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[ Abstract] Paroxysmal nocturnal hemoglobinuria ( PNH) , a rare clonal disease of hematopoietic stem
cells caused by mutations in the phosphatidylinositol N-acetylglucosaminyltransferase subunit A ( PIGA) gene,
may lead to the deficiency of glycosylated phosphatidylinositol ( GPI)-anchored proteins. This deficiency further

results in the red blood cells of PNH patients becoming more susceptible to complement-mediated attack,
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thus triggering a range of hemolysis-related symptoms including intravascular hemolysis (IVH) , thrombosis,
and smooth muscle dysfunction, which severely compromises patients’ quality of life and may even lead to
death. Traditional therapeutic approaches have been ineffective in addressing the cascade reactions initiated by
abnormal activation of the complement system; therefore, hematopoietic stem cell transplantation ( HSCT) was
once regarded as the sole cure for PNH. However, with the advent of complement inhibitors targeting comple-
ment components, which can block the complement cascade pathway and effectively control hemolysis and relat-
ed symptoms, these drugs have emerged as the first-line therapy for hemolytic PNH. In recent years, multiple
complement inhibitors have been approved globally and launched in China, enabling a growing number of Chi-
nese patients to receive treatment with these agents. This consensus aims to standardize and guide the clinical
application of various complement inhibitors in the field of PNH.

[ Key words] paroxysmal nocturnal hemoglobinuria; intravascular hemolysis; extravascular hemolysis; proximal complement
inhibitors ; terminal complement inhibitors; consensus
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W PEE AR ME 4T 25 R ( paroxysmal nocturnal
hemoglobinuria, PNH) J&—Fh %% WL J5 KRS 1% I
PRGN . 20 IR T I T 4 MR A T X e R
(Xp22.1) bl A5 Tk UL 3 56 0 5 A= W & i A 58
AR BOWE 5 B S W LB ( glycosylphosphatidyli-
nositol, GPT) Hlif& MGBpe , 18 il 7 2 1 7r 4 e 3=
THT AR IR 2R, G 2 0 40 i 3 T ok = DA T A A
CD55 R CD59 (¥4 GPLAIER ), TEAMATE 1%
DUT RAEF I, M K — FR 50 (I AREIR > [F]
I, PNH 8 & A FAE S i BOt 5 B0 B B s i 1 5
WA N BE W (bone marrow failure, BMF) %55
Z#[zjo 1048 P 1L (intravascular hemolysis, 1VH) |
A MRS | IR T BRI L) R R 2 AR 11
PURHRE L, PNH A 0] |y T4 Fh O 40 1 80U i
Hif, TEBRZ AMAINE FA T AR, Bk S R4
T2 12% , 10 AEAAFRLY R 50%

UEAER XA [ #E A B R A 1 70 S IS AE
FERAL T, 4 PNH AR ok B a7 42
B, P EAGWEA T AMEI R A S, HOH 5w W
B AR, T P G TE AT X BUAMATR ST 4 I PR 4R R B
LR RN, T A L 2 2 B Y AMA I R
57, PNH B 2@ MG R B IR YT 7 28 M4 1
A PR LL 3 il R AR £ R0 B AR OXURS: . T,
RS MW A () FH LR
DIPBIEBE 22 R Femly, 0T 7RI, B 788 Bk IR
BRI > PNH & A HLTE AL RO HTAMATR 7 FRr BRIk
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(Fi) FHER, ZH5HEARRNLZBARN
FEI PNH 2I7 &%, #a L RIMFs 2 56 &
PNH % A OGS, K 0 15 S i e H iR 327
FIFE L, ARAE PNH A #MA I 50036 77 F0iG PR A8 BE7E
PubMed H1H [ i1 ) Ko 3 J7 B4 2 b AT SCHR A R
o AR I R R R 2024 4E 5 A 30 H . SCERZE AR5 48
/P B G L/ 1] P A A/ B ATL X BRI R I 6/
BAINBIESE /25 i B 1 45, TR AR SR . B T
FRMRE (KRRt ) . —Boi: . EEM . et
RAmA AT A, RH GRADE™ ( Grading of Rec-
ommendations Assessment, Development and Evaluation)
F G0 SCHRE S 547 PE 2R HE 77 9 B A e, O A
TG 4 IR IR HERE SR (R 1~2),
PHEE 20 B D1 AR 5 = AR SCR PR 4 A7 43 TR A 4
5, 2024 457 H R wI Rk &AL 5K A R AESK
W, JERRAE S it Wi AT B B, &t Z R This e
8, RATEREL R —BRET, BA IR,

