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[ Abstract] Objective To explore the risk factors of myelosuppression in breast cancer chemotherapy pa-
tients and to construct a risk prediction model.Methods A convenience sampling method was used to se-
lect 270 breast cancer patients from March to October 2022 in a tertiary A hospital in Shiyan,with 189 pa-
tients from March to July 2022 as the modeling group and 81 patients from August to October 2022 as the
validation group. The predictive effect of the model was tested by the area under the receiver operating
characteristic curve (ROC) and the Hosmer-Lemeshow goodness of fit test. The model nomogram was
drawn.Results The incidence of myelosuppression was 66.14 % and 80.25% in the modeling and validation
groups,respectively. The surgery, pre-chemotherapy leukocyte, hemoglobin and platelet levels were inde-
pendent influencing factors(P <0.05).The AUC of the modeling and validation groups were 0.767and 0.
755, respectively.Conclusions The risk prediction model constructed in this study can predict the risk of
myelosuppression in breast cancer chemotherapy patients, which can provide a reference for healthcare pro-
fessionals to develop interventions at an early stage.

[ Key words] breast cancer;chemotherapy; myelosuppression;influencing factors;prediction model ; nomogram
[Mil Nurs,2024,41(02):6-10]

FUMR AR 2 b M R UL RS R L B kR AT A S 0 B B 0 ] (disease-induced my-
@J*ﬂ?ﬁt)\ﬁﬁ’%”ﬁ%f*ﬂ@ 12.2% F1 9.6 % ALIT N elosuppress,CIM)E'—?‘{éfﬂ‘ﬁﬂé%éﬁﬂig#ﬁ
WHIRIT k2 = T B R LR B 5 ARAEAE RE 32 PR v R 0 i 40 A A AH 40 B 2 5
il R R T s s e e ] NS i N R

DEmBM] zo2d 0550 [EEBEMI 202401 01 2L/ 1T 40 D A/ /I A
(BeWmBE] Wl B pe i &0l H (2022]]XM122) 5 2 e
4 R TR 34 2 B2 H (21D070) CIM Z AR 15 4076 JnTSE 2 f ) L2, o 27

[EER/A] W B, H5E. B 3% :0719-8801656 Bt BN B XU B2, TR S RE R 0 &



T

February 2024,41(2)
Mil Nurs

« 7 .

A=, RS B AR S U R R I RS R . B
T I A F T 2L MR i T 7 A8 3 A A ) XU 1% T
THER A e LR & B KU L B 2k R AR R
B 24 T Ry i R KURS: PP Al T 5 R B 4 N B R
AR o B s U R, AR BIF O R T 2L g AT
KB R B A SR 0 5 e R 3R A s XL N AR AR Sy
NG R IT A R A T BUR B SRS

1 Mg 5F*

L1 AR % R FAE R Hl AL 2022 4F 3—
10 A 3T 5 = 90 45 B B WiA 1 2L 98 1L T R
BRGNS . O A BRHE - b [ 5098 P 2 2L 98
BIGIR R S HE (2021 JRD Ho BEE S K A R 2
Wik FLMR IO s B AL SEIRIT s IR =18 & BN
FELRTECA S8 MR A . HEBR bR A I DAk
U LAt i K i g 4 B IR e M 5 ALY T B
B REI B TS AR EE S S
S W A o8] 1) LA AE 5 5 1 A2 JLA R T (I N 43 0
TBIT RPEIRIT ) s AT T B S AT 5 ) 5T
BER &, A BE ST B 3K B B e B & B & it U
(2023KS48) , 1 %F 2 ¥ A ) & . 5% 4 3 2ot 3¢
IR ] BT 5% e i) I O 08 16 S TN PR T L AR 4
BEEARBEITEAXRERT  BNNAEERFERE
CIM B # 5~10 B, 7L IR B & CIM & 4 R hy
47,9 %5 [R5 & 20 % TERBEA TR T TR AR AR
R 200 ] AT B L MUEEREA 270 ], #5273 Lk
B].,2022 4 3—7 H 1) 189 i f H AE A @4 . 2022
AE8—10 A K 81 Wil B FHAE N B IEL .

