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[Abstract] Objective To evaluate the effectiveness and cost—effectiveness of brand and generic iron sucrose injection in
patients with iron deficiency anemia during the perioperative period of orthopedic surgery. Methods The clinical data of pa-
tients who had been prescribed iron sucrose was retrospectively obtained from the database from 23 tertiary hospitals of 13
provinces or municipalities directly under the Central Government from January 2018 to October 2020. Patients were divided
into the Brand Group and Generic Group according to the actual clinical regimens. A propensity score matching and subgroup
analysis were performed to compare hemoglobin levels change, the length of hospital stay, and direct medical cost between
the two groups. Results After 1:1 propensity score matching, there were 200 samples in each group. Compared with patients
in the Generic Group, patients in the Brand Group had better recovery of hemoglobin levels (=1.48 g/L vs. —=8.73 g/L, P =
0.001), and a shorter average hospital stay (16.51 days vs 19.48 days, P =0.003). At the same time, the average total hos-
pitalization expenses of the two groups were not statistically different (RMB 66 841 vs RMB 65 773, P = 0.707). Conclusion
Compared with generic drugs, brand drug has better short—term effect in the treatment of perioperative iron deficiency anemia
in orthopedics, and there was no difference in hospitalization expenses.

[Key words] iron sucrose injection; brand drug; generic drug; real world study

BB T AR A0 W, AR B 3 BOURJG RGL 3- n) A Be i fe] G4
)0 12. 8%~45. 0% , Bt WY BTN B BRERIESY EREAQUF A . BB ST i miayF 254 45 1
Ifi Ciron deficiency anemia, IDA)" . Bl FARWIALE  JRERFFIER KRR, Bk AR LT ERERGR) m] s i

TEIEMEE RULN TSR AT BFSE T 1) : I R 5% . E-mail: 1022zzg@sina.com
« 32 -



B, AT ARG T R TR S0 A RCR X 2 H AR

Mo T ML 2T 2 K SF JEHO T AR R, T LA
TP R R RO A i B 2 E AR
7 B e G SR b B AR AR -5 R B 0 A 2 TR
FH 3 TR SR 36 7, TR O TR R R TE G TR D
TEO R B B W R AOCR © 2215 2Tz o
FEUOT L B b AR R 2 5 0 245 0l
PRACR DL ZAH Bl sl — 20, A0 A WF 5T R W], i T REME 2k
M RONAEEM R G258, )R T — M 29Kk 25,
ME LR 52 JEURT 24 45 005 i 25 A9 35 1 o B o Ohr
FRal M1 B ORLEE A1 45 ) FA A 24 ) % i Y 4
RO, DR A AT Sk X8 S i PR AT 5 Tk W 45 2809 i 2
N AERLAE I PR AN B A LA BT 25 45 47 ] 245 5
RS AR RS RO K T A R I 25 0 ) 2
TEHSE G P AR RACR 5 By P R AP 57
AR B PR AN TR R LA AR G PSR it 2%

1 #ARETE

1.1 &R

AHE AR S0k F R 13 448 s L EE T Y 23
R P EN RN ELEE BRI T, 20184F 1
H 220204 10 H M T RERE I 5 W ) B B L
AR F WA S BOE . WA BRIE : A BE R A i >18
%, B B R A Ty o TR R SR AT 24 5 0 ] 24 AR
o HEBRARAE : B E AT B R T 2 AR B
SRR, SR BB B AR R

1.2 FHik

1.2.1 SDEFE  FIEEE 0RO S s
SHEAT 5320, B FH 05 6 B WAk T S 1 £8 3 Sk £ ol
252, (5 FH SO A T S TR ER A SRR 25 4
1.2.2 FRNEIEER IR SO A B B 1 Il R 9%
BhLAFE N A5 B CHER AR B R 2R RS i
X B2 REE AR B R BEE D) 52 Wi B (2
W) ;s FARAME B (FARBFE AR Hm &) ; H25 5 B
[PEZT 40 B A i 2 (erythropoietin, EPO )i 5 & H
25057, R R S A A SR = kA B
(24 i J5 2T 28 P 7KSF LA SOR BTAR G | B 1L 21 2
K 5 Y7 2 AR B CEZR AR g KA 2% 4G
B2t IRIT I TR O 2GSRI TR ) A

