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Abstract

Breast cancer is one of the common malignant tumors in women. The latest clinical studies have
found that the changes of inflammatory cells are closely related to the proliferation, invasion and
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metastasis of breast cancer cells. The application of hematological inflammatory indicators to as-
sess the prognosis of breast cancer patients is simple and feasible, and has a broad application
prospect. This article reviews the common hematological inflammatory indicators affecting the
prognosis of breast cancer.
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1. 518

FUIRIE R LoV BB T R DL SR A, R R AE ST AR B 5, A IR R LR s 91 B 230
Jitl, BETCANKURIE 68 /7, JEH, FORER LRI TR, BB I Lk B R T B
ALGEL R[] PR 5 A A e RS, DRI, I 390 £ i R PR B A 3 B i PR R S
R e L SUE 2T A 5 PR O TS S DA OG,  (HIX LR AR A 4 RANRE S FRICEL S A e s, ASDORT
B TR PR ) 1 RS [2] . R BT S AR AR5 FUBR R I TS A G, (HL el ok =0t B ks
LR E BT, SECEZEMZINEA R3] HofTlm RO FUR, SNk SN bR A 5 ) 3 2220 Bl T
7y, RYEAIR ARG FLIR A AR A 5E L R E S, SR A E AR R DI O [4]. — Lk
RAEAH AR IR T AT R 6T ROR, AN BR AR YT 07 RIS SR S5 . A ioni 7L
T A LM Ak R AR IR SCHIT Uik P — 253k

2. C R M ZEH(C-Reactive Protein, CRP)

CRP & —Fli 4 5 R MEARE, ERMERBL, BPFMALURGEREE T, HAMENE-6 M
FEAE . AN R B 2 S B AME ARG R AR bR B, SRR A A, CRP 5%
YHARANA D, IS DNA S AI R I AR R, MR AR KB T — AN R B BREE, 5] R
ARKEFRAEN ALK C RBE AR, AR A S ] DU A4 S RE AR 7, 3G C B A
IL-6 FH IL-8 [5]. EFLARE 1, i CRP AT LU i 338 i i 5 AF K B8 7R 3 4 A 3% PR /RSP ek I A A6 e
IS5 A 9 MRS P 1B FOR IR AN AR ZE RN A2 (6] Kaur [7]555G AR 1) 1:1 DTHC I LR
S R MM R AT R EUAIF AT, R e CRP /K E R T, IF B 5P00A S 58, RN
BN HFETF, BRI KBS E/KF I CRP M. Arthur [8]5 878 &KL, CRP LR M S 7L
Ji e ) KU 2 TEAE G, AH SR P N i 7L s 1R KU AN A DG . #RTfT, Robinson [9145 i i i 4 /R HE /7
(Mendelian randomization, MR) 73 #r &3, CRP XJFL M KIS FIR K R EF NN, JRFTHERZ MR
SURAE A AU T RORVE AL BRI A 5, ARSI IR T BN AR M Bl A R D X3, T 7L e A A 22 A A% R [
(flt1: BRCAL., BRCA2. TP53. PTEN %5)VRIET ™A 17z, LA 45 REN], ARATIIER CRP {H ] il
ML B RIS, W H CRP BI/K TR, SE PGz,

3. dhE R 4R S B 4R B & (Neutrophil to Lymphocyte Ratio, NLR)
IS R R T 0T DUE I B RUE S8 T 1, STATS3 Fe e[RRI 7 & & B 1 A2 3 g 441 it
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HUTE AR B AEERL[10] 0 bk O 200 B Frb TR R S P 8 I8 ) EE S i 4, TR 4 L P 28 U0 5% 49 v 2
HEEAEH . MM L0 SO ] S B MO S R, (R R I S B R A IR R R R R, 23
TEANR[4]. Cho [11]58/ 78 &K Bl NLR 5 70 B i 28 PE 8 35 AH 50, NLR FFEE T a5 500 e 1t AR A7
(Disease-specific survival, DSS)F1JC7 4 47 (Disease-free survival, DFS)BALAI <. Anwar [12]55 8 i %}
1083 44 FLIee B (e rp 22 8 X 83 44) [RIBPE 73 B & B, 8 NLR {5 3L e i g RS S 35 AH G . [
i &2 B0 NLR 75 FL e 0 A 2 18] 3% 4 %5+ . {5 Losada [13]45%t 104 44 VG HE 4 2 4E FL e B HEAT THF R,
GERH BRI S NLR B M %K. XK, NLR EERMEERE Rl ReG RNEKER, SME5
BB FL. Huszno [141%PFAh 7 NLR & 55 M 7L B R WG s2md, RIS 1) NLR 5 70
BH B ZE R S AETE I (Overall survival, OS)H 5% . Wang [15155 LR BB EEHHEI T NLR 5 0S
ST, (HHAEBSERTHT R A NLR 1S, ZBE N, HJERATGEZ NLR BRI R ek
AT BRI G, REDIREAER AR . L NLR EPEAS AL TS B B3 IR R

