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[Abstract] This article investigated the clinical value of intravenous Iron Isomaltoside, Iron Sucrose and Low Molecular
Weight Iron Dextran in the treatment of iron deficiency and iron deficiency anemia. Compared the effectiveness of three intra-
venous iron formulations in the treatment of iron deficiency anemia patients with chronic kidney disease, chronic heart failure,
in perioperative period and inflammatory bowel disease. The safety, economic burden and accessibility of different intravenous
irons were analyzed. The research conclusion supported that a single high—doses of iron can safely and effectively help patients
with iron deficiency anemia rapidly elevated the levels of hemoglobin, serum ferritin and transferrin saturation, while reduced
the number of iron infusions, the number of visits, and improved access to treatment.

[Key words] Iron Isomaltoside; Iron Sucrose; Low Molecular Weight Iron Dextran; clinical value

Bl R B P 2 I S A BRI S L
EEHEZ 20164, ARG m g 20 1 WARE L AORR KR
L B R L 0 B
BT RA TR RIS
7 o, SRR 3 R VA A A T 4 1 2 I -
WO B 3 o 1 T3 U0 RO AR B o, gy R ERR RO ), RO T BRI T2
ﬁ‘j%‘rﬁo T:E‘I:)jj Ej% \Al%ll‘ék l%ﬂﬁﬁﬁ . ﬁéﬁ'lﬁ;%ﬁ , [ﬂ % EP@%Y‘F%{*%&I\ E‘Jﬁﬁ7k1t%%9|"?{’ﬂgiﬁi‘@ N %)ﬁﬁ
TR L B AR R A A B rh k) PR UTE A RO B B Dy 200 mg, AR 9 i 21 2
FIEAE Lk A2 . ACSCHENG B IR ke AT 25 2 ~ 30, 4 204 B S 8 3o 3 3
R AT Hoge Vo T R T L LT b R R L Rl 2 1

BIE1EE : 5K5A , E-mail: laural.zhang@yahoo.com

« 29 .



F19% el
20214E8 H

I RS YIRIT Ak
Clinical Medication Journal

Vol.19, No.8
August, 2021

(5.3+1.6) h, & 5 3§ Br % Jy (20. 5£3.7) mL/min.
SRR I DK R RS S A A R
T 2B W4k , Hirb 97 % VE S Al Bk 2 i T AL
YA B, I LI I kAR R R A AR RN 43 )
TE 24 h AT JE P3G N . xdF B A s AR 3 A 042 1
B R R Pk R s AT 5 R R AL, BRI L O
A JPEAFE W0, LA AR 22 A SR AR DCBNR , RERE
R ] 22 A A AN A B I R R IR

AR 53 —F A T W I Sy RN A A I Y 265 5 )
fifi R AT LAY 2 K25 T, 100 mg 4k, i i ] 2
k30 min; L A] D) B A T 4 R & (total dose
infusion, TDD B 75 X447, (A I R A K, — e 4
~6 h, 2 H AT LLSR ) TOI S i 55 {5 B 0 # Jk ik
o AEE YA MK oA BEw Ik i 75 22 e 245 71k
ISR, AJERN RN R A A TR #E
Jei , A BERH IR R 2 FTAE 72 h R I | A i i
6 ~ 8 JE A LA B M T RESE s . PRERER =W 5 h,
SRR 20 ho BFSE R4 EREIT 2R TDI 45
2407 A ROMCE " N R R T R
i B 5 KR 18 I S R B B 0 AR A R Il
RS

S 27 TR IR N B R S5 2 20 IR A A e A
KL, VRN AT G208 R TROER , Ui S R A AT, O AT A AR
J RGN, 12 TR 1000 mg 98k, i
FHAYK i 78 R 20 mg/kg, TR 15 min, 24
RO 4 il g il & o 55 5] 5t 22 Al T bk 251
FHLE , 522 ZERRIEF R IR 25 25 1000 mg AT BUE & 1M
A g SRR TR I e A VR AR AR 5 R S N LG
I A 00 e HE AR AL — U X Rk M BT il 2
HRC I PR 28 B ALY BRI 5S (randomized controlled
trial, RCT) 5% W7, 55 2 5 KT L 200 mg FERE
AHEL , BT L 1000 mg 7232 2ERE Ik 7 1 2 J6 N
B 27 W28 By B i SEPR , i 214 R 2 R
SRR AR IR BE ) E 3] S 3 v T kA

