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[ Abstract] Paroxysmal nocturnal hemoglobinuria (PNH) is an acquired clonal hematopoietic stem cell
disease caused by abnormal expression of glycosylphosphatidylinositol ( GPI) on the cell membrane due to mu-
tations in the phosphatidylinositol glycan class A (PIGA) gene. It is commonly characterized by intravascular
hemolysis, repeated thrombosis, and bone marrow failure, as well as multiple systemic involvement symptoms
such as renal dysfunction, pulmonary hypertension, swallowing difficulties, chest pain, abdominal pain, and
erectile dysfunction. Due to the rarity of PNH and its strong heterogeneity in clinical manifestations, multidisci-
plinary collaboration is often required for diagnosis and treatment. Peking Union Medical College Hospital, rel-
ying on the rare disease diagnosis and treatment platform, has invited multidisciplinary clinical experts to form a
unified opinion on the diagnosis and treatment of PNH, and formulated the Expert Consensus of Multidisciplinary
Diagnosis and Treatment for Paroxysmal Nocturnal Hemoglobinuria (2024 ), with the hope of promoting the
standardization of PNH diagnosis and treatment.
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W & 1 i B M 1ML 21 2 1 PR JE ( paroxysmal noc-
turnal hemoglobinuria, PNH) J&— 5 K35 & .
TR SRR o PR T LT 2 R AR I UL SR
A (phosphatidylinositol glycan class A, PIGA) &[5
AR5 B AR OB SR B IR E LB ( glycosylphos-
phatidylinositol, GP1) 4= % & %, T3 £ F i o
GPI RS /e 40 i % i p) D BE TR 2 sk 2k, JE 0l PNH
sERE' . HRTC 20 AFh GPT A HE 26 171, P kb A
Y CD55 H1 CD59 ik 2k n] 5] e Ah 1A A 5 £
L P IR 5 AR 2 R A A T L P
PRIl PRAE AR S5 50 3 TR L 2 A O B e 0B M
PNH 5ef R/, PNH Al 7309 22 L8 PNH & Jf# il
SRRSO AL I R

PNH A WL, EFRER RN 15.9/8 1
AP RIEMEZ PNH KRR 5 1, 1985—
1994 AFEF X PR VT IS X AT 2 A5 7%, PNH
KRN (1.3~2.85) /HTIN, BIHERFI. 1/ HTT
A PNH 4 % F F A4, — 300 8] B BF 5T 0
2009—2019 4EJLHTHM RIS BE 1237 B9 512 ] PNH &
IR RHHEAT T S as, KB A PRy 33 &
(JEF: 9~80 %), FA i 1.286 : 1%/, PNH
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(2 FhIT B AESE R B R AP I R, BT
&, B850 IBI7T T 10 AR EAFHR 70% ~80%, 4
SR PNH R E AR BLOE T PNH A I B 0
P ST PNH I PR 55 WLE AL IR 2R,
MEAFE, HANE, ERE 2028, S8 wa
BhBRREL, AR IR R AT R B Y
BRI E, MEKIRE, IWi2%, B PNH IfR2
IPAT R, HEEBERIRE, HONIGIREA R AtE 5
PRI, JETEMAE BAKIE R 2IT T 6, BiE2
SRR, BEA IR YT 25 K P9 A o T 5T iF
JE, WIIT T (B A B AR I 4T B 1 R &2 2 RS
P LRI (2024) ), R F B A GRS EH
BEI7 PANL T PNH BB S0 2 W R YT 0 £ 2%
BHEP TAEANR

1 HAFNTT %

ARSERURITT G 5 DR B B 5 WL 22 2= BHME 4L
KL, 2024 4E 1 FZHE PNH £ 2 RH2 Y7 R HIT /N
H, ZANHIBR A 16 DER S 26 4% It 4
B, GG 4 BB AR, 1 BEGENA 1 ZiHEN
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B 3 A MAESNEE 2 BIFIESNRE, 2 2 BE R 14
MR, 1 A0S e EAEE R 2 A0 NFE
1A BRRE, 1 ZIBIRANEE (TR o 1 AR
2 AT AL 2 ZEGIRE, 1 AL, 1 ZE SR
FH 5 SERBITT/ N SUR 5 SEAl A PR IRl R, T
SCHRARL R e, 1 D] 13 SCHiR A 22 0/ 3 42 SCJS A TR
gt W50 B g R R 8 [ AL 5 PubMed
Clinical Trials. gov, HEAEWE S CHRS R% ., +
R R L O 05 s R R 55 5 S S SOOI, b
RIS AR 2 2024 48 1 H 28 H o, ARIEFEIEEE = 1E
PR AE SR, SRR AL SR TS
£ (Grading of Recommendations Assessment, Develop-
ment and Evaluation, GRADE) , ¥ iE4E &0 N 5.
AR Bt 4 NSRS (BRESR 1), HEFEIREE
SRAELE R I B VEAE A 2 A S (Bff sk 2) 0 2024 4F
4 7, TAR4UETENIMRHIT R, #53H)
fio 202445 7, HAK LAUEHEMAN, BECR
SEHIHE L, 2024 £ 6 H, TAEL AL G SR EE
BB TICA B, AR 85% DL 1, 4%
BRI, I LI U B0,

2 MERGEZE

2.1 lwKRRHA

RHEER

PNH o T R A # Bk & % F R ¥ T A # 5k,
PR/ B E ARSI, EHRRAATRF
RTAA kA RSBk (ERFL. &; BER
B &),

PNH (ML 2 I PRI EBEAHE LT 4 D51

(1) MELAE AR AR I 208 H R 5 il E
Wk, —MFFgk2~3d, PTHATIHIE, EERS
1~2 Jd, HR A E] A8 85 PR 7T REAS
W, HIRISMAFEE AL, 2 R0 ML EE F R & AR T &
BELM, wOE, MR, BIOIREA S E R T I6E
T,

(2) A4 D . PNH 5 A B A 0 22 1
(aplastic anemia, AA) f77E% V) CHE, & Al LA
AA RS, 7RG B PNH SURE IR W £, &l
RIEF VIG5 1 R B PNH, 5 53 PNH 5 91 2
S o S BB R URRAE 5 09T B B | Il
AR ) AA SREL

(3) ML M S PNH e W, fa %
BRI RAE o M/ME AL | 38 07 A IR R

B 2T FE LRI R — R PR RN SR R
IMIEABE P B A0 8 5 B A 4 s B9k
J& PNH R 12 1 s fe j6 1S B BoR,
29% ~44%11 PNH &3 20Kk A 1 i ke g4, H
MAR S & PNH 3 AR AL TS (Y 40% ~67% "7,
MARTE B AT R E Z O R dh . 2O L
BE . T 7 R IO R TR B, R E R K il
J L P A A R R N B Bk T PNHL I T
SRR LA RGN WL, — 00 Meta 23 BT 7
bk 2R G0 AR 550 H 24 5 i B A 5000 80.99% 0, i
Az i B O IF R IR (40.7%) . P50 P9 bk B
ik SE (20.9%) . PURCERFRIK (14.9%) 1%k
(10.2%) . FIRZE (7.2%) %%, WA MAETE B IR ]
WFBh bk &g, WA shhk (4.9%) ., 4k 3 bk
(3.3%) %, FE AR, PNH MBS &R LT
BEERRRIK (73.2%) , U P RRE# K (33.8%) .
PN INAE (29.6%) . ARSIk (18.3%) FIHR ik
(4.2%) "),

(4) P WL REREAT . A5 PN I AT 51 Ui 2
MLFAMZE, M —F bR HFE, 400 FECF
T BERRRS , IR RRIA T, K9 . B . 7
. M. Bk, BEREE . PIREIIRERG (erectile
dysfunction, ED) | Jili 3 Jok o A%, 2D DL IS B A 5 IE
W, QPEBIRAK . T AR E S ki
Bt (ATRES IR A AR AR A E ) |
2.2 il

(1) BEXAKA PNH, AX @B ALNEZ A
EY2 AmMALE GPl SR A, T %% & PNH
GERFHR. &; RERE. &),

(2) MR EIFCFERLERBEEATASE
J 4 (fluorescent aerolysin, FLAER) & B # # Bf
PNH RAKB AR FGF % (EBFL. &; $5
BRE: RB),

T 2 A A AT RS I AS [] 1t 40 B AR GPT A BE 26 1
R B0 RSB B Ak PNH sg B R/, JE X
PNH /N5 B 1 4G Hh LA W s R B, o i
PNH KrU g &5 i, # f8H IR R BAT & PNH, Ui
UMM ARSI & B2 /0 2 RANMIAFAE GPT BBf wi b,
BB PNH | PNH U 2 20 AR K I 40 A 1t
BUCAAAERE CRLAiME . PR MR 2L ai i) B, K
UM B R ANA, W FLAER &2 PNH 358
TR FLRE S T 1

PEATE SRV AR AR . A AT A, LT
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A0 TR, i iE FLIR B A (lactic dehydrogenase,
LDH) , LR K45GERER, JUH LDH PG M
JEEERR O MUK AR AR, PNH R 5 5 T Bk
ARSI R R | R B R B R AT I R R A 1 2
ARG i 8 B 0L