4. /RSB ZBaLE{E (Platelet to Lymphocyte Ratio, PLR)

M/RCRT U 5 P2Y 2 2 AR kIR A 22 A B2 T #% N4 7%, 36 mT DL PIBK/PKC 15 5 il i ok
PEHERP IR ARG TG . ShAh, I/ A 1 22 b AR A DR -t T AR i P A A AN B DR I A A i,
HORE IR A A K R -B 1T 300 2 1 S M 28OS, AT 5 S0k EEL 44 e ) R 52 453 Rk 2 4 i 2>
[16]. Zhang [17)%5@ 5L mIBIEAT 78 &I, #i7K P PLR 5ILARE AR RSB 2, SR, ek
R Az b B A E G Gk . Morkavuk [18]558R 1 1 HUFLIE 1 PLR SHTH ML &M C R, Il
it ROC Hh £k HL 139.45 /£ 4 PLR il F4E, I PLR > 139.45 [ 835 2 Az bk B 455 B 2 116 XU /& PLR iG
TiZIG FHE N A1 0.43 f5. [FIFE, TAKADA [19]5 M55 KB, = PLR (FHXTFIK PLR) & Tl LR
ROE AR LS BT R 2R, HE—2B U8 T PLR ] 1 AL e 00000 7k 2 465 5 6 T s () — TR b o

5. k40P K% A k% 4 B L 4E (Lymphocyte to Monocyte Ratio, LMR)

R R A = 2 S5 CDA™H Bhitk 4i s/ Al COS ARG 2, M BRI LA BT s e
BEAh, Bz AN AT DL LR A AR 22 b g M o (L A B AR B SR BRI 7 AR SR SR A T
&), TEERR ARG TE . (R FI RS, R IE RS AR B [4]. Goto [20]5FWF 7L LMR 54532 5 Bh
I LR B TS X R, KIS LMR 4UH L, 1% LMR 20 OS A1 DFS #B1R 2, [Fmt 2 B &0 Hr
7R LMR S22 AR A AL UG 2R [FRE— IS A0 R B, (K LMR 5 AR OS Al DFS &3 AHK
[21]. Ma [22]% 4 T 203 4 FLARE B IR PR}, 25 Rk LMR S5tk S5F R MG R T 7 1 3%
H%, Kaplan-Meier ZE /7 28R AR LMR ASFITE A BE % 5. 2 FHTER, LMR 1E 4S540
SN A AR bR, FLAE S R R DL R TR AR DG, YRYT AT LMR 7K AR F SR LR
EIEAR .

6. £I4MPf4y#p 7 B (Red Cell Distribution Width, RDW)

RDW 2 J 5 FH SRl 5 21 40 i K /N AR SRR () S 3 &8 S0, RN —Fh 52 I 1 4 B 8 M OBE ) 48 1
PrEY, RDW TESUEEFH ik e f s op 2 2R FH (23] Yao [24)555@ 5 B A 52 & 2L, RDW
Sy iaii, ke R 2 LM o A OC, 2R T R RDW A2 53 52 R Fze b 4% #% (1) kS Tt
K2, His RDW S HUIE RDW 202 . Sun [25]550 110 {51 288 B2 W ) 7L e 2635 F0 78 1l { e 2o Mk
BEATRTLE A, 45 R SR AR 4 RDW 7K 2 2 & T XA . B RTIWT e R B, RDW X2 B 1)
UG WA —E R NANE, ¥ RDW A0 B i AR B AE TR0 0 bR 5400, W 39 hn k2R i il s
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FRY AT o 2
7. MmN RAEF (Mean Platelet Volume, MPV)

