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Abstract

Anemia is one of the most common comorbid conditions in colorectal cancer (CRC). It may result from
iron deficiency anemia (IDA) caused by chronic tumor-related blood loss, cancer-related anemia/ane-
mia of chronic disease (CRA/ACD) driven by inflammation, or an overlap of both conditions. Current
international cohort studies suggest that the prevalence of preoperative anemia in patients with CRC
is approximately 40%. Different erythrocyte indices, such as microcytic and normocytic patterns,
are associated with distinct etiologic profiles, inflammatory burdens, and tumor locations; among
these, normocytic anemia is more often associated with systemic inflammation and poor prognosis.
Disordered iron metabolism is not merely a “passive consequence”, but rather a central component
of the interaction among tumors, host immunity, and inflammation. The hepcidin-ferroportin (FPN)
axis serves as the key regulator of iron sequestration, restricting circulating bioavailable iron and
thereby leading to functional iron deficiency and anemia. Meanwhile, tumor epithelial cells undergo
“iron reprogramming” by upregulating iron uptake, suppressing iron efflux, and even locally ex-
pressing hepcidin, thus sustaining nucleotide pools and proliferative demands and promoting tu-
mor initiation and progression. In addition, iron homeostasis is closely intertwined with hypoxia,
oxidative stress, the gut microbiota, and responses to immunotherapy. Oral iron supplementation
may increase luminal iron availability, but it can also alter mucosal and tumor-associated microbial
communities, suggesting that intravenous iron may have the potential advantage of causing less mi-
crobiota disturbance when used to correct perioperative anemia. This review systematically sum-
marizes the diagnostic framework for anemia subtypes in CRC, the mechanistic links between iron
metabolism and the tumor immune microenvironment, and, within the concept of patient blood man-
agement (PBM), the practical considerations and future directions in perioperative care as well as
in neoadjuvant or systemic treatment settings.
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1. 518

CRC &4 LML LR, TRV W UIRIRIBoL 7 77 1] AR R R U
Ve T R A WIS ARG B, b ST, SO JBRIL. 2 I 2 FEANS6[2] [3]. 2l T A
SRR KRR S L S R B, 53—y T S B VR T HOF TR REA] . A S e R ST
fi, DR 33 I 7E TR 4 P B o FLAS 26 IR 3 MO8 5] 7L CRC ¥ {77E, 76 CRC ABESH,
A ARSI TTi5 30%~70%, (84 T4k 5 3t Uam i 3E0 WL 1% 545 5 O AE SR 6] o ATt 32
ARSI et SR JF IR LA A T6hek . IIN7E—T CRC BB, ARATH ML &
43%; /INANFPE SR ISR T30 B R, BB bR S I o BREEAE AT L A b B TR A, T IE R 2
1 0] 5 B 4 4 SRR (i CRP . IL-8) K, 3 ELIX .15 5 7 L b A A A7 0T 5 (2 B 2 HR 240 1.61) [7].
SRR PSR ] R PR 5 K 24, TS ORI I PR 9 R 1 T 24 T s L5 5
EBUR SR, RN, NG IERT, RSEREEE T TRBERN 2. aEhe
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HEdL,

RANEIFI(1CIS) EAE AMMR/MSI-H CRC AT HY 2 2597 2, SR Fi s — 2R A I R Bk S Ay T SE
TeHEFEAEAF IR IETT R RA RN S BEIRYT (7 RN R S R AR ok g, 52k, ARIIIR
Y. RAESWESSAESM R, MRS TRER R AL, flinskE S HIF F 57 HE
B0 G AN IR IS 2 e BT ) S BRI BOBURRE[8], AEAR T THT, BkFE S R AL B Ty SN M T 4
PRI SE L 2RI PRThBE  Treg 4R AOAS E M5 S My 52, IV A2 AR B IR S BERSON DA % e e ik 3 [9] 5
FAMERERBE T, B A B SO S BRI R, 5 SRR T RN DIAR G, (H A DR R
BT 2 B R i T GRS S R R EIRAS [10]. BRIk, BS BRACH T RE R SR T I AR K 4 2 AR
BT R .