2 FREKSAFIEIR S AERIE T PR IR RN (E
A

DRI I R LA A , BRI IR YT
RN Z L Z T BL. 201 2 4R 005 2Bk B

I W5 4121 (Kidney Disease: Improving Global Out-
comes, KDIGO )18 4 ¥ JIEJ 22 1ML 46 e 45 i, % T8 4
TR B I AR T MR R ke = R B AL A
16T FONE RN | 2% HT, D1 Al i Dk &b 78 8RR n] A7
PRSI 18R RS A M A BEAE S A R AR T
i, X A il 2 O Se sk ] T ARSI O7 2R 77
375 8 35 O SR AR & B oy &Ry . W T
15 1 ' IE 9% (chronic kidney disease, CKD) 3 ~ 5 ]
FECE A  # K R AT B 208 B AR UKL R EL
A 1] BRI 7 AR 21 25 o B IRy AR

FEBEER 22 4 AT RO A IO AT Sk
MR A MAER . — I PO IF iR 4 RCT #F
GRS X T HERRE WS AT 0 RN T2 3h 45 T i )
DK RERE R T S 00T b M 25 24 pARGR) 1 7 58, OF
R AR e 2 1 £ A0 A RO ) L v TR
T ML A R RETE . ARG R LA TR 3278 BT
OB R R B R XU 2 T A
SRR

e I A R PR T TR I R A S R
PEB A B MAEAR R LD R A i, — T RCT
7R SR B LAY LR E AT R T Ik N A
JieH Ik v 22 4 O ERC, O B 20 R E e E—
HEARC

S A2 2 IREER TR BRI g ) 1 5 2R 28, %
5 A IR L B i R o 2 2 07 U /N R IR
LR TRIDK AR AE L ARG 7 B B AR AR 1A AN R
o E R PE . — TR X SRR B 0 A 0 1
JIES s J8 3 1) 22 RO P ORR 48 RCT P58 s, 593 5
25T 200 mg REFEEAR EL , B0 B 25 77 1000 mg 5¢
A R ERAE S S 8 JR Y I~ S by v i s AR 4
R, ROV Y e AR AR B, HAE A0 A A R34
(R AR R A, 5 2 U A P A
BEERAH L, AT BRI 24 1000 mg 9 53 22 ZF B T4 mT 5
S E S N RV AR TN 2/ G

3 FRBKSAFIE B MO N RIBE T R I R A
B

BRI Z AE H DL TS ) e R, T S Bk
AR BT LA B UL RE R A, K ioft = AE FO R BRI B 1M

- 30 -



FREH, A5 SR DRI RERERR AR 1A e IR A AN (B EE AR

HgveoEm B HE A RS A C, 2017 4K H
D HERG 2443 (American College of Cardiology ,ACC)/
3 [0 I B2 (American Heart Association, AHA)/
& [ 0> 77 5 3 Pp 2 (Heart Failure Association, HF-
SA) L A BREE R 45 1, X T Al 290 B P 2
(New York Heart Association, NYHA) 432k I ~ Tl 4%
O IR Z 35 (R 1 <100 ng/mL B05E 2545 111
HIE<20% B EE 110 100 ~ 300 ng/mlL ), #fEFE 4l
e IOk b 70 8K ) 2l 0 o BB IR ) RROIR S 5 2R T
UV ORI Z A 4 I ) o v BB R AT R Rk
FIVAETT AT B S Ry | 18 Bl RE ) A A TR B i, TR 2
PR 1M RER

R RS L NNIIB =3 ) el e =N
BREHAE OIS 8, g o EE, —I
RCTWFFE s , X SR B0 10 02 O o o vy RS P
B i A8 AT IR KR RGO (5 JE] 200 mg/mL,
SL5 ) K S AT AR PO ) e s e IR Y
R FIUCGE T OIRE . AN IR AL 2L AR 1 Bk R
F ARG Bk AR L AR 38n, R e AR B>, HAE
O FE SR FET oK AR N, A2 = D REMGE