2 PNH 5 ZE R AMEIDHIFE 7 H54E

PR PNH TAE4 (international PNH interest group,
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Tab. 1 Evidence rating based on GRADE system'*’

TEHE P E S
o B AEHA (5O BSACR EGE TR
B XA PRI O, RS T A il 3

{8, BT AE 3 AN AR TR] B 7T RE A

fi B XTGBT AT R B 50, SR T RE S
AT ERCR KA ]

B AR XA LT-BAT (R0, LSRR AT RES Al T 3%
RSB LA

R 2 AL TURE U AR OR EE2K

Tab. 2 Recommendation classification based on quality of

evidence

AR A X

SRR WRHEFE RS REZBUEBLT , AHRL 0 TR it 24
BRI A R A SR T, ERZBUET, &
B IR B A R A PSR 3 oy A IR AR

A BESHEFE TR T IR I 00 25 40 5 B B o 230, B

MESEAE T, B W R0 (LA DRAE 2 75 T 77 Ut
SR IR A B O R

I-PIG) ¥ PNH 434 3 260, D% A PNH, %2
BEA B AR RER, Q8 aHE

W) PNH (BME/PNH), 404 JF P A= i 65 1 47 i
(aplastic anemia, AA) = &8 4 7 % 28 & 1
(myelodysplastic syndrome, MDS) ; @I K PNH,
SRF A PNH s b, (HBCA W RN AR ) 55 56 &
NI R TIE B

BIRTEZAHMAIN R R TY PNH @il ROFFEH
L PNH 58 B > 10% FIFLIR I 28 (lactate dehydro-
genase, LDH) = 1.5 f5IE%{H FFR (upper limit of
normal, ULN) VENUiE AHbriE, (HAESLPRE sh4h
ANHIFNRSTI, SRS SR bR A M — 5. [ BR
24 PNH f8 Rl & R B i /M RG
I AL B L £ 0 Z5 A B I8 S8 A 48 b R Il PR A
RO TSR R AR R, FTREIRAEIR
T PNH, T fEA AR,

LA 4 I PNH 48 m AU P g #2080, 3 T 42 gt
BPNH, DIRAIFABESEE R PNH P A B B3 1N
F/BARCHEAR A, T3 SAMAIN I RGST . X T
I AT PNH, 1 Wi G PNH 7 [ 728 Ak R s RE R Y
R REE T, > B A/ SO SRR I, R R 3
FMAIIHIRA YT, 6 F AR YR PNH B, 2430
YO RS AR RG T, EETAR TR
PR (eculizumab) (F3)058

R3S BRI R S PLfERE

Tab. 3 Recommended time of complement inhibitors initiation in different countries

FEARSR[E PR PNH 4875/ 351 LR E bR

PNH 7 FE > 10% .
LDH=1.5xULN

2019 4EfNEE K PNH FLiR 05

AT 2= —FE 0L
JEERL (PSRRI | R AR s, R G T A R Y D RE RS

A SRR E ML, 5 B e s BT 1 S B 24 1) 2 sl I R e R AR B
oL, W T SRR
FAERI B, IR TIREA/ NI, JEHUE AA B MDS # 5t R A /NN EE, BWAH

FAMAIIH (R,
ARERFNFT A LU AL — AR

2021 4E M 74 PNH kL6 LDH=1.5x ULN

o7 5 0 DM HCR A M B GPT BRI e e 48 T R 4z 2= IR T PNH

 FEH D AHER B T, EOPRISLINE HGB<7 ¢/dL 5 HGB<10 ¢/dL;

- PNH MK MAR T AL

- S IARCHIERIE . B D ne R A 3k

- MR AN S T R M AN S A T R R A

- WEHR, RN B AR A AR ARE S A

WAL EhRiE, BVRTRSShBiAMAIAST, ROHIEREH I, DAk PNH SRR/ (REEH
PNH FLl > 50%019 % 0l gL IVH)