2. ik

Pubmed 2 HH 3 [E [ A YIRS B O (NCBIN)ZE 1) — B8 AT H A% 2 St R T, i
T, Aarkba, AREAEESUR I AR N T SRR ZRAR, 7E Pubmed HRE A T LA AR R OCHE
W: “anemia” ; “ICIs” ; “colorectal cancer” ; “IDA” ; “iron Deficiency” . - [E]Ji N 2003 4F 1
H~2026 4 1 A . INBrE: 1) HFRXT RN CRC B3, 5i5 CRC SEAHSEHINLEINT7T; 2) A&7
BRih = SUERARAS A OCHE AR 3) WAL R AL GFEFERG/AL IR RCT BABIAR % FEAIE 70 L% s AH AL 75 4)
PRI ERAS . HEBRbRAE: 1) 4 CRC ABFECRX 7y CRC; 2) JoRHBRTR/ILEREE . TIER
0K dE;: 3) EERREIESL RS R, iR 132 k.

3. KEHMEMEXEMN: RITHRE. REEFRSMERX

TR SO H SR A P A SR (53 1 Hb < 130 g/L. &t Hb < 120 g/L) st 78 N1 B 1
W, BRI R, JRE R “ART WHO BI{E 1 o/dL” NI NFRAERRLS B (e Hb < 110 g/L.
P Hb< 120 g/L). CRC HFH TR A 552 & L (Hb BHE) FR i BL 29N Ek i 5 4 5 e,
il 72 RO, AR A R R L B R AR S W S R R B i E PPN [11]. IR s I E RIS —
WHATENLZ] “HMEKT AR R AT SRR . o, AR € 3R B SRS 1 Skl E K T I
T IE €5 2% 5 LT A SE DR B (R Bk bR 25 S BE A (CRA), 25 —# BN, WIKLRIRAREEL. Tiniy
JiggE ER A LA S 9 RE S AR AR DG o 22 T [l B A T3, /N0 B B i 0 i (A Y- 225 ) I R SE ARG, 1T 14
P 735 5 EFR AR (W1 CRP IL-8)MI5K[12]. X S5IRIRAR—5: A7 245 W 8 52 K JA R B 2k 1
A L BE R I s 17 S P IR Bk A R T BN I & SEUER N I & 220, H21
A ThREVEGRER, LT 2120 B4R 20 M T R S R IR AR . 3 R JER EZIAN R CRC &8 1 Tl
J&i o fE[Rl— CRC BAFIH, TEAHAMETR 5 SR AR AE AN RARDG, FHAEZ B ISR B AR 5 (HR £)
1.61), $RRHATREAUE “MRiet]” 80 g 3RE” MBMRIE, M5 RE - % - SRR Fra%
A R[13].

4. FIAYREESISHHESR

FUMAE CRC & o 0 B IE 2L L (IDA) MVEAE AR S ST MK P Ao SRERVEDTINL, & LA Bk 1
R St R, SERAAFERIER, 2 AMMNERERZ, R SHESETESTM. IDA R8I ZIE
PR ZHT B, RILNERER SR N TR 3R A 22 A FoAty 5%, #E CRC Hh i H R AH A 1k 2k i 5
WRUSRERG 33, T CRC SRR M ERIE L IDA B ZJFE, JUH DUA - 45 S e Ry sy 2 %
PRI FCEC SE R, DAL 8 3 RIS T S 2L B AR E D 1 R R B AORHIEFE 1 1 A (45 e 52 2
BB I 5 R R R ARG O R B R [14] 0 BRI AMLAR, RADRE T HIE SRt 2 52401, (645 CRA
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HEdL,

TR B R AR 2 98T AR R A TEUE T . Al R 2T L (CRAJACD) I JE - BRI ZR - BRI
HZ0HES . CRA ISRHEIFARIAN “BBAR” . TR AL RAER T et B T, Bkl
25 FPN Zi (R A A, 3 i TE WAL O PR 2 2 490 (I 20 A -0 ) L 0B ke, 3 B30
BRI N ARG, BIDhReMEGER. 7E CRC B F AT M, X—HIHI#/EHN CRA I
I AR PRLRR[15]. [IBEmR S, £ CRC B i FEIR 1 PR EE B 124 B S R ST 70 B L
2. 78 PBM SLiRrh, ARETN RGPEITIHE, ISP EEAT 0 U[16]. IRYETERT, o
TR AESE . WSR2 4154 Hb. MCV. MCH. RDW, FIERACH=1F%,
& A (Ferritin), 368k 8 FTNIEE (TSAT). LIS EREERES & 71, [FIRPIN L 2ET 5% C RN ETH - NPAR 4%,
W E IS T PR BR R A AR (STIR) MZAZLAME Hb & 45 LLIX 7y IDA 5 CRA. ERrLiRfE: A
AT ST PA Hb < 130 g/L (5 LRI BE) M iRl b dte, JF@BUS IR & 5i6)T, SR e IR TR “yizh
i

