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Abstract

Haemophilia A is a congenital bleeding disorder. The therapeutic goal is to prevent bleeding, re-
duce the risk of long-term complications associated with joint damage, and reduce bleeding and
improve the quality of life by maintaining the appropriate level of Factor VIII [FVIII]. In recent
years, there have been tremendous breakthroughs in the treatment of haemophilia. Here we re-
view the changing treatment of haemophilia A, the transition of alternative treatment modes evi-
dently decreased the incidence of haemophilia, but inhibitor issues were also gradually highlighted.
In addition, various new treatment methods have also emerged, such as extended half-life clotting
factor products, dual specific antibodies to mimic the coagulation function of FVIII and gene therapy,
bringing a new light to the treatment of haemophilia. At the same time, how to better implement
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the comprehensive care model of haemophilia from the actual situation of our country has also
been discussed.
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1. 51§

AR A (HA)RFEE LK ¥ VI (FVIID R Z 56 GBS 5| A 8 A& P v [ 1], P2 R 5838 3 5
X Jetofk LG, S RAE, WENDEETE, (B8R U U IR . A A 1%
HE FVII (S AR FE v R0 M E (<1 TU/L). W25 RI(1~5 TU/dL). 8 74(>5~40 TU/AL). Ifi R RIS i 2%
BRI IR 7B 2 IS DU AR — 8, B A M, (ARG F ARG B B AR A | 4h A
AP AR L, EER AT RILA, an SIX L A A BE S BRI, DIAEE RAE T Res %
PSR E, IR R PINALIE . WRIE . PARE R G Ak 2 E A IR B, LRR R TG
PRSP HA B IR R I AT P ZI8[2]. Tk i T BURM & B ORI SRR 7
SRR, B JIBTT FBABBE 2 BNIGIR, i A BB 3 B2 T7 A A3 B KR R B35 (3], A SOk sttt
BEAT LRI
2. BRIETT
2.1. BERT

T TR IT AR W LT 5 5 FVINL s R E A FVIT B ARIGYT, HIOET ik,
FHI T WA, AT LT A B AR RE NS B 1 i I ELORR R, ERXT T WL AT
St ARG, BT, BT, R AR EE AT DR P b, SRR T, (ERS S ALA
S5 R VAR F . IR AR B — S e X R T A B AR 20 . BRI Z . HA
BE BB RIAIT 2 R BRI N E4], W FEOGE B R L, ST Bk, T
MR TR B SO ERAS, BHMRATE R EVES, AR ESHE G R E R A

2.2. TARGiATT

TR VI AR EE R M ACH A )L, 8w BRI FVIL, A58 A4 P g afi DR /KT A 4
FRE 1 %0 L, DAB7 b b I R A . T ia 7 AE 20 D 70 ARAHR - Hi 3 3L Nilsson 58 A$2H,
W LR AR () R R S E A HA B SH, 406 B R M IR RK, B3RO IR B i
FORPESRATR T REE R, AT SEAF DR B OGS ThRE[S], WO, b ilss TEA HA BE K.
FIRNFE BRI R Fi697, DMEER HA B EIRRRI L R a A S )L, RERER: 4T
KIATRB IR TT A HA B B i R R 32 3 R RIS, TR EIRE AR 21 1 ) 22 A 6]
WM JE SR BV 2 A SR B, T E YT 7E PR H L3 A AR RO I e vy T, A TR AR B afn [ 7] (8]
1994 4, WFH Al WHO @R 7 RN EZ AR A ) LRGIT SRI&[9]. ERE, WpiasT2)LE
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AR A JRIT B IEJTE[10], JLEARITATT BOR -5 R 5 A i s 2 VA O [11]. R0, EAR T
BITA RIS, B BRI — A 2R e, 2%, BT B AT A 0 s s E 4 FVII
FERIIRZH 8~12 h, TEMEMERIKES, SHTAYERAME. iosiE iR, SREFEZ
TRV TT IR MVEZE . AR N IR[12]; e B2, BEAE B RS, 25 H g,
16— E VO P BN T M EI e A R AN, I AN B i e A % 25 B 1 AR MR E R
Collins ZENEI, HMFEFHIASERT 1%, ARARETTEWELEFRRTHZEER, 7B
£, R LB B R T 5, MRS ZE RIR K[13].

