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(WE] BH 0 HrFE K R i 2T 28 11 PRAE (PNH) A5 Bk 22 1M (IDA ) B8 # MR YT I
PO, ik I 2011 4F 11 H 2 2018 4F 8 HEZUA 1Y 48 5] PNH 43 IDA 4, 3
2061 L 19 49, FPALAF S 32(1 ~62) % o AR UIR/E K ANERIG T I s e k. R 48 i PNH
I IDA B T, 30 B D IRAMITRYT L 18 B2 ek AMITR YT (12 B4 4R BV kMR TT , 6 491 11 iR
FMFIR T ICRUG BRI DK ANERTR YT ) o 48 191 B 3 H Ok A0 AL PNH SR K/ Sk 90.2% (38.5% ~
99.9% ) L4l PNH FLRER /N K 69.7% (27.6% ~98.1% ), 304 LI IRAMEVAIT ¥ th, 56 % (20/36) 3%
PR SN, HGB 384 v o T 0 21 (10 ~ 52) /L, 18 FlF kMR IB YT H 2 16 491 (89 % ) #RAR 1ML
WU, Hor 6 461 11 RAMEIAY T AR AR MR SN, BKAMERIRT T I S BIARAR L= R . #MERIRYT
J R LT LDH 7KW 2380 5, PRGN, AAS B SO 5200, A 22 A= AR 1 e M 25 AR 5 ) P2 FE AN
RN, #5198 PNH A I IDA BH SAMEIATT AT A AR R HGB /K- 5 FUIRAMISARY I 7R, ik
AMIIRITAT AT VE A RERY TR s AMEKTRY T G Tk = 22 LR PNH R R 6
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[Abstract] Objective To evaluate the efficacy and safety of iron supplement in patients who have
paroxysmal nocturnal hemoglobinuria (PNH) with iron deficiency. Methods We performed analyses on
the clinical data of 48 patients who accepted oral and/or intravenous iron treatment. Forty-eight consecutive
PNH patients with iron deficiency who visited our hospital between November 2011 and August 2018 were
enrolled in the study. Results Total 30 patients received oral iron; 18 patients received intravenous iron
supplements, including 6 who did not respond to oral iron. The median PNH clone size was 90.2%
(38.5% — 99.9% ) in the granulocytes and 69.7% (27.6% - 98.1% ) in the red blood cells. The response
rate was 56% (20/36) in patients who received oral iron, and the hemoglobin concentration increased 21
(10 - 52) g/L compared to that at baseline. Sixteen out of eighteen(89% ) patients responded to intravenous
iron; 6 patients who did not respond to oral iron received intravenous iron, and the hemoglobin level of 5
patients increased. Patients exhibited increased LDH levels and deepen urine after iron supplementation;
however, no severe adverse events, such as thrombosis and iron- related adverse effects, were noted.
Conclusion Iron treatment is safe and effective in increasing the hemoglobin level in PNH patients with
iron deficiency; those who did not respond to oral iron could benefit from intravenous iron supplement.
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WA R P B MR ot 21 2 1 R (PNHD J2& R AP
T I /AL 20 i PIG-A 35 R 228 FIT S0 v B MR
LI PR DA P 4 Pk I A6 P 5 I e e PR I e v JXL
W XA T2 J R B R iy o SR AR KR il
B PV -T2 HGB A (5 75 25 1M % 28 RR 2 e R
WHES , AT SRR B =, i iE— 25 in = PNH &
FRMARSE . IO BEAEMIE Won £ PNH
BRIk = KR35 76.3% . HH, PNH A H kb=
R AMKIRIT — BHAFA G, BN AT 0 HGB K
SRR N R MA A B . BRI, FRATT T
AEFR BECIA 1Y PNH & I Sk 4 7% 1l (IDA) 3 %b
BRIRIT ST R e A TP R

w577 i%

— Jp il

A 2011 4E 11 7 % 2018 4F 8 [ 5tz T-Fe b It
FHEAIZ T 1) 2688 PNH 5 31 IDA BB 48 i . 4 AR
HIIRIRTTHT LA A RS 5 SRRy, HiE 2
DA A B R ER KA NIR T o o 30 B4 1 IR
HMERIARTT L 18 Bl 3Z i kMR R T (12 4407 46 B e
KAMISEIT , 6 61 L HRAMKIG YT IR PR P kb
BRIGIT ) o 4 L PNH 2 K1 2 18 SCRik [3-4 A5 ifE
IDA & X N HGB < 120 g/L H.IMi54k 8 A <30 pg/L,
PESCN A ML P BRSBTSk i A
BRI BRAMG IR (2 AE 2 B A5 LA S i S Ak it
ZHH,