PNH Il # JE i 92 8. © W12 i PNH B9 i
L, AR SRR (AR K L Y BR E K
PN KA ) R B ARIE L, ToiE R BN AR K Il
KRR, BAHACH I AETE 5 PNH A 6, PULFETE
WO E SRR, JCRTRIZ W PNH AR, 24 L
TR (1) 4FFR; (2) MR BT R B
BIARLF AR, AR IR . RN K . L R
Bk (3) e IMUESE; (4) A77F 140k 1 B
G, N AR i PNH BT SO S 47 740 i R
il PNH sape”
2.3 JAYT

PNH B3R 0] 7324 A2 GE 16 57 FAM A 0 1 5] 5 1)
097, HRGEn P . (1) XIERST . fEAMA
R T, DIE SRR O T, AR LA
BiE . AbFEERSRIRI R | WL IR ST, (2) SRsE
Hi5 . BIFERE B AR, TR R SR
BEA B IR A0 i So B BR 25 11 (anti-thymocyte globulin ,
ATG) IRYF, AT IR A e /AR AR R 2 A Bl R

HEES, (3) FHFEM TR ( allogeneic
hematopoietic stem cell transplantation, allo-HSCT ) ;
(4) FEXFMAREIRIT o

2.3.1 allo-HSCT

(1) A2 A4x 0 %) F] 6 A, allo-HSCT £ 5 3.
OeHPEXREEETHMRE; QHAR TR AE
#; @AMEIR AT KR A, BIR LA o/ S b
BH R, HhEH (ERFLR &; RERE.
&),

(2) BAHEA allo-HSCT BHKE R LA R F 6
REYh (ERFL: &; BEBRE: &),

BRIV 7 D A 410 4 570 36 97 AR, allo-HSCT 475 22
PNH {A)7 I 25, HE HATA & PNH i —J7
B, HEENE: (1) &6 5 R ER v R s
(2) HA HAGEME I, AnB a4 e SR T
APERER ARG SE; (3) AMARIGI R RO,
PSS LR/ SR T B, A B A
AbPRTT % . PNH A H W LA B8 AlAL B ( myeloab-
lative conditioning, MAC) J7%h 3, IT4F K N DLy
IG5E BE AL B (reduced-intensity conditioning, RIC)
JIFEAE (FR1), HETHEEZ PNH B 5 — B
AEPRTTSE M W, TR MR 5 R AR I SR FH B It

F 1 PNH BHBIALIE )%

Tab. 1 Conditioning regimens of allogeneic hematopoietic stem cell transplantation for PNH

T B A F O 6 R RS S
Bu+Cy Cy+ATG
Bu: 3.2 mg/(kg - d), #EZi4d Cy: 50 mg/(kg - d), #£E4d
Cy: 60 mg/(kg - d), #ZE2d ATG (SHAUR) . BFIH 60~90 mg/kg
TBI+Cy+ATG Cy+Flu+ATG

TBL, IS, K
Cy: 60 mg/ (kg - d)
ATG (BRIR) . B

Cy: 60 mg/(kg - d), jE&E2d

Flu: 25 mg/(m2 -d), #E5d
ATG (ERIR) . EFiE 160 mg/kg
57

Cy: 50 mg/(kg - d), L2 d

Flu: 30 mg/(m? - d), %46 d
ATG (HAUR) . BT 12.5 mg/kg
Bu+Cy+ATG

Bu: 3.2 mg/(kg - d), L2 d

Cy: 50 mg/ (kg + d), #ZE4d

ATG (HflR) . M7 10 mg/kg
Bu+Flu+ATG

Bu: 3.2 mg/(kg-d), HESE3d

Flu: 30 mg/(m? - d), %45 d
ATG (FRTR) . B 8~10 mg/kg

PNH ( paroxysmal nocturnal hemoglobinuria) : o4 P B MRV I 2126 (1 JRSE ; Bu (busulfan) : FITH % Cy (cyclophosphamide ) : W lERE; TBI (total
body irradiation) : BT ATG (anti-thymocyte globulin) : VU RR AR S BEBR B 3 Flu (fludarabine) ; FUAPLEE
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i3 ( cyclophosphamide, Cy) +3 AP (fludarabine,
Flu) +ATG #i4b #, AF il 2% 50 5% 2 HH & %t i
KHEW % (busulfan, Bu) +Cy+ATG i &b ¥ 1y
AR B R ) 0T B R R R R
BHYPiIE £9R (graft-versus-host disease, GVHD)
BT . (6 M AR S B A I 22 R T 2R 4 R /At 5 54 )
+/-JERE AN, AR MG BUR SRS BRI 2
R FHER A 2R /Al 5 55 ) + 0 A2 2% 1y g +/ -l i Y
NG

WAt R FEAN—IHEFE 0 M T PNH 3 allo-
HSCT BARCR I KR, 458 BR A ik IE e
BAERCR T 2 MG IR, T PNH JE AL 15140 B 5
JE L EFERR (RS, GFm&sSCR g M)
LR IR (CEBE, SR, B X R A ROCR
B ERW R REMOCHE BR, WS
TSRS EAR G 1Y 3 AR AR (93.3% 1L
86.5%)'"%, M~ V% 2tk GVHD % R K 2.3% ~
12.7%, HHEEEYE GVHD KA RN 9. 79101214 |
BHASIET LR 6% ~ 10% , FLAFK PNH Bt sh
Jfr TR, X A A TR AR G TR A
AR B AMAIN R R B, 7E RS AR TS {8 Eculizumab
(HKFEZREAHL) ) PNH E bR I 791 B B A ) 300 2
R, TR LAY 220 E U R AR AP A5
6 TR AT, 2 B TR A IS A, A B
2.3 4RI R E B SR S TO A A, BB HS
KRBT B 20 GVHD sk 5, Joig ok
GVHD %M,

2.3.2  IiLEERIRST
REEL

(1) PNH &% ZhAEM aeH R, Hpinn
BiEE, B RKYFHEIMMERE (EEFA.
#y BEBE. B), FABRAERERET (EEF
L. 5; BARE, B), ANBEFRBRE—LKTAG
(GEBFR. 7; BERE: RFREHR),

(2) *F PNH &t i 7 RA2 65 do bR
HEE, RAELTTE 0K EIRTERETR
BRAT (ERFL: &; RERE: &),

(3) PNH 8 3 AT # T —LAB H LR,
AW AR ERANA L TRE ARG RABET TR
# (ERFR: K BERE. aBEREE),

(4) EAMEIPH AN BT R, &b T @mesi
ENEASFFEHELREMEBIAHLMAR
FAREA T AL 69 PNH, Z xTAbe 4 A R B R 426
PNH &4 (EEFR: ¥; BERK: &),

(5) At HAN TG R RERE, H
EABARERZRNG PNH B0 F28F 57X (3
BER: H; BERE: &),

(6) CSAMRIMHMA TR EHE A ZHE B LR
K, A CSAMRPP RN G B F AW RELAITH
BEMBEX (TXHMA& “AB” ) AHE&M4, 40
RERBH2 AALBARY (ERFL. &; £F
BRE: &),
2.3.2.1 ¥k

FE MR FE 2 W B B, JOHL SRS 2 N 37 R R
ShPLEERYTY, HEAN A TIF RS R . A&7
GAMAIIRIFRITRTT , HEWCIEHE R A N 28 R OE 5 2R AT
K P e — g mips ', woR AR, KT OF
BB IRTEER (G B BRE 1 B R R S i K
Xa M) .
2.3.2.2 %k

3 1o L 2 2 TR T D R SR S T
BT IRE VNS S E A LB YT TR Y
BARIT, FER XU,
2.3.2.3  FMAEIDHIH

Wl B PR 5 26 B, 08 A B B B0 36 o )
PNH A8 &4 I F A% 2 55 1 & A2 8 i 2K TR 9T 1
(1.07%1t 7.37%) ), FF 145 52 B ) PNH 5K
JESR BRI WSE TR (2.6% 1L 8.7%) . Il %
KA (0.5% I 2.8%) B ARA T I FEAR DS i
LAY B PNH AR, IR R A 0 3 591
XF T R A AMAI HIRE T B B, AR PiEER T
Pt i 1o R e ez A = 1 O L B
PRI )5 BUEETR T YT R W CE IS, RS K
e EER YT SAMAM I ANG T ES 3~6 N,
T H A K 2R, 8 I 45 ] R 4 1 B8 5 AT 2% A 1k
PLEEIRIT
2.3.2.4 A ABFARBIT

LB K TR # I 43 R  (transjugular in-
trahepatic portosystemic shunt, TIPS) J& PNH Jf % 1
INEEA AR —FpIa T =00 i IR i AR 2K AR 4
WA, AT SR ER TR T A E YT R
SRS FEIFR B DR A0 0 R R ST
oML IO MR T A SR T DT BR RRT JR S B
PR B ot ZE AR AT W Sk A AL T i T | Y o 24 A
WD I BEAR T T 1
2.3.2.5 PNH I B T Bl

%t BT R B, AR PNH SEFE > 509% (1) 1 #4
TE 1 e SR B B A2 SRR — B J 10 4F P IR T 1
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KRB ERT R EERE (0 H36.5%)
BT UL 8 0, PNH SR 5 AT R R Bl i/ N i /o
17 B R I XUBS R o, L AP ) PNHL R 35 I A E 1
ERBEMTRERE (6.7%H 32.5%) ", i H A
Hh ] R N B LR T
2.3.3  AMEANHIFAYT
2.3.3.1 J&EME

