Advances in Clinical Medicine IfiJREE2453 /&, 2021, 11(9), 4099-4104 Hans X3
Published Online September 2021 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2021.119598

I % 557677 R FTHE R

DR
PN A AR PR A AR 2, bt

Email: chrma@163.com

ks Hi: 20214F8 H14H; FHHEM: 20214F9H6H; KA HM: 20214F9418H

H E

L% (PWH)IEIT HIBIH 16 T 19t 48 S0 ARNT L3R 4 B B3R , AMIFELK R M3 AT+ RV E A
WEEYIEFVIL (FVII), BERERTZEVISEANGR. HE, REFEREBFESET LR EEE
2 AL B I R AR B R R FE R TS R IR e . B3, REImIE A ANE LR RIERAR
WH R, HIRGEYR/RE. SRR 55 B i 8 R SE MR, KZ125%~35%KPWHf =4
EXFFVINE RAF G R BT ERTENA R RN, IR SR E R REFVIIERER TR, N
Bit EAHDNABARIRA EH AR E-FVII (r FVIINEEE T &/, r FVIIFE LA RA B M b BA 4
MR HIFEES, 4812~14/00), ¥r FVIIANIgG/ BEAMFCERRE R Z WL S, I&EKr FVIILL
HAFEHIRFERIEF ARG, MTMERr FVINFEIEHEM. #R0R, MARARNZREBTERFAR
E, HEAEDERIEH. 300 iR RIS T XAV MR RHRT SR

XA
BT, BT, KEZMRED, B8BTS, BETE

Advances in the Treatment of Hemophilia

Chuanrong Ma
Medical Department, SinoCellTech Ltd., Beijing
Email: chrma@163.com

Received: Aug. 14", 2021; accepted: Sep. 6", 2021; published: Sep. 18", 2021

Abstract

Progress in hemophilia therapy has been innovative with the description the fractionation of
plasma in 1950s. The first concentrates were purified followed the discovery of FVIII in the cryo-
precipitate of frozen plasma, which led to replacement therapy in the clinical treatment. Unfortu-
nately, the lack of screening for viral pathogens resulted in hemophilia (PWH) patients receiving
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concentrates contaminated by hepatitis A virus, hepatitis C virus, and human immunodeficiency
virus. Later, viral screening and proper virucidal techniques were developed that made concen-
trates safe. However, the development of all oantibodies against FVIII in about 25%~35% of PWH
is the most serious adverse effect of replacement therapy which has not yet resolved completely.
The next major advance was the cloning of the F8 gene, which paved the way to produce concen-
trates of factors obtained by the recombinant DNA technology. The FVIII had a relatively short
half-life in the plasma in hemophilia A patients, approximately 12~14 hours. The ability to prolong
the plasma half-life and extend the interval of injections was obtained according to conjugate the
factor molecule with the fragment crystallizable of IgG1l or albumin or by adding polyethylene
glycol, which has led to an increase in the half-life of concentrates. Unfortunately, the results with
gene therapy for hemophilia A have not been as remarkable and the durability must still be dem-
onstrated. This article reviews the current progress in the treatment of hemophilia.
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AR A (HA)Z T PV 55 BEA RSk = FrSun) XOESus & 1 B e, B PV B RAR 5]
o fEFEARER FVINIRE VLR 22, N 64%~197%, 1 FLAEGRT Mm%, O il h 55%~150%,
4 O M2y 71~186 1U/dL [1]. PWH H ) P H i LTS5 AL . ZE B BL(FVIINEC < 1%) HA &
&, BERAAEAT R, AR WP, Aoixeh 2 R e th i A R AR5 W, e B S A
(1%~2%) I A &3, A RO B /NTF R A DA R s 78 28 (19%~5%) L A0 S8 5, (£ 3 B2 61 15 B
BTRFAREARER M. DIPRFE#EZEE RIS BH B ENESZ R, MR E A E .