2023 4F:f#[E PNH 57507 Jo I 5 25 LR BRI PR AS fE
2024 AEBEE AA H5HE 8 LDH>1. 5XULN PNH A MM

WMARSCIF AT B O RETE | sl ks I 5
VMM SR PNH A 2000 (HGB<9 g/dL) sKZ#RH2Ir ik il—BUE I ;
YR (M7 RED 3AH) BURIHMRELRIGTY

PNH: PR MEREIRMEM AT AR ; LDH: FLRBERE; ULN: IEWHE LR, AA: PPAERRESN; MDS: B#BE4AER WA, GPL. FEEBEIEREIL

W%, HGB. IMZIZEEMA; TVH. L& ML

Vol.4 No. 1 85



ol
=

=
&

3 PNH &BTBIRHIET

UTAER Bl A R A R 0 25 9 1 A R R R
PNH HI6 T HARA BT B4 w5 . e dfe BT it D A R i
MR CAMRPZEZRERST) WY B AR S IVH, E
KAV B o5 iR s T Cs 28
FHEHWITRONME, Byt e, DURGH Ik
AT A A5 1) S5 1] AT 5 LTI 925 A 2 oA iy e A5 4100 11 )
FEAE RIS AN I (extravascular hemolysis, EVH) |
DA i 4% AR B S 8 PR A0 | 9 97 45 1)
R I g A R R A B, R G A
LR CNRAIY G LDH T RE, (A8 R A 45 J
MK, ML EH (hemoglobin, HGB) 7K.
LDH FEAR Z B ARAK T et o5 2 A 4,
HGB P 28 IR H A, S B M ] 370 38 5K 3R
A SR TH

XET AR AMA I RG T PNH B2, HAT
rh i E AR AR PEBR BT | ) M BT R 1 IR ) 3 i
A P TR AR 2 101110 X B A
% C5MRIFRNAYT /Y PNH B, W BT 8O E,
I EVH, 8% PRI ( breakthrough hemolysis, BTH)
BN 3255, T LA g 3 S A MR 1 55— B3t m]
(iptacopan) (1) (1)

4 AEFMEMHIFI SRR

BEERL.

(1) HTFREFAMEETGRAPNH &%, #H 2
IVH i£3%, HHiF PNH A8 X 06 KR, FTRHRK
AMRET (GERFA. &; BEEN. B),

(2) ATREBZBRERERETEARAR
f¢y) PNH &%, E2EWSH R LRH, A EVH
EYE (%= Coombs X ZFa ., PNH & émfo i L A
C3 HERAR, MRLmBITHEEHE), WEEHR
LA R A GERFLR. &; BHELHN . &),

(3) A THLIRAEZRER LG LDH 4 R4
HEH, TRAZXAASIN, LTRANERZFHK
BHCSEHETAME, TER-F XA (EBFA.
& RERR . ’),

AMAIIRIFN S Rz (R E) A (R Ab
PRINHI, AR A EAR €S SR K R
PReasi, DA BE)S T ravalizumab F1 0] £ 5] BB
(crovalimab) ; J& & A0H% [E 4 E 245t 117 (4 €3 ]
7 pegeetacoplan (APL-2) | [, FEZKH#I B HF
MG AT (LNPO23), EAMRAER D 30 ]
# (danicopan, BCX9930) 45 (£ 4), AP HW K
e FP R L T3 B MAI 350 e HARy r e

| IRIBIERAER, MRVEIEA. AT, MBLDHATES % |

! ! !
| cmmeny | | PNHEstESEE | | TmmEEPNH |
SEBMmEESR } !
TR IEEREA LA SMEENT , HE VEMIPNH R 2/ R B
7 1 wﬁgmmyﬁg%gﬁ% E@WEE&%FJéﬁ
SRR M s || FEERMARAT TBMA SRR,
( IRk Bt TR 24T ) (FETE ) b =t Sl i g
FAE |
@OCSZTM | REKEHRET , IE
WA (R R T
TR HSSREAI 1R,
TEIRR | SR M)
OMESNA : ST MARIEIFI R T
S | ARSI
TRURAMEE TrRE