A0 A 2 R B A I B L
PG AH X R PNH 5 B B2 HL AT I PR 3 1 A IR 1
PNH 87, B HF81E. LDH & (=1.5 fFIEHE
ER) HAEUTER. (1) BA PR EE
PNH AR (A= @A, 18P 57 | &0, PR IA
HMEL AFWARME, ED 25);  (2) BA4&SIEAE KA
PNH I & 5E, Qi Ie sk B seAs4; (3) RE
PRGN T AR ORI, R R A O = s s A 4T
YRIE B AE
2.3.3.2 FMAIIHIFR B9 R0 SR

AMAIIER 77 43 A 38 o FAET 9 2 LR A AMA
CS MR, QK FEER 4T, Ravulizumab (5 5 Bk
H47) M Crovalimab ( FJRFIHHT) 455 FH N C3
MR [ Pegeetacoplan (it ZEE BRI 22) ]| AMA
BEP A [ B RT3 5 Iptacopan (g m]
). D E-FHi 5] Danicopan (AERHE) ], H
TN E

W PEER BT A R AE K 22 LR PNH SR 1Y AR A7
UL AN | R 1 A 111 o= G A
AN AN & = I A 2 (9 )7 G e o
T L RS, ELEIRI AT, (. A
4 JRIEERE 1 RERIKEITE 600 mg, £ 5 A M5 Sk 14+
2 Kk 900 mg, 7R AR HHTE AL C5 ]
R, 8 JAAZY 1R, I WRARERE m A, A
JPRAE FIRPESR Y "TRAIRBL S €S M &
DS A AR BT, AT s iR C5 B 28
SEURRIERR BB AEE, 5 C5 Ml kMA
3 C3 A S AN I TCR 3 S A A 3 50
fii A% FEIE I 2] S5 MK €3 B C3b 454, TR il
I P B A AL, 7 sk S PR AR R B B
MR 55 % A A2 ) 350 1R T 1 A7 N I RIS A ot 34
AIERL, PRERTEEEE A B WP m ], gy
1 AR ] PNH 5 10 B A R 7 sk S 22 k72
D RIS e RHE 5 €5 M HI RIS 167 Al W]
155 PNH AR 2036 K7, B0 s s s >
EI A2t L Ti7 HL 8 A TR B LA A 4 550 25 443
B ARERR AT, oAt 25 9 mT 1z U8 B A5 o A% 3 B UE
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R TR, AMAC 700 (5 Ao BEL D A MA I 1T & 4
YER, FFTCIEmYE PIGA 2878 530 1) GPT Sl e H B
LA SR, — B2 & S EA LR &
LT L BRI,

2.3.3.3  C5 AT 7 AH S IR G XU 1 35 B

CS5 FIMAA ] 70 7T BEL By 4% 8 356 5 o7 oK i 14 e 4%
B CS, MMAMA R G008 A G g2 ) o2 4 R 4
C5 B BATKT N 8 AT B AL A4 75 i 2% 47399 D Ak ik 240
MLRIRE ST, 4k F B0 5 28 B T R R, G2 i
RZSEPITBU TG . FIEE, M2 58 i s 4
EPWRERTRER LSS PEANTT, RMRZOR AR BB AT il
4 3R A 1 J% 2 XU S T 8 5 38 A 7Y 5000 ~ 10 000
7%, AR RY K AT 3K 0. 5% 7

249 b a et gT s, IRPEER P BB
FEH o 28 518 A4 (Hiff PNH HE 0 21 016 A4E)
eI 76 1) N B AR BRER IR e, RBUR G RN 0. 25/
100 A\4F, Hp g filgeT-, BFBET% N 0.03/100 A
AU RS R TR B e B IR A T Bk BB i )
IR KBS, FEIZE 5T, PNH OEE Y Hfth J8k
P B RAERLN 5. 8/100 N4, EZAFEHIR | L
i/ R IMAE 5 M FERE AR o . A IR R IR | A 25 BK A
R K g Y I ARF BB AE P E PNHOARE Y
COMMODORE 3 58340 A 51 il j 3, e if iyl e
FSE ERPGE Y (=10%) MEIMEE (AR
FE 34 %),

[l Bx - 2 8% PNH 45 5 gl MU T CS #MA
T 700 0% S8 B A2 R B RN, IR IEAE B CS
MG R 25 09 2 AT AR i, W3S S
HEREF B EER POM Ak (B AL C, W, Yl
THEE) MBI R Y T2 B LT
JLECRE RPN L 14 d (AEE (WA B 2RI K
() PNH &), BB HBR EAR GRE R
HHE) BHEEEME 2, 5 3~5 EN T
WEEHEM, TR, EMAH C5 Fh A 6l B
L E T SR E T RE TG Tk S 4 T I i 2 R BT 199 11 PR
@%[32,36] .

TR FEATHT A A R, R P A T A A T v LA
ABENT, JTAER B BEA C BRI R T
R 2T IAT ARRAE . E T E P JCE X B ORE IR N
e b, ST €S #MASHIF A9 PNH B3,
WEETEZGm0 2 DL B AL €, W, Y BERK
R BRTE 22 W 1 B 2 W 45 B e, T4 5 AR Al
L NEEEr; XFF 2 2 LU AR, NOF TR s e A2y
AT AR IER s Se e R R wr
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3 HUERZZR

3.1 I&ERERHR

(1) #BA B LA sz b 4e & #47 PNH &
(EBFR. T7; BERE. &),

(2) ¥THAELART o, MMHKRSEFLE
HEEL, WY BRFRERTEBBR, BHERE
PNH, 47 PNH# Bikite& (ERFLR: +; #
HERE. fBBERE),

PNH B E R G52 B R E AL G | it
J s . A I A A B At B P O A L e T A
WEImAE AL T8 R AR, 155
TSP LER AR 5 R AE AR, 29 WL T 40% () PNH &
HUOT T WG R WE 5T R, 4 B A 22.83%
(21/92) F138.87% (199/512) KJ PNH & FAAENE
FE LS eAh, BT PNH R IR TR R 0 XU 1
YRR T A I I, K S S L R G
e i P B R DA R B o 2 0, R T HE B Ak
Wil Bz, e AE, ACETH RIS BE— DU 5T R,
PNH Jf- & B ifi M i 9 4 & T 75 AR, oz & e 4F i
N3 S, BYHZW, EEIGKERNER (56).
HALE I (5/6), WEBETFLU/NGZ SR, 2R B
PERTAS hy EBRAE Y

A N &5 A AIE 2 JFE e ok s FF L B 9 TR s bk PR
FE 5 F S5 D B R R RE BT, R B M
JHF A AR i R B RIE K, A B AT D TG E R
A AR TR B, 11 bk e T S SO A - bk i gk
WE S I, I T A DRI A A 5 T R R R
JF A e s B, B WK, 10% ~25% 1) PNH A&
FAIEM MGG A0 25 19% WA 25 A5 1 5B 2
s B ol PNHSY X F A &M AN gE A iE B,
#HUWAT PNH iy . i inZi &R &, PNH 413k
JrhE 6 N AR R EM T IE PNH 4 (70%
It 839% )71

AR s P R A R T RS 1) bk A
PNH I #4F 25 /5 e 109% 1, &84 8 % o] 30 T B

PECTRERK R, SR MR B9 2 RE T HE K it /Ml
YD, R 2 ) A SF LA
Z I Sy e kAR AR ST 1S A AR MR T Rl R
s Bl RT B o A B A, R D g A L ) AR A
PRAE, IR RRBLLAE R o 3, AT i BERL R
J i 1f.

3.2 2HF

(1) sH4E& S oo bk o 55 69 PNH & & 81473 B of
BETME (EBFR. H; BEBE. B), CT
ECThE#%%Y, BF MRIEEZ (EBFR. ¥,
BRARE. &),

(2) M4ER A sz o426y PNH & & 3479 i o
CT X MRI (ERFL: F; REBE: &), ofHd
BANELEE (EEFR. &; RERE. &8
BiRE),

PNH & Jf @k i o4 17 955 . 761 2 PNH 12 W7 iy 5
fll -, BEHEAT AR KA FPEAG , ARG A AR
JE ZE s HE o CT+IM A E g . /M MRI S & 5
DAVEAR i 3 T 25 R o AR 245 | 75 A 3 e ok ot e
P, Sln B R Ay, WA 1 A R AR, Bt
. ROE. MM, [FEHA TSR SN K, LARA
WaB bR RIS W, FER AR E R A T, ki i
|2 4 J R it T % B0 Sy J B T B v B BE R R
I TE, RAEAG TR, FIEEA BB < RARAE”,
JERANE T4k & WA B8 . PN BE A A 3 0T LA
WU ) SRR 5t d o ke, A2 450 286 5 A A2 6 2 6t 1) 4
EUEJEWNO
PNH &I NEEGAE . 7E06 2 PNH 12 W7 i ZE Ak
NHEAT UL KA AL AR A, AR
HAH CT/MRI, SR 25K A 26 Ik JIF AL 97K 8 1 3
OBEREWAR ;R SRR KA I Dk AR A
ny BEAK B S AT R A5 TR e 45 SR R B 1 5
TIEIZW, WIATERKGE R . w2 AT TR A2 SR i
B, DISSRSIRT . — RSN, &6 A
AW, (AR & B GRS, 7% ik —
(RGO
3.3 J&IT

