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[Abstract] Objective To explore the clinical characteristics, and the effect of paroxysmal
nocturnal hemoglobinuria (PNH) clone size and its evolution on response and survival in aplastic anemia
(AA) patients. Methods The clinical data of 90 AA cases with PNH clones from 316 AA patients
between January 2011 and September 2014 were retrospectively reviewed, their clinical characteristics
were analyzed, and the influence of PNH clone evolution and size on response and survival were explored.
Results (D Of 316 patients, 90 cases (28.5% ) with PNH clones. Of 83 cases with long-term follow-up
data available, the complete (CR) and partial response (PR) rates were 43.4% and 33.7% respectively,
with the overall responsive rate of 77.1%. The 3-year and 5-year overall survival (OS) rates were 79.4%
and 76.1% respectively. (2 After immunosuppressive therapy (IST), the PNH clone changed
from negative to positive in 24 cases, persistently positive PNH clones were observed in 22 cases,
disappeared in 10 cases. There were no significant differences in terms of overall responsive rates, survival
rates, absolute reticulocyte value, TBIL, IBIL and LDH among the three groups (P>0.05). Ten cases
became AA-PNH after a median time of 15.6 months, no significant differences were found in overall
responsive and survival rates between the 10 cases and the other 46 cases who were monitored for PNH
clones (P values were 0.896, 0.688, respectively). (3 According to univariate analysis, age=55, infection,
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VSAA, ANC<0.5 % 10°/L and absolute reticulocyte value <0.012 x 10""/L had significant influence on
survival (P values were 0.026, 0.000, 0.001, 0.000 and 0.010, respectively). Cox regression model
analysis identified that age, infection and ANC were independent prognostic factors affecting survival (P

values were 0.050, 0.012 and 0.050, respectively). The PNH clone size had no significant influence on

response and survival based on univariate and Cox analyses. Conclusion

evolution had no significant influence on response and survival.

The PNH clone size and its
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LRI GERE : a1 BPE 7347 2011 4F 1 H 22014 4F
9 HFBHIIA Y 316 4] AA 5, AA 2 W K™
B3 P2 ISR 6 IhRifE

2. PNH 5 A6 - 107 ] CellQuest #514: , 5% FH#¢
TeARTCE 18 7K PR B i 2K 78 AR (Flaer) , W H 96
¥l BD 2 #] FACS Calibur 3 =X 20 A 4SS I #1 & 1fiL
CLANML RN A . 2040 BT AR 42 4 - 1gG1-FITC |
IgG1-PE,CD235a- FITC ., CD59-PE ; %7 4ff i 47T 4 12
§% : CD45-PerCP .CD33-APC .CD24-PE .Flaer, /3t
10 000 M4 B 41, CD235a* CD59 41 il 11 43 3 M 4T
41 fifd PNH 5 B K/ 5 43471 5 000 /4 22 41 i, Flaer /
CD24 4N A 43R AR 41 PNH ST K/, KT
1% Rk PNH 5 FHAE , B 7R K % PNH 5af&
AR, AN B PNH So b FHE , IST J5 H B0 IR ¥ 1ML
(Ham ) 2055 FH A B30I R S 55 95 25 A0 56 /9 Ho Al PNH
MRS N2 W AA-PNH ZEG1IF

3IRIT T EE IST 48 - i A\ e i 24n Bk 2 1
(r-ATG, ¥ [ Sangstat 2 F] 7™ it )3.55 mg - kg™ -d ' x
5 d BEPT M B A0 Bk 1 (p-ALG, iIUA Y il
TS BT P ) 23.5 mg kg - d7 x5 dBRS MR
(CsA)3.0 mg-kg'-d', MR & CsA IfiL 245 ¥ J& 18 %
2h, FERIAYT AME 10.0 mg- kg™ - d7 B HH A

0.2mg-kg'-d" ;MR 025 mg-kg'-d" ; 4EA K B,
FEW 500 pg, R 1~3 o i e 40 21 40 i I R
MM/ A4 F B 2 HGB=60 g/L & PLT=10x10°/L,
FEAE I ul ™ 5 HY I 24 PLT=20%10°/L

4. J7 bR : S5 SCER L 7-8 AR E RN T4, 58
LG (CR)HHR 22 (PR) E SR A K

5. Bty : B2 SR AR T B 2015 4F3 1 30
H, P BEDT 30(1~72) 4 A, Bl 5 7 204 48 HL 1S fill
Vi AR E RS, 90 (] T k)i 70, 4% 83
B A SR R R, B TR bR AL EE - 0l R
BB 52 B SR A (AL 45 G e o A e (A A
R AU 2E Y 0 55 ) | VS I AF G2« L Ui I
£1 #5111 (FHb) 453 2k 11 (Hp) \Ham i 4 . /K Rous
R SIHZIZ (TBIL) | [A] #2041 % (IBIL) .LDH .,
PNH 545, B S i il S E s ol . B EAE(0S)
W SCHBRZ ZREDTA R 3D H INBET 2 SO R
WIFET

6. Biit2F b B . oK FH SPSS 16.0 4k 4h HE1 7883t
2R I R RE S TP RCR F A 8 (GE ) 6o
2 1] S 8 B L 1) R FH o Kz 36, 20 ) 3 