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Efficacy and safety of erythropoietin combined with chalybeate in the treatment of perioperative anemia during
femoral intertrochanteric fracture

ZHU Yun,ZHANG Bo,HE Xiao-bing (Department of Orthopaedics,Central Hospital of Fuling District, Chongqing 408000 , China)
Abstract: Objective To analyze the efficacy and safety of erythropoietin combined with chalybeate in the treatment of perioperative a-
nemia in patients with femoral intertrochanteric fracture. Methods A total of 112 patients with femoral intertrochanteric fracture who were
treated by PFNA from May 2014 and May 2016 in our hospital were enrolled in this prospective study. They were divided into the treatment
group (57 patients) and the control group (55 patients) . The following data were recorded and compared ; preoperative waiting time , operation
time , intraoperative blood loss,number and volume needed blood transfusion at intraoperative and postoperative , the value of Hb and Hct on
admission , before operation,1st,3rd and 5th day after operation,the wound infection, pulmonary and urinary infection, deep vein thrombosis
and plumonary embolism. Results There was no significant difference between the two groups in preoperative waiting time , operation time,
intraoperative blood loss and perioperative blood loss( P <0.05) . Treatment group has less patients (7% ,4/57) in transfusion compared with
control group (21% ,12/55) ,and the difference was significant (P =0.01). There was no significant difference in the average volume of
transfusion between the treatment group [ (2.4 +0.85)u] and the control group [ (2.5 £0.82)u]. The value of Hb and Hct were most sig-
nificantly decreased at the 3rd day after operation in both of the two groups, and they exceed the control group at the 3rd and 5th day after op-
eration compared with the treatment group with significant difference (P <0.05). Treatment group has higher value of Het at pre-and postop-
erative compared with that of the control group( P <0.01). There was no infection,deep vein thrombosis and plumonary embolism occurred in
the to groups. Conclusion Erythropoietin combined with chalybeate in the treatment of perioperative anemia during femoral intertrochanteric

fracture is a safe and effective method which can significantly reduce the rate of perioperative blood transfusion, while not increasing infection,

deep vein thrombosis and plumonary embolism.

Keywords : erythropoietin ; chalybeate ; femoral intertrochanteric fracture ;anemia

B R 0B334 0 R R A TR
(7] B T A AR W i O, R ST IR T BN R I [, I R
Z , BT A A BRIE A BRI, B AT 5T
B P AR o BRI i B A £T -2 5 70 - ( proxi-
mal femoral nail antirotation, PFNA ) [X 5/ faj 2. . f& 8
PRSI S A5 5 /N S SRy IR A R ) AT IR T I
B HEHTRE R, MR Z, BRRE
2% BT 26 IR AR EE I, Iz e B TR
FEERAEMEENER M TR G BF I MNE, A
BIFFEARAE B2 1M A8 2 AR ST M 38 i 10 5 2240
BIRA W TR LML AE 18R (erythropoietin, EPO) K
R By BRI el T S e G T B R S T
ARWIFU R BRI 1) BT 20 5 06 B A
F RN PR S A AR A AN [R] , PR 21 200 i A= it
2 LFEZ IR E PR M A T IE . AR A
HTHEPE ST BT 7 1% 0T 21 40 M A LR RS Bk RN R T I
BN BT AT PENA §6 P [ 8 T AR 22 1M A9
LA TR R
1 HREHE
L1l RFH