(1) B PNH 3| R #&: bty & EREHTHR
BAET GERFR. &; RERE. &), FEAR
RAAMKIH A ET PNH (ERFH, &, RAER
B &),

(2) WPNHI AW A mbz e & EREFITHRE
/n'ﬁ (ﬁﬁ%ﬁ %, #&#ﬁ}ﬁ 9&), f‘ﬁﬂﬂ'?‘%
AAMKIPEIA LT PNH (ERFR. &; RERE,
B), ¥ TREFVREFTEIMEREFRET KEF
HEL, TERBRYEAB LR TIPS 27 (EBF
4. ’[&, '}g#ﬁ}i: ﬁ#‘ﬁé&#)o

OB
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(3) BRYMPNH BETEBELLS, EHK
1A TR RAMRI RN G T, HFTFoAtkizsdm
REXFET GEBRFR. ©; BERE. afHR
#)o

FEXE PNH B IR RG22 R, B i
il ISR TG 2l o R s R T B AR R PR AR 1AL
Bj 1k N SHAURTE , YR Y7 I IR 2R T TR
097, AW R, R R BR B HT AL HIR YT PNH
Ja, Bk IR B HoR A R T
ity TR kv e, @ T TR T
W, VIR B st AT sk B, A, AT
TEE SR SRR EATAMRE AR UE s . 18
S B B

A NERG e BT bk | M K LA VR S 78 1 e
BRI RS A, NG LT IRTT R .

(1) A, WS SHEHRYT .

(2) KK, WHIBIT PNH A 5 18 s i ik i e e
ZHKIEYE, HEMXAT S ZHEE KIS (deep venous
thrombosis, DVT) [WIAI7 &5, HEBR B2 S5,
ARG, Jol ) # Ik A A A8 P O Al Al B
fih . ANE I BB T bk e T 19 £ AT 2% TR AR
7. JRE AL 0 77 SRR 28 R 2 I 28 A4S B 2R B
FERKEE R, BT SR SRR R A TE 1R
W, Wi RE, 220 AR L Sl DA ) B AR A
24, H BEMCE O s S R0E , Im R
LAV B A AL RS E— D RAIE , IR IR T W) 5
DI D-— R AA K- R BE LI RE, #WHIRIT 3 d I
il BR8P SO0, 522 nT R 8 5 1 B 4k 25 11 iR
gy,

(3) MAERIEAR (BREY KNSR EANR) : 8
REERBED" 5K AT FEIE g B ZE A A, N [E 2 B 2
AT M PA) S 280 A DL 4 5 45 A T TBCIRAS . VR 4R
fiE: TE208 TR AT B BEAl b, FATEl T8k 3 T K&
HA K& AR IR E kA R L T RIS A e
R ETCEAT AR . T A P ZE R A i
PeAg | F T Jouk R sl A RS A L A v 1
BNFERE, AEEATIAE BUEA 40P ZE 0 18 T i
PRIXEE , - DU 0 T o A S 2R AT 8 M i ) DXL

(4) WBIERIGYT R, PRI TIPS BRI
ARFFFIEUE ) A SR I e 0 () 58 W AT TR A
TR, TIPS ZIELTRIK AR, ATk 3 2=
IR, TETHRIK S 1] bk 2 ) ST ] S i
PLRBIREART TR R ) B BB — MGy T B, it
AT LS i PNH 8 T I e S 35080 A 0 25245

1018 September, 2024

(1 (58 Wl B 75\ i B L= L 7 et s 2 1 S
PNH 517 TIPS J677 FIFEAE . DR - B bk il sk
S0, TR K A S e i, TIPS AR
FARITINE R BRI A 1R YT R ) 23G9 T ik,
(HTEIF e A 22 06, AR iU S e 7 K 0 24 TIPS™
RAHEARSFRITMELL AR S0 8 # Ik e, TIPS Al E N
WK, AR 5 X ok i Dk AT R 5, QAL
SRR R . X T A ph ol [ 1 i A A s R
B, WL EAT TIPS S 7. )M i fis BUR .
FEMRER R AR BRI R FNIETT TCALA BT, TIPS
AR IATT 22—, @RIk . TR K
R TIPS RUAIXIAE SIIE, Bl FAR T Bk 25 A
R R, ST B K, i ki
BB HUERIG T 3L FE R — 2 i, 8ifF
FEDL #E 25 2 8 6 AN H YUk A T LAk, W% g AT
TIPS | MAELE] T4 A | 1T H k4R 4t fh ok AT
I TR AR B, 45 2R TSR e K A SRR X v

PNH 18 PE 7 M5 E AR 48 45 4 W BB W AT B T
FEANFFA | BT AT LB SR s I VIBR A A
7. BRI PNH BE ARG | FARERIENE
MAEZERE, BTN F AR R E 2 DFEAR
AT 1A H R FAMA R R YT, ASEELE I Y R
Bl TR R FAMASI R RITA T B, ARk
TR R I TV i A, B PNH A
RIE R FBEZ —

4 WRRFEZR

(1) PNH & W% stk & B 484 (acute kidney
injury, AKI) #9xF#%& 57, ERRAKRL, BAK
B, AR A S, LERATRBENREST (ER
T8, 5; BERE. B),

(2) PNH & B # kit R & & 2R BR 4
7, mEREHRLEYREEERHRTRN, &£
BAANBERET (EEFH. 7; RERE. &8
HIRFE),

(3) AMhFp4I A THEF AKI 09 X 4EFFE 217 B
BB (chronic kidney disease, CKD) # &, &EAF
Ty (ERFHL. &; BERE. &),

4.1 IRKRHA

B DI Re 07 2 PNH BRI A% i ZE 4R P i) ) — K
JERAE, PNH 2 18 1E% i v] 38 i 2 Fpal i e 5 5
Difewits, SR B E R W, BIREA 2] fl
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PNH F8# FE T KU 3% &5 8 %, 17 B 2 il e ol U 2
8% ~18% () PNH H & FESET- R A0 B sz B
fu4G AKL, CKD, Jun]JeZi & A K B # bk A2 T i

FERZAMEIDHIFIAYF 1 PNH B EH, AKL &
RN 5%, b2y 173 T3 S50 Kol '
%, PNH HE CKD KU 8 — B AN BETH 5 6 751
2 14% ~65%11] PNH 8 3 1716 [6] 72 B2 19 ¥ Dy Rg A
4, 29 3% PNH B ORI R 03
A JELEATERI N B HERE IR | SRR | IS I AE |
UTH /NS R Th EESE . PNH & IR0 AT R 45 A A
ZE N T, mTEREE, LR R RER T
i, FER AT LA MR PNH B35 b T3 B/
EYIRERAG 5 CKD IFA7

PNH % B2 B MRI SSRBRE . 1F 9% B 2
JRAE T1 AL (T1-weighted imaging, T1WI) A
M55 o s o T RE T, RS SANE S, RAEIr
S AE T2 IBUE  (T2-weighted imaging, T2WI)
JPA L, 55 EE B R R A A AR, 3 O s A
5, PNH SBE B /NG b S 40 o vl 55 Bk i 3 2 0
L, 7E TIWL T FXUE A5 508k, e (s 5
P e, fE T2WI 750 B 2 BAE S, T
PNH HCE A7 ML I, AT, W3 o 5 4k 0T
L, T BB IR AR ITORR, F A AR R 2 20 vk e 2 i ol
BIT, MRIEAT BT, PSS,
4.2 FRIBAIEHLF

PNH £ 12 1fi 45 P9 %5 1 7] 3 5 2 ol S 2808
FEAR A i A P L n] S SO S I 2T 4R B,
2 NER YT ST PR AR LT B IR, X INE B
., MAFE AR S Tamm-Horsfall & 454, T
AT AN BHIEE NS WML E A S A
ARG A 5 A 5 B e A s, e e BB
A5 ™ H AR AR NS SRIE S 18
LA PR 5 IO P /N R i S R R R T 4T R
Fref, S B /N 0 /N 2 2kl #5 R U,
IS /NS B, kA, PNH & & PR30 4 i 42 %
JCAT ORI IRBE , BEAEAE, AT/
EEAMEIRL 4L, BIREZi0,
4.3 BFF

AKI /& PNH W2 PMEIF &0, 2EW e AKT Y
BRI ERE . KL, BAL PRI (2 IERW pH (&
>6.5) . FERIURFIFIGR, DERATHIERRIRIT . &
PR TE B EIPTEEIRYT , T B e 4 30
B IREZ B, I ABRIAIT .