ZEK Y32 W(Extended Half-Life, EHL)™ i &2 H BT MLACR A ¥a 97 #i, Ao ik ey il 4
2, (R B I R b G R I, RAR TR R R, L RR SR R LTI PG L 4R 1
FVII $MEK . KREk A 7] LUl PEG fhEkE A& E/1gGl $EM Fe BTt &, 145 FVII
TEMBIGEIA PR KR 1.4 2 1.6 £5[14], TEEISKERZIAZ1 19 /NS, AR B FVIIT
(95%~97%) G5 VWF DB 81 77 U4 & 7E—ike[15], BE%E VWF AR, FVII #EFk, VWF
PRI 16 h, 80 VWF 3 doE T E I FVIIL e KA . P X —4et:, ©HR
B IER EH VWF () D-D3 X8 528105 10 FVII &8, Mise S rEmd] FVIT 5N VWF 454,
M8 e B iE B, 7 A S8 rFVIIL (R B K[ 16].

3. {DFIHEI AL

FEB AT AR A 2 A R SR EVIL fOPTAA, B EVII #0604, 2 IMAR A B3 —Rh™ s I
RAE o FE T BT M TC R, RN 7 AR R ANTE T 2R ) RS . FIHI A (T e 2 Fl R 32 3L ] 5
G, FB NBEER RS AR R, SRR R ORERER . SOEE. Fk. mA. G iisix
ZAMESE, MARS AR R EELSHITHRMIRE R R, A58 R E FEi . 28, BiE-r
VL VYT HERC. VYT TR . BEEH . Q5. TR RBRYL R [17]0 AP Is e PR R R R AR R Y
FERBAIHTHR, ARG K 2@ E R AR K R, I BB AR R R, Itk FLM B R A AR
SRR

H AT 2 RS R s 0 735, 5y BN e 525 S AT M e a7 1T F 2 R 2
45T FVIL, AWREOESHE EE KRS, ATIE A ] r= A e ek DL Rn s, o R
%A Bonn 7 EZ(KHIE T 5) Van Creveld 77 (KA 7 )M Malmé 77 E[18], A FENER, ZIT1EXT
A A BRI N2 A 60%~80% [19].

TIZE SN SZIRTT R B, FREH AR G AeYT, B RZE R, SHRE. 1
FERFAFITAFERER (1. FF AR A J0EI4 &3 i 2R B VR SRR YT SRR 3 45 fh it 1 (X
F VII ((FVITa). K iG 5k LR 2 A 10(aPCC). 1H42&, 8252 aPCC AT 195 N 38 2488 i it #4 FE2 13 100 JRURG:
Fih, SREREI S BN B B, T AR S5 ] T IR AN Re SRt SE A 1k 1 [20]. Bk, Ak &z
Hifs.

ACE910 (Emicizumab) & — MU S PEBUA, 745G HEREROE 1 IX(FIXa) I+ X, DAL FVII
MAEBEDRR[21]. FEH TR AR G 2t SR ANEE 25 Ja [ B AR A0 1k 1252 2% K 2% 1= ACE910 [ 1 AN
/1T HSBR R 70 ) A BRI 3, T AIG R SS IEE EAT FR [22] B A 4dE B ACE910 BA = 2 4R
VIR B RVES . K24 A0E B RARIE, & H AT Clvr ] T4 s 1150 HA B8
HTp;[23]. TEesEsk, JETHBtnE Ak m 80T, A% EmprEiiEtT T, A H
TRRAEFI(TFPL) PUBEFAT). 358 A C@PC), M T4 HIHII HA B a2k e 4
P H T IEAE IR AR5
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4. BEATT

FEAIT R fril i B I e R AR R (05, AN SRR 1) U PR LR 1 i 2k, IF AT
XL IR A Dh e SE e, AT ERAER, X — B MLACRIR T A ST 5T U7 [ [24]0 LA FH T i —
FERARATE, Mo R E T T RRATY, RIRTE MR 7 3R 5 TR, /AT Mg s, R
A8 A T J5 FOE I IR T30 ME SR BB R HE 261257, BbAh, JEDRITVER S — M 382 & A AT BE Bk At
M FBRITVERIVF 28, Py A 7GR B IR0 . Va7 AR . S0P DL R /I ) L Ik I % (4] PR3 [26]
[27].

