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ABSTRACT: Chronic heart failure (CHF) is a common acute disease, and it is also the late complications of the various causes of
structural heart disease in clinical, with severe morbidity and mortality, which Seriously endangers the health of human. Many studies
have found a high prevalence of anemia in patients with CHF, and the ratio is increasingly grows with the degree of heart damage in

recent years. In heart failure patients, anemia is associated with quality of life and Prognosis. The pathogenesis and therapies are complex

and multifactorial. This article reviews the progress of Anemia in chronic heart failure in recent years.

Key words: Chronic heart failure; Anemia; Pathogenesis; Therapies; Progress
Chinese Library Classification(CLC): R541.6+1 Document code: A

Article ID: 1673-6273(2014)17-3377-03

R SR L 2 R DL P 2 — AT
B, JETR I H A SR BRI P AL >k T U0 Y 1
o T LA RO 2 OB S SETHBORER I, DI i
WA TR, HL T E RS Y A R R TR B OCIR A LR
CHF 3 I3 ML A R SRS F A5 2R A g0, fE g
FRP AR AR A3 Bl B S A 6 S A% . R [ SENITORS #Y
WFFE ] Hb )2 37X 1M J& CHF 5 A0 T 3R AME B 3R A — 15U 57
BMFERRS O3 I PR R L3R 722 05 T , A SOt
AR [ A H R RIE S St S LRI TR o

1 CHF &3 #L I B AT 2 15 ik

P Ty e S 5 IR ST AR IR PR 5 L, o 387
ANTR] Y SCHRHE rh 22 8K, E AN WFITARE A R AE T %-90
%N G, R AL WbR fEAS 6] B8, an A im£L B /b T 110 g/L
RIS WrbR e 5.0 5845 I 22 1L B9 80 R W] AR T DA M 2128
/T 120-130 o/ 2 WibriE .0 ABE . BRI —I4 R
STAMINA-HFP (Study of Anemia in a Heart Failure Population)
PHAATFE R AR TR OB E TP 34 %R E S IR MY,

HHTX T CHF BIF3T L= — DG —hRife, iRy 2
BOGATT Y 2010 4F WHO 2 1t (9 78 SAnigE, 2tk Hb(120 g/dl,

VERE WAy : 50 (1987-), Lo W RFFE A, FERF I )7 1 -0 ML
7, BT - 13875928708 , E-mail: china_huangliang @126.com
ASEIREE 5847 , E-mail ; guoying@medmail.com.cn

(Wi Hi99:2013-09-15 42232 H#§:2013-10-12)

%514 Hb(130 g/dl, | CHF & I 5% LAY F 5 7 22-46 % AN A5,
{HRVFZ AT — R I WHO B P4 I (ER A A bt
Izt Hb(110 g/dl, 55 Hb(120 g/dl, LA A AT ERAR Y
AAERE . AR OB IF R M E B — M AR
EAE RN O ) R R B — D E B N R IE B oA R
2 DFEEFAUMEY IR L

DRI AL 2%, HATOC T H AR AL 3=
BALIT L5 i
2.1 BgERE

CHF ¥ A —E BRI T I aE AR 4. fE— TR
META JpHrti5e v A B 63 %CHF 88 HEAT AN R 2 E B9 ¥ D
A, H 29 %A TR E IR ED. OB MR Z EAFAE
— ZRGVRR E A BE R, PIE LRSS T I R A
Silverberg T~ 2001 4421} 1.0 - B - FLIMELEBAE "X —HE &,
ik : CHF g5 EASMEE IREA4x, 184 DIfEA 2 tin] 5]
& CHF, #E 1 P B S AT I . CRAS SZbrftaec B A
Z I —Rh =GRS, CHF By FLHLET AR, B s,
TECE DR 4 KB R A  ®0 EPO A A, 1
PRI LTl D, TRTISS T AS L INRT i ADH R 22 A K
RAAS ARG REOKIE R, fE—ERE LS EOBIES
L5 1 2% 0 B, ZH AR 2 K NO 1 R S 3 M it 45 7 5K
| R LT e, A A T £, S I A W, i O R
&, IR RAAS ZR5¢, WM B S el o MIE T 67 fin o,