2. BRITE

E 50 AR A LARYT, A% M BRI 2K 2 HA ME—BaI7 77 ik . HX S i i & sh s A 2 881 FVIN &
FISRPEE ™ B . PRI, R 2 O 2 Il A (8 S8 T B AR BB, FRBAMS 5 H 1 DL K B 2%
B (U R H I A i WAE TR R [2] 0 60 4RAR, AR ISR A UITE T8 7 & A K& FVIN, Bk
AT LA DA /N B BN 8816 PV DA™ 5 0 if, (R F ARG AI47[3]. 76 70 44K, B 2K
JEPERF VT (PARVIT 73 B AN AL BRI A JE 1R T LR o R T IR 4 P (0 ] B R o, w3
P A A B il DA K B AR R I8 TT BIGIT AN EE R 2 SR B LA OG5 1%, AR A A BRARE
R FLAETT U6 o B 5 — ST B4 HRI SR, s 21 7 TR K 22 2 it SR etk — 2D ST 1 H AR [4]
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SEFEHR A M ) PV IR AE 78 - BLAR N8 B3 3047 07 2 A5 25 K 35 1T LA 8 PAFVINL IR L) 22
A, AR NATTD SR 2 4EL 0 R e I v B AT A A% F T IR EROR 0 (05 S AR . B DNA BRI, 80
A FVII LR B 0, rFVII P2 5@ rFVINE DNA 5K S Ye ) 35\ S SLEh 40 i 2 bk
15, AR ETHBR T IR AR AL 7, AR DA AR rFVINE BN T RE
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3. MARBERATHER

M ACRIRTT B E 2 H W2 TR fE S A i 1 H IR/ Ba T LA RIS i ifn . 538, 197 IR FHE /iR
7, BIAE M IR A SRR 45 Y, AR BE VR T ORI T DI RE YT . SRE R HRIRIT I LAk, (R
WEILA BB 2 E IR LN JE 4G . BRI, S5HcFmsrmtt, e WAk E FIFinE R, B
FriE R KT, U EA A5, £ EFVIIC 1%~5%) 85 A (FVII:C 5%~40%) I A 9% S v, H i
AN WBATLE, KUK PV ISR 4R AE 1%L Bl Re &b L. ARFRERH, E/0IA% 12%8
F 20%13E Lk FVIIT /KT e 5€ AP 1E 93T HM KRG [6] [7]. M2, BIfH 2 — RO it al G851 &
MARFRTR . RIS FEGAT R MEIRIE AL . PE A BER, & SEEA LA S5 8k v
KT o AL 20 M [ BN 5 S0 G A A SORE N R, B 48 AR A ZR(IL)~1. 1L~6 FH/Ri A3t
K (TNF)~a #2 S 8RB BR8], ML P R A=K R -1 (VEGR) A48 2 ik & e S 10 /85 14D 3 a8 A B [9]
RIS 7E P IR B 22 IR R HH LS AR D 098 A 2 BT G T (- R TTT )t R B AR s ifi e, 3 ) -k
s R e I HA 0L T 52 453 B0 D55 YL A — 20 Ak

4, EHKEFHI(EHL)EL FVII RGEFI(rFVIN)

B S FS3S ¥ 97 3 25 PR S 0 R S B 25 00 59, PV B 2~3 % 1 k. 25\ F R T — LA Ak ik
PERIRAED IR, DA S SO FR AR R B 1R T . O PV 5 19GL B A B AT &5 i v B
(Fc) [10]4E5 & BRI £ —RE(PEG) [11] W] e 5 e 3 HHANE KT TR B% , S E0RA VI =K .
KZHr FVIHIT EHL J& JERARE 32 rPV I 56 145 -6 A [F 20 7 3= AR/ Fe 8L PEG HIHT AL r FVIIL
2K, RO WALCHH TRE SR L, JUMEC ZEAR (FVIIL, TER B Xk
rEVIL, Ot A2, SZArRPsdEEZ r FVIIAELL, 3 2~3 /M. 3 id
JEE 8 I S VPR T 45 25 (R PR AR R 0 2 IREUEE 5 R— 1K