18 M0 D7 3 R =2 R BRI ZG T 1000 mg
A7 TERE TR 2 e R A, AT AR B AR L PCr ¢,
LA R B =, A MO R bz 2s

4 FUEFEE AR RT PR RN ER R

e P F 22 o 18 3] R S0 A6 3 22 I ) 15 200, FRLAR
AR RE L D4R B MR, Dol /D78 e R AR R Xl A 1f
TR o XET R T, AR A H kL 22 1 Fr) AR
L BRI BRIG YT o Bk = AT R TR A P
0 Bl B R B DR AR R A SRk 11 R R R T
& NRET 32 50 6 JA N AT TR Bk = 8 1 — 2k
IR N RS I TEE R AT R T
ENDIBNGT 7S e 5570110 T R NGl KU AR /R i BT
BT K . 2020 4F 3 [H B B h 2 (Amer-
ican Gastroenterological Association, AGA) it 2k 14
B ML W I AL TE F A L W BRI S T IS A
TR T AR T 5 8 M o il 2 ik e e 1 IR AP K
AR o X TR I TR A R Bk =2 A Bk
DML, KRG T /D 1 B8 A S 21 40 S

- 31 -

R METE" . 55— RGN o, T2k
O ETFAR AR B4 B, 5 R L,
A1 21 2% 0 IOk 2 R0 T ol A5 B 1) £ 2D 231 %o
ARATRFIEAMLLLZE (500 ~ 600 U/kg) A IFE K67
AR LT B R X T K TR 1
BRPE BT M R R K T K TR G i i £T 2R
IR

Rl A 00 25 e DK 1000 mig S 22 25 B T 42k
CIRTE = =1 N e (Nl AR =P S A E DO NP
UL I i 15 A ) i EL A A PRI R 25 A 5 7 LR A 28
I T8 B T A, G R R A — T 22 s [ e A 5
S, Bl AR S A T 1000 mig 5247 ZF Wi T
Bk, AT A2 BRI A R AR T AR T 1A I 212K 1
FEIN A2 TR A PR M E: I 2 i A I AT AR
WEERAINY BRIGIT RSN, T2 SR I kA T T
BRI AR A 2T LAY 7 . — 300 RCT WF5E S , BBl AR 4] o
7 2 F AR ] 1000 mig 5 22 2 IF Rk T 3 1 4
Z U ETFARAE B £ 35 B I 21 26 K-S I 7E AR S 4
JEV TR B0, L 2 e e S 2 TR AR AR

5 FREKERFIER MR IS T A I K B
i

B MM J SAEVE o R R LA R G R AE
FETRHRAE 40% ~ 70% Z [ , 5 DL A IR 2 — S ek
PEZLIM . AR B8 WO 5 2 UG A1 45 1% & 41 21 (Europe-
an Cron’s and Colitis Organisation, ECCO) f£ 2015
AF R A 1Y B BT I A E 1 7 9 (inflammatory bowel
disease, IBD) /& & it £k 14 % 1fil (iron drficiency ane-
mia, IDA)AYT 4 FE AL, % T 2 5% IDA (IfiL4T
H <100 g/L) FIRF H RN A i} 52 5 0 S0y i) e J8E
IDA H#  HIK BRI — 47 025 . — T Meta
GBS 5 E IR L, KRR 6 T R A
AR 9 P i o S8 B0 I 2 2 P (B e, T 2
U, RS R SONEA52 L3R YT A8 7T RE PR BEARR

15 1BD B SRR TR ZE M AR YT, 5 22 20T
F I £ 1 W A AR 1 i A IR D T A T
BRANAEMEIF R AT — i e e —IC T B R PE A2 1M
9 1BD B B RGEMEPHAN R, PR YT ROV E LR
ML ELEE PRS2 22 1 30 BT 8 =20 g/L I, TREME £k