| 530287  WHERR , ERAT PR EAERRE  SHHHE |

Bl 1 PNH AMAIIGRIRA ST iR A
Fig. 1 Flow chart of PNH complement inhibitor initiation
C5: AMAERIY 5
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Tab. 4 Complement inhibitors approved for the treatment of PNH in China and other countries
sk 2% 3 R sy HE/ A8 Wk fiilky
HMETE C5
IREEERMST  PNH ARULERA 2007 48 SEE/ SbkETE GORpmieb. 74 A 1 kEbki: 600 mg;
(eculizumab, &) YRR . 55 5 IR KT 900 mg, JRZEAE 1422 KRk
Soliris® ) HiTE 900 mg;
$ TR <40 kg 119 PNH {83, #EIZ% aHUS FIR 5
WRER T PNH A FL#ERE 2018 4F i kA WL
(eculizumab ,
Soliris® )
ravulizumab M PNH &3 2018 4F X EIkEE RE =40 kg H<60 ke
(Ultomiris® ) Tl 45 1 KEKEE 2400 mg;
HERER 4. 1S R R Z G5 8 A —ik, # Ik
3000 mg
1K =60 kg H.<100 kg:
Bl L. 55 1 KE KT 2700 mg;
BRI R, 015 RERZIEH 8 A —k, #kiE
3300 mg
1K =100 kg:
SR S 1 KERIKAR T 3000 mg;
QR i 15 REZEH 8 JH—K, # ik
3600 mg
ravulizumab I ANH R EILE 2021 48 EH  FkdE F-
(Ultomiris® )  PNH &
ravulizumab M\ PNH B &, # 20224 FH FkAE+ ORI, BB 1 REMIKTEE KRGS, NES% L
(Ulomiris® ) BKiE3E, K F4iRe JeTES 4. 815 REZEERE 1R, K TF4H25490 mg
A AR B RIEZ R AMESI R 2024 4F PE FkEE+ R =40 kg H<100 kg:
(crovalimab , VAIT I PNH BRI L AREE) e, 1 KRk 1000 mg, Ff)E1ESH 2 K.
Piasky® ) (=12 5 ) B E 58 K. A 15 KA 22 KE T 4425 340 mg;
BRSRIEE: SR 29 RIFM, B4R 1K, KTHH
680 mg
R =100 ke:
Sl 5 1 KERBKEE 1500 mg, BEJS7EHE 2 K|
8 K| A 15 R 22 REZ T 424 340 mg;
YEFEFRIRE: A5 29 KITHR, B4 8 1, KT 1020 mg
ARF YT KT =40 kg B9 PNH 2024 4F HA  #likdd+ WLk
(crovalimab , BE RIS L ANEE)
Piasky® )
WAL 13 % KU HIRE 20244 RE #hkE+s WL
(crovalimab, =40 kgff) PNH 3% KT S
Piasky® )
HMA Ll C3
pegcetacoplan 3 PNH AU A H %, 2021 4F EHE T HES 1080 mg, BRI
(Empaveli® 2% DIBMEERZ C5 M7 B 2 RO E R MR RS 1 KRR 4 K452,
Aspaveli® ) IRYTEEASY PNH B 4 LDH=2xULN, ¥45 2577 S I# R4 3 K 1080 mg
pegeetacoplan  RYTHESZ C5 MHIH 2022 4F W ETFES Rk
(Empaveli® 5% %/ 3 4~ FR MK
Aspaveli® ) PNH MG
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(8:3) &4 EHASMFTTIRTT PNH B AMAN I
LU S 244 AT HHEES R/ R Fk bl

pegeetacoplan  RZIAYT A FE ML 2024 4F R KRS [
(Empaveli® 3¢ %7 1l # PNH 1 A
Aspaveli® ) B

#MA EE D T
danicopan YEM ravulizumab 04K 2024 4F HA/EE  BeAOM 78 HAL o5 3t Eds i, 150 mg, H
(Voydeya® ) FEZE ¥ 5T (1 B g7 3 WG R R, "HEINZE 200 mg, #H 3K