BRI ARAMATD HIFIR YT, PSR IR K2 R

FEVR IR, B D RE AN 4 BB XK A R BT 1
fif 32k B, AT WiRT AKT #F— 2 & 1F, I 2% CKD
HERE 25 70% ~ 80% 1Y PNH 535 16 1% FH AR B Bk B4t
TRYT B B DR T PR RS A, 20 20% ~25% Y BERE
ANERUE IR BI B, HLELR W UIBEN CKD 1~2 1)
SR E Y fE el 1 Ll TR T DSl CKD 3~
SHIRHEDY ) WMTEEAERREAIEM R, b
PRI NG 5 0] JE 25 B A AT RS A7 A

5 WRAREZR

(1) PNH &5 Z 4t A o RBEF % KRR
ERE, BRAE. BE, APGAMKFLRE
0, ARBKALREHR (cerebral venous throm-
bosis, CVT) ZARK¥ &, LA L EHHALA,
MBS I, ARV EARER, RRAEF
ERE, FEHCOVT (EHFR, &, BERE,
wHEMEE),

(2) *THMCVT &%, CT/CT #mAME (CT
venography, CTV). MRI/MR #Fk &% (MR venogra-
phy, MRV) 3 T4 4 £ 2654 & % #%; MRI/MRV
TRALB K S CVT, BB MR (suscepti-
bility weighted imaging, SWI), T2WI & 7R A HUR A%
(diffusion weighted imaging, DWI) &% A 8 T8 &
CVT # Wi &, Jo4b £ ik ¥ %4 B K847 F AN
BANTEERXFRY 0 E LY (digital subtraction
angiography, DSA) (ERFLA. 1k; BAERE. &
BHREF),

(3) PNH & CVT &% £ &7 PNH & Fl
i, REBHRATERATRHRRELT (EEFA.
1h; BAERE. 2BREH),

PNH 51 1 h 28 3 e I K AE £ 202 50 A 3l # ik
MR e, HA LU CVT B W WL, KR 2% ~
8% "7, P i Ik Ik S AR T L AT VR [
UL 32 BEL S G F5 W0G PR B0, S B0 e R R R kb
A0 3 . PNH AR PP Sl Jok i e T s mT 5 ke o A4
A
5.1 CVTI&KERM

B Z 0, 54E PNH #3¢ CVT BE A 1L,
PNH BH 12 Wi CVT I AAEIR S/ (Hh 2 29 ),
BEAT: B I JH A 350 07 7 ik O 4 1) L 451) B SE T F 4
w8 AR M B CVT i IR, &
BT S R R A i Pk A B 0 KR B 2
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0 2R Ak ArER R, IRIR RIS
FRIK AR TR B B AR ARG, LR N = A
KHER CGRIFECNE W, N 70% ~90%, nf RN
PR PE S di s MKk MR LB B A K
iy, SRkt RGAER (AT Ty B RS R
W ESE) SR KA (AT B2 R AR T Y
ME—JEAR ), Tz INAZ BAEAR (IRBERT . AR RE
iR ), HAb D WA (Fd RSk m . SE Ik Ok
A ANZRRE RS AEAR . Hg) R E AT
FEAR (A4 H 2 e kO AR T B ) [0, Mg R G %
SRR R A R, NG IEREMR,
5.2 PNH 2EHH X CVT W2
5.2.1 I@KREEZ CVT

(1) fERRNZE . PNH & CVT MmN, [Hit
B O Gk 24 | AR ORE AR | BRI |
e ARSNGB K A e R R BB R AR CVT K
BofeifE— A m . (2) WMIRERM. K (JUHER
K I B R S A SR AR IR [R] T DAAEARE Y
SR ) o LA N R s A SE R SOARAE | Rk 28
TREREG (JUH AT G5 5 0 fi sl R X 24
A DI ) | R A
5.2.2 ARFRKE

Il JRRE IR €12 CVT Bf, CT/CTV, MRI/MRV %
AR FE R A Dy, Hrh MRI/MRV A] HER 12 B
KZE CVT, SWI, T2WI 5 DWI J¢ 4 A B T 48 &
CVT 1213, 5 B AZ 275 T 1 4 12 W sl 40047 1
BN AIBITIE, AT 583 DSA, 2 WHHHE b ik bk ifi
Wl B AR SR . (1) HEEAES . MBR7ER
[F A AR SEAR R 2. ST AR 7E CT BHR
EEEEEY (AR, =M14F), £ MRI TIWI
KR REGES . T2WI FR iR = F5Hk; T
SR CT BRI, MRI TIWI BHR 2 & (5
5 BHEIET CT BR AR5, MRI TIWI, T2WI
EUR ZARME 5, B9 5% CT 5 MRI Af UL # ik i 44 3568 157
FEREIR (02 =MAE) . MRV 5 CTV B DSA #]
W3z Bk (5) PeaEmA%E, (2) MHEMES . A
I I B R R 4 e 0, A K S O DX Y
o SIS K A ot T S
i, #BKPERESE, ANFF G S KA g A ) o AR
Z K 1Y B 2 SO BE #E K (SWI/T2WI/FLAIR
J¥ 8 B SRR T ) T
5.2.3 SLREMA

(1) D-ZHAETHEATHTBY CVT B2 Wr, HRATE
HARERRAL ., (2) SyRRSEARCK A, PUBENE B

1020 September, 2024

RAPLEEY), A C, HE S, (3) Hith, RIE,
BoE | R KR bR, DT ISR A T A
ZRGIRG
5.3 PNH #% CVT #Ji&asr

ALHGEF X PNH {93697 FUERXT CVT IR Y7 7
[fi ., EF% PNH G Y7 2B AMAIIHI R, FonT 4 3%
W MARTE R, RS RE T, SRaihEE T A A B
MR K, 5 ELE T FHAMAI SR, AR mshMa s
FIFIA R, % CVT MR ™ . (1) $iEn
I7 . ARG HE R BR ShhiERAYT, HA R
IFARPURER A X AR Bk . S AT S 2 R 5
FRIGIT, IrfR 1~4 J8, 2SN 4k 2k O it
B2, AR AR, B AL T AR EE 24 4 Wik E I
FEVDPEAFETE PNH 85 ik 2 m 200 IESE . PNH
Itk CVT JBE MBLRET 1 75 45 5 2 5 W F A4 )
MR RIE S, AR | MR EEEA AR
fRpes ™™ (2) M PNIRYT . e St RUE R
FEVFAl, 2R S0 PRI MR T . iR
JYICRL, Jo T E A I, A R N 2 IR R
s CAA A IS AR 7 A IR T IO 2/ A
PR 8 AT 2 SRR 5Ok R K OB A 18 M il
G I S 0 7 T D e R AT B R SR
(3) XEVRYT . FRA Sk MRS o B, H
7 Wl LA = 02 2 WD B AU N e e, O e e
JBK G I S BEARAS o A7 FIRIAYTATS s SO L 4 ] Y
PN e, AU R B AT 2 R i MR e | A 8 A
W SE T ARIGST o X TAAEUN L VER B, RS R
i FIPURR 259, TR A VR ) 8 38 A 10 g 2 fuf
FYUmIR 259 .

6 MRAEARZER

6.1 IEKRFM

PNH 8 W 2R 55 52 B 35 38 30 IV W2 ] XfE
filike €, (1) PEWGRMESE PNH SBCE Y% WAEIR, 3
FIRHAS . OFRMGEHSEEAN L, FEOFILH
M, IR DRI R ™ EE R AR DG s Nl AR 4
FEGRRIFIRXE, TSR R A EmEE, dn] R A8
PERFI RIXE ; Qftish ki & . itk Z€ A% 34— 4
CRKEEAETT Bk R, (2) Mite%E. fifi
e R R 25 Al i A4 B 2 M 3 ok w8 HE 43 =2 i S B0 — 41
Pid, HT BN PNH SR H 30T X%, PNH M
B I i E Y A e R LI DR 7 L™ B R M A7 A
MR 225, — S8 ok WL PNH 5 491 % A fili 1 2E
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FRATRTT v i A E R R R 18.2% ~30% 1 R
RIJGRER, A SRR A I & B, E ] H B i s
SEARRE R BRI, F AR AL . PR R S
P8, MR VRN | Bk, WEMK, PRI, O, R
FER/ SRS . BRAE, TEREME, PNH B H F A0
A ST IR R, iR ZE IR 2 R 2

6.2 LT

(1) PNH &% h A+ B B R KN, ERER
L, BEETRER (EBFR. F; £ ER
K. #BREE), FRLERNRTHEEMLE W
HRBEEI SRR (ERFR, P; BER
)i: 3&%‘&’}&#)0

(2) ATFRSWRENESY, RERBEATS
I de i3y FRERF T RBOR B 69587 K. fifl3h
FHREE Gk CT M3 k& ¥ (CT pulmonary angiog-
raphy, CTPA) # & (ERFHR. P; BERE.
R); RAGAFRARES, PAFHRRELST
CTPA#E, AFRFCHBEIAL S E {THmie
/RIFHIR, BCERRAEE, ERRIEERE,
THBHRAEE®ITET (EBFR. &; RERE.
HHEMRE),

PNH (35 & A VPO RXERS B e i PPl 22 i ™
FRRE, B IEATML, S0 SR & P % PRI X i o
BRI DRI 5 4% 1M R R DL EE R, R AT AR 4 5032
Wr. (1) FikeZ€. SCUEREA LSRN (iE
TOE T MARIESE, RTEERE CTPA St i/ i <
BAGWEESE, (2) Wik . Pl O s A
AT A, BT AOCREREWMHIZE, (3) &
JEHA MBS . TENFIR R G 7 E, — BT A7 Bk
R CT, BHZIRE . 0SB 25 B