- 3378 -

REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.17 JUN.2014

HAEREY R LR, N O F IO S Y RE B E et
1L, =3 Z AN BT B — A B R A .
2.2 PERZ

BB TRESN , BRI Z S0 R B I A3 8 DL I R,
LT AN A R A JEORL, [R] At S A4 P 22 Tl 0 S B TR 20 %,
JLH BIEIN N CHF I3 MLARE 17 %t gz, K1Y
BRSSO N R AR BYSE IR . SR B S AR Y 520 P9 3R
B, R BZ T RO MRS R AR, OV AR K,
JINED O LR fe 2 4 () AR U2 R il 43 SRy o o P e = AN B
PEERZ M, daxt iz BT 2R AR T FE I S B R A B
= AR (RN | I R AR ) SRR R AR A AR, LA
Z H5LZMREE XUBEARL AMER NS . DIRertEii=  Bifk
PR BRI AU D TR B T 0 2, SERE R 55 ZFP R 2
RS G - W GRS S s K S L1 - 3 (T 1
TR MR AR PR B B T Y, Bk SR E
(Hepe) A 56, HATRZRAESAE R i H e 3 AR BERVERM .
Hepc J&—F P4 = A /Ny F 2 0K, TE4ERRHLIR A& b
R FAEVEVE R o 18 MO TR R SO0E IR TRk &2, {2 T
WERE TR 3G ™, Hepe 2 22 AT 5| A 4t ML A% FP1(IRER %
B TR ) U 0T B SO A DY 5 2 a0 64 T R ks
> I AN A RS ; I . Hepe 18 BEIIHI MR iz 245G
BRICE HEACE B AL T A Y Hepe tLRE 5 E W 4H RN
R AN 1 0 RS 2 B 25 A, BRI IE R i kot 209, 3
B RES AR B A AL o O R AN R I RE TR S
XFPERRELZ YRR T AN AR A R, 1 AR N R A
MO BERLE , 2 B A RE A Qi S 07, — IS R, gk
FUMA IO B H IO SRR TTMm (EIThREMEsEk)
B 2 5, BT e (TOR A TN Y 4 F508,
2.3 EPO AR E

PRI A A R ZR (EPO) oKk hy 21 4t i 4 95 T8 I
(ECSA) ZL 4B AE JSORIE R 5 (ESF), S 55 £L40 B AF iy 22
e s g N 1K= PN =g SR S T e o U T e
B, EPO 1 HAT HUId 11 Préal e, JF B O IR BRI
R, B EPO 1Y 52 M K 2R, CHF B3 AR iR 2, it
MGk 2 EPO AR A%, (HANRESE LR 7R 2L, A
EPO [ A BUARXT AN /2 o EPO BYA A B EZ A : (1DEPO #§
Pi: ROHLANT— 2 1) BEPO WA T FIUH 1E /K (4 —Fh 21
%o BP0, TNF-a 85 4005 B AR R N B 5k B el T4k
PR LT A BT B A B, BEAIK EPO A2 FRBIUSME: g Jin EPO
IEHRY, Vander Meer 2521 75-14 WEL T 74 {5 CHF {£E4% 1 BB 3%
EPO SZil{# 5 Fi{4 1ogEPO (I O/P {f ), & ¥ 5 E 2% il 45 4H
L, FL MR Y O/P (BB R AIC , R W] EPO fRAzek sk g 1
ZA, BERAFAE EPO Hk3T. (2)ACEVARB 25254 : K Angll i
S U B IR v N R OO RS in EPO 43, O HLUXT
CL R A 0 R YE A, T CHF 2 3% iz W
ACEVARB 25254, BbI254 v Al Angll 520 EPO A i,
b Hb [AIK. )tk CHF B ¥ A R h 2, pH (A T Ftin]
] EPO (94 5 o
2.4 REERETF