MPV JEARZR ML /NR /NI B/ PE R S 82— o FERR R, P4 M0 1) I /IR 2 a2 R Bt
Oy T (Ui VE I AR R IMEBEEE A o/, LF4EER SR ), B/ NG & 7E R i . s
- MR ER AR AT (et AR T A R T 1 [26] - Gu [27]55 55T 340 51 7L AR MR 282 Wi PR BORIEAT 1 (9Bt
PESHT, RIVETTHT MPV 7K 51 AN #% s /IR L S5 5 72 4 BRAE IR R BE S5 R A0 G 2 1A
7 Cox Ul USSR AL A 47 73 BT s, MPV 2 50 L 795 A AST. R 35 . Mutlu [28]455@ i ROC i 2k 73
Mt MPV S5 Ja3 340 B 3O L Ao R0 2 A BT S R B 58 A BB (O TN, 45 SR s FL U L RSk B
P FRIAR AN 9 1 FE 43 30 63.6%- 60.9%-. 29.2%F11 86.9%, H] . MPV RI1E L igses i 3 B B ALy T
TR . Mutlu [28)260F 50 K IS5 R AAH L, FLRRE B3 00 MPV B E33800, 1 H MPV 2 LR
e BE MBS HBMSL fER R, BTLL, fE— @R L MPV RTYE N Al 7L R 53 TS I8 e b
8. MESRE

gi bRk, MiisE & MEFEAR N CRP. NLR. PLR. LMR. RDW Al MPV £57E Filill L AR TG EA —
SEFINME, S R B T W 17 A3 IR PRYE T SRt Tk — 2B e . H i 2L e T 40 vk
HiRZ, MEBEKRE. SAEHRE. WESEE MM R, BT oMNE S S ERER R,
PR SREUERECL T R VSR, JEFRACA THFFC S . Ak B aTiwE 5o K2 2 RV 78, ok
WG ATAE — S A, IR RIAR S 2 R E . 2 O i KB WF 70 45 SRAIE S i 2 6 VEFR AR 5 7L
BTG R R, AR AR R T IREEE 2 HINMERN S %

E&InE
WALE #E T S H (B2021033),  [H 5 H SRRl 3 4 %5 B35 H (81302269)

&E 3k

[1] Duggan, C., Dvaladze, A., Rositch, A.F., et al. (2020) The Breast Health Global Initiative 2018 Global Summit on Im-
proving Breast Healthcare Through Resource-Stratified Phased Implementation: Methods and Overview. Cancer, 126,
2339-2352. https://doi.org/10.1002/cncr.32891

[2] Chen, L., Kong, X., Yan, C., Fang, Y. and Wang, J. (2020) The Research Progress on the Prognostic Value of the
Common Hematological Parameters in Peripheral Venous Blood in Breast Cancer. Oncotargets and Therapy, 13,
1397-1412. https://doi.org/10.2147/0TT.S227171

[3] Li,J, Yuan, M., Yang, L. and Guo, L. (2020) Correlation of Contrast-Enhanced Ultrasound Features with Prognostic
Factors in Invasive Ductal Carcinomas of the Breast. Japanese Journal of Radiology, 38, 960-967.
https://doi.org/10.1007/s11604-020-00994-6

[4] Danforth, D.N. (2021) The Role of Chronic Inflammation in the Development of Breast Cancer. Cancers, 13, Article
3918. https://doi.org/10.3390/cancers13153918

[5] Potempa, L.A., Rajab, .M., Olson, M.E. and Hart, P.C. (2021) C-Reactive Protein and Cancer: Interpreting the Diffe-
rential Bioactivities of Its Pentameric and Monomeric, Modified Isoforms. Frontiers in Immunology, 12, Article
744129. https://doi.org/10.3389/fimmu.2021.744129

[6] Kehm, R.D., McDonald, J.A., Fenton, S.E., et al. (2020) Inflammatory Biomarkers and Breast Cancer Risk: A Syste-
matic Review of the Evidence and Future Potential for Intervention Research. International Journal of Environmental
Research and Public Health, 17, Article 5445. https://doi.org/10.3390/ijerph17155445

[71 Kaur, R.P., Rubal, Banipal, R.P.S., Vashistha, R., Dhiman, M. and Munshi, A. (2019) Association of Elevated Levels
of C-Reactive Protein with Breast Cancer, Breast Cancer Subtypes, and Poor Outcome. Current Problems in Cancer,
43, 123-129. https://doi.org/10.1016/j.currproblcancer.2018.05.003

[8] Arthur, R.S., Dannenberg, A.J. and Rohan, T.E. (2021) The Association of Prediagnostic Circulating Levels of Cardi-

DOI: 10.12677/acm.2022.12121709 11870 I IR = =23t e


https://doi.org/10.12677/acm.2022.12121709
https://doi.org/10.1002/cncr.32891
https://doi.org/10.2147/OTT.S227171
https://doi.org/10.1007/s11604-020-00994-6
https://doi.org/10.3390/cancers13153918
https://doi.org/10.3389/fimmu.2021.744129
https://doi.org/10.3390/ijerph17155445
https://doi.org/10.1016/j.currproblcancer.2018.05.003

[°]