5. SRR ERSME “HKRERE"

BRI HeiE 5E1E R 2 B, Hith Hepeidin-FPN 2 R Bk MIR], g TR R
RE M I B Fn B W 2 i tH I NIE 3 . J90E BB RG, MUARHIL “Bkias” , MR X2 —Fh
WL )5 i A P R PR 77 10 SRS, P e i 8 P S RE PR3 v K] e A R RF SR 2T 1 5 A AR [17] BRI R AN
R—F ARG E, WRMEN A MUME T2 — YAARAOOCR A RFAE, 455 bR AR =t Rk,
I HE— S S 5 MRS ARSI . /N RBA T, S50 F R ORIEZE 2 10D, ] 2 B R R A
2, I FLIEE 2 5 8 A T RS2 40AE OG, X —HLHIHR7R T IR 2k 1 75 5K DA 2k 2 0 DNA &
AR KRG (18] IX — R I S W (1 37 11 5 | S 8k T 25 T+ v b 17 5 S0k B 25 1) A% e ME R gt — D HE i )
TR E SR ORI AR K B2 T . CRC 4 2 Ml St IR R IE R AE AR, BARIUN IR
g, BRoMEs> . gk SHLHIE A RN MR AIiEe] i DMTL S8 mes; #ii) DMTL 8Lk 555
SR AR R R AE[19]. R, kR 324k TFRC 2 B B R %4k 7, 7€ CRC
TEVRIT 5 RUGAME . MRS R TFRC 7E45 E MR b 11, HAEZWses b6t TFRC T TR
PR AR K . SERKAAE[20]. PRI, CRC RIH —Fh R GuiE vl AN & (B2 1) 5 g 4 Bk & SE (e 35 5H)
HAEMIZL, X —1RRMATURSIR AR B 2R, MEH. &M RS M. ek - SR - &
SERIE R TAE S S, E 2 ML B BE T (Ferroptosis) (R XL ) &1 . 2k ml i id Fenton 2 B UK g i it
A5 DNA 5475 w20 AR B NGB A S BRAR DGR Ao 3R, L s Bk m 30 4l E % R DNA 4t
ikn W yH2AX [FRIE, A PEBE F R To0kes, S T B 38 I e Brod D X A e 25 F[21] . 5
— 71, PO FAR W] BEHE = R R SE T AR DCHL I R B, A R B ARG AN SR AE T ORI R VR T
J7 1) o AU IEAEPE R R, R R AT 5 BB AN [F) 23 7 W 5 S e 15 50T 3R ek AN .

6. FIMAR BRI IR T HIR MR

LM AT HUR BRI FRE 77, PODn EE e ) A kAo RN 23l id HIF 15 5 S 8 R e e A 5
et e eI AR M S 4 . PR, T 4 Th e Mt R SR E F > TRIE, ITFRIR a7
JEAE o 20 T3 R S S A R S e 52 () FE EORIR, I 5 IR T IR A AENLI RIR[22] 0 BRANDUR i
TR, A AN D REFT 5 (MG B T 3R . BROE o S e i “ARBCH” X T
. Treg 5 EMEANMORYL, AP EHIIREMT A ARTEE. UL SIRNM: BRESWIMHIEL T
PGS BRA R SHEH CD8+ T RLKRTIRETF LT IR & BURMI(W R LA IR) Hhss; FIRT Treg
A IEE EARRAC A A7 A O LI SCRF Foxp3 #es 5 i 2, A fie st iRt fg[23] . X — A E
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HEdL,

R s BRACH T U AR IR S5 T e if )T, D6 20 38k G PR ) Bk 7K 2 L B P ST e KR AT T 4 Y
PIBAELAT 1 0 B SRR ) 22 1) -5 440 0 SR TR e S P SRS