PEFE 2014 4E 5 ] % 2016 4F 5 I AEARBEAERiAT T

ARG ST B BN e e B R (] B I iR . AP A
BEfeBIZE 5% 2, T A 8 R TR] O 28 TR P o

BRI KT 60 X s QTC MR RGP , A K
W IHUEELS Y, BE M T REIE H s O ABEI ML K
T80 o/ L; @RI B BN RE R, REIE W AT L : @0
L REREMT 32 T A ; @1 J7 e PENA # PA [# 5 5
OARJFAMB /N T 1500 mL/d; @)% 2140 A 1 3R M
PANTC U N . HEBR R HE : O HE A BRI AR
I7 s QN FL A T 5L A I B M IR A IF H A AR AL
Irs @A 8 BEE 0 , T S RE ™ 45 % 55 @051
LA A R K (B0 BRANR YT s @ R JE i kA
ICUJRYY . MR AHEBRARE, LA A 112 fil 35, 5
27 19, 2 85 i, A 62 ~91 %5 SF-34176 %, it
B A B BERLRS 7 2 AT 0 AL, AR A BE ] 1) 2R 4T i
Lo e AULEELH S IR . 2 AR E AR AR I M
) 2% [ PR 125 Vi 175 22 ( American Society of Anesthesi-
ologists , ASA ) 73 4% , 531 73 B4 S H il 5 5 55 I T LU A
2 G E X (P >0.05) , HA A ok, Wk 1,
x1 2HBENIERER

g1l AR HERICHD ASA 344 ()
(%) % 71 I m N

WgEdl 57 75 14 43 3 28 26 0

X4 55 76 13 42 2 29 24 0

1.2 BAR#ET
R e S e 25 e T A R, A o i ot A o
150/90 mmHg, 25 i il ¥ A5 T 8 mmol/L, WEZLH T



BEF K% 2%E ]REG ANAT OPER SURG 2017,26(10)

http : //www. jjssxzz. cn 729

ABE 24 h W IR 4 TLLAMIAE R 107 wd TR
55, [ 25 6 DK A REREER 100 mg/d, 24l =2
ARIGHS Ko X BEHA G T 20 AR R SRR
I7o ST ABES 2 R ORAT ARG 1.3.5 RIGRA
i S A6 00 11 21 7 1 (hemoglobin, Hb) Kz 2T 2 il J& 1
(hematocrit, Het) , 2 I ¢ FEI A J1 465 1 % R LR 7, 24
Hb <70 ¢/L 45 FHufliGy7
1.3 AR K0t

it Gross Jy2 """ 5 Nadler J5 " H51 B TR
BRI, geit 2 B E A, Nadler J5 #1154
B I AR AT 1% ( patient blood volume ,PBV) =
K, x BT (m)® + K, x BT E (ke) + K, o 380 9,
K, =0.366 9,K, =0. 0321 9,K, =0. 604 1;%,K, =
0.356 1,K, =0.033 08,K, =0.183 3, Gross Jy i &
S I Ee B RN PR IS {H = PBV x (Hetyy -
Het - ) /Het 33
1.4 FRFik

2 ABAEYTARHT 30 min # BRI T 20 mg/kg &
AR, HEE RPN -RHIR & R, F- b TR 4 TR
FG| R L, 1 AO ARHfEERAFRLA PENA . AR5 5 RLEEH]
PiAER 1 ~2 d, RESH 1 REIFFGTT B U L LKL
AR, TR TGS f T TR DR, 98 7 A e ok it A T
o ARG AR T AR DK I A A ZEAE T 4
F) P TR IG T AR R R R TR T
F ARG 6 h 5 T2, UG5 24 h 45450 1| IKE 2 H
Bt o AJEES 2 AR RE A B 5 RS il i £k
£ HIE B
L5 HLRIEAR A RCR I

WUEAEHR : ARATEERFI ] T AR R] A R 1l 3
AR e AR it N B8 B B I 5 A BE R R OR S 56
1.3.5 RiERA MM Hb Kz Het; 5 1 &% Jifi B
AR 28 G0 iR Gy s TR i ik 1fi 42 ( deep venous thrombosis ,
DVT) X fifi#s: 2£ ( pulmonary embolism , PE) ; 2T 41 g 4= 1%,
R SCRFNAH A RSN o