F19% el
20214E8 H

I RS YIRIT Ak
Clinical Medication Journal

Vol.19, No.8
August, 2021

2 (14 SR 13 28R 344/508(68% ) , T 27 Mk 21 Hy
147/219(67%) , A EMIFERLL K 33/78(42%) . Horp
AN B A e e 3 0 R BB R A 15, 3%, A7 e Ik
H12. 0%, SFHE A7, 0%, “EY A R F1:
S DRI AL R UK (1/223,0. 5%) , TRk 4L
RIS (1/471,0. 21%)%, A, 763677 IBD
S Bk o A M A M IS, S 2 SR 4 s
AR A ARl I 2 A RUBR: 2

6 BIKSFIHZ SR

DK AT T2 TR T SRR B I . BRTEA
TE R S R AR R SR (BT e R R, Bk
R K IBURL IO A MA 5 | 22 40048 285 BN, AT B A i Ik Bk 711
FRE AR ) T2 AL o R ORI ) T2 A PR R
5T A T 0 R AS BB N S R e v L BRE
FH 2 3 5 sl 7™ S 00 R by P 5 L B 4 B P 8 R
Mo B UEINGIHE BT 2 T B ol bk ik
N e SR

— TS [ B A R AN R R RS
(Food and Drug Administration Adverse Event Re-
porting System, FAERS ) £ 45 i i [ i 12 45 1) A ) e
Jik R R 25 A R F AR B o A e IR AU
I A [ HGAE G 90% A7 IX 1] T FR (odds ratio lower
bound 90% confidence interval, ROR05)=4. 35, %t
To#85.3% ], Ho Uk o2 EAH Bk 0 v &% 2 (RORO5
3.94, LT3 2. 4%) o X T ik Btk /it Btk AR 5, i
B/ TR HE ROROS O < A7 RERE ITEK 37. 80/4. 5% 5 1
WEER17.60/4. 7% FERIAS R SRR T I BT 2% o
o R AT TERH I (8615 3570 ), HRJZ Mk (4212
FI0)" . A FAERS S T il 25 W) BE AL ot /4 S
I RN ) — AR H T RO A R iR
i, HABE W A7 FI R R AR 7R 22 53, RO
A FAERS ZSHiE 2 4 S AN ) B 5] 7 e % XU S A (20 AH
XU . 2015 4R 155 RGEIEHT 2 Meta 3T A T
103 T Lb 35 i ik ik 340 5 53— By (Can 11 IR gk 34 42
A ) B B AL | 4 2R 0 s e Dk R Ay S 2™
AN RFAE I N TR 10 000 91452 bk £ 57
RIS R R AR R T A A B i OO FE
SR DK Ak 700 L ™ o o 12 S o7 b ko IR 2 B L

KRR ) i RV R R R AR 200 Meta
AT SR AN (R Kk 790 5 22 SRR LA (R A 22 4
HAMERT HRBGR . RS0 B, 7294
HZ18% W JLE (I ER KRR B35 )T 24 42, 16 1
MR AR N

7 BBRGFIE TR R A b

BT O, DA R 2 0 2 IR A R ],
500 mg itk &k 50 EAE R R 82 ~ 105 BRJT (K70 F 47
JREWEET KR 83 ~ 94 BKIT , 5 & ZF B IFER S 181 BROUG .
1RYT B 22 i 25 SIS YT B T IR T R A 9%
FH B S8 E 2 DA S AR B (1 2R A | 33 5 v i)
YBSURI A R S A AH G

Y 2 S () RS 5 T AV 531 A MR I /N R 2 4
YA FH B BA YR B 100 ~ 200 mg B[] 4 30 min, TDI
BTERTE R 4 ~ 6 hy BERE R /N 4t 43U 8, 100 mg
BAYR I IS IE] S 15 min, 20 mg >k 30 min; 52 2 b
P AR ) S BRI, AR B TE S (] 24>15 min
(<1000 mg) ,>30 min(>1000 mg)"**' . TEifRY7 Al
ReMEJT T, W 25 25 IR YT ] 14 245 5 A A% 0 24 i o
JEAS o R T 4232 MOBGE BT AT ) SR TR A 00 %
1 27 B2 Bt , 39 8] ] L /b e 22 U0 kb B R G e

1~ 20T, AR A TR I | 5 22 ZF W Ik

£ b WK ] A R T Bk Bk A MERER L BT
Mo AEAEFHEFBK BRI, R TD1 45 25 91K 23147 ke
B BRI o 0 A2 B 2 24 9 7 2 2R R IR ] e
RO B 8 R AR T L £0 8 T Bk R
BRI LR EE TR X T PR AR Bk A R T R
e

(&% 3xik)
[1] Pma A, Gg B, Picm C. Intravenous iron: a framework for
changing the management of iron deficiency [J]. Lancet Hae-
matol, 2020, 7(4):e342-e350.