1.2.3 FFMIERR  BEEZIBYT RIS L2 8RR

« 33 -

A A B R B ROR TR 5, BT 9% 98 A A 45 1R
UAE B2 5 2 DA SRR AT B2 T 1R 24 i 08 FH RS A A
P TR A6I7 S LA R A 28 . % B3] 8
B TARZIG B B By i £L8 FKFn] fE
WAL A BE S K, I TR S 5 TR FT 8 218
HASEA T RE N T Y (B BN, TR 254
PR M 2148 1 )R B

1.2.4 FitSH B THAPAREE NN
BE , S B0 R A PR 3R TR 4 TA] 9 0 A AN A ROt SR
FH AW 18] P $F 43 UE fid (propensity score matching,
PSM) V-1 20 [a) ¥R A% KL 3R o B LA T s bF 24 /405 11 24
PR g DA 2R CARAR IS 1 I 7E b X | P2
PRIEOL) B ™ EFEEE Can I 25 i3 AR B8 2 0 R
&) IRITAE O 2 75 58 FEWE R S A FH st 1]
TR R T SRV T30 1 55 ) S AR OGS A Oy H AR &
il 1 logistics 181U 43 Afr Ak 440 ) 4 37 0, R H 101
e 3/ VC e i A T VCIE , R |HE R i (AR HE 2219 1/5.
X} FIE A TR s e, A1) F 55 R ST
FEAS R0 5 THECRRHR B B LR, 48] USR]
X K s Fisher S VI3 . AR RIGES 3. 6.3
A AT 2R A 3L

2 #R

2.1 E&ER
LGy A 2017 B3, 25 2 2 1188 11, £ il
2540k 829 5] . PSM VT L AT , 1 4L S8 2 B4 b IX 40 A
OO HZ R A MaEAKFEERE
Gt L (P<0.05), W& 1, RHPSMILHEL/S , P
21 VT TC B2l 200 XF o 78 9 4 A P-4 1) P AR i 22 DT
Wi J5 2473k B4 i 3 PSM 4% D A8 1 (0 Y A A5 3] T
B @42 (P>0.05), IWE 1,
2.2 FRAANBEHFIFANEREIRSEETER
Eb %
2.2.1 AEAHHFNEREREETEALR ®
it PSMVCHC 2 Ji5 AOREAS AT 2 B0, SRR 245 2 A 1L T-45
il 25 41 i 21 2 KA A 25 R A Ge it 2 L (P=
0.001) . JEAF 24 21 - 34 13 B K EUK 05 il 25 241 (P=
0.003), A 2541 F- 3443 Be 2 2 55 05 il 25 241 22 57
TG 2F X (P=0.707), WL 2.



545204 5 43 i R 2R 7 2% Vol.20, No.4
20224F4 H Clinical Medication Journal April, 2022