1.2 BrR7*
121 W T H (D faks &R A & . 8 SOk

[l Jo5t 5 £ 58 R ) AR B 3 A S 1Y) R AT M A i A
FIA L E AR A T H, FEAHE. O—B%
BE PR R AR R B R R3S 5L (body mass index,
BMD) ; @ 3L i g 28 5 A0 T A0 56 2 880 g o 3 L i
® ARIT I7 5 HET I AR AT R TR O R IR T RE
WA & F (Karnofsky performance status scale,
KPSS): #% i & T 1948 4F th Karnofsky 55 % ffil ,
Cronbach’s o Z2%(>>0.97"" 4L 10 & H ARG
SR ROIR B0 23 BRI 3 Ry 11 AN AE S, B 0~100
gr. 100 3 0 IE K JCAE AR A AiE 5 90 43 O A IE 1%
Bl A R RCRE IR AR AE 5 80 43 2 s i A7 1E W15 3, A
—SERE R B AE 5 70 43 A3 RE A L {H O BE 4E HF
TE ARG AN AR 5 60 43 9 A2 3% KA 4 A B A8 75 Y
Bl 550 430 75 B IRA40 2r R AT AN RE B B R
RS B 5 B 30 43 o AR E P E AN EE H B 20 43
v i A BE SRR YT 5 10 43 R fE Il I AE T
0 43 RFET:; D J2 6 % 8 br - AL ST BT 40 M 1% b

LSV 1 TR0 T 11 A Y A = N = O = I 1
FAE A 2L 7 B il 9 2 TR = 3L 5 R 1l L /D
BRUE TSR ML IUEF S5 . (2) B 60 60 A ol 8 A L
Wt B T A 4 41 (World Health Organization,
WHO) LI 25 9 2t B W 2k 8 M N 43 B
WEDEH G B BRI AR o T ~ IV 4 A
@R e s el = 1 TN R v 14 N 1
EA., T ENHAMM3.0~3.9)X10° /L, ki
M (1.5~1.9) X 10" /L il /MR (75~79) X 10° /L,
M £ (95~109) g/ Ls IR FH 40 (2.0 ~2.9) X
10° /Ly FFPEs 40 i (1.0~ 1.4) X 10° /L ifit /N B (50 ~
75) X 10° /L MLZT 2 1 (80~94) g/ Ls [T & Sl 1 41 Jifd
(1.0~1.9) X 10" /L, MR 41 i (0.5~0.9) X 10° /L, IfiL
/B (25~49) X 10° /L ML 2T 6 4 (65~79) g/L; IV &
AL <71.0 X 107 /L v PR R 40 e <<0.5 X 10° /1L,
I /MR <25} 107 /L Il 2088 (1 <<65 g/L. LA 4 Ji
Ehnrp, 201 WA R T A K& L 13 Bl & R i
THE A ) L IBC™ R R 1 AR A AR
1.2.2 FHKELEREEMN T BRE-WERS
LR AH OC S 300 5 H % T R Gl & L KPSS 1T
G3TE R B I VE AL 58 B, A0 TT RIS 59 2 48 bR 7R R
HABE 24 h 58 R AR TT I S5 = 4R AR AR ALY
Ja T dEME TR S S RBIEE Y S 5 —
B ORUEBE T — Bk . 8Os %EORHE A Epidata 3.1
AN N e N TR 10 00 19 ¥l i 47
B A, O B S A TR 1

1.3 %54 KA SPSS 26.0 M R 4.0.2 %
HATGE A . IHE R TP ARG IS AT E R
s KR AL A ¢ A5 1 8 Rl A
A RN A B A X K5 ol Fisher #f
PIMER ¥, (i Logistic [a107 347k <7 5% i A % 19
iff o R0 0 A TR g A . ffF ] Hosmer-Lemeshow
SRR R G B, PO KA T (P >>0.05),
Wt R 4.2.1 5B R G 28 /] 5 5238 3 R AF i 26 Cre-
ceiver operating characteristic curve, ROC) , W # 2
5 ZH R0 UE 4 TR R . K B K ME «=0.05,