PNH B E G IR 202, (1) IR AT RE
WAL, OfEKKNZE. PNH EMiERESENE, It
A RS A I A F K R fE R H &=, TR,
Bl 2VENBRER (W0 T PR | &
Pl HABMEMEROR (WPIBEIRLE AN . BIRSGE S
fiE . RAEMERG . B BRI MRS ) . I
B IR, ik ZE UG Ss it — 23 . QI RIE IR
SRME, PNH B35 H BN B J5 AT 0 P05 R el L i
WAL, S BRECR T, SRR A F SO X FRPE T i
K . RS, XAl R E A2 W B B R B
QR BEffife ZE SR A5 & IR I DVT 50470 7 47 35 in
T3 32 W7 oA i #4 2E B T REME, H PNH i 2E 5
DVT I RARSEME, (2) I D-—RIKGi&. D-—

RAAKEXTF PNH AHSC i #2 2E 1) i ds A — & 5%
WE, (3) HBFKA. s F R e gL
P EBF R R CTPA, X T 1ML 3 36 1 % A AR A2 1Y
BECHRE, WAV, IREWAT CTPA B2
MIKTERL CTPA, FWATIRS B O E R d, —
ER BA 28 A7 oy 338 TR/ OB B bk . A0 s P i A
R, fEHERRIC AR IS, T 4 HR A ZE UEATR YT
W PNH (B35 oM AR FEREAR , A dl 1805 B R AT fili 44 7€
AR

6.3 PNH &§H 24MENEST

(1) T4t mtEyHLPNH &4, 4o
RERER, BEERBLT (EBFAR. b, 5
BE: R), BAETNLENBRRESET, AikE
BAE (ERFL. &, RERE. &),

(2) AHMEENBRBRRERAIKS THE,
&, RAFRZH (EEFLR. P, $ERE. &
BHEREE), KPRBRTERAELEIARAZORAE

(3) ZAbMrIpH M & 77 R # %) B 474 PNH &
# (LDH<1.5 & EF{E EMR), THELETLER,
AAR BB RGLEEEE, RBFRETH 3~6
MR, RBRBRBLFHELTRE (ERFL.
1&; RERBE. RERER),

PNH H 2 101G fili ¥ ZE30F 95 K B 75 Jili 14 295 1
IRIG MR TE B e FE R 26, S 9 4 5 00 191 5 ok P v s
7. B 2E R R s AT AR AR BE, RTORER
S TR BB IA YT . PNH £R 35 1 % W6 359 W] 4 A
NTIFEPEIRIY, %R R 8~12 ., T
HATAHSCIESE 8 M R =, 7 AR Ak T SR s
X FA I AR ZE R PNH B, RS st
PNH {4 #MAA0 6 550 96 97 B B X6 B i 26 (9 6 RE 36 97
A M sh Ty 2 R, AR O S S (I
FEARE) MEAEEfE (s h¥RE) . &
Xof il ZE (V3R 97 15 e L8 S RRIRYT L AR IRYT L
EEIRIT o
6.3.1 SZHHAYTY

W A= ARAE | WA, R T T LA TC A AU
KA EHEHMEE S, X T A IR sl i i e
B, WATIF St 2B W, AR ST I A T

YR .
6.3.2 HEIRIT
YT et EfaRE, MTERES, HEFERG

7 TR 2 Y A I 1 T 2H A SR 4T I I DO R

Vol.15 No. 5 1021



oA E % K

50 mg, JR¥ELHE 20 000 U/ kg o H 414 150 0000 U,
2 h FFEEEIKE T (24510 B TS 2 PE AR RO ) .
R B — BT 14 d DL, H5E T ) REAEAE
AR 2 25 T B ad B2, X T 3 AR B[] B AN AR 7 A%
BRAE
6.3.3 BLEERIT

— B2 Wr, NS E R SPERIT . B o
BLEE 25 W) T AL HEAR 5 1 HF 2/ I R sl fif 35 JF 2840
B ih B MRS e AR, T IR BE 2 R AR AR AR
AP HE | BTWR Vb BEFIAR BE VD BESS o X T PNH 3%
BIF 2R IR, Ko FIFRBIF RPN A
HIRIRYT, RIPUEE AT ] AR bR i O IR
M, REWRITH PNH 2 EZ K MEREEZ
—, PR E W R BRI PLBEIR T . RIS
WA, PBER T FAMAID I VR TF E S 3~ 6 4
JIH PNH 8, 76 [ B 2 DUT 2% A 7T 25 JE 4 1k
PUEEIRYTY: (1) PNH & R4 (LDH<1.5 f5I1E#
HERR); (2) Wik 2845 828 % . REIRIHE, CTPA
5 V/Q AR DLW I B B A, RO Bl [RGB Bk e
R (3) AL TE B fa s K%, £
S AMAAN G NG T 5 A A R 8RR DL
FFBAL, a1 DVT FiGRe €, 28 H 24 I HAbm
BERHER, MAKFRETFEHEEEET mEH
TEFE 32 38 53 #MA N I 503697 B E (RP LDH< 1.5 £%
IEHAE L) & DVT stk %€, s e T i
RIT,  FIE e ST A I 0 o XU S A XU 3R
.

7 DMEREZR

pEERL

(1) AUAHBEHEAEERYG PNH &5 5
S B CLARRBECHBREWARES ; od A
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Appendix 1 GRADE quality of the evidence

IEITE 24 E X

[ JE AT AN (BT ESRON (E, iR
AN T R ZAG R LR wT £ B2

h Al T AR 280 o (L SE AN (LA FE A A ) F9 T REE, 3 —
BTG AT BRI I A 12508 (P 5

1% XA RAE R R R AT R, AT O AT g
AHATR, ik — 25 0IF TR AT B AR 2 A 3 A5 0 A ) )
TR

Befl AT E LT B L, A THES H S EAR A RE
SERAI, XRNAE AT E

B2 GRADE Hfiff s/
Appendix 2 GRADE strength of recommendations

(i e SE X

SRMERE AFRAMMIENE SCREFT A, BN (BE TR SRR
)
RS AR SR, EARFSY, A TR
(ETH | REFZIEH)

EE Tk, AL RBATRIHFERE LR % FHIE
WA A, KIFH, kAR E SRR A, i
AT ET IR TAE; F RAR R ERAE LR
FAsE At i E LT AMEIT ) BT AL B3 xR
RAGETINE

MR, AL L RAITHERARRTY FAR
HEA B R

BHREMR (HUEREFHHET)

G (kwifERAR AR, BWH (LR
EREARA), Rk (LT HRERRFTIN),
i (LT FRERAE A, HIRE (LFHF
EFRRIFAESAA), SRR (X Fm W ER S AH),
HRk (AFWFERLEAM), FxX& (LFEHF
ERENA), 2RE (LR AERLEIH),
Fwgk (AR RERER), F5 (LR
ER b)), 218 (TR ERASHA),
XEH (TR ERLEAF), 3 E (T
EfRZAA), A (xthf By Z24), TR
(R ERATIESNA) , & & (R A E B3R
BN, $H (AT FERTREEEREES
), 2B (RS E R LT et ,
IH (kEREREAKRA), T4 (AR FER
HHAIANL), Bk (T ERRZAHR), &
18 (kxthfEREAA), AL (LRHfER
fg ), Rk (A EWAERGAH), KIFH
(T Ao E s 1A

& £ X #

[1] Packman C H. Pathogenesis and management of paroxysmal
nocturnal haemoglobinuria [ J]. Blood Rev, 1998, 12 (1)
1-11.

[2] Bektas M, Copley-Merriman C, Khan S, et al. Paroxysmal
nocturnal hemoglobinuria; role of the complement system,
pathogenesis, and pathophysiology [J]. ] Manag Care Spec
Pharm, 2020, 26 (12-b Suppl) ; S3-S8.

[3] Shah N, Bhatt H. Paroxysmal nocturnal hemoglobinuria
[ M/OL]//StatPearls[ Internet |. Treasure Island: StatPearls
Publishing, 2024. NBK562292. [ 2024-06-05 ]. https.//
pubmed.ncbi.nlm.nih.gov/32965963/.

(4] BT, BBEAE, Skmifh, 55 ALPHTHLIX 10 4R Atk
I B 2 L0 26 11 PRAE AT = R A 204 [J]. PR
FREFA, 1997, 18 (3): 5-7.

Zhao X L, Yin X H, Zhang L ], et al. The epidemiology of
the paroxysmal noeturnal hemoglobinuria of Mudanjiang dis-
trict surveied in ten years [ J]. J Mudanjiang Med Univ,

1997, 18 (3): 5-7.

Vol.15 No. 5 1025



oA E % K

[10]

[11]

[18]

DuY L, Yang Y, Yang C, et al. Clinical characteristics of
512 eculizumab-naive paroxysmal nocturnal hemoglobinuria
patients in China; a single-center observational study [J].
Hematology, 2022, 27 (1) 113-121.

Ziakas P D, Poulou L. S, Rokas G I, et al. Thrombosis in
paroxysmal nocturnal hemoglobinuria; sites, risks, outcome.
An overview [ J]. J Thromb Haemost, 2007, 5 (3):
642-645.

Hill A, Kelly R J, Hillmen P. Thrombosis in paroxysmal
nocturnal hemoglobinuria [ J]. Blood, 2013, 121 (25):
4985-4996.

[lingworth A J, Marinov I, Sutherland D R. Sensitive and
accurate identification of PNH clones based on ICCS/ESCCA
PNH Consensus Guidelines-a summary [ J]. Int J Lab He-
matol, 2019, 41 (S1). 73-8l.

Brodsky R A. How [ treat paroxysmal nocturnal hemoglobin-
uria [J]. Blood, 2021, 137 (10): 1304-1309.