7. REMEXER

Wi RES CRC KRR RAE S R PEIRIT RN VIMDS, Tk T B34 BUR MR ES . PNAS BFFL
WoR: EALARCER I B R RS T MO S R R AR AR B ATV R R L R R ) e
FEIFIRACRE VBRI, SRR A (R R VIUR DA L B 2 [ AE SR DR SR 2% [24] - FIIBTFE A5, heme
TN P AR AL 5 R AR L JEREAR 5 o 2 I PR A R B 11 AR 7] 75 K B A B 18 - FE FEA4E 3 il CRC
B, AFRAMGRE SRS EEE alf ZFEVE SRR E R R ZE RO, VR HEIRT IRk T AE G 5
A RERTUERS, TR ER T BE > IX A B [25] o X DA IE TR AT MG hn 1 — A HT SRR
AMLETE MLLLER A A FE S, 2 RN R R A 25 A A o Tk 5 T 8 248 7 08 70 52 ) e VR T 7 AE AL
T, 5 R PE I B PD-L1 SERg AR e ki . MW FC SR, BARM A Al R e A5 S
i bIRSE B 4 PD-L1 JF(Esk e ki [26]. T2kt J7 sUnT RECR B RESE K, FIE EARAE “ab
Bk - BIRE-PD-LU/ S el ” BEAR AT RENE, XX AR HAR B Se e i6 T I AUC HAELAS STE (EL73 7 AT WS 28 i PR
W FERAIE) o

8. BFARAS£REE

B PR R SOR AR BT 370032 SN Hb < 130 o/l (33 LA BIAE),  JFom il BAE T AR R R 0f & 5 8 shia
7, WERIGETFARYE M. XA R Y IEFT M 75 2 TR) s ROGE & CIAREL, Hb okl s 35 24U,
Bt 2 T TR T SE KIS ] . CPOC fi R fi H IRV I8 75 40 4 A R3] Hb LTt, kb 2 2kt
AR TR 2 3~6 N H s UFARTE 4 AN EUAELE DRI SZ RIS RIS, 725 EE#IkEk[27]. M CRC F¢ 5
UEYEF TR # KRNk 2717 SR AN [R] R I o AR A5 45 =) - 91 9 LA 1 R R 4k 5 i ik PR R 22 2R e
KRR SRR 2 R SR e MR A 2 R, IR DIRETRE S TE “{m” AEZSARDE, i
i Pk ik ml R T PR R BEIL B0 [28] . [Hk, 7E CRC B Rk BRAMKIR R0, EiNLEA H R BT RIS 7] &
(<4 FEmmEKeR), Ria8, Ky IDA B REMAME R B3RS, 1 CRA 75 [R5 28 iE A0 g
g, B IIEN 52 5 AR I TER A A S, JCHORTEA IR ARE . WA i sl h R 452 e e ¥R 97 1 i
o REFEFARIAT (W PREVENTT) N A HT B Ik AE 15 s 28 s R Pk . 0 90 o om AR AT ik ik
PR T ARATSAR G Ho 3 HLFEA S 30 KRG, ExEEL T, plinginsstr g 5458, X—
FHARNREZER ., RIEREAT, 18 HFIKEPGRAMEXT AL T acie, (HI A H LA
B FETSA AEREMA R, FOALZR MG FREA L. KiE. REERELE
RIZ M [29]. 7E CRC g, N AN IEMA A5 G 3 8 5o R IV E 2 AL 380N

9. Wi SERA WM RIATEE ST

AMSE “H 2”7 FCTIEBREE” RIS, TR I 58 B iE &, Iy M OOE = 5.0
A, (AR R SRR SR IE S . WBUT T S, HLVA S ST BURIE AR S LR, T -
AT BE M 55 /AR HI[30]. SR CRC JATT st 5 Sk BRI 14 ied 5 B SR AN ], (R 3T AR B4k
i 52 PEFE AR BB AT AR AT . 52 E AMMR/MSI-H CRC 1, PD-1 i 71 4k Sz ] 17 sk BAR 1) — 2%
I7 305 AR R S AR [31] o i T 7 BB AR BB BURE, 7 RC0P Ak 58 AR08 2 22 i 5 oA S =
I, XA AR AT R RS I R T . B SRR -HIF- S S0 Al mT BE PR 1CTs BU i [32]. Hikek
g T AR AT RERSIA N, T ARy 1 SR APE[33]. T 4h IR T B AR S AT 2 2 T 805
b 3% T BE AR S AR A AL[34]
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10. 45ig

CRC MSRTLM S BRACH AL — D BTF “IMIB A - SR oM s - RS - ITBUEYE - BIARIY
W RGNV A SCRE: ERET 5T DL TSAT S5aAn Unl sh Bk 8 B TRt ik ERAE
A IEARHT B M5 4 b 2 Bk Aok 263 T 8 T ARk, (DR I — e I 2% s (RS2 3 AN ERUE (IVICA) s 5 LRI
AR IR AR T RE I i E R A A R R B, SRR SRR IR W BT RO R R
JE R R4 2 18] Y BLEOR A rT AR SR, HL S BRAE A BRI T AR DGE I S AR, AR R (1 U 70 /=
SRR Mt 7.
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