5T R, CHF 5 A 43000 808 R A & = FEE SR

AR, JRAE [N X 18 R FB 2 L A 5 ) 2 22 T T £ o
R, —J5 I, SAE K A0 TNF 203580 ] 5@ i 50 R
o5 P I EE PR, Ik R (AR R B12 AR i
T I JFURIBZ 1 A IR I 5 55— T, AR AE R T R R
EPO &I ; B MR R A9 A A 15 5 INO ARy ik (IR
JIER ), S0 Hb (1945 e AN, 2R AE PR 138 BE I i1 R 1 1l R
G5, T BB T R IR P R GE B, 13X — R B i 35
AN R T
2.5 NO

i FACH NO 203 B3 A 38 MY 75— Ll . NO
JAE AL A AR R =B, HRTR I E DA =R
NOS W % ; # £ % (nNO) , 5 F: % NOS(INOS) 1 P4 Jz %I NOS
(eNOS), H:H eNOS Fll nNOS 754 3 T ik , i iNOs J2:7F
FREE T 20500, 1BYEOTERT, JOREN TS RN R S5
iNOs 5 5™, fff NO K &= A4, NO w] 3 i Z Ak 2 i E 41
I : (1) EHAM S 2T R AR A3 A 5 (2)id 3 IRP / IRE i 210
il i1 A R TR A 6 — &3 LWL FR A R HF(eALAs ) />
LT 38 B A AP (3) 38 %o I3t k26 1 5 kR 1 32 AR A5 3%
IRPEATRAY AL A BRI 275 (4) 40 FT Tk, NO 1 24
AN E A G, AN I E R R M . ARk
b DL IR R
2.6 254

CHF 3% [H fifi F £ Fh 24 4 /6 — 52 A2 8 1 s 3% i, 4n
ACEVARB 2K 2 ¥y [ 7] 0 ) BPO Ay 7= £E 41, 38 fiE 30 461
Ac-SDKP(N- ZE3E - 2252 - KA R - IE IR ) i1 il
TP WA 00 245y 0 BT = DG AR ) R 1A e PT - 53808 T
2 1M ; PPT REAM 1 B M X4k i I % . 4h, >k B COMMET
I —ITURIF SN, 4k b3 RERS N CHF AY%% 1M & 5%, JF HLJZ:
CHF B R M — 584 F7 1 00 8 B,

BRLL LN ZEAL, A NN A2 D ez @1 2R ERAT
THEE LRSS S A R B FE RS B A ML

3 B ORSIIFRMAYRTHRE

NZHFFTIN g B CHF S A 3 i & 1515 A6, Hb
BRI BB OO B E MR, ORI E SR M
S, A TE U R WA I e Bl B W DD BE AT B A
S BAFTE IR o SRR A N R A B AT 1 H AT A 4o
RENAISSANCE W4T % 81, CHF 8% Hb &30 1 g/dl, 22005
AL 4.1 g/m?, BURBLE MIAYT BEAS LEL8.0 R B H e A=
TR, B R AN PR U o SR A B BRI 2
I AT R O Fr T B RZ IR, B RTEL M AYRYY A LU LR
e
3.1 ESA RFIHIETT

ESA KEFATF 8O B IR AT — ARS8 S
B, PRI IR B KRR N, O T m AR $E &
ESA Wi RN FH o B R £ RPN W5 1065 1 FH RB 1 JB o 3k
5o Silverberg 5B YAt T 1 H EPO I A AR IR 0
EAFFTMA B TR I E R, N T EPO IR A R FIA
CE > B 114 i = = B 1 ) e 1 o @y W S D78
Yt gD, B A A BERT (R4 45 . Mancinideni®V #E T T —



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.17 JUN.2014

.+ 3379 -

TREHL X IR BRE S0, WER R A EPO YR T A I
MmEH, FREWI6YT 3 A A RERAnaEAH BT IR
ST RIZ BT 77 .6 3 p b AT S0 . IR H AR M A TR IR YT
W SRR 2 () I ST A N BRI GRI B EPO BB
BRI H R, kMg T IRAMITT 80P, (& EPO
FARFUAAAE NG PR 1 AN, PRE7 2575 R I, I EL A
AT R —E RO RIVE T, 4N ESA T B SR m M AL A, mE
BT 185 5 R A e R Mk T S 2 40 R L 9 FL AT g
BN e A S R KU P4
3.2 BEBRNEZRZEERFNER

