
(Platelet,PT) . 1 {4 % 41 it 7K *F- (absolute neutrophil
count, ANC) 3G 7 Rif JILETF 7K SF- | V81 5 il 7 735 s 41 i
SHEETEHK(P>0.05) (LK 1), THEFRHRAHE R
Br, B BRI 0 & A S IRIT TR S AT R
KA BEI A V40 K V50 AH G (P <0.05); 5 iR
Il R 431 \PS 143 AbIT 7 28 S A7 TR 91 e V30 TG
*(P>0.05)( L3 2),
25 BIE IMRT ST EEINH S EESH

VEPE IR 2 AT T A OC IR EAT Logistics 14
K IHZ R T, 45 R BN, 2 BT 55 5

®1 EIE IMRT BHATEEMNENARESN

(xxs)
JEL,
(=R
PSS tfH  PfE
0.2% 34%
RS 1 % 5226+10.27 52.00+12.30 0.128 0.898
JRYTHT WBC/ x 10%/L 6.79+1.37 6.95+2.31 -0.463 0.644

JBYTHT HBIG/L 117.18 +12.98 115.30 +20.06 0.618 0.538
2 R TRITRT PT/ x 10°L 250.46 +78.01 281.40+92.28 -1.446 0.151
—— YT ANC/ x 1091 422 +1.01 454+230 -0.968 0.336
. I = [
2.1 MRPRHFAE i (ﬁ?ﬁ”%‘ﬂ‘ 6327+855 652741050 —-1.164 0247
AN (52,14 £11.24) %, PS 7431 43 118 %;%W?J /

SHMNEST SR /Gy 52.27+4.49  5210+854 1440 0.886

91(93.65%),2 4+ 8 1(6.35% ) i FR 43301 - 11 » 6 {31 o
BB /Gy 33.79+211  3479:341 -1.994 0.048

(4.76%), 115 84 151](66.67%), M, 6 £51](4.76%), I ;
- 112 -

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

5 3 40

JEEIHE, A5 - B SR RBRURATT R A A 2557 B B ] AR DG B 3R A
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B E
EES x*H PE
0.2 % 3.4%
I R 349
MaMa 48 48
0916  0.338
g 18 12
PS P43
143 60 54
0.030  0.862
25 6 6
[R5 By R a0 il
e 66 54
4900  0.027
= 0 6
e igikiaid
ra 66 48
14.589  0.000
P 0 12
(RIPES
DDP 54 48
0.067  0.795
PF 12 12
A7 R
DDP<4;PF<2 24 30
2386  0.122
DDP=4;PF=2 42 30
V30
<65% 24 18
0.573  0.449
=65% 42 42
V40
<41% 30 6
19.358  0.000
=41% 36 54
V50
<9% 60 30
25.773  0.000
=9% 6 30

V40.V50 5 3.4 FEFBEMITHIAISC(P<0.05). Bl 4
R 7 PRI  , 3 .4 32 B R o e A R
B, FE B VA0<41% K V50<9%RERE MK B HEE
IMRT [FAA0ST 3.4 BEEBEADHIAG A4 WLk 3.

®3 EBEIE IMRT BHUTEHMGINEEESR

- Pl ok OR 95%Cl
ER KR
V40(<41% vs =41%) 0.003 0.123 0.031 0.487
V50(<9% vs =9%) 0000  0.040 0.013 0.128
A REOT R E 0005 1.004 1.001 1.007

3 iTtit

"B SR T (75 I S 2 R B A e T v
B BE T 0L BE AR, DLAAZE R LRI Y R 28 Ay
A T [R5 A7 i X v ) RE A P, AR
WFoE B, B HUE IMRT [ RS i a0 il
K # Ry 89.7% , Horfr 3 4 FEE I A K AR R s
47.6%(60/126 ) , 375 = T [ A HAD SCHR RGBS, A
Y B RS R AR S R AT B S A IMRT
[R5 A7 232 T 8 shIbkiE Ak KOs Bh Ak r
) A G, 6 IR YT AT I S BB A ] Y AR
& AR TR B 3 4 R BEm A

IBRIZH AR, 8T s, B U IMRT [A] 4
I7 B3 3.4 BE B REM 6 2N 42.1%(48/114) , 1)
A I 5 T B N A LM 2= 3 I o 2 SR R0 [ 2
G, B R R IMRT [a) 25 A AR ZAbyT 3.4/
BRI K A F R 25% ~ 30%, T ASAFFE T, 3.4 Ji
B BEIN R RN 43.89%(42/96 )54, %25 5] fig 5 [
AT 7 S0 SEEAS [ A G, IR B ST AR )
N 25 ~ 30 mg/ (m?- J&] ), 1 A5 H A5 ok
40 mg/(m?- il ) . VU 28 il , B 50 IMRT [F]251k
I7 3.4 FEE BRI A& AL LR 20% , BT A
()35 A 40 mo/ (m2- Ji ), 5 A B 53 v feff L4 i)
TR A [ B0 B 1 A 1) 25 S ] R AR E
FEXF G RE RN, 0 H AT 738 5 5 5 B
N R 0 1K N O g oo N i B
A

AWFFER R R 7 R0, HERR [P ik
TRI7 TR ZARS T (B3, FHIIE 7 %2 [40 mg/(m?- J&] )]
7 Y B 3.4 BB BRI I 3N 43.8%(42/96) , %
F PF 7 #4LI7 (0 R 3.4 B BEH %N 33.3%
(6/18), AP 7 58 3.4 BB aEdm i lhAs, 22 % Jkgiit
R (P>0.05), XAAEE M TR PF r £4097
(R A /D (24 1)), HAEXSE R E 6 il B 5 7E
EE R G il e Uk (A L =g @ IE R
B REEILE R B RN 25 5, A Rk — 2B 5

X AR KA, 24 50% ELA 1 L M 0 B B 7
THEMER T B 7 AT # e 5 250E fE
il o BRI R 37 Z I T I AR B AR D A R B
il DA A A B AR s i D e . {3 420
RIS, ZAMM B BE 0 T B0 S B T R T
il o A HEERR, AR EBEEEGR R 30 ~ 50 Gy, W7
T [P 5 A B B AN RT3 (i, g 751
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FE B RER R 2 SRR I, B A RO
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ZAGTT I B BRI ) 2 @A I kYT
J5 58 Kt 5 (™% W I £ 5 B DA B ik
25905 B s @A T, A B ]
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