ORI T bR

1 AMITRYT T 5 - IR A EWR 2K 25 mg,
H 3K, &2 D 1A Hr kR ek « el gk
T 9 (4 % 100 mg/5 ml) , T4 YK 100 mg, )5 &K
200 mg, fil A 100 ml A= # £5 7K b Bk 1, b H
VIR 3 IR 2] i I B A SRR S
AR (mg) = KT (kg) x[150 g/L ()8 140 g/L( &) -

HHTHGB(g/L) ]x 0.24+500(mg)

2. 97 RCH E FRUE  AMBIR YT 1A 7 80T
Hro HGBIKF-BUAITHI =10 g/L PFE AR5 I
W 2E RN . HGB o F i sl s AR ik b bRt &
AMERIR YT TR FHIRAMIIRYT 5 R A A
iy T SRR BT N O

30N ROV W - AR B 25N RN <

1R AR 0] 5 S5O T T 32 1) 1 3 0 1 4 I 5
A AR 5 v P O S« e AR R e e S O 7
TR N ILAE 9% I I R A A = A A

= Bl

IO 1 SPSS 22.0 A it AT e it 2740 M o I Sr A
A B 4 R) LY # % 22 AR R ¢ K 59 5 Mann-
Whitney UG5, 4328748 5 >R AR B AE 315 5 4R
J7 AT A LR g, B X e R 56 . P < 0.05 022
AR

# R

— R BRI R RRIE

48 i PNH &1 IDA H &, 55 29 1 £ 19 41,
HIZ AR 32(12 ~ 62) % s L4l it PNH s Fp (v 5k
69.7% (27.6% ~98.1% ) , Fi 4 Jifd PNH v [ H 3 %k
4 90.2% (38.5% ~99.9% ) ; #1112 " i HGB 4 72
(44 ~ 113) g/L; 112 " 7 IfiL 75 2k 25 11 (SF) Ay 11.8
(5.2~29.9)ug/L. HHRAMELH 5 ok Mk 20 i ik
LRI PRI LU LR 1,

= LA O

4R 48 471 PNH & 3 IDA H - AMKIGYT )5 36 il
A N, A RCR A 75.0% o

30 ) 1 Ml #M R IR T B E R IR LA H R
HGB 4 91(75,107) /L, BIRITHTHY 72(64,84) g/L H
WTE (1=-7.725,P<0.001) , $1{i7 HGB F} = {H M
21(10~52)g/L;20 1] (56% ) #3497 11~ J] HGB
/DT 10 g/L, FRAF M 22 RN o 20 B13RA5 1R
= RN A #N KR T S A MCHC 28 301 (295,
312) g/L, BEIAIT Rl 1) 284 (273,299) g/L B & T+ &=
(t=4.098,P=0.001),

18 (R kAN T B T, BRI 27 SN 6y
88.9% (16/18) ., o 12 flpybatE 2z i kb ekinyr
B 1L IAR M2 SO 5 6 91 T IRAMEKIR 7 AR R
A5 0LV 27 I I T 42 32 T K AR T, 5 R4S 1l I
ROV (D) o 18 Bl IKAMEIRYT IR R A
£ HGB . H i MCHC 735/ 2 66 (57,70) g/L %} 89(73,
96)g/L.278(272,298) g/L %} 303(292,308) g/L, iAJ7
Jii HGB \MCHC 4 7 .

= RS EE

20 151 11 IR 40 R 7 ARAT 10 2 SN AR
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HGB (g/L)
(o)
o

1 e b ekl B)iFEIN7 AN RS

o T fH] 1 o (52— {513 ifil4 —e=JifhlS —e=iifil6

1 6 IRAMETEROEH # kb 85 HGB 221k

12617 1A Y7 8Pl B 2 4 T 2RI S5, o
SF }y27.6(11.7 ~74.3) ug/L, B IAI7 1 B2k b A7 %k
[ 13.3 (6.3 ~23.5) pg/L B & 3% Jin , SF v {3 3% Jin
0.65(-0.2 ~ 5.88) 1% ; & Bk 4 111 100 F1 B2 (ISAT) Hr fif
$0°00.19(0.05 ~ 0.49) , #ARYT HT HL LR ISAT {7 %k
190.07(0.03 ~ 0.15) Bf 5 38 /11 , ISAT H 47 34 11 0.83
(0~8.2)f%.,