[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

ometabolic Markers, Testosterone and Sex Hormone-Binding Globulin with Risk of Breast Cancer among Normal
Weight Postmenopausal Women in the UK Biobank. International Journal of Cancer, 149, 42-57.
https://doi.org/10.1002/ijc.33508

Robinson, T., Martin, R.M. and Yarmolinsky, J. (2020) Mendelian Randomisation Analysis of Circulating Adipokines
and C-Reactive Protein on Breast Cancer Risk. International Journal of Cancer, 147, 1597-1603.
https://doi.org/10.1002/ijc.32947

Soehnlein, O. (2019) Neutrophil Research, Quo Vadis. Trends in Immunology, 40, 561-564.
https://doi.org/10.1016/}.it.2019.04.011

Cho, U., Park, H.S., Im, S.Y., et al. (2018) Prognostic Value of Systemic Inflammatory Markers and Development of a
Nomogram in Breast Cancer. PLOS ONE, 13, e0200936. https://doi.org/10.1371/journal.pone.0200936

Anwar, S.L., Cahyono, R., Avanti, W.S., Budiman, H.Y., Harahap, W.A. and Aryandono, T. (2021) Pre-Treatment
Neutrophil-Lymphocyte and Platelet-Lymphocyte Ratios as Additional Markers for Breast Cancer Progression: A Re-
trospective Cohort Study. Annals of Medicine and Surgery, 63, Article ID: 102144.
https://doi.org/10.1016/j.amsu.2021.01.092

Losada, B., Guerra, J.A., Malon, D., Jara, C., Rodriguez, L. and Del Barco, S. (2019) Pretreatment Neutro-
phil/Lymphocyte, Platelet/Lymphocyte, Lymphocyte/Monocyte, and Neutrophil/Monocyte Ratios and Outcome in El-
derly Breast Cancer Patients. Clinical and Translational Oncology, 21, 855-863.
https://doi.org/10.1007/s12094-018-1999-9

Huszno, J., Kotosza, Z., Mrochem-Kwarciak, J. and Zajusz, A. (2020) Prognostic Value of the Neutrophil-Lymphocyte,
Platelet-Lymphocyte, and Monocyte-Lymphocyte Ratios in Male Breast Cancer Patients. Oncology, 98, 487-492.
https://doi.org/10.1159/000505627

Wang, Y., Huang, G. and Li, Z. (2020) Prognostic Significance of Inflammatory Biomarkers in Patients with Breast
Cancer Skeletal Metastases. Cancer Management and Research, 12, 11463-11475.
https://doi.org/10.2147/CMAR.S277291

Stoiber, D. and Assinger, A. (2020) Platelet-Leukocyte Interplay in Cancer Development and Progression. Cells, 9, Ar-
ticle 855. https://doi.org/10.3390/cells9040855

Zhang, M., Huang, X.Z., Song, Y.X., Gao, P., Sun, J.X. and Wang, Z.N. (2017) High Platelet-to-Lymphocyte Ratio
Predicts Poor Prognosis and Clinicopathological Characteristics in Patients with Breast Cancer: A Meta-Analysis.
Biomed Research International, 2017, Article ID: 9503025. https://doi.org/10.1155/2017/9503025

Morkavuk, S.B., Kocadz, S. and Korukluoglu, B. (2021) Diagnostic Value of Platelet/Lymphocyte Ratio (PLR) for
Predicting Sentinel Axillary Lymph Node Positivity in Early-Stage Breast Cancer Compared with Ultrasonography.
International Journal of Clinical Practice, 75, e14939. https://doi.org/10.1111/ijcp.14939

Takada, K., Kashiwagi, S., Asano, Y., et al. (2020) Prediction of Sentinel Lymph Node Metastasis Using the Plate-
let-to-Lymphocyte Ratio in T1 Breast Cancer. Anticancer Research, 40, 2343-2349.
https://doi/org/10.21873/anticanres.14202

Goto, W., Kashiwagi, S., Asano, Y., et al. (2018) Predictive Value of Lymphocyte-to-Monocyte Ratio in the Preopera-
tive Setting for Progression of Patients with Breast Cancer. BMC Cancer, 18, 1137.
https://doi/org/10.1186/s12885-018-5051-9

Hu, R.-J., Liu, Q., Ma, J.-Y., Zhou, J. and Liu, G. (2018) Preoperative Lymphocyte-to-Monocyte Ratio Predicts Breast
Cancer Outcome: A Meta-Analysis. Clinica Chimica Acta, 484, 1-6. https://doi.org/10.1016/j.cca.2018.05.031