R PRI R VE RO RIS gL

VE BT VE L fe
Il R JRAF 24540 Py il 2540 Pl JRAF 2541 Pyl 2520 Pl
(n=1188) (n=829) (n=200) (n=200)
AR (%) 58.0+16.0 59.7+15.8 0.016 59.8+15.6 58.7+16.8 0.460
P n (%) ] 0.248 0.841
% 494(41.6) 367(44.3) 90(45.0) 93(46.5)
L 694(58.4) 462(55.7) 110(55.0) 107(53.5)
WX [n(%)] <0.001 0.382
Rt 449(37.8) 3(0.4) 3(1.5) 3(1.5)
ARH 9(0.8) 95(11.5) 9(4.5) 10(5.0)
VU 711(59.8) 731(88.2) 185(92.5) 187(93.5)
iR 19(1.6) 0(0.0) 3(1.5) 0(0.0)
BELRIER LN (%) ] <0.001 0.696
ZEAR 1058(89.1) 672(81.1) 162(81.0) 166(83.0)
H 2% 130(10.9) 157(18.9) 38(19.0) 34(17.0)
BB n (%) ] 0.513 0.127
=H 1182(99.5) 822(99.2) 194(97.0) 199(99.5)
—H 6(0.5) 7(0.8) 6(3.0) 1(0.5)
M2577%n (%)] <0.001 0.834
ST R k59 506(42.6) 491(59.2) 118(59.0) 119(59.5)
HFI+EPO 595(50.1) 175(21.1) 45(22.5) 50(25.0)
A7)+ 1 53(4.5) 101(12.2) 25(12.5) 20(10.0)
BRI+ 1 +EPO 34(2.9) 62(7.5) 12(6.0) 11(5.5)
FAZ5HT 218 K (g/L) 113.1£24.0 108.6+18.4 <0.001 112.3%4.7 108.2+21.4 0.075
FEMERR I ST i (mg) 609. 8+455.3  721.5%563.6  <0.001 735.5+601.9  738.0£588.3  0.967
FARZEHBEA A0 (%) ] <0.001 0.441
<7d 417(35.1) 173(20.9) 46(23.0) 57(28.5)
8~104d 253(21.3) 214(25.8) 54(27.0) 52(26.0)
>10d 518(43.6) 442(53.3) 100(50.0) 91(45.5)
FARFAn (%)] <0.0071 0.752
B ERFFAR 388(32.7) 267(32.2) 80(40.0) 80(40.0)
AT B AR 757(63.7) 275(33.2) 109(54.5) 104(52.0)
HHFAR 37(3.1) 284(34.3) 9(4.5) 14(7.0)
HoAh 6(0.5) 3(0.4) 2(1.0) 2(1.0)
FERERR I ST R L n (%) ] <0.001 0.213
VNEYEE:] 364(30.6) 404(48.7) 59(29.5) 47(23.5)
ARHIHIZS 824(69.4) 425(51.3) 141(70.5) 153(76.5)

TE:EPOFIRMELLANN AR . FIBRIRIEIN , B 25 BB R i )

2.2.2 AEFFIEBEHHFIRABREETEML .
B Ltk ARG R sk rERs 5 W

HILAT B PHAF AR5 1675 L2 R K % 1 56 2 6 50 LA EPO B FHI X 7728 LA S
PR REE R ER T ORI PR KT 7 28 sk, A RFTE 0 B B 25 0 /AT T
HIZGAL PR B RS P S IR 3. SMTRIDEIR , —JEGLHE 4 FOR ) 9012407 ¢ - (L4 1)

« 34 -



B, AT ARG T R TR S0 A RCR X 2 H AR

F2  WABEMWIGIRECR 5 BT 9% LU
o G PRIZiA
i (n=200) (n=200) Pl
)7 €S izgan
AHb(g/L) -1.48 -8.73 0.001
FEREREL () 16.51 19.48 0.003
=57 2% FHEE 45 (7T)
1E B A 2% 66 841 65 773 0.707
25 10120 7122 0.004
FARLEH 5482 5267 <0.001
BT 28 141 20198 0.062
A G 46 9% 5058 5513 <0.001
HoAh 2% FH 18 037 27 672 <0.001

T - AHb F R 255 IL4L 8 H /K= 25 BT I 218 H K

B BRI A EPO BRGHIHKA fai afn  BRGR IG5 EPO AN
favi o WFFE B, D BC 2 Hi P AL R I 2575 AT A

R3 AFIRRAE PR R R RAICR 5 B 3 He A

Giiter i Y22 5 (P<0.001) , 44 PSM VL HL , 40
BE M2 T 2R G2 L (P=0. 834) 1%
75 B R VC BC SR 3o TRIERE, Pl T 5 mT Rk LA
AHFFE G = B B FLAR S 0% EPO FH 24 B[] i 5
AR ECE , DR LG 1A T B R R o B DT L, 3 wT
REXT B9 235 SR 1 5 )

H AT, [ SN 22 903 o 1 S SR %o i
245 5 051 25 I RBOR 5 B 7 2 e T e B 7 B
S, 1 O T b [ R0 P TR Ak e S R A5 4
TEIRIT 5 Bk A0 Sl g PR 4 1t 2 25 v %)l R A 8
PE S BRIT S MR o B AN 2 0 W58 X i [n) i
17 T8RE . —WPEA B RTREPERF R A BT E
X B VEAS T KA SR I 5 05 36 R Il 3
M 2% 10 8 35 AR 21 240 B A= o 2R S IOk Bk R e A S e
ST B, S SEEE H B S AR OE 1Y I 21 A K F