[2] Beshara S, Lundqvist H, Sundin J, et al. Pharmacokinetics
and red cell utilization of iron ( Il ) hydroxide—sucrose com-
plex in anaemic patients: a study using positron emission to-
mography[]]. B ) Haematol, 2015, 104(2):296-302.
Auerbach M, Pappadakis J A, Bahrain H, et al. Safety and effi-
cacy of rapidly administered (one hour) one gram of low mo-
lecular weight iron dextran (INFeD) for the treatment of iron

deficient anemial)]. Am ) Hematol, 2011, 86(10):860-862.

« 32 .



fir 3, A%

S A ZPREIRT AR MR KA T TR Ik A I AR 0 {1 LE A

[4]

[11

[

[12

[

—
—_
w

[

[14

[

[16

[

(17

[

[18]

Auerbach M, Henry D, Derman R J, et al. A prospective, mul-
ticenter, randomized comparison of iron isomaltoside 1000 ver-
sus iron sucrose in patients with iron deficiency anemia (the
FERWONDA trial) [J]. Am J Hematol, 2019, 94(9) : 1007~
1014.

Kliger A'S, Foley R N, Goldfarb D S, et al. KDOQI US Com-
mentary on the 2012 KDIGO Clinical Practice Guideline for
Anemia in CKD[J]. Am J Kidney Dis, 2013, 62(5):849-859.
National Clinical Guideline Centre (UK). Anaemia manage-
ment in chronic kidney disease: partial update 2015[M]. Lon-
don:Royal College of Physicians, 2015.

O’Lone E L, Hodson E M, Nistor I, et al. Parenteral versus oral
iron therapy for adults and children with chronic kidney disease
[J].Cochrane Database Syst Rev,2019,2(2):CD007857.
Macdougall | C, White C, Anker S D, et al. Intravenous iron
in patients undergoing maintenance hemodialysis[J]. N Engl )
Med, 2019,380(5):447-458.

Macdougall I C, Tucker B, Thompson J, et al. A randomized
controlled study of iron supplementation in patients treated
with erythropoietin[J]. Kidney Int,1996,50(5):1694~1699.
Sunil B, Kalra P A, Mario B, et al. Safety and efficacy ofiron
isomaltoside 1000/ferric derisomaltose versus iron sucrose in
patients with chronic kidney disease: the FERWON-NEPHRO
randomized, open—label, comparative trial [J]. Nephrol Dial
Transplant,2021,36(1):111-120.

Yancy C W, Jessup M, Bozkurt B, et al. 2017 ACC/AHA/HF-
SA Focused Update of the 2013 ACCF/AHA Guideline for the
Management of Heart Failure: a Report of the American Col-
lege of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines and the Heart Failure Society of
Americal}]. J Card Fail,2017,23(8):628-651.

Jankowska E A, Suchocki T, Tkaczyszyn M, et al. Effects of in-
travenous iron therapy in iron—deficient patients with systolic
heart failure: a Meta—analysis of randomized controlled trials
[J]. Eur ) Heart Fail ,2016,18(7) : 786~795.

Toblli J E, Gennaro F D, Rivas C. Changes in echocardio-
graphic parameters in iron deficiency patients with heart fail-
ure and chronic kidney disease treated with intravenous iron
[J]. Heart Lung Circ,2015,24(7):686-695.

Charles—Edwards G, Amaral N, Sleigh A, et al. Effect of iron
isomaltoside on skeletal muscle energetics in patients with
chronic heart failure and iron deficiency: the ferric—hfii ran-
domized mechanistic trial [J]. Circulation, 2019, 139 (21) :
2386—-2398.