&4 M1k, HA BENETT G AR RS FEEHFTE AAV NMSNERER . AAV EH TERBITH
SIS, W 2. BN RRE R 5 ENHEET . BAEARKALEmE. RRE
TSI TR SR A, TR AAV 2 4T A BTS00 HA BISEDRDT ViR [28]. ke as B 2P, KOoART
JUE b AR P 2R FRARR P A R T AR TR 0 = R 3, (BB MR 7 14 S b . HET, AAV BURTEAR A
&3 5 TS T SR BIIGIR G E[29]. 2021 4F 11 H, George Z£[30]AAR 1 LA A FEFGIT VI G PR
ISCEE R AR rA AV #AR(SPK-8011)BE T 45 8, XTI 7T ELFE 18 4 HA 3%, 1 12~100 J& HIBE i
IR, Jorp 2 652038 A AR AT X AAV R 7%, FVIT RREKHIRIE, HA 16 61%2iE 1
¥ FVIL 3G 358 1B WA, FVIL FRFEEME (T £ 6.8)%, 1A LRI FVIIL KF.

HT HA JEBNEIT UG IR 2 i @A ok, B4R NIEEEbRE . 3 DRk R RE A AT m] A8 DL S
Wiz astk. Mo, WEMEE B AR O, A2 R BRI R B AL R 7 AR BEKSF,  hnas i 21
R 0 42 52 5 DR 7V R N o

5. HXBRFEHOERERTT

A 27 M R At TS PEHEAT 0 — P i AR iR 7 A, R — A 2 Ak = N 5l ke
JTHIN, N HA LR ETAERT . LA S, HhRFENETIATIES, &8
FHREE . KERIT LR, AW R KM YIS . KRGS R Ml R, [#/3 HA &
o SCBFEH AN R BE R A R IR ST, AR BT — M T R BE[3 1], X AR 7 O e A K R ok
B, ATRUK KA GIT S B R E AT AR, I BRI i T AR N, i B R
AR, RTERRE R A2 R, BIREIT RAMIE ), WU ERYT BHIRAIR S, RIS ST
BT SE . B =BT, BRSEESOE P HEAT AR SR G M, HAl, WRSEERIA
[ KM AR A R AR H Y [, BEGE HA S8 ERAEIRE, (ERRARRE T
F#[32]. R0, BT HSEFRG. BE7 IR A& E R A R H, SRR EE N R Z LR E %,
I A9 4k AR 2 T S A R TE [ R B I o — ) 2017 SEAERRINHEAT (O R R . 76%~100%1)
HA B# (BN HITREERIT: JLE HA B35 90%HHT K EEIGIT(33]. FREALTUR AR 9 fT ) L3 B
BE, 2016 £ TR E LR ER, HE 44.0%0 HA BJLEZ T RKERTT[34].

TERE B — A R ST PAARKISCE, A 9027 Hl B S IR iy = F, Har, #hX PARS
rh B ORI T B AR A 3k TUAE RS (0 44 [35]. 2012 4F, EFR PASHRAEBTREAS TR (BAL
INA T RTAM A B 7 iR % TAR MG AY G0 0B R A TH iR B AR I B2 T R &, AT 1 If
R I A 26 2 W AR IR TT B RE T, FerR B T R R I R T MU TE LA B VA A R BT Ak A
TR I AR 25 e M AR SR R sz FRE 9 (X LA AR 4% v L T RS AN [ A1 I AR VA7 A 3 I T A
WARFEAR—S, Bl DARENF O, #EXIRMEEB, 8 E L KRR st e 2 R 2, 4%
izt X HA B B NEG SR Ab R DA A S P (i 5 [36] -
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JEEERR, H
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J 5% H 0 R AP B AR MR B (5 R IF Ll 1R B2 IRIE . SRANES RS ¥ SR BB AN
Wy RGO BT S, I TR ER AR B, OV HSRAUERAE M AL B2,