2 #R

2.1 AR A F—fFH AP ARE 270
Bl 1 R Lo e, AR IS 30 ~70 2, 44 (49,25 +8.42)
%, BMI(kg/cm?®)<{18.5 & 7 #1(2.59%),(18.5~
24.0) F 144 #1(53.33%), >24.0 # 119 ] (44.07%)
HBEI & A 23 70,37 Y6 5 EASTL R0 TIE 2 1 1 0 11
AR 66.14 % (125/189) Fl 80.25% (65/81)
AR T ~ IV EE i B30 & A2 243 0 37,04 %
(70/189) . 22. 22% (42/189), 6. 35% (12/189) .
0.53%(1/189) ,BGiEZH 1 ~ IV B B BE 9 il & A= %



ZEFAPH 2024 4F 1 H,41(2)

351h 46.91% (38/81),27.16% (22/81).6.17%
(5/81)F1 0.00% (0/81),

2.2 EAMELE CIMERZ S RIEZE KL
HES I 44 e 2 B 43 Ay A 4 ) 2 R B A )
PR AEAREIE BMIL R o0 00 B e 8 Ak 7 28 BRI
AT TRV AT R A T A L
TR N AR 2 SR Bl B/ Nk g 2% i LI . KPSS
Vo L2 RTG53 L (¥ P>>0.05, KW , I 4H
FAR ALIT T A0 L ok 20 i i 2T 2 L R 22
SAGIFE X P<0.05) WK 1,

F1 FHEAZEECIMEBEREZEFWIN=189,n(%)]

ECIM4 CIM 4
AN 151 %2 P
(n=64) (n=125)

FAR 8.636  0.003
o 78(41.27) 17(21.79) 61(78.21)
7 111(58.73) 47(42.34) 64(57.66)

[FginasE: i) 11.565  0.001
(X109/L)
IE#(4.0~10.0)  151(79.89) 60(39.74) 91(60.26)
S0 1000 38(20.11)  4(10.53) 34(89.47)

A I i ML 2 7.864  0.005
(X109/L)
IE#(2.0~7.0)  161(85.19) 61(37.89) 100(62.11)
BH208>700 28(14.81)  3(10.71)  25(89.29)

[ AginpRAN: 4} 16.970  <<0.001
(g/1L)
EH#(110~150)  156(82.54) 63(40.38) 93(59.62)
S0 EH>1500  33(17.46)  1(3.03) 32(96.97)

ARI7 I /MR 4.988  0.026
(X109/L)

IEH# (100~300)
S (<100 5>300)

121(64.02) 34(28.10) 87(71.90)
68(35.98) 30(44.12) 38(55.88)

2.3 #BAEZCIM 2REISHAERHE K
RS P<<0.05 AR m it T 2K Hr, A
AR IRAE WL R 2. AR BR, FAR YT R A 40
12186 [ 5 i /NK P 2 8 CIM A 2l 57 5% 1 [
F(P<<0.05), W3k 3, #WEBAIN Z=0.999 —
0. 961 X F-AR+1.629 X FLI7Hij FH 4 L +3.099 X b J7
HIILZT AR — 0,611 X A7 | Il /) A, 22 i 1) 26 141
LI 1, B 2 B v A fa B 3R 3R R R A
BRI 4 TG bR 04 43 (B R 5 45 21 804, DB 4 i
TEA ] T ) 32 5 2k, H 5 K A A R Ak B A 52 A 8K
B BD oy 2L IR B CIM XU .