BRI RMER TR 7 AR AR IR 2 s R T 8 il A
LA 97 SO AG B2 A T SF, 7 550 234.14
(13.82~377.5) pg/L B0 ¥7 1l B 4k 1Y 11.6 (5.7 ~
29.9) ug/L BH @ 34 hin, SF 37 18 i1 26.32 (5.68 ~
55.77)4% ; ISAT "%k 0.53(0.23 ~ 0.83) , #5IA97
AT 5E2R ISAT A9 0.07(0.04 ~ 0.15) B T34 /il , ISAT
P 6.49(2.64 ~ 14.8)1%

DU MBS X PNH SRR/ INI 52 ]

319 5] £ 35 A2 4R T HT S A T PNH e
e, #MERIAIT 1 A G PNH 20 & e B vh i 8k
79.1% (61.3%,87.3% ) , B . 5 FIR YT R 1Y 69.2%

(52.8% ,86.8% ) (t=2.555,P=0.020) ; iA¥7 5 PNH
ki R va R AL B 93.2% (85.0%,98.8% ) , S5IAYT
HTH95.2% (86.1%.,97.7% ) tL #5748 2775 X
(t=-0.960,P=0.350).

F AMIITRYT X LDH SR IRLTZR (TBIL) Y520

324 5] F 3 AMKIG YT S A T i LDH &
TBIL 7K #MISARYT 10 H 55 LDH A 2 123(1 402,
3009)U/L, BAIFHETAHY 1 575(1 298,1 891) U/L B it
Fh (¢=3.274,P=0.003) ; A3 LI S0 Y 18 451
BAEFEIRIT 14 H )5 2 LDH 4 2 502 (1 555,
3 424)U/L, BAITRI 1 631(1 426,1 982)U/L B
THE (1=3.133,P=0.006) . #MKIGIF 140 H G
£ TBIL A 29.0 (20.6,39.6) umol/L, 5 & J7 Tif #Y
25.7(17.9,34.3) umol/L b 4 22 53 o 4t i1 % 7 X
(t=1.921,P=0.067),

AN N9 31

AR A8 M KR, 28 141 (58.3 %6 ) R IR (L Hi Al
o MRAMEIRYTY B, 5 61 (13.9% ) Bt K
AT, T K I e A S A S TS, TG
— B RAS B T2 o 18 B kAN IR T
H 2 (11.1% ) 0 A PRI AN, i 25
J5 Gt s To— M0 R AR A AU B R IDK AR o bk AR
HA R R BB R A F A . 24 1] SR HEAT T L
JiF K PR 28 W I, 3R 7 e i LT 58 96 7 i R AR
[60.6 (48.5,70.8) umol/L X} 62.0(50.2,77.5) umol/L,
1=-2.645,P=0.014], MR ERIGITHI G 27 L5
P25 X [4.5(3.9,5.1)mmol/L % 4.7(4.0,5.7)mmol/L,
t=-1337,P=0.194],

R FRANEMLLE A PRAE A I Bkt = (8 RS R MR S I RAFAE AR

FEELL I PRAFFAE T RAMZZH (30 f51)) kML (18 f5]) Giitik PfH

P (e, 5 /4) 18/12 11/7 1.000
HE AR (%) 35(23,42) 32(27, 54) -0.170 0.865
P WBC(x10°/L) 4.42(3.79, 6.41) 4.37(3.49,5.34) -0.192 0.848
F{ HGB(g/L) 72(64, 84) 66(57,70) -3.601 <0.001
F{y PLT(x10°/L) 244(168,284) 184(134,301) -0.724 0.469
P ARC(x10°/L) 181.9(152.5,221.5) 176.9(120.9, 276.9) -0.170 0.865
Hfii MCV (1) 89.8(83.2,95.6) 98.6(87.6, 103.7) -2.108 0.035
FP i MCHC(g/L) 284(273,299) 278(272,298) -0.757 0.449
"3 SF(pg/L) 12.0(8.4,15.6) 11.4(6.4,17.0) -1.106 0915
F A7 1378k (umol/L) 4.52(3.46, 5.66) 5.28(4.02,5.52) -0.990 0.332
PTG R IR 0.06(0.05, 0.07) 0.07(0.06, 0.11) -1.576 0.115
P21 4T PNH T2/ (% ) 72.9(52.0, 87.3) 62.8(50.9, 84.7) -0.085 0.932
PR PNH 5l (% ) 95.4(85.8,98.0) 96.5(86.4, 98.6) -1.044 0.297
fFf3 LDH(U/L) 1561(1269, 1834) 1 830(1 323,2209) -1.107 0.268
43 TBIL (umol/L) 23.1(16.2, 30.8) 32.4(24.3,52.6) -2.119 0.034