6. BEGRE

AT A AER—FB e, VYT PEREA S, B SO0t ) LEE A0 I T 167 LM N S AR R4 H
3, IR BEL T H, TR o3 [ P E AL D T, MR G R, HA R AR A
B OB L T B ARIETT M BEAS . 5341, emicizumaby AREEILA T 250 A8 BL7 V%, BB M) 5 0
RN, ARG, AT R, DARD BB T R 4R I E . AR B 2R
7 HETIEEIRRAT Fe b, WA a S AR, 2022 4F 12 H 36 [ FDA SEATALHE S > B AL A 3 K6 T7 2454
Hemgenix F17, 10 A LI ACR 5 B 6T 25000 AEREAT TSI PR B, EAh, SERti 2y T hlfE, 4
B DRSS T 25 G K BEIR YT 2 IR R, AT B A (63 S K S e iR T BN H e 616 SR
A . BARASOBEIR 7 MA TR TR BL R A SR AR I AR B R, (ARSI
B D] 1 B AT N o B K6 U5 3 IR T B S RSB ES S, A AT, HATHR
A 15 B 22 I SE B ST

&5k

[11 Mannucci, P.M. and Tuddenham, E.G.D. (2001) The Hemophilias—From Royal Genes to Gene Therapy. New Eng-
land Journal of Medicine, 344, 1773-1779. https://doi.org/10.1056/NEJM200106073442307

2] BTk, P E AR E AR (2021 FEAR) [M]. dbat: HE AR RS AR, 2021.

B1 HEZ, Bz, skl AR R RBURAZS 1] 5 WRHTIT, 2022, 1(4): 375-379.

[4] WAL, FWEE. KW RER KT VI 0B B A A B LIRTT i iy & S A R R 04[], RN L
MR SR 44 &, 2013, 18(1): 35-38.

[S] Acharya, S.S. (2016) Advances in Hemophilia and the Role of Current and Emerging Prophylaxis. The American
Journal of Managed Care, 22, 116-125.

[6] Nilsson, .M., Berntorp, E., Lofqvist, T. and Pettersson, H. (1992) Twenty-Five Years’ Experience of Prophylactic
Treatment in Severe Haemophilia A and B. Journal of Internal Medicine, 232, 25-32.
https://doi.org/10.1111/j.1365-2796.1992.tb00546.x

[71 Manco-Johnson, M.J., Abshire, T.C., Shapiro, A.D., ef al. (2007) Prophylaxis versus Episodic Treatment to Prevent Joint
Disease in Boys with Severe Hemophilia. New England Journal of Medicine, 357, 535-544.
https://doi.org/10.1056/NEJM0a067659

[8] Gringeri, A., Lundin, B., Von Mackensen, S., Mantovani, L., Mannucci, P.M. and ESPRIT Study Group (2011) A Ran-
domized Clinical Trial of Prophylaxis in Children with Hemophilia A (The Esprit Study). Journal of Thrombosis and
Haemostasis, 9, 700-710. https://doi.org/10.1111/].1538-7836.2011.04214.x

[91 Berntorp, E. (2013) History of Prophylaxis. Haemophilia, 19, 163-165. https://doi.org/10.1111/hae.12100

[10] RIEiE. FE)LEIM AR E RS E Q7 46) [J]. FESHILRIRE, 2017, 32(1): 11-15.

[11] E84%, ki, A, % 187 B AR &) LTRSS & B &40 [J]. #LEE 2, 2017, 39(9): 736-739.
[12] FEE, PRERME, SREPE. f2mfAcm A B3 FVIL 2Rz 1 S80I & [I]. e 51k, 2019, 25(5):

897-900.