B, W TR J7 PNH
NI EVH

#MA LE B KT
R IReE WPV PNH , UL 2023 4F Eg PO 200 mg, FEH 2K
(iptacopan, KA C5 3697 I e 4
Fabhalta® ) iy PNH (%
CISIATRS ] b 2024 4 R ok L
(iptacopan
Fabhalta® )
PR RN 2006 RE RBOR R
(iptacopan IF A I7 B9 PNH
Fabhalta® ) A&

BVHL WAL, HUS: IR LR G5

4.1 ZmImAMEHIEIF] (#iE CS BFMEHDHIF ) SR IR BE

4.1.1 RIEZRHST

4 P B BB 30 3 0 1) 45 A MA €S, B R B
g25Y ( membrane attack complex, MAC) i I A% ,
AT PY PNH ZEARAOBEIR , ol TVHD' R ZER
BT 2018 4R AE H AL, T 2022 4F LT, 2024 4F
WA BERE R, HTRARILER PNH IRYT,

SRR A L, B 2 AR R EHTIAR T Y
B LDH K RRAR . i 55 R b | 9% 57 o35
750 VA YT G, 87% I PNH R 3 ¥ I I
UL BRI A B, B AT I M AR 2E R AT
BIAH AR T 85% (1.07 Y F14/100 1] % vs.
7.37 WHAF/100 FEH) L [, R 2R LT
W RBUE T PNH 19 B SRR, AR AR i 31 5
AR K

SRR E I T4 RS 48 (allogeneic hematopoietic
stem cell transplantation, Allo-HSCT) fg MARAS [ i BR
PNH 5if%, J& PNH BEME—MI@FE ", HEH
BER SR 2 (MR N 30%), HAEATA
IR L R ST UG T L R R BB
I AE T Allo-HSCT 76 PNH " A6 97 b, fili
Allo-HSCT 7£ PNH 3% Wi ok . FJE BMF & |
SHK ZEER BPTIAIT OB ANE | AMAI 50 A ] K o A

88 January, 2025

WRPEER RPN 52 F R AT, % WA B2k
LN N S ST 8 N €I T N 1 G
FE LG 10 42 M woR, BT B % Bk
SR JXURS: 38, b B R R A R ™ R R il R
(11.8%) . A ML AE/ W il K /& G PEAR 50 (11.1%) |
PREGIRGE (4.1%) , HEBREERY (2.6%) F
YL (2.5%) 7 i H, KRR SAPTE H RTE—7E
CEURFIGTZLI PNH (R v B 2 4k A i U i
R A 7

SR, AKPEBR BBTIAYY PNH A TEE, 54
BB TC T B B Al Y S BUIK PR BR SRLBTIA T 0 ()
FIMERAENRRIR L, WG IF0 B R,
FRE IVH FUAMA 13 €3 /v S EVH 21 g
BE PR 22 25 P Al PT S 0 4K PR Bk BRI RO, C5 AR S
R Arg885 RAETIAY S C5S EAL A, FEHFM
BHIA R, HixR2 e E AR fh
ZAK 1 (complement receptor 1, CR1) & ZHMES
WRZEER BABTIAIT RN ASEA 56, FBH T LL i Y
Wi R GRS R C3 454 51 EVH) 6
WA i K 2 24 % R 3 RO R B,
IR A —ERENR LT R, HEEHERES
A
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4.1.2 AR HT

AR BT 22 3% S R S RED TR IR H R Tk
O R — A C5 MR, R, W N ST,
HXF €5 2R BE A TR0

TERE A 2 32 0 K JE Bk PR H1/ravulizumab I8 J7 F)
PNH (B3, el g nl (oA b5, o il A5 2 e 2
oA, At RAE, o A I P R B
FERBEE AW X THIA PNH B, Tk
FIAGTAE ST SPT, ZatReEM Y, H&
H A i 3R 25 & Y . COMMODORE 3 J2& — T )
e R A BRI ST, 78, 7% Y BRIk B I
Hil, 51.0%KY & H N ILLE =55 25 JA B g i, HLoR
HIL S ECRYT PR RS, H R R L
MBS (47.1%), HZ2MERES C5 17
B 0% S VR — 30