Cooper J P, Farah R J, Stevenson P A, et al. Hemato-
poietic cell transplantation for paroxysmal nocturnal hemoglo-
binuria in the age of eculizumab [ J]. Biol Blood Marrow
Transplant, 2019, 25 (7). 1331-1339.

Pantin J, Tian X, Geller N, et al. Long-term outcome of flu-
darabine-based reduced-intensity allogeneic hematopoietic
cell transplantation for debilitating paroxysmal nocturnal he-
moglobinuria [ J]. Biol Blood Marrow Transplant, 2014, 20
(9) . 1435-1439.

Peffault De Latour R, Schrezenmeier H, Bacigalupo A, et
al. Allogeneic stem cell transplantation in paroxysmal noctur-
nal hemoglobinuria [ J]. Haematologica, 2012, 97 (11):
1666-1673.

Liu L M, Liu S, Zhang Y M, et al. Excellent outcomes of
allogeneic hematopoietic stem cell transplantation in patients
with paroxysmal nocturnal hemoglobinuria: a single-center
study [J]. Biol Blood Marrow Transplant, 2019, 25 (8):
1544-1549.

Du Y L, Han B. Advances in hematopoietic stem cell trans-
plantation for patients with paroxysmal nocturnal hemoglobin-
uria [J]. Transplant Cell Ther, 2021, 27 (4): 301-307.
Hillmen P, Muus P, Diihrsen U, et al. Effect of the comple-
ment inhibitor eculizumab on thromboembolism in patients
with paroxysmal nocturnal hemoglobinuria [ J ]. Blood,
2007, 110 (12). 4123-4128.

Plessier A, Esposito-Farese M, Baiges A, et al. Paroxysmal
nocturnal hemoglobinuria and vascular liver disease: eculi-
zumab therapy decreases mortality and thrombotic complica-
tions [J]. Am J Hematol, 2022, 97 (4) . 431-439.
Gerber GF, DeZern AE, Chaturvedi S, et al. A 15-year,
single institution experience of anticoagulation management
in paroxysmal nocturnal hemoglobinuria patients on terminal
complement inhibition with history of thromboembolism [J].
American J Hematol, 2022, 97 (2): E59-E62.

Van Bijnen S T A, Van Heerde W L, Muus P. Mechanisms

1026 September, 2024

(28]

[29]

and clinical implications of thrombosis in paroxysmal
nocturnal hemoglobinuria [ J]. J Thromb Haemost, 2012,
10 (1) 1-10.

Araten D J, lori A P, Brown K, et al. Selective splenic ar-
tery embolization for the treatment of thrombocytopenia and
hypersplenism in paroxysmal nocturnal hemoglobinuria [ J].
J Hematol Oncol, 2014, 7. 27.

Hall C, Richards S, Hillmen P. Primary prophylaxis with
warfarin prevents thrombosis in paroxysmal nocturnal hemoglo-
binuria (PNH) [J]. Blood, 2003, 102 (10): 3587-3591.
Yu F, Du Y L, Han B. A comparative analysis of clinical
characteristics of patients with paroxysmal nocturnal hemo-
globinuria between Asia and Europe/America [J]. Int J He-
matol, 2016, 103 (6): 649-654.

Hillmen P, Hall C, Marsh J] C W, Effect of

eculizumab on hemolysis and transfusion requirements in pa-

et al.

tients with paroxysmal nocturnal hemoglobinuria [ J]. N
Engl J Med, 2004, 350 (6): 552-559.

Terriou L, Lee J W, Forsyth C, et al
effectiveness of eculizumab: data from the International PNH
Registry [J]. Eur J Haematol, 2023, 111 (5): 796-804.
Peffault De Latour R, Brodsky R A, Ortiz S, et al. Pharma-

cokinetic and pharmacodynamic effects of ravulizumab and

Long-term

eculizumab on complement component 5 in adults with parox-
ysmal nocturnal haemoglobinuria: results of two phase 3 ran-
domised, multicentre studies [ J]. Br J Haematol, 2020,
191 (3). 476-485.

Réth A, Nishimura J I, Nagy Z, et al. The complement C5
inhibitor crovalimab in paroxysmal nocturnal hemoglobinuria
[J]. Blood, 2020, 135 (12): 912-920.

Hillmen P, Szer J, Weitz I, et al. Pegcetacoplan versus ec-
ulizumab in paroxysmal nocturnal hemoglobinuria [J]. N
Engl J Med, 2021, 384 (11). 1028-1037.

Jang J H, Wong L., Ko B S, et al. Iptacopan monotherapy in
patients with paroxysmal nocturnal hemoglobinuria; a 2-
cohort open-label proof-of-concept study [ J]. Blood Adv,
2022, 6 (15) . 4450-4460.

Peffault De Latour R, Réth A, Kulasekararaj A G, et al.
Oral iptacopan monotherapy in paroxysmal nocturnal hemo-
globinuria [ J]. N Engl J Med, 2024, 390 (11).
994-1008.

Lee ] W, Griffin M, Kim J S, et al. Addition of danicopan
to ravulizumab or eculizumab in patients with paroxysmal
nocturnal haemoglobinuria and clinically significant extravas-
cular haemolysis ( ALPHA): a double-blind, randomised,
phase 3 trial [J]. Lancet Haematol, 2023, 10 (12).
€955-¢965.

Figueroa J, Andreoni J, Densen P. Complement deficiency
states and meningococcal disease [ J]. Immunol Res, 1993,
12 (3). 295-311.

Lewis L A, Ram S. Complement interactions with the patho-

genic Neisseriae: clinical features, deficiency states, and



W J PERR AR I 212 1 JRAE 24 B2 YT B AR (2024)

evasion mechanisms [ J]. FEBS Lett, 2020, 594 (16):
2670-2694.

Socié G, Caby-Tosi M P, Marantz J L, et al. Eculizumab in
haemoglobinuria  and  atypical

paroxysmal  nocturnal

haemolytic uraemic syndrome: 10-year pharmacovigilance
analysis [ J]. Br J Haematol, 2019, 185 (2): 297-310.
Liu H, Xia L H, Weng J Y, et al. Efficacy and safety of the
C5 inhibitor in complement
patients with PNH ( COMMODORE 3) .
Phase 3, single-arm study [J]. Am J Hematol, 2023, 98
(9): 1407-1414.

Patriquin C J, Kiss T, Caplan S, et al. How we treat parox-

crovalimab inhibitor-naive

a multicenter,

ysmal nocturnal hemoglobinuria: a consensus statement of
the Canadian PNH Network and review of the national
registry [ J]. Eur J Haematol, 2019, 102 (1) 36-52.
Cangado R D, Da Silva Aratjo A, Sandes A I, et al. Con-
sensus statement for diagnosis and treatment of paroxy—smal
nocturnal haemoglobinuria [ J ]. Hematol Transfus Cell
Ther, 2021, 43 (3). 341-348.

Konar M, Granoff D M. Eculizumab treatment and impaired
opsonophagocytic killing of meningococei by whole blood
from immunized adults [ J]. Blood, 2017, 130 (7):
891-899.

T ARSI B vl A RS 8 R TR B 90 s o Ak
W(2023 4R [T]. PR PR Aok, 2023, 24
(2): 81-92.

Chinese Preventive Medicine Association. Expert consensus
on immunization with meningococcal vaccines in China
(2023 version) [J]. China Prev Med, 2023, 24 (2):
81-92.

FuR, LiLY, Li L], etal. Analysis of clinical characteris-
tics of 92 patients with paroxysmal nocturnal hemoglobinuria
a single institution experience in China [J]. J Clin Lab
Anal, 2020, 34 (1) €23008.

BAEPE, 2201, WROK, S5, MR PEREAR Y I 217 H RO
gt R R (1], PR R, 2022,
61 (2): 205-209.

Cui X D, Li Y, Cao X X, et al. Clinical characteristics of
paroxysmal nocturnal hemoglobinuria ( PNH) complicated
with ischemic bowel disease [J]. Chin J Intern Med, 2022,
61 (2): 205-209.

Gurnari C, Colak C, Zawit M, et al. Chronic Budd-Chiari
syndrome in paroxysmal nocturnal haemoglobinuria [ J ].
Lancet, 2021, 398 (10304): el4.

European Association for the Study of the Liver. EASL
clinical practice guidelines: vascular diseases of the liver
[J]. J Hepatol, 2016, 64 (1): 179-202.

FEERE, e, oK. B R N 0 21 8 RS
MR A BTSR[], SRR 5 IR, 2017, 37
(1): 128-132.

Du Y L, Long Z B, Han B. Advance in research of thrombo-

sis in paroxysmal nocturnal hemoglobinuria [ J]. Basic Clin

[43]

[49]

[50]

[51]

[52]

(53]

[54]

Med, 2017, 37 (1). 128-132.

Faraoun S A, Boudjella M E A, Debzi N, et al. Budd-
Chiari syndrome; a prospective analysis of hepatic vein ob-
struction on ultrasonography, multidetector-row computed
tomography and MR imaging [J]. Abdom Imaging, 2015,
40 (6): 1500-1509.

Yasunaga M, Taoka K, Nakagawa H, et al. Eculizumab
treatment for ischemic enteritis accompanied with paroxysmal
nocturnal hemoglobinuria; a case report and literature review
[J]. Ann Hematol, 2018, 97 (8) . 1513-1515.