[13] Collins, P.W., Fischer, K., Morfini, M., ef al. (2011) Implications of Coagulation Factor VIII and IX Pharmacokinetics
in the Prophylactic Treatment of Haemophilia. Haemophilia, 17, 2-10.
https://doi.org/10.1111/j.1365-2516.2010.02370.x

[14] Peters, R. and Harris, T. (2018) Advances and Innovations in Haemophilia Treatment. Nature Reviews Drug Discovery,
17, 493-508. https://doi.org/10.1038/nrd.2018.70

[15] Pipe, S.W., Montgomery, R.R., Pratt, K.P., Lenting, P.J. and Lillicrap, D. (2016) Life in the Shadow of a Dominant
Partner: The FVIII-VWF Association and Its Clinical Implications for Hemophilia A. Blood, 128, 2007-2016.

DOI: 10.12677/acm.2023.133570 3977 I IR = =23t e


https://doi.org/10.12677/acm.2023.133570
https://doi.org/10.1056/NEJM200106073442307
https://doi.org/10.1111/j.1365-2796.1992.tb00546.x
https://doi.org/10.1056/NEJMoa067659
https://doi.org/10.1111/j.1538-7836.2011.04214.x
https://doi.org/10.1111/hae.12100
https://doi.org/10.1111/j.1365-2516.2010.02370.x
https://doi.org/10.1038/nrd.2018.70

JEFER,  H 813

[21]

[22]

(23]

(24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]
[32]

[33]

[34]

[33]

[36]

https://doi.org/10.1182/blood-2016-04-713289

Pestel, S., Beltz, H.W., Claar, P., et al. (2020) FVIII Half-Life Extension by Coadministration of a D’D3 Albumin Fu-
sion Protein in Mice, Rabbits, Rats, and Monkeys. Blood Advances, 4, 1870-1880.
https://doi.org/10.1182/bloodadvances.2019000999

Peyvandi, F., Garagiola, I. and Young, G. (2016) The Past and Future of Haemophilia: Diagnosis, Treatments, and Its
Complications. Lancet, 388, 187-97. https://doi.org/10.1016/S0140-6736(15)01123-X

HARER S A e ke 5 ke A, P B AR PMER. AR 2 56T £ K ILR2017 FERR) [J].
rRAE IR AR &, 2017, 38(5): 364-370.
Benson, G., Auerswald, G., Elezovi¢, 1., et al. (2012) Immune Tolerance Induction in Patients with Severe Hemophilia

with Inhibitors: Expert Panel Views and Recommendations for Clinical Practice. European Journal of Haematology,
88, 371-379. https://doi.org/10.1111/j.1600-0609.2012.01754.x

Escuriola Ettingshausen, C. and Sidonio Jr., R.F. (2021) Design of an International Investigator-Initiated Study on
Modern Treatment of Inhibitor-Positive Patients with Haemophilia a (Motivate). Therapeutic Advances in Hematology,
12, Article ID: 20406207211032452. https://doi.org/10.1177/20406207211032452

Hay, C.R. and DiMichele, D.M. (2012) The Principal Results of the International Immune Tolerance Study: A Rando-
mized Dose Comparison. Blood, 119, 1335-1344. https://doi.org/10.1182/blood-2011-08-369132

Shima, M., Hanabusa, H., Taki, M., et al. (2017) Long-Term Safety and Prophy-Lactic Efficacy of Once-Weekly Sub-
cutaneous Administration ofACE910 in Japanese Hemophilia A Patients with and without FVIII Inhibitors: Interim
Results of the Extension Study of a Phase 1 Study. Journal of Thrombosis and Haemostasis, 13, AS017.