1 : ARC: MU AN SHETTHGMCV L ANIEAT  MCHC - X L4126 PR 5 SF - IV K 8 11 ; LDH  FLAR I U8 ; TBIL . S IHET 2
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B 50 PNH R34 A 06 o 19 i LA
FERZ KA ] i A A LA A R %R
BRat 22 | AR A1 i B gt 21 40 it A il 5
PN E A FRATRT AT SR, gl
R PNH 5 35 I 208 2 /K7 B35 A7 . X
PNH & IDA e, H BT HUAR RIGY T TN 120 B
SCBHWE I Y & A, 4k 2 R ANERIA YT o FRATT IR A
G X T TC AR A AR AT A MAA i 350 A 2kcd il o
NS I B #MIIRTT AT R A5 2 5l 2 IE 3
L, 75 %o RA ML S

TATHBAMIRI T RIS 5RIT R 1 H B
AN UL A PNH s fER/NIE 25 5, REHAMEIRYTY
FEASHE I PNH 3 1, 78 B 1 K/ A MKIRYT 5 4040
Jitl PNH 5 AR YT R 0 T e 2 B il 1k 1 2k
Rl P 21 200 B A il e s, A0 T A 21 20 A
S LY 7 T I 3 R R i 32 A MARTE AL i B

PNH & I IDA #MK IR T 119 fe it pE 2 7T g
TINEE 5 I, 3t 2 2 R e A T BN IR T S I
AR S . Mengel 55" 15 4 451 PNH & Bk i & 1E
TFANSIATT TR 3 ~ 7 K B e &, 3
D55 %0 R 36 97 1 n 2k B8 AR A B B A O
Rosse 5 W04% 2 kMK IR YT A IF ki = PNH
SBE R AT N E G, M R S L2 2
M TR R AR G, I B AMKIRY T J5 iR HGB A A
b 11 ) I T 3 o £ e [ =S T TR AN B X = S
TR T E I 00 F AR AMER B RS R T 2 2 I
JEURLRD T8 5 B BELT A0 A L, M) it A SRR
{14 2T 40 0 246 %o 5 48 T i . FRATT A0 25 SR IR R i
RAMEIARYT S PNH A 5 IDA & 1 1M 3 A hn =
LDH 7KF-W 5 38 15, SR MR YT RS 42 45 PNH ¢
GETE PN LT 20 A B, D 2 E

CLANERE RIS 2 RN, A OGO RRE KA
A Bt 2 T i, DR T e ) A5 o e kb 2k Tl i
EEE IR IERE . AR AMNERIAYT I R BR IR
RSN, H AW EE B3 WU ZE R & il
I RIE X T AR S R REAR KN | B T
FERF A1, LA SR FH 10 RN 20 U /NS e o Dk A bk
RIT TR,

FRATHI W FE 7R 23U /N a7 kb 42K i v 2
AN HGB Fh 3 8 B2 A 1 10 BRce Mk, TAS R R Bz
A E T B 22 5. FFRGEIT R 1A ik
Tk /NS ek Mk BB R ASL SF R 23414 /L BHRYY

RGN 26.32 4% , B & T 1 IRAMER Y 27.6 (11.7 ~
74.3) pg/L F10.65 % , 2 B IR MZ R 1 IRAMZRT 7 3%
B 45 R MERYA YT IS ER T AR B Y 2 S B
6] o 691 I R Mk T3 50 e ok Rk S 491 345 1t
WE N, $ R BB FR A T IRAMERIR T N RE M4k
S0 PRRER R, SRR N SR FH R K a8 AR Rh R
1BIT

AAFFEEE R R, BT G = FHAR ) JELUB 1 4
P I & A2 2544, PNH A1 IDA B # kA7 R
RERSHE = HGB 7K V- LABRGE B2 1l s # MR YT A R4
RV I, T I AH DGO & AN B S 34 43k
ANFR R B KR MR R 7 38 T IRAMISR T 7 7 A 4T

2 % Xk
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