Efmoroctocog alfa (Elocta)2& B XH A r FVIIL, JLUMEHEZIN 19G1 1) Fe Bt 2 NRAMKRIEK
Fo SZ kRS i I MV E K PV 255 R MRS B4 i, SR 5K 58 B i ik [ i = o 3[Rl WA L]
A LK Efmoroctocog alfa 2 ZE HAE InZ) 4~5 /N 3@ I 48 VWF [f) D'D3 — 54& A BEFIFR A XTEN 1%
Jik%BE, CL 58 T % Efmoroctocog alfa 737 fili A il F2 I H At A& o 13 BT 24 2 74t dr 44 0 BIVIVOOL [12] .
D'D3 Z5teiddasE FVIN, 7R A /) B [1318RM AT S # [14] 0 B R G 0, &% 37 /P, K
] 7% Efmoroctocog Alfa I £, IS EAEHE 25 1U J5 120 /N ISR E N 5%. — iy XTEND~1
] BIVV001 (NCT04161495)dEREALIGPRIRLS: H mi IETEREATH, CAVTAY 26 WA FE L2577 %E, 50
1U/Kg F i — IR FiB)5 B4 T 1097 BT B0FA 22 41k
5. BRI

S BRI TR A S T, (EXET PWH ISRV R 2R . AR,
H AT AT F I EHL PV 5= S BRAR T 5 25500, (EASRAEIE S RE R Bk, SRR TELLP . BT
IR, RIAMEIE IR A 1 G M () AR g R A vl . FEEERE HA BB, RV R FP LR 1)
KA ST 2 20%~30% [15]0 AFAEFDHIFIMIAMARNIE GRAT T, H R8I &R N 55 2% 6l 7 AT VR T
PABA b o, 5 i A et il B S 2 A ik 4 0 (APCO)RITEAL 4L FVIL (rFFVIIa), B3RS &k [16], f#
(EREPRgIEER IR
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il Pt 42 () fitusirans concizumab)id M iff &8 1P PWH 111 R SE 259 . Emicizumab & —Ff5r
B FIXa A1 EX REm AR, BRI i R r= A . FIXa A FX IR S P 5 v B B A vl 6 Bl
G EL A (CHO) B A IR iR B (HEK~293) 4l i r= Ak, SR JE e 4vair B 15717 19G FFE AN AR BE L DN 1) B R [17] 6
Emicizumab 7824 FVIIa 4R PR, 1% 7454 FiXa f1 FX JE7E Tenase E & WP B =4E450) . 55
AN AT DLRAIE T 7 S 07 Hh 8 I AR 805 R FX I A4 ) ~F- 187 [ 18] - Emicizumab 5 i& 4k 1) FVIT BEA AL Z 4k,
WA RFEZ A N5 Emicizumab #7146 7 67755 3.0 mg/kg, 4 F 546 1.5 mglkg AT LL5E 4B 1 H i
Emicizumab 1] PK #h4 22, 304 4~5 J&[19].

5.2. HrE MR AP

5.2.1. Fitusiran

Fitusiran /& — Mkt LA RNA TH820 7 (ALN~AT3), A BRAG Tt Hist MG (AT)5 18 RNA 1A
[20] [21]. AT Z—FRAPUEGT, WKGE FXa FIEEMEG. AT sh=n] DL SEust s 2, i 58U
HRAS o Fitusiran BRI AT IR S, 42 it LG A i, J8/b 1 H st al, 3900 HA /N R IAFETE 26 [22]
Fitusiran 7E )AL BRAIG S 25 B K 1) AT 7K, BLAGRIEORUME AR A PE Rt LB 0 . fils, B T1E
HA B Ok A 2R K IMARTE G, Fitusiran i858 D8 I th b [23] ZEVFAS 1 iR RS e e, IRk
T Fitusiran A2 RIG, XEIRIEH A 2 IR [24].