1.6 %itFE o

KT SPSS 19. 0 Geit . s ok A4 + 4x
HEZE (x £5) FR RS FEA ¢ R 30 AR IES AT
BOSORE G FE R T A 8RR SR BRI 36 5 2 N [
i PE) A I 212 1 o R iy 229387, P <0.05
hZERAGIFERE L

2 HR

2.1 FAREAKP B 2T HEK
PRS0 <o N T TS B N 1 D87 N SRR 1
WS IG5 L (P>0.05) , L& 2,
x2 FAREERAFHMLELLR
215 no RWPERFRE (D) FARBE (min) AR ik (ml)

WK 57 3+1.2 50 +25.6 120 +£40.5
XFHRZH 55 3+1.4 51 +25.2 124 £42.1

2.2 BFARIK fF ol BB GFA R LR

2B E B F AR N 25 RS FE X
(P<0.05) ; I FARWIMEL A 4 HlHZ 5 MIEI7, X
MR 12 B3 2R )T, 2 AR A G iH2E R L
(P=0.01) . -3 % i & (41 P i 0 i B 4vn/ g i A
) 2 HERESEITFEX(P>0.05), 2 HEER
Je 3 7 5 L B ] e B A (URER 2 4 9], % R A1
341), K HBL DVT PE;2 4 B & 0] 1B,
iR R B I PR 2R B0 S e 2 A, WL R 4 TE R AR s 21
Ml R AR RS ], WA 3
2.3 Hb % Het K-FZ 40

2 4 H ABEI SR AT Hb HA8 25 R LG i s
X (P>0.05) , RJG45 3 K 2 21 3% 21 & 1K W
R, RSG5 3.5 KULER4] Hb )5 F X R4, 2 5
A2 E X (P<0.05), L34, ABLR 2 41 Het
ZRTGI2FB ARG 3 K2 41 Het TR &,
{HE XTI He e, MR TEARHT , R J5 HCT 8¢5y, 22
SAEGIFEX(P<0.05) ,0L%5,

®3 BEEBFAPEROLE AMERFLAELLR

- — — T RRLPI%) ]
A3 no RME(aL) it (ml) - WOELGICO) ] s e () g DVICE) | PECHD)
WiELH 57 862.23 £322.41 2.4+0.85 0 0 0
X B 2H 55 862.43 +318.52 2.5+0.82 12(21) 3 0 0 0
P 0.125 0.21

£4 2mABERTREEHEDE Hb TLER (/L)
el p N R AR GEEES IR
WELLH 57 101 £5.2 102 +6.4 97 +15.4 89 +10.2 96 +9.8
X HEZH 55 102 £5.0 99 +8.2 94 +16.6 82 +11.6 85 +10.1
t 1.12 1.14 1.11 1.65 3.02
P 0.41 0.22 0.12 0.01 0.01




730 aMERERE

J REG ANAT OPER SURG

2017,26(10)

http : //www. jjssxzz. cn

RS 2HABEEFAMENER Het THIER (VL)

413 n A B AR Hf UNELRPN RIGH 3 K ARIEH S K
WgEL 5T 0.37(0.32~0.41)  0.38(0.32~0.42)  0.34(0.25~0.38)  0.30(0.22~0.33) 0.34(0.25 ~0.40)
WAL 55 0.38(0.33~0.40)  0.35(0.30~0.39)  0.31(0.23~0.35)  0.25(0.21 ~0.30) 0.28(0.23 ~35)
P 0.20 0.01 0.01 0.01 0.01