7 T i
BETFA 0=7%,1=4#
i rgnisEih 0=1EH  1=5%
AR I FiT H P 40 0=I1EH ,1=5%
ARIT T 1M 2T 2 A 0=I1EH , 1=5%
AT R I /MR 0=I1E%,1=51%

2.4 3L & A CIM e Fml 4240 a9 BiE AR
U ASE Y 55RO M AR LR A o
SRS AR S, TN ME 25 A A g A e, 2% R A RN g
IEAL ROC i £, &l 2 A Al 3, g R4l 5 5k 241
ROC B2k F 1A Carea under the curve, AUC)H K
95 % B {& X [8] (confidence interval, CI) WL 3 4, i@
i R 4.0.2 2 Hl AL S U0 UE AL A i 2, AT 4
K5,

%3 IBESRE CIM £ E= Logistic B T4 47

) 95%CI
i H g S.E. Wald P OR
Lower Upper
B 0.999 0.330 9.180 0.002 2.715 — —
BEHEFA —0.961 0.364 6.965 0.008 0.382 0.187 0.781
ALY T 40 A 1.629 0.582 7.826 0.005 5.097 1.628 15.956
AL 37 AT I 21 2 3.099 1.043 8.823 0.003 22.173 2.870 171.331
A7 T I /N AR —0.611 0.353 2.998 0.083 0.543 0.272 1.084
ﬁ’ﬁ 0 10 20 30 40 50 60 70 80 90 100 o |
A
FA J— o
2 b
Al
O] iy
E# oy R - 0.663 (0.812,.0.640)
JiiIRAN: =] . I
E® Ex i AUC: 0.767 (0.701-0.832)
(5] T A € i
1 /N ﬁﬁ% # o
sy . & .
20 40 60 80 100 120 140 160 180 200 220 o
R MR : — . : .
0 0.5 0.7 08 09 095 0.99 g _

1 FBREEE CIM XK 52 &

\ — \ i ;
10 08 06 04 02 00
oA OB
B2 BRAZFHEREFMEHLE




ZEg g
Mil Nurs

February 2024 ,41(2)

*4 BEAERITASERFNHRIEE

AL S 4

RASE

5

Yoden-Index

TR A I (B

95%CI

AUC

P

Lower Bound

Upper Bound

A4
Loaniil

0.640
0.523

0.812
1.000

0.452
0.444

0.663
0.736

0.767
0.755

<<0.001
0.002

0.701
0.653

0.832
0.858

1.0

0.8

0.6

0.4

0.2

0.0

0.2 0.4 0.6 0.8 1.0

0.0

0.6 0.8 1.0

0.4

0.2

0.0

0.736 (1.000, 0.523)'AUC: 0.755 (0.653-0.858)

T I I I
1.0 08 06 04
¥R K

T T
0.2

B3 WIFAZREREFEHLE

L] v

7/ -

A h 28
52 il 2%
i 2 2 IE i 28

T T T
0.4 06
fii 3 W &

B 4 ERARMEHLZE

0.8 1.0

AR il £

5B it 28

i 22 B2 IE i 2%

0.4 06
UL

B 5 WiFARKAMZE

T
0.8

T
1.0

3 itig

3.1 SUmEEF CIM A A28 %5 fbyir2slimm
WRIRYT ik 22— AT BEAR LR g 2 5 CIM I 2%
B KRS B SR E AR AR L R R L 3L
IR B CIM & AR Rl 67.16 % , 1 8 86 0 i %
ARy 510, WS R E B BE I kAR
70. 37%(190/270) , & T — %, B4R I3 (49.25 +
8.42) % UL W] = i L A 5y & 4B CIM, iX 5T i
WFoy—50, T 5% 7E 7L AR5 1L IT BB Bl iR U fe
B R BT A CIM B AR Ry 47.9% , Bl B AR T
AR AR, W RE S5 R M E TR R E AL,
WA AR R CIM 2L e TR, H DLk 4
FRL 0 Sy 3 T B PR S MR A 2 e I AR 4
Sy % BT s e R ok (o ORG o R A TE Ak
THEX GRS CIM i B A EEE L EPA
O SRR ) KU AR A TORS o T TS B A
Bl FR 3 58 AT 4 ol AR T T A