A TR BEPER 20 5 A P — 2 R A, 8T

— 1 AEE RN R Z ARV 2 R — AT S L
kP, AR HRTELZ X A R SR
3.3 Wy

I RS | S e A B SR B 2 IR R
—HT A ERMA R
4 RHE

B0 B A EAVE LR 2% AL 3 R M
FIMLIAREEE . BAR O EIRYT IS T — & M st , (RS 19
AR A R R RS 205 T, BN 0 6 R S R 25

M. FLMBRIT BAA 20, B BHEXTT CHF SIF80ARYT

4B7§%LX,3¢HE,%2?}*E*E’\J‘{ SF %, BRFIA EPO YA ST AR
ARG RN T, (HRE LA SR ST 3 . Z90IR9T
CHF {38 A5 A VP2 [ T g, A0 R e 2k |
TR ILLT B (e B A AR T ST P ARTAYT I M 2T 3R Uk B SR

J7AOHE HARESEST  BEAT, anfar ks kA EPO IRPTA5 T fEA
B FAUMLAIAYT o Tk bR A 75 58 2 BB 50 A 8 26

550,
£33 ik ( References )

[1] Groenveld HF, Januzzi J L, Damman K, et al. Anemia and mortality i-
n heart failure patients a systematic review and meta-analysis[J]. J] Am
Coll Cardiol, 2008, 52(10): 818-827
Salisbury A C, Kosiborod M. Outcomes associated with anemia in pa-

tients with heart failure[J]. Heart Fail Clin, 2010, 6(3):359-372

—
54
—

[3] Kalra P R, Bolger A P, Francis D P, et al. Effect of anemia on exercise
tolerance in chronic heart failure in men[J]. Am J Cardiol, 2003,91(7):
888-891

[4] Adams K J, Pina I L, Ghali J K, et al. Prospective evaluation of the as-
sociation between hemoglobin concentration and quality of life in
patients with heart failure [J]. Am Heart J, 2009,158(6):965-971

[5] von Haehling S, van Veldhuisen D J, Roughton M, et al. Anaemia am-
ong patients with heart failure and preserved or reduced ejection
fraction: results from the SENIORS study [J]. Eur J Heart Fail,
2011,13(6):656-663

—
N
b}

Lindenfeld J. Prevalence of anemia and effects on mortality in patients

with heart failure[J]. Am Heart J, 2005,149(3):391-401

[7] Smith G L, Lichtman J H, Bracken M B, et al. Renal impairment and
outcomes in heart failure: systematic review and meta-analysis[J]. J Am
Coll Cardiol, 2006,47(10):1987-1996

[8] Silverberg D S, Wexler D, Blum M, et al. The cardio renal anemia sy-

—
O
—

[10]

(1]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[22]

(23]

[24]

ndrome: correcting anemia in patients with resistant congestive heart f-
ailure can improve both cardiac and renal function and reduce hospita-
lizations[J]. Clin Nephrol, 2003,60( Suppl 1):S93-S102
Arora N P, Ghali J K. Iron deficiency anemia in heart failure [J]. Heart
Fail Rev, 2012
Okonko D O, Mandal A K, Missouris C G, et al. Disordered iron ho-
meostasis in chronic heart failure: prevalence, predictors, and relation
to anemia, exercise capacity, and survival [J]. ] Am Coll Cardiol, 20-
11,58(12):1241-1251
Dong F, Zhang X, Culver B, et al. Dietary iron deficiency induces ve-
ntricular dilation, mitochondrial ultrastructural aberrations and cytoc-
hrome c release: involvement of nitric oxide synthase and protein tyr-
osine nitration[J]. Clin Sci (Lond), 2005,109(3):277-286
Brownlie T T, Utermohlen V, Hinton P S, et al. Tissue iron deficienc-
y without anemia impairs adaptation in endurance capacity after aero-
bic training in previously untrained women[J]. Am J Clin Nutr, 2004,
79(3):437-443
Stancu S, Stanciu A, Zugravu A, et al. Bone marrow iron, iron
indices, and the response to intravenous iron in patients with
non-dialysis-dependent CKD [J]. Am J Kidney Dis, 2010,55 (4):
639-647
REE, B4, Tk, F A F AR )
s E 52, 2011, 26(9):635-639
Weiss G, Goodnough L T. Anemia of chronic disease [J]. N Engl J
Med, 2005, 352(10):1011-1023

Wi Fe i 97 o 49 2 A [J].