3 it FHET A0 A B R A B 45 TR Y7 30 m ™ o 1 ik

3.1 FEE R ELEF AR L RE

[ SNSRI A T B A I ER AR Sy 84 %
o 76% ekt o [ N GE T T R oL
()BT 2R o L TR SO T, T LT AR R
T8 B S R WA — R R R
I H T IRE T, Z A EHRA R, IR 4
SR 03 T 228 L KCE AR T 1E 18, 40 F 22 MRS
D305 P TR D) T o 5645 AT , B BT U i TG PR
) L 2 A T SOKEL I 3 o P S5 4 P
H4H, Smith 250D\ Sy PRI G B0 K 26 1 L TR 2%
MW o AR E I 2 TR K S % 2 T
AR i oA T 4 S0 8 A 1 7 XL T R R
P2k A T B AR E O R R IR B
Al T TRl 41 BEL 9 L T A 90 88 2% 1 0% T 4 8 JRR e 28
FHT L ORBITE R IR, FE R rp I e K o A v
BN, o R A B k. FRTIA N S8
Bt 2 I i PR A TP TR, — S LRI A LRI B
TR R ML A FE R B, TEIA YT LR ]
BT R R, AR TR AT R R AR
I, X B2 I TR 54T R R
3.2 EESHIERE A B B ARE R g T oy A ek

AR 5 50 B T AR ) b R S S A T Y
ST fE B R 2, B2 10 VA T R BT AR UL 2 T L4 OE
91200 o LA DR IR B A, v I HEL e 1) R BT R
F LA i PR R R BB o SO = A4
J Ko AR HR R I, T A Bk PR AR AL, 2 2R I P A
Mo — AT HE I 5 BRI R PR AT B IR TR
By o 25y BB R MR e &
B12 2541 TR 2T 240 S S 2451490 o 8037 40 240 M 2 R 41
240 A B RN AR AR A R o T A B EA
7 PP A E 2R B AN A B R, e B
TR FTEA T 21 40 0 A2 B 2R AT L Rl 3 0 B I
SR SR SR 2T A0 A 2 0 B e ]
WA R T AL O i, 7R
I TR R e M 2 10 B e I P I, 3 1 ) R U 1
[ o 770 LSRR A, R 0 [ L 2 o 2 B 4
FEAR BT ML ARG 555 B P 3 2%, T e B AR ATl

T A AR, [ T84 NS miE He
REFEAR T S iE Wi 22 , kb SERRTRI O B k. H
R KD TS BRI 2 22 A e Bk IRk A 22 2 hi
B, i TR A AR A RSO A R P AE A
TIPS R BRAT TR 5 K T
3.3 LR R A BRI IT 09 R ROME R Ak

210 M A PR — i I 23 A W R T, REARE
LI A ARG E AR, fie 2 2 T PR A
IR, TR 20 20 i 1) T 220 sy o AR R AL
240 A B B B T o B R B R AT ML A3
AR T RAFIOROR R TR IR B T S5 T AT
R EAR I B BRI, BAnAE I ok 22
FIRBT R B SNBSS MY
Prib i 4 2 R A U i BRI R B TS AL
RN T @ BEIRASSF IR, %) T 2040 M A R M
PRI 0] B 8 A B AT P A Rk
) i E— 2D FSE o T EL T 2L A0 M A TSR AR £ 4
JEAE B [RTNE, BRI b RT RE I A0 I 96 286 T B % T K
AR TR ISP DU , PR S X6 2 200 A R B 00 e
i) 7 S8 BT ARl 1 22 e g E AT 1R

WS IR AR M A AR 1B T RE A IR
WL LH i 105, (EAEAHT SRS 54 2 48] Hb 22 57
AN, FATT 5 18 3 It PR 21 200 114 A il S B
BB WY ], S I8 JSUSGA L A0 5 4 3 B Hb
ARSI, e e R R B R R 2L A= A . BRI
e T S R 4 LR e BER A e £ AR M A=
JI 22 ER LB AT BE R I AR T e XU , (E
I S 0 Sl TR B, R R LT RE S
Jit, A 2 R HI G TR Mk ML A S i A 2 2 5 TRT I
TP 1S, 55 285 AT it ) e , A 3 PR sl
AP PRINHTR], 2 20 R B O K A

g5 BRI BA T 2140 10 A AR BB Bk R R
W 1] - Jr 8 2 R T AR B 38 L TR T e 42 4 A ALY, fiE
) A AR ARROREL o 1] B A8 3 BT T AR B0 % g 1t %, i EL I+
AN IR K A A Y A A=, DR R AT g
S TINELAR A= 8E, e PE 21 2 0 s B R ImAL A B - 8k
A% s i FRATBGE A, i H RV PUEE, RAEGImA
Ja KA TR K LA B e FE R XU . ASBFTEA L AE T