e I RACR S8 AT BEy7 2% HI484R ()
AHb(g/L) EBER%(d) fEBE R Se 25 TR T sl WA HABZYH
el
7k
J A 25 20 -0.70° 14.95° 68 551 9149° 5072 32 483° 4609° 17 236°
Pyl 2520 -8.45° 18.93° 65 148 6670 5017 23 151° 5482° 24 827°
Bk
JRAF 2440 —2.44° 18.42 64 750 11 307° 5984 22 834 5607 19 015°
il 2540 -9.06° 20.13 66 491 7641° 5554 16 800 5548 30 946°
FARI X
AT B AR
BT 2540 —6.45° 14.17° 73 570 8456° 4611 39 445° 4278° 16 777°
Pyl 220 -11.93° 19.12° 75 072 6530° 5661° 25 292° 5559° 32 027°
B EEFFAR
JRBF2454H 2.76° 18.94 54 789 12 142° 4101 15 275° 5954 17 314°
L -3.69 21.21 53 465 8016° 4793 10 333° 5533 24 788°
FH 25 R ML 215 (A
1EH
JRAF 2540 -10.55° 15.52° 57 853 8938° 4473 25 075 4986 14 379°
Pyl 2540 -26.96° 17.89° 64 952 6030° 5230 23 303 4927 25 460°
R R
SRR -4.10 15.94 70 066 10 556° 5267 30516° 4934 18791°
Pyl 220 -4.52 20.20 66 826 7661° 5352 17 829° 5533 30 449°
rh R AR
JRAIF 2440 15.40 18.88 72911 10 898 7223 27 875 5382° 21532
{2540 15.87 20.85 64 934 7948 5142 19 730 6565° 25 548

T : AHDb FR 25 ML K- 2GR AL PRSP s SRR bR T, A L2 5 AR 5L 1143 L (P<0.05)
<35 -



20 AW
202244 H

IR IRIT Ak
Clinical Medication Journal

Vol.20, No.4
April, 2022

ST AT P A7 0 i IR 0 194 - X s T D e R
#(52.8 mg kL 34. 7 mg, P<0.001) , [A] I {2 21 40 g A
B -2 F 4 5 (57 30. 6 mg 1L 27.0 mg, P
<0.001)"" o Jy — Ik i [ B vp g R WL ZE PRI 5T
S AT T R TR SRS O R T AR M G
B B2 M A6 Al PR RPE S5 AH DG AR Y 22 5, BIFE
ST 2H R AR [R5 47 ) 20 23 iR T AR O A
o ARBIESE R IR 24 41 5 0 1 24 2 O B8 B
MW B E R, B R R A T RE IR, —
Je JEURIF 24 20 245 it B FH W 25 o T 25 281 ) IR AR 52 A
KRB FHBLAR 15 29 i A3 B8 AR RBFE 10 A3 e 2 T i
WYY s TR BSRASIFGEE T PSM 5 2O A ] TR 2%
FHET TR AR T AL AS (] Hede (R AT REATS
SRAFAE—SEAN AT LI B A RE SRR A8 1, T BRI 24
H G20 BB A A B

AW FEAAFAE—E SR BRPE . 5 — X Ak T 5
TR O M 3 B2 X I 21 28 1 K A2 R R A T 4
Br, IR WS KA A R ERE b5, Nk 1 (30 dAE T4
S, ()Xo 1 25 A A7 280k T 32 BB R T
HEARI, B ASHIEE BUARAEHT T PSM 5 xR 2 A
R AT BRI — LE RN B iR A R R L G
SRE G IS B0 0 T 8 1 0 B A R] | R Ak
VESP R 17 255 REAR LA SR AT BEAF AR TR 2% 0 5
=, TR AT AR Y SR B R X T 2 ) 2 A
PEATIPAN o — MR &, WF 584 A e o 2 B R AR A
i, B SR WA E] . PRI, ROk 5 T R i
HE P BEDLXT BB SR SO MBI ST, E— B IR R R T S
A7 ] TR R T SR ) Wi PR 5 22 B 1L

il

(5% 3CiK]

(1] Femsfs, o, shsm 55 . b EERHFAR B F AR 127 1
M) ] e S AT AMRHR AR, 2019, 12(11): 833-840.
Rasouli MR, Restrepo C, Maltenfort MG, et al. Risk factors for
surgical site infection following total joint arthroplasty [J].
Bone Joint Surg Am, 2014, 96(18): e158.