Ganz T, Nemeth E. Hepcidin and disorders of iron metabolism [J].
Annu Rev Med, 2011,62:347-360

Alexandrakis M G, Tsirakis G. Anemia in heart failure patients[J].
ISRN Hematol, 2012, 2012: 246915

Okonko D O, Mandal A K, Missouris C G, et al. Disordered iron
homeostasis in chronic heart failure: prevalence, predictors, and
relation to anemia, exercise capacity, and survival [J]. J Am Coll
Cardiol, 2011,58(12):1241-1251

FA, R A, RER, F AL A R R K RS DUk e
FEBG 0 a )] IR frE R 22 &, 2009, 25(11):862-865
Hefer D, Yi T, Selby D E, et al. Erythropoietin induces positive
inotropic and lusitropic effects in murine and human myocardium[J].
J Mol Cell Cardiol, 2012,52(1):256-263

van der Putten K, Braam B, Jie K E, et al. Mechanisms of Disease:
erythropoietin resistance in patients with both heart and kidney
failure[J]. Nat Clin Pract Nephrol, 2008,4(1):47-57

van der Meer P, Lok D J, Januzzi J L, et al. Adequacy of endogenous
erythropoietin levels and mortality in anaemic heart failure patients
[J]. Eur Heart J, 2008, 29(12): 1510-1515

Kleijn L, Belonje A M, Voors A A, et al. Inflammation and anaemia
in a broad spectrum of patients with heart failure [J]. Heart, 2012,98
(16):1237-1241

Opasich C, Cazzola M, Scelsi L, et al. Blunted erythropoietin
production and defective iron supply for erythropoiesis as major
causes of anaemia in patients with chronic heart failure [J]. Eur

Heart J, 2005, 26(21):2232-2237

(45 3388 TT)