3.2 UM EE CIM Ik % %ra B & 547

3.21 FREFEHAACIM AW LM, LT
HI AR BB AT G A 5 kB i wE Al . g
R N PN o B/ TR o G R LA 0 N | B s 2 NP O
R PRSI 0 AR AT B0 IR T 32 B0 R L P —
AT YR TR SR E A REN AR
FRE . 2 R N B s R AT 0 B TR
FHA AP B | R R 2R 45 O 8 B B R O s 7
B 5 Gl 2 2R AT A PR AR S B A A T
AR, R OR T YA R B R s B
FERBL , AT B S5

3.2.2 AF A @M. it E G B K FF R
Fa A& CIM  AWF5E &I, A6T7 T 1 40 0 1 21
A A IOK T 78 F A B CIM., AT figix 28
B O AT BT, AT HIT 4 AR K O ) 42 e
FE I A AR R I8 S s R R I IR L D) RERE I, 2 3K
0624 o 5 I 3 N = e 1A W = S 2% N O o
HREF AR B RAS A S BB CIMY T I,
B 4P N B3 N R B G v BB AT TS S 5 = 4R bR L
S RS AR = = N 5 (19 2 D 2 W S 9
7R AR L S Rl . LA, 7E R E AT 0 T AR R
BE RS DA TR DR AT AT S b
TN REGHEEE REZEHEHEAELEY,



o« 10

ZEFAPH 2024 4F 1 H,41(2)

VEEEE SR, Y 4 & R /N B K COF B R
W U0 2 B R M T RE T RR N H R  kE f
il » %% 1) G 1 B R R A5 A RS A B L R A
MmAFARL
3.3 SUMEEF CIM R Fm AL A ey A 2k 5 5
A AR EE A S K U4 Hosmer-Lemeshow
LA KIS 43 R X2 =6.430(P =0.599) . X* =9.730
(P=0.284),Pi¢H P {H4>>0.05, HIE 4 5K 5 £
b2 W 78 A M R A 0 P ASE TR LA A A v T
FINT L — BN AUC = 0.7 156 WA A5 750 fy 153000 255 S8 4
U RTFI R EARA S IR IE 4 AUC 4058 0.767 Fl
0.755(¥) P<C0.01) , @B 4 v A BE Hy 0.640, K¢ 57
R 0.812, 29 B8 K 0.452, B iF 4 b R 8E K
0. 523, KN 1.000. 9B F8H R 0.444 . 1ji B #5574
T AR A T Y A =>0.663 B, B E
A0 T XURS: 358 e BR3P N AN D) O . TR ARYY
I EL 4006 L ol 21 2 1 ot/ A K CF b FLIR S CIML 1Y)
VA A IS PN X DN O TR I G B Y - ]
SR s RV ) FH AR B 5 48 22 1) 91) 2% 11 A5 70 D A1 4% R
FRXT A CIM Y 52 M, T 580 KU A8 5, K I 3 47 A4
A1,
4 Hig

FUM R H CIM RAEFRK &, A FAR AT
I 20 A L I 2188 15 i AROK P 2 SR E CIM Al
SEREWR R 2 AR IR R A XU B 0 00 A A AT R
(R S B RN O ff B2 A B T 0 A CIML i KU T
HEAT A T30, R Z A AR5 Sy B W5 R
AEBN, A JEHEFE N REEA R 7R Z P i 5
it — Ak e

[ &% 3T Hk)

[1] JT Y.LI S.ZHANG X, et al. The prophylactic and therapeutic
effects of moxibustion combined with traditional Chinese medi-
cine decoction for treating chemotherapy-induced myelosuppres-
sion in early-stage breast cancer:study protocol for a randomized
controlled trial [ J ]. Trials, 2020, 21 (1) 844. DOI. 10. 1186/
s13063-020-04749-6.

(2] SZRRF, skt i L 5 o A 977 AH S Bl 400 o iy OF 5 e L) 0.l IR
P 2 R 5 5 95 8%, 2023, 8(7) : 182-185.