AR ERHT T 2024 AEFEP R, T oRHEZ
T AMAII R FIA I B9 PNH R AR DAE (=12 %)
B
4.2 R RMEHD I

BT (iptacopan) JE—FE S PEAMA B K1
MEF, EHTAMA RS €5 Al 9 _Liig, 7T
&6 IVH 1 EVH, 5R%h TH0 CS BriRpR 2, [FE
N HEERE T B2 IRAIRY T kR

XFFHEZ L C5 JRYT =6 4~ HHAAT 5% # 43 1f i)
PNH WA, 24 JIIRIT IR, 82% A0 3 HGB #5532k
FHE =2 o/dL, 69% ) ##E HGB=12 g/dL, Tidkstd
C5 VRIT IR IR 2H B 2% 1 8% HGB =12 o/dL"PY |
Pt C5 WBIT A4 P AT PRI YT S, B HGB K
ARG R, 90% LA L B Hnm Y, % TG PNH
B, 92% B #H HCB KL TR =2 ¢/dL, 63%
M EBH HCB=12 ¢/dL7 M, (R nfPE /R T
P €5 AL BTH 4%, HATEE 25K
HREE DT

KTw4E, PG PNH B w0 R 30
kIR (28%) . AR RE (15%) F 1 IR ke
(13%), KRMEFIFT:, BARKLKESFBIETFHIER
ARRFECY R R — sk Z w0 m] P, di
B RIPAMR— ) (B 5 T — R 45 25 1 (] AR
Bl ), SRIEIRE H IG5,

PR T P 2024 47 4 H 7Ep E AL T PNH AL
NEBF I —LI0Y7 . PRl H gt iy siom ie
AUAMAIIERIR, GRS, e, ATH Mk, 3
— 4T T PNH IGYT HAR,

5 #MEMHEFEFIESSEM

5.1 RITRIEEEM

BEER:

(4) PNH @F#ATRAMREFTT2 A, 2%
BEGHAN, LAARBBEESERE, B LKA
BEHERHBRERAE (EHFE. &; RELHN. &),

(5) #HBAMRBE MG PNH &%, R ER
GHRYPBRA, WRLEHBARY, BERFHE
ARG T (ERFA: &; BELN: &),

(6) BZHRAMRETHPNH B — 2 X AW
BRER, RBEBHREELT, REZHHTLE
FEF.  4uE % TEBRKR, FAYEF (ERBF
B P RELMN: '),

MRS ) AT G 1 0 e RS A T (A il R R A
ERE . MR BE R A B R E AT ) R Y
N o (1 L A 41 D < S o= R At P
T, RN TR T R A RS, D LR I
RADIRAE . TEAREBR AP 10 4542 2B M A
o BRTORE S R, iR S A T & IR YL
(AT Y L AN B AT | DBCOMRE | R B |
TR R B A TR A R )L A T R
B4R Z A2 B T R S 8O IR S, TR
W PNH B — R R — P v, 0B b2k 2 fil
NEMAMAA R b, SRR R0 R A S
15d (FK5), X T BURGLE I AAE R PNH 837,
AR S B RMASETT
5.2 AMEHD I FI T RE R A T H 81 A0 Ma

BEEERL.

(7) EREERTEHOARERIASE, 1224
XEBBELHAMRAFTHPNH EXEEL LAY,
BABRKRAEEREHEGLME, — 28B4 hA—
RAEhMANF LR, LEARAS® (EBFA,
&5 BELAN, &),

i 5 A A 590 7 [ Y R R, PNHL AR R4S
T AEAF R SR A 0 TR R R MAI R 3
IR BT HI 24, DRI 3 300 ) 0 0 o 9 27 1
B (G HGB, WALt %, maui, /it
¥, EfbfsreE (R E, BEH, LDH),
FERBEAS AMAAD 307 2L 2 SRS M PNH S
RN G IR I AT Al Y R KU . BTH KU 45
XATH SRS 4 1 9 PNH BB 5 54T BTH I8 AN
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Tab. 5 Recommendations for vaccination and antibiotic therapy in PNH patients receiving anti-complement therapy

[28,38-40]
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Tab. 6 Types of BTH and clinical management recommendations!2-3%+43:45-46]
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Tab. 7 Dose adjustment regimen for children with PNH
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