- 3388 -

REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.17 JUN.2014

Zhejiang University, 2012

amide N-methyltransferase in human cancer cells [J]. J Cancer Res

[18] Parsons RB, Aravindan S, Kadampeswaran A, et al. The expression Clin Oncol, 2008, 5(134):551-559
of nicotinamide N-methyltranferase increases ATP synthesis and  [25] XulJ, Capezzone M, Xu X, ct al. Activation of nicotinamide N-methy-
protects SH-SY5Y neuroblastoma cells against the toxicity of Itransferase gene promoter by hepatocyte nuclear factor-lbeta in
Complex I inhibitors [J]. Biochem J, 2011, 1(436):145-155 human papillary thyroid cancer cells [J]. Mol Endocrinol, 2005, 2
[19] Feldmann G, Habbe N, Dhara S, et al. Hedgehog inhibition prolongs (19):527-539
. . . . . [26] Hsu YC, Chen HY, Yuan S, et al. Genome-wide analysis of three-wa-
survival in a genetically engineered mouse model of pancreatic
y interplay among gene expression, cancer cell invasion and anti-can-
cancer [J]. Gut, 2008, 10(57):1420-1430
cer compound sensitivity [J]. BMC Med, 2013, (11):106
[20] Feldmann G, Dhara S, Fendrich V, et al. Blockade of hedgehog . .
[27] Ujiie H, Tomida M, Akiyama H, et al. Serum hepatocyte growth
signaling inhibits pancreatic cancer invasion and metastases: a new . . . .
factor and interleukin-6 are effective prognostic markers for non-sm-
i inati in soli . R
paradigm for combination therapy in solid cancers [J]. Cancer Res, all cell lung cancer [J]. Anticancer Res, 2012, 8(32):3251-3258
2007, 07(3) 21872196 28] %%, 40 54b, R A, F. AT A S R LM TR £
[21] Tang SW, Yang TC, Lin WC, et al. Nicotinamide N-methyltransferas- 25 48 2k B FAE[T]. 2000, 89(25):1745-1748
e induces cellular invasion through activating matrix metalloproteina- Peng Hao, Yang Hua-wei, Song Li-wei, et al. Screening the diferential
se-2 expression in clear cell renal cell carcinoma cells [J]. Carcinoge- expression of adriamycin-resistance related genes of breast cancer by
nesis, 2011, 2(32):138-145 ¢DNA microarray [J]. Natl Med J China, 2009, 89(25):1745-1748
[22] Teng PN, Hood BL, Sun M, et al. Differential proteomic analysis of [29] D'Andrea FP. Intrinsic radiation resistance of mesenchymal cancer
renal cell carcinoma tissue interstitial fluid [J]. J Proteome Res, 2011, S . .
stem cells and implications for treatment response in a murine
3(10):1333-1342 sarcoma model[J]. Dan Med J, 2012, 59(2):B4388
[23] Su Kim D, Choi YD, Moon M, et al. Composite three-marker assay [30] D'Andrea FP, Safwat A, Kassem M, et al. Cancer stem cell overexpre-
for early detection of kidney cancer [J]. Cancer Epidemiol Biomarke- ssion of nicotinamide N-methyltransferase enhances cellular radiation
rs Prev, 2013, 3(22):390-398 resistance[J]. Radiother Oncol, 2011, 99(3):373-378
[24] Tomida M, Ohtake H, Yokota T, et al. Stat-3 up-regulation of nicotin-
(E#EE 3379 W) [32] Silverberg D S, Wexler D, Blum M, et al. The use of subcutaneous
[25] Winlaw D S, Smythe G A, Keogh A M, et al. Increased nitric oxide erythropoietin and intravenous iron for the treatment of the anemia
production in heart failure[J]. Lancet, 1994, 344(8919):373-374 of severe, resistant congestive heart failure improves cardiac and
[26] 47 & e, 12 HE R P G B R 0 ALEE -NO *F2m sk AR a4 45 A [7]. renal function and functional cardiac class, and markedly reduces
S IE 5 4y o S iR 5 4 A, 1999,22(6):382-384 hospitalizations[J]. J Am Coll Cardiol, 2000, 35(7):1737-1744
[27] Domachowske J B. The role of nitric oxide in the regulation of  [33] Mancini D M, Katz S D, Lang C C, et al. Effect of erythropoietin on
cellular iron metabolism[J]. Biochem Mol Med, 1997, 60(1):1-7 exercise capacity in patients with moderate to severe chronic heart
[28] Komajda M, Anker S D, Charlesworth A, et al. The impact of new failure [J]. Circulation, 2003,107(2):294-299
onset anaemia on morbidity and mortality in chronic heart failure: [34] Okonko D O, Grzeslo A, Witkowski T, et al. Effect of intravenous
results from COMET [J]. Eur Heart J, 2006, 27(12):1440-1446 iron sucrose on exercise tolerance in anemic and nonanemic patients
[29] Zittermann A, Jungvogel A, Prokop S, et al. Vitamin D deficiency is with symptomatic chronic heart failure and iron deficiency FERRIC-
an independent predictor of anemia in end-stage heart failure[J]. Clin HF: a randomized, controlled, observer-blinded trial [J]. J Am Coll
Res Cardiol, 2011, 100(9):781-788 Cardiol, 2008, 51(2):103-112
[30] Okonko D O, Crosato M, Kalra P R, et al. Association of deranged [35] Silverberg D S, Wexler D, laina A, et al. Correction of iron deficienc-
adrenal steroid metabolism with anemia in chronic heart failure[J]. y in the cardiorenal syndrome [J]. Int J Nephrol, 2011,2011:365301
Am J Cardiol, 2005, 96(1):101-103 [36] Marques J S. Perspectives for the treatment of anemia in heart failure:
[31] Kansagara D, Dyer E, Englander H, et al. Treatment of Anemia in is there a role for vasopressin antagonists [J]. Congest Heart Fail,

Patients with Heart Disease [J]. 2011

2012, 18(1):1-3