Nogami, K. (2016) [A Bispecific Antibody Mimicking Factor Viii in Hemophilia a Therapy]. Rinsho Ketsueki, 57,
709-714. (In Japanese)

Dunbar, C.E., High, K.A., Joung, J.K., et al. (2018) Gene Therapy Comes of Age. Science, 359, eaan4672.
https://doi.org/10.1126/science.aan4672

Poisson, J., Lemoinne, S., Boulanger, C., et al. (2017) Liver Sinusoidal Endothelial Cells: Physiology and Role in Liv-
er Diseases. Journal of Hepatology, 66, 212-227. https://doi.org/10.1016/j.jhep.2016.07.009

Dimichele, D., Miller, F.G. and Fins, J.J. (2003) Gene Therapy Ethics and Haemophilia: An Inevitable Therapeutic
Future? Haemophilia, 9, 145-152. https://doi.org/10.1046/j.1365-2516.2003.00725.x

UK Haemophilia Centre Doctors’ Organisation Working Party (2004) Gene Therapy Trials in the Uk: Is Haemophilia a
Suitable ‘Model’? Clinical Medicine Journal, 4, 54-56. https://doi.org/10.7861/clinmedicine.4-1-54

Shirley, J.L., de Jong, Y.P., Terhorst, C. and Herzog, R.W. (2020) Immune Responses to Viral Gene Therapy Vectors.
Molecular Therapy, 28, 709-722. https://doi.org/10.1016/j.ymthe.2020.01.001

Colella, P., Ronzitti, G. and Mingozzi, F. (2018) Emerging Issues in AAV-Mediated in Vivo Gene Therapy. Methods &
Clinical Development, 8, 87-104. https://doi.org/10.1016/j.omtm.2017.11.007

George, L.A., Monahan, P.E., Eyster, M.E., et al. (2021) Multiyear Factor VIII Expression after AAV Gene Transfer
for Hemophilia A. New England Journal of Medicine, 385, 1961-1973. https://doi.org/10.1056/NEJMoa2104205
XIEH, Tia, RIEE, & MARNFEERITH. k5 I1kimE, 2015, 21(5): 326-327, 333.

Smith, P.S. and Levine, P.H. (1984) The Benefits of Comprehensive Care of Hemophilia: A Five-Year Study of Out-
comes. American Journal of Public Health, 74, 616-617. https://doi.org/10.2105/AJPH.74.6.616

Mahony, B.O., Savini, L., Hara, J.O. and Bok, A. (2017) Haemophilia Care in Europe—A Survey of 37 Countries.
Haemophilia, 14, 216-224. https://doi.org/10.1111/hae.13263

Rotf, FIEME, oL, FHE, K. JLE AW K EIRT T RIVIRIA &[], R, 2016, 30(33):
4192-4195.

5, KBRS R SRR BT AR 55 A N ST A DX T AR R 55 SR B E L[] R E A RLER AE, 2000, 12(11):
1037-1038.

Evatt, B.L., Black, C., Batorova, A., Street, A. and Srivastava, A. (2004) Comprehensive Care for Haemophilia around
the World. Haemophilia, 10, 9-13. https://doi.org/10.1111/j.1365-2516.2004.01010.x

DOI: 10.12677/acm.2023.133570 3978 I IR = =23t e


https://doi.org/10.12677/acm.2023.133570
https://doi.org/10.1182/blood-2016-04-713289
https://doi.org/10.1182/bloodadvances.2019000999
https://doi.org/10.1016/S0140-6736(15)01123-X
https://doi.org/10.1111/j.1600-0609.2012.01754.x
https://doi.org/10.1177/20406207211032452
https://doi.org/10.1182/blood-2011-08-369132
https://doi.org/10.1126/science.aan4672
https://doi.org/10.1016/j.jhep.2016.07.009
https://doi.org/10.1046/j.1365-2516.2003.00725.x
https://doi.org/10.7861/clinmedicine.4-1-54
https://doi.org/10.1016/j.ymthe.2020.01.001
https://doi.org/10.1016/j.omtm.2017.11.007
https://doi.org/10.1056/NEJMoa2104205
https://doi.org/10.2105/AJPH.74.6.616
https://doi.org/10.1111/hae.13263
https://doi.org/10.1111/j.1365-2516.2004.01010.x

	血友病A的治疗进展
	摘  要
	关键词
	Update on the Treatment of Haemophilia A
	Abstract
	Keywords
	1. 引言
	2. 替代治疗
	2.1. 按需治疗
	2.2. 预防治疗

	3. 抑制物的处理
	4. 基因治疗
	5. 社区服务中心与家庭治疗
	6. 总结及展望
	参考文献