BEF K% 2%E ]REG ANAT OPER SURG 2017,26(10)

http : //www. jjssxzz. cn 731

AR ) B8 A e 0 1) 1) e B BF 5 i s i — 25 Bl 175 5%
BHIAT I 7 880037 5 [N FEAS Qi) , o5 B 22 b ok
FEARRYRE— 2P A5

[ 5% k]

[1] Kanis JA,0dén A, McCloskey EV et al. A systematic review of hip frac-
ture incidence and probability of fracture worldwide[ J ]. Osteoporos Int,
2012,23(9) ;2239 -2256.

[2] Haidukewych GJ. Intertrochanteric fractures ;ten tips to improve results[ ] ].
Instr Course Lect,2010,59:503 - 509.

[3] Mereddy P, Kamath S, Ramakrishnan M, et al. The AO/ASIF proximal
femoral nail antirotation( PFNA) :a new design for the treatment of un-
stable proximal femoral fractures| J ]. Injury,2009,40(4) :428 —432.
doi:10. 1016/j. injury. 2008. 10. 014.

[4

[

Carson JL,Duff A, Poses RM, et al. Effect of anaemia and cardiovascular
disease on surgical mortality and morbidity [ J ]. Lancet, 1996, 348
(9034) :1055 - 1060. doi;:10. 1016/50140 — 6736 (96 ) 04330 - 9.

[5] Cuenca J,Garcia-Erce JA,Muiioz M, et al. Patients with pertrochanteric
hip fracture may benefit from preoperative intravenous iron therapy :a pi-
lot study[ J]. Transfusion,2004 ,44 (10) ;1447 — 1452. doi; 10. 1111/
j- 1537 —=2995.2004. 04088. x.

[6] Serrano-Trenas JA, Ugalde PF,Cabello LM, et al. Role of perioperative
intravenous iron therapy in elderly hip fracture patients:a single-center
randomized controlled trial[ J |. Transfusion,2011,51 (1) :97 - 104.
doi:10. 1111/j. 1537 -2995.2010. 02769. x.

[7] Lin DM, Lin ES,Tran MH. Efficacy and safety of erythropoietin and intra-
venous iron in perioperative blood management ;a systematic review[ J].
Transfus Med Rev,2013,27 (4):221 - 234. doi: 10. 1016/j. tmrv.
2013.09.001.

[8] Muiioz M, Gémez-Ramirez S,Cuenca J, et al. Very-short-term periopera-
tive intravenous iron administration and postoperative outcome in major
orthopedic surgery:a pooled analysis of observational data from 2547 pa-
tients [ J |. Transfusion, 2014 ,54 (2) :289 - 299. doi: 10. 1111/uf.
12195.

(9] MER, & =, Wik, 5. BIARD MWL K IHR0T]. I R R
2#7%385,2009,25(3) . 189 - 191.

[10] Gross JB. Estimating allowable blood loss: corrected for dilution[ J].
Anesthesiology,1983,58 (3) : 277 - 280. doi: 10. 1097,/00000542 —
198303000 - 00016.

[11] Nadler SB,Hidalgo JH,Bloch T. Prediction of blood volume in normal
human adults[ J]. Surgery,1962,51(2) :224 -232.

[12] EE5E¢. d EERRF ARG K AR ZEAE TR T8 R [ ], shAe ey
SNBHA A TR) ,2009.,3(3) 1380 -383.