[3] GOLDSCHMIDT J, MONNETTE A, SHI P, et al. Burden of
chemotherapy-induced myelosuppression among patients with
ES-SCLC in US community oncology settings[ J].Future Oncol,
2022,18(35) :3881-3894.

[4] BmAER I, o046, 55 = Bk 3L R 8 Ak o7 B0 BE -5 B ) i
65z PR 3R 43 BT B HG 0 A 2 g g A (. v Ll R 2 2« R 2 R A
N2 ,2023,44(5) :886-892.

[5] FEHAR, BRIGE &, 3 H0 0 IR 2 1500 H % B8 5 2 R B2 e R &R
ST e XU T ASE B A4 [ ] ZE 41 B, 2023, 40(5) 1 62-65.

L6] mEYUR I L E G P EYUE 2L 2 RN
HRE (2021 4F RO [T ] B AE 48 75 . 2021,31(10) : 954-1040.

L71 ONF5 A AR 40 o B, 450 PR 10 D 3 8 A D A B Bk 452 05 KL
5 19 U0 ASE 7 () A s K o DL 4P B, 2023, 40(1) 1 4044,

[8] KG M,DG A,JB R,et al. Transparent Reporting of a multivari-

&

able prediction model for Individual Prognosis or Diagnosis
(TRIPOD) ; explanation and elaboration[ J]. Ann Intern Med,
2015,162(1) : W1-W73.

(9] E5 5180, &L, 55 FLIE AR AR AL 77 39 18] B2 e B fs b
PR 2% B A 25 00 24 00 A5 0 [ . vl A 5 B IRk Pt A% R 7L 2022, 32
(13):2024-2028.

[10JFRIENDLANDER A H,ETTINGER R L.Karnofsky perform-
ance status scale[ ] ].Special care Dentist,2009,29(4) ;147-148.

[11JPEUS D,NEWCOMB N.HOFER S.Appraisal of the Karnofsky
Performance Status and proposal of a simple algorithmic system
for its evaluation[ J ]. BMC Med Inform Decis Mak, 2013, 19
(13):72.DO1:10.1186/1472694-13-72.

[12JPAN L,ZHANG T,CAO H,et al.Ginsenoside Rg3 for chemo-
therapy-induced myelosuppression: a meta-analysis and system-
atic review[ ] ]. Front Pharmacol, 2020, 11: 649. DOI: 10. 3389/
fphar.2020.00649.

[13 75k fpl. ZUIG I AL YT (8 A RSN 438 L) . v [ 2 245 46 L 2023,
21(32):51-53.

[14]BRIGLE K,PIERRE A, FINLEY-OLIVER E, et al. Myelosup-
pression, bone disease, and acute renal failure: evidence-based
recommendations for oncologic emergencies [ ]J]. Clin J Oncol
Nurs»2017.21(5 Suppl) :60-76.

C15095 8, 225 W L B — 58 B AR 45 E W i J 4 AL 7 ) i B ) & A 1%
DR PR L] b B R 4R 2% . 2021,41(20) :4391-4394,

L1688, sk = 8, Bk, %5 T logistic [1A 1Y 43 2845 J5y I K Tl
DAEALRY Stata LB 7 ¥ L1 0 B T A S8, 2022,39(3) : 461~
464.

CL70500 X0 2 2 . 4 0 350 0 DR o A8 & 7 I A 08 S5 8 A9 00 000 A6 284
FoiE R[] FE R, 2023,40(5) - 29-32.

(A SC G R I 9)

ALEANLAN LA LAt LAt Al al Lot allal Laltal Lal Ll tal Lal Lal Lal Lal Lal Lal Lol Lal Lal Lal Lal Lt Yal Lal Lal Lol Lal Lal Lal Lal Lal Lat Lol £al LAt Lal fal fal Lol Yal Lalt al al fal

W [ F F P )RAF 6
http://jfjhlzz.smmu.edu.cn