Ma, Y., Zhang, J. and Chen, X. (2021) Lymphocyte-to-Monocyte Ratio Is Associated with the Poor Prognosis of
Breast Cancer Patients Receiving Neoadjuvant Chemotherapy. Cancer Management and Research, 13, 1571-1580.
https://doi/org/10.2147/CMAR.S292048

Yousefi, B., Sanaie, S., Ghamari, A.A., Soleimanpour, H., Karimian, A. and Mahmoodpoor, A. (2020) Red Cell Dis-
tribution Width as a Novel Prognostic Marker in Multiple Clinical Studies. Indian Journal of Critical Care Medicine,
24, 49-54, https://doi.org/10.5005/jp-journals-10071-23328

Yao, D., Wang, Z., Cai, H., Li, Y. and Li, B. (2019) Relationship between Red Cell Distribution Width and Prognosis
in Patients with Breast Cancer after Operation: A Retrospective Cohort Study. Bioscience Reports, 39.
https://doi/org/10.1042/BSR20190740

Sun, H., Yin, C.Q., Liu, Q., Wang, F. and Yuan, C.H. (2017) Clinical Significance of Routine Blood Test-Associated
Inflammatory Index in Breast Cancer Patients. Medical Science Monitor, 23, 5090-5095.
https://doi/org/10.12659/msm.906709

Korniluk, A., Koper-Lenkiewicz, O.M., Kaminska, J., Kemona, H. and Dymicka-Piekarska, V. (2019) Mean Platelet

Volume (MPV): New Perspectives for an Old Marker in the Course and Prognosis of Inflammatory Conditions. Me-
diators of Inflammation, 2019, Article ID: 9213074. https://doi.org/10.1155/2019/9213074

DOI: 10.12677/acm.2022.12121709 11871 Il R 125 23k i


https://doi.org/10.12677/acm.2022.12121709
https://doi.org/10.1002/ijc.33508
https://doi.org/10.1002/ijc.32947
https://doi.org/10.1016/j.it.2019.04.011
https://doi.org/10.1371/journal.pone.0200936
https://doi.org/10.1016/j.amsu.2021.01.092
https://doi.org/10.1007/s12094-018-1999-9
https://doi.org/10.1159/000505627
https://doi.org/10.2147/CMAR.S277291
https://doi.org/10.3390/cells9040855
https://doi.org/10.1155/2017/9503025
https://doi.org/10.1111/ijcp.14939
https://doi/org/10.21873/anticanres.14202
https://doi/org/10.1186/s12885-018-5051-9
https://doi.org/10.1016/j.cca.2018.05.031
https://doi/org/10.2147/CMAR.S292048
https://doi.org/10.5005/jp-journals-10071-23328
https://doi/org/10.1042/BSR20190740
https://doi/org/10.12659/msm.906709
https://doi.org/10.1155/2019/9213074

2

[27] Gu, M., Zhai, Z.H., Huang, L., et al. (2016) Pre-Treatment Mean Platelet Volume Associates with Worse Clinicopa-
thologic Features and Prognosis of Patients with Invasive Breast Cancer. Breast Cancer, 23, 752-760.
https://doi.org/10.1007/s12282-015-0635-6

[28] Mutlu, H., Eryilmaz, M.K., Musri, F.Y., Gunduz, S., Salim, D.K. and Coskun, H.S. (2016) Mean Platelet Volume as an
Independent Predictive Marker for Pathologic Complete Response after Neoadjuvant Chemotherapy in Patients with
Locally Advanced Breast Cancer. Asian Pacific Journal of Cancer Prevention, 17, 2089-2092.
https://doi.org/10.7314/APJCP.2016.17.4.2089

DOI: 10.12677/acm.2022.12121709 11872 Il R 125 23k i


https://doi.org/10.12677/acm.2022.12121709
https://doi.org/10.1007/s12282-015-0635-6
https://doi.org/10.7314/APJCP.2016.17.4.2089

	血液学炎性指标与乳腺癌预后相关性的研究进展
	摘  要
	关键词
	Research Progress on the Relationship between Hematological Inflammatory Indexes and Prognosis of Breast Cancer
	Abstract
	Keywords
	1. 引言
	2. C反应蛋白(C-Reactive Protein, CRP)
	3. 中性粒细胞与淋巴细胞比值(Neutrophil to Lymphocyte Ratio, NLR)
	4. 血小板与淋巴细胞比值(Platelet to Lymphocyte Ratio, PLR)
	5. 淋巴细胞及单核细胞比值(Lymphocyte to Monocyte Ratio, LMR)
	6. 红细胞分布宽度(Red Cell Distribution Width, RDW)
	7. 平均血小板体积(Mean Platelet Volume, MPV)
	8. 问题与展望
	基金项目
	参考文献