Munoz M, Acheson A G, Auerbach M, et al. International
consensus statement on the peri—operative management of
anaemia and iron deficiency []]. Anaesthesia, 2017, 72(2) :
233-247.

Mueller M M, Remoortel H V, Meybohm P, et al. Patient
blood management: recommendations from the 2018 frank-
furt consensus conference[)]. JAMA,2019,321(10):983-997.
Ko C W, Siddique S M, Patel A, et al. American Gastroentero-
logical Association (AGA) : clinical practice guidelines on the
gastrointestinal evaluation of iron deficiency anemia (2020)
[J]. Gastroenterology,2020,159(3):1085-1094.

Spahn D R, Schoenrath F, Spahn G H, et al. Effect of ultra—

- 33 .

—
N
w

[

[24]

[25

[

—
[
(=}

[

[27]

short—term treatment of patients with iron deficiency or anae-
mia undergoing cardiac surgery: a prospective randomised tri-
allJ]. Lancet,2019,393(10187):2201-2212.

Kaufner L, Heymann C, Henkelmann A, et al. Erythropoietin
plus iron versus control treatment including placebo or iron for
preoperative anaemic adults undergoing non—cardiac surgery
[J]. Cochrane Database Syst Rev,2020, 8 (8):CD012451.
Moon T, Smith A, Pak T, et al. Preoperative anemia treatment
with intravenous iron therapy in patients undergoing abdomi-
nal surgery: a systematic review []]. Adv Ther, 2021,38(3):
1447-1469.

Goh H J, Lee K S, Kim T H, et al. Intravenous iron isomalto-
side 1000 reduces postoperative anemia in patients undergo-
ing elective urologic surgery and those with urosepsis[J]. Drug
Des Devel Ther,2020,14:5679-5687.

Johansson P I, Rasmussen A S, Thomsen L L. Intravenous iron
isomaltoside 1000 (Monofer®) reduces postoperative anaemia
in preoperatively non—anaemic patients undergoing elective or
subacute coronary artery bypass graft, valve replacement or a
combination thereof: a randomized double-blind placebo—
controlled clinical trial (the PROTECT trial) [J]. Vox Sang,
2015,109:257-266.

Dignass A U, Gasche C, Bettenworth D, et al. European con-
sensus on the diagnosis and management of iron deficiency
and anaemia in inflammatory bowel diseases [J]. ] Crohn’s
Colitis, 2015, 9: 211-222.

Avni T, Bieber A, Steinmetz T, et al. Treatment of anemia in in-
flammatory bowel disease—systematic review and Meta—anal-
ysis[J]. PLoS One,2013,8(12):e75540.

Dignass A U, lsik H, Radeke H H, et al. Systematic review
with network Meta—analysis: comparative efficacy and tolera-
bility of different intravenous iron formulations for the treat-
ment of iron deficiency anaemia in patients with inflammatory
bowel disease [}J]. Aliment Pharmacol Ther, 2017, 45 (10) :
1303-1318.

Detlie T E, Lindstram J C, Jahnsen M E, et al. Incidence of hy-
pophosphatemia in patients with inflammatory bowel disease
treated with ferric carboxymaltose or iron isomaltoside[]]. Ali-
ment Pharmacol Ther,2019,50(4):397-406.

Trumbo H, Kaluza K, Numan S, et al. Frequency and associ-
ated costs of anaphylaxis—and hypersensitivity—related adverse
events for intravenous iron products in the USA: an analysis
using the US food and drug administration adverse event re-
porting system[)]. Drug Saf, 2021, 44(1) :107-119.

Tomer A, Amir B, Alon G, et al. The safety of intravenous
iron preparations: systematic review and Meta—analysis []].
Mayo Clin Proc, 2015, 90(1):12-23.

Powers ] M, Shamoun M, Mccavit T L, et al. Intravenous fer-
ric carboxymaltose in children with iron deficiency anemia
who respond poorly to oral iron [J]. ) Pediatr, 2017, 180:
212-216.

AR P A e LR 7 2 2 ZE MO (L) 27 21 . Dk B i
B R IER(2019 4 D) D] sh AR I A2, 2019, 40(5):
358-362.

Kris B #:2021-04-27 TR T