Fowler AJ, Ahmad T, Phull MK, et al. Meta—analysis of the as-
sociation between preoperative anaemia and mortality after
surgery[)]. Br ) Surg, 2015, 102(11): 13141324,

Baron DM, Hochrieser H, Posch M, et al. Preoperative anae-

(2]

mia is associated with poor clinical outcome in non—cardiac
surgery patients[]]. Br ] Anaesth, 2014, 113(3): 416-423.
Smith R). The clinical and economic burden of anemial])]. Am
J Manag Care, 2010, 16 (Suppl): S59.

B 3 . AR T A BB MRS i A B 2 R AR .
HAEARFER L 2020(4) : 252-256.

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

PR PR 2 2 LR 43 S S0 A0 ML (22 1L ) 2% 401 . kiRl 1ot
B K IR (2019 AERRD ()] P AR ML 22 44 55, 2019, 40
(5): 358-362.

JESRRE, F A, mEe, A o BOCTT B AR R E ——
AT mizia £ ZIER[) ] AR 5 SRR, 2016, 9
(1): 10-15.

Shin HW, Park JJ, Kim HJ, et al. Efficacy of perioperative in-
travenous iron therapy for transfusion in orthopedic surgery: a
systematic review and meta—analysis[]]. Plos One, 2019, 14
(5): €215427.

[11] Xu H, DuanY, Yuan X, et al. Intravenous iron versus placebo
in the management of postoperative functional iron deficiency
anemia in patients undergoing cardiac valvular surgery: a pro-
spective, single=blinded, randomized controlled trial [J]. )
Cardiothorac Vasc Anesth, 2019,33(11):2941-2948.

Mufoz M, Gémez—Ramirez S, Cuenca J, et al. Very—short—
term perioperative intravenous iron administration and postop-
erative outcome in major orthopedic surgery: a pooled analy-
sis of observational data from 2547 patients[]]. Transfusion,
2014,54(2):289-299.

Macdougall IC, White C, Anker SD, et al. Intravenous iron in

[

[13
patients undergoing maintenance hemodialysis [J]. N Engl |
Med,2019,380:447 - 458

[14] Flihmann B, Ntai I, Borchard G, et al. Nanomedicines: The
magic bullets reaching their target? [J] . Eur J Pharm Sci,
2019,128:73-80.

[15] Zheng N, Sun DD, Zou P, et al. Scientific and regulatory con-

siderations for generic complex drug products containing

nanomaterials[J]. AAPS J,2017,19(3):619-631.

ZEIRT, B0 XS AR B 3R < JE A 5 A (NBCD) 15

2l B0 o A R Bl RO LU PERIT e R () ] 25, 2017,

14(14):8-12.

Miaa T, 00, skl 55 2R R BT R 25 5 R 25 ) T

A DX SRAT T 5 1805 R0 S e A VEIUBUE XS L P58 1) 1. v 1l 3

2R, 2021,15(8):4-7.

E AW BRI, 55 . f7 45 LIRS 56 i 2R IR T Al /N

Wi 7 2 A A LU SE L) ). 250 R R N7, 2021, 23

(9):468-473.

SIGes , SR, AT, 55 MR V4 E A T B o 2 b

JELRIT 25 TE AL DR AR I 8 VR 9T o A itk 22 A PE RN 2 T AT

W14 HZi%,2021,31(3):235-240.

Choi HJ, Kim DG, Kwak BJ, et al. Comparison of the long—

term efficacy and safety of generic tacrolimus, Tacrobell, with

Prograf in liver transplant recipients[J]. Drug Des Devel Ther,

2018,12:295-301.

Agtiera ML, Martin—Malo A, Alvarez—Lara MA, et al. Efficien-

cy of original versus generic intravenous iron formulations in pa-

tients on haemodialysis[ ) ]. PLoS One,2015,10(8):e0135967.

Pagés A, Porteils C, Labadens I, et al. Cost—-minimization

analysis between intravenous iron sucrose and iron sucrose

similar in hemodialysis patients[]]. Expert Rev Pharmacoecon

Outcomes Res, 2020,20(3):281-287.

KfEHEA:2021-11-25 AR AT

- 36 -