[13] Cenzer IS, Tang V, Boscardin W], et al. One-year mortality after hip
fracture : development and validation of a prognostic index[J].J Am
Geriatr Soc,2016,64(9) :1863 —1868. doi:10. 1111/jgs. 14237.

[14] FROER, AR, DRIHEL, A5 BT 1266 BRRATRGF A 8T ]

BAEE 5 4, 2013, 19 (3) . 161 - 164. doi: 10. 3969/]. issn.

1008 - 8296.2013 - 11.

[15] Smith GH, Tsang J, Molyneux SG et al. The hidden blood loss after hip
fracture[ J]. Injury,2011,42(2) ;133 - 135. doi: 10. 1016/j. injury.
2010.02.015.

[16] skEEYI,BE 06,22 i, S5 RO 20 i B JE B8 PN BT 70 3 ) R 4T
EbEgi e AR S R R ] SN B T A B [N o=
MOBEZRR) ,2012,44(6) 891 - 894.

[17] Zetlaoui P. Lumbar plexus block reduces pain and blood loss associated
with total hip arthroplasty[ J]. Ann Fr Anesth Reanim,2001,20(1) ;
f7. doi;10. 1097,/00000542 —200007000 - 00021.

[18] Shir Y,Raja SN, Frank SM,et al. Intraoperative blood loss during radi-
cal retropubic prostatectomy ; epidural versus general anesthesia[ J]. U-
rology,1995,45 (6) :993 - 999. doi: 10. 1016/50090 — 4295 (99 )
80120 - 4.

[19] Liu X,Zhang X,Chen Y, et al. Hidden blood loss after total hip arthro-
plasty[ J].J Arthroplasty,2011,26(7) :1100 - 1105. doi;10. 1016/].
arth. 2010. 11.013.

[20] Dunne JR,Malone D, Tracy JK, et al. Perioperative anemia; an inde-
pendent risk factor for infection, mortality, and resource utilization in
surgery[ J].J Surg Res,2002,102(2) :237 —244. doi;: 10. 1006/ jsre.
2001. 6330.

[20] FE=BE, 452025 BRI, 45, I e T B A s B 52 - B AR
P L IR T ] R 5 AR R, 2016,9 (1) ¢
1 -9. doi:10.3969/j. issn. 2095 —9985.2016.01.001.

[22] Kotzé A, Carter LA, Scally AJ. Effect of a patient blood management
programme on preoperative anaemia, transfusion rate ,and outcome after
primary hip or knee arthroplasty : a quality improvement cycle[ J]. Br J
Anaesth,2012,108 (6) :943 —952. doi:10. 1093/bja/aes135.

[23] Young MJ,Noon AP. Re:the important role for intravenous iron in peri-
operative patient blood management in major abdominal surgery:a ran-
domized controlled trial[ J]. Eur Urol,2017,71(4) :690 - 691. doi:
10. 1016/j. eururo. 2016. 11.013.

[24] Bedair H, Yang J, Dwyer MK, et al. Preoperative erythropoietin alpha
reduces postoperative transfusions in THA and TKA but may not be
cost-effective[ J]. Clin Orthop Relat Res,2015,473(2) :590 - 596.
doi:10. 1007/s11999 - 014 - 3819 —z.

[25] Kotzé A, Harris A, Baker C, et al. British committee for standards in
haematology guidelines on the identification and management of pre-
operative anaemia[ J]. Br J Haematol ,2015,171(3) :322 -331. doi:
10. 1111/bjh. 13623.

[26] Feagan BG,Wong CJ,Kirkley A, et al. Erythropoietin with iron supple-
mentation to prevent allogeneic blood transfusion in total hip joint ar-
throplasty :a randomized, controlled trial[ J]. Ann Intern Med, 2000,
133(11) .845 - 854.

[27] Mundy GM, Birtwistle SJ, Power RA. The effect of iron supplementation
on the level of haemoglobin after lower limb arthroplasty[ J]. J Bone

Joint Surg Br,2005,87(2) ;213 -217.
(w8 )