Northup P G, Garcia-Pagan J C, Garcia-Tsao G, et al. Vas-
cular liver disorders, portal vein thrombosis, and procedural
bleeding in patients with liver disease: 2020 practice
guidance by the American Association for the Study of Liver
Diseases [J]. Hepatology, 2021, 73 (1) 366-413.
Zheng M H, Chen Y P, Bai ] L, et al. Transjugular intrahe-
patic portosystemic shunt versus endoscopic therapy in the
secondary prophylaxis of variceal rebleeding in cirrhotic pa-
tients; Meta-analysis update [ J]. J Clin Gastroenterol,
2008, 42 (5): 507-516.

Bureau C, Thabut D, Oberti F, et al. Transjugular intrahe-
patic portosystemic shunts with covered stents increase trans-
plant-free survival of patients with cirrhosis and recurrent as-
cites [J]. Gastroenterology, 2017, 152 (1) . 157-163.
Habib A, Desai K, Hickey R, et al. Portal vein recanaliza-
tion-transjugular intrahepatic portosystemic shunt using the
transsplenic approach to achieve transplant candidacy in pa-
tients with chronic portal vein thrombosis [J]. J Vasc Interv
Radiol, 2015, 26 (4): 499-506.

Nishimura J I, Kanakura Y, Ware R E, et al. Clinical
course and flow cytometric analysis of paroxysmal nocturnal
hemoglobinuria in the United States and Japan [ J ].
Medicine (Baltimore), 2004, 83 (3): 193-207.

Jang J H, Kim J S, Yoon S S, et al. Predictive factors of
mortality in population of patients with paroxysmal nocturnal
hemoglobinuria (PNH) : results from a Korean PNH registry
[J]. J Korean Med Sci, 2016, 31 (2): 214-221.

Hillmen P, Elebute M, Kelly R, et al. Long-term effect of
the complement inhibitor eculizumab on kidney function in
patients with paroxysmal nocturnal hemoglobinuria [J]. Am
J Hematol, 2010, 85 (8): 553-559.

Hillmen P, Muus P, Réth A, et al. Long-term safety and ef-
ficacy of sustained eculizumab treatment in patients with par-
oxysmal nocturnal haemoglobinuria [ J]. Br J Haematol,
2013, 162 (1): 62-73.

Schrezenmeier H, Muus P, Socié G, et al. Baseline charac-
teristics and disease burden in patients in the International
Hemoglobinuria [T].

Paroxysmal Nocturnal

Haematologica, 2014, 99 (5). 922-929.

Van Avondt K, Nur E, Zeerleder S. Mechanisms of haemol-
ysis-induced kidney injury [J]. Nat Rev Nephrol, 2019, 15
(11); 671-692.

Registry

Vol.15 No. 5 1027



oA E % K

Pu J J, Brodsky R A. Paroxysmal nocturnal hemoglobinuria
from bench to bedside [J]. Clin Transl Sci, 2011, 4 (3) .
219-224.

Kanakura Y, Ohyashiki K, Shichishima T, et al. Safety and
efficacy of the terminal complement inhibitor eculizumab in
Japanese patients with paroxysmal nocturnal hemoglobinuria .
the AEGIS clinical trial [J]. Int J Hematol, 2011, 93
(1): 36-46.

Ferro J M, Infante J. Cerebrovascular manifestations in he-
matological diseases; an update [J]. J Neurol, 2021, 268
(9) : 3480-3492.

Meppiel E, Crassard I, Peffault De Latour R, et al.
Cerebral venous thrombosis in paroxysmal nocturnal hemo-
globinuria: a series of 15 cases and review of the literature
[J]. Medicine (Baltimore), 2015, 94 (1) 362.

Poulou L S, Vakrinos G, Pomoni A, et al. Stroke in parox-
ysmal nocturnal haemoglobinuria; patterns of disease and
outcome [ J]. Thromb Haemost, 2007, 98 (3): 699-701.
Ziakas P D, Poulou L. S, Pomoni A. Thrombosis in paroxys-
mal nocturnal hemoglobinuria at a glance: a clinical review
[J]. Curr Vasc Pharmacol, 2008, 6 (4): 347-353.

Silvis S M, De Sousa D A, Ferro J] M, et al. Cerebral
venous thrombosis [ J]. Nat Rev Neurol, 2017, 13 (9):
555-565.

Aguiar De Sousa D, Lucas Neto L, Jung S, et al. Brush sign
is associated with increased severity in cerebral venous
thrombosis [J]. Stroke, 2019, 50 (6): 1574-1577.
RS MRG0 2x , AR M2 o 22
I 2 b P e DK I AR TR 12 W IR T 48
2019 [J]. HeepigRl e, 2020, 53 (9): 648-663
Neurology Branch of Chinese Medical Association, Cerebro-
vascular Disease Group, Neurology Branch, Chinese
Medical Association. Chinese guidelines for diagnosis and
treatment of cerebral venous thrombosis 2019 [ J]. Chin J
Neurol, 2020, 53 (9): 648-663.

Griffin M, Munir T. Management of thrombosis in paroxy-
smal nocturnal hemoglobinuria; a clinician’s guide [ J].
Ther Adv Hematol, 2017, 8 (3): 119-126.

Ray J G, Burows R F, Ginsberg ] S, et al. Paroxysmal noc-
turnal hemoglobinuria and the risk of venous thrombosis: re-
view and recommendations for management of the pregnant
and nonpregnant patient [J]. Haemostasis, 2000, 30 (3):
103-117.

Heller P G, Grinberg A R, Lencioni M, et al. Pulmonary
hypertension in paroxysmal nocturnal hemoglobinuria [ J].
Chest, 1992, 102 (2): 642-643.

Hill A, Sapsford R J, Scally A, et al. Under-recognized
complications in patients with paroxysmal nocturnal haemo-
globinuria: raised pulmonary pressure and reduced right ven-
tricular function [ J]. Br J Haematol, 2012, 158 (3):
409-414.

1028 September, 2024

Rother R P, Bell L, Hillmen P, et al. The clinical sequelae
of intravascular hemolysis and extracellular plasma hemoglo-
bin: a novel mechanism of human disease [ J]. JAMA,
2005, 293 (13): 1653-1662.

Humbert M, Kovacs G, Hoeper M M, et al. 2022 ESC/ERS
guidelines for the diagnosis and treatment of pulmonary hy-
pertension [ J]. Eur Respir J, 2023, 61 (1) 2200879.
Salim O, Yiicel O K, Karatas G, et al. Cutaneous thrombosis as
the presenting finding of paroxysmal nocturnal haemoglobinuria
[J]. Br J Haematol, 2015, 171 (3): 296.

Sinclair S, Merten S. An unusual postoperative manifestation
of paroxysmal nocturnal haemoglobinuria following gender re-
affirming mastectomy [J]. ANZ J Surg, 2023, 93 (1/2):
393-394.

Hill A, Rother R P, Hillmen P. Improvement in the symp-
toms of smooth muscle dystonia during eculizumab therapy in
paroxysmal nocturnal hemoglobinuria [ J]. Haematologica,
2005, 90 (12 Suppl) : ECR40.

Brodsky R A. Advances in the diagnosis and therapy of par-
oxysmal nocturnal hemoglobinuria [ J]. Blood Rev, 2008,
22 (2): 65-74.

Moyo V M, Mukhina G L, Garrett E S, et al. Natural
history of paroxysmal nocturnal haemoglobinuria using
modern diagnostic assays [ J]. Br J Haematol, 2004, 126
(1) 133-138.

XFAE, B BRI WRITIR R (2022 W)
[M]. b5t BT (R iR, 2022,

Deng C H, Shang X J. Guidelines for diagnosis and
treatment of male diseases (2022 Edition) [ M]. Beijing:
Chinese Medical Multimedia Press, 2022.

Misztal T, Tomasiak M. Pathophysiological consequences of
hemolysis. Role of cell-free hemoglobin [ J]. Postepy Hig
Med Dosw (Online) , 2011, 65: 627-639.

Cai Z L, Song X Q, Zhang J Z, et al. Practical approaches
to treat ED in PDESi nonresponders [ J]. Aging Dis, 2020,
11 (5): 1202-1218.

Sahin I, Ozkan M C, Mete N G, et al. Multidisciplinary
clinical management of paroxysmal nocturnal hemoglobinuria
[J]. Am J Blood Res, 2015, 5 (1): 1-9.

Kwant C T, Ruiter G, Vonk Noordegraaf A. Malnutrition in
pulmonary arterial hypertension: a possible role for dietary
intervention [J]. Curr Opin Pulm Med, 2019, 25 (5):
405-409.

Callejo M, Barbera J A, Duarte J, et al. Impact of nutrition
on pulmonary arterial hypertension [ J]. Nutrients, 2020,
12 (1) 169.

Haglund U. Gut ischaemia [J]. Gut, 1994, 35 (1 Suppl) :
S73-S76.

(Wi . 2024-06-12 SEMH . 2024-09-18)
(A & )



	目录
	摘要
	１　共识制订方法
	２　血液系统受累
	３　消化系统受
	４　泌尿系统受累
	５　神经系统受累
	６　呼吸系统受累
	７　心血管系统受累
	８　皮肤受累
	９　勃起功能障碍
	１０　营养支持
	１１　小结