5.2.2. Concizumab

Concizumab J& —F NJE1L 1gG4 PRTEREPUAAR, LR T @M H 7 (TFP I EE 2 4> Kunitz 25418,
BAEEN. TFPI Z2HRR T EERNEZRTH], B TFPI X 2 &R E [ M0 &6 A dhs] FXa #1
TF~FVlla 45 & I IAM Bt XML 45 & 208 TFPI 2835 I FRARIZ R AR BL BT I ThAE . Concizumab i it
AR TEPXHEE L 28 45 1) 5 M0 SR SR8 LS 1, LSR8 AR TRPI 7Kk T P2 AIGHRE I g >R 523 [25]
PU-TFPL 1 | 3l RIREG AT W00 82 380 75 B A i 1k b LA 1) PR [26] . B YR %E S5, Concizumab F2EF)
FHEEN 93%, 32 HI2H 72 h [27]. 1E LA 38 B R ST AN A7 2= Concizumab (0.25. 0.5 5% 0.8 mg/kg,
4 R4tk PK FIZRCAR | BAG IR RS F, RS BUT(T 22 FE, AT TRPI I 244 B2 Al e
I B4 5K, %% Concizumab 771 &: R 254822 (PK) AT 25 2 2 (PD) 45 SRAIESE 1 2 1ij i1 %4 , Concizumab 100
ng/mL A] B H M2 [28]. 11 HAHF 7 HF i PK 45 34 [29] 5 fidt i & S 34 A 8L [30].  Concizumab - A% A
THIT IS ABR 24 7.0 (95% ClI, 4.6; 10.7) [29] .

6. BEETE

BRI TR E R AT RelE, SRS E . MAORIRIT IR HARRLZ 2 “ThRertin
&7 [31]. FEPRNAIT O RIRR TR YRR B S FLE], AR SRR s LR T m o TR A
PIRIRREF & . SR, B LI B/ S I (W 35 . IR AR SCBUE R i) 32 AR Al B 220k FVIN BRI BT s
GRS, DIBERA I AR B . i, RER S AR A B R T AR IRTT HA
H#(NCT04418414. NCT03818763 il NCT03217032) ) 3 Wl ARIRLE: IE7EHEATH, (HIEIT RIS S 24
£ r~ BRI 5 CAAV)TE N B R IR e T3 o ARATSERIR ST R BE AR L AT 2 4k A28y RT3
PEL REAME, ISR B IR B IR . A IS [B2] X HE R G T AR SR th ML B (40 . B3
FVII K e BE TR A I RREEIS (] M PEACIR I ZE MR RdT B IR IR FH DA RO B A e 55 4% 0 45 Ry AR e it
17 TR . 3245 N1k, BRI IEAEREAT () HA B BRG 7 I RS (0 s 2 WI[33], 7RI Hh AR AN 7
ZEANFRHE PV WRAFPD AR TT FERFAE th I S D TR AT 23 1o AR B =2 AR SR 2l O Bede . AR e Ty
T, JAFE T e A SR ) DA R N SR AR 8 KU TS SR A AE
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BEE R EA, A 8 0 T 23 i R AR 5 o B o O o TR ot PR 07 2 485 5 I B KT R
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PR PV Sl O EORTS B K . B AT IR H AR Filpy H AT O s (R g, (H i T
Z BRI, R XA AR5 SRR AL YR YT o RS BUS T X Sedt g, (HH LRI A 7 7 MK
MAEATI IRV 22 B3 B ) o XK S P B S BE TR 5L NS 1 Tl H IV 7 OB AR, e 20 4%
A RLRP I (A PWH SR G 2 . HAAEB AT R IAET R, (X S5 7Y 2450 1) afi A XU 47
SRR BATAIVIAYG . PWH B AT IEEHET 2 TR RE TG, (HK A 22 A MRS RO A i o

8. EIK

e ] AL A PRI T AR 5 = 1) K 20 A5 P I S P o ot A 7 e stk 11 F 2 N IfL PR 7 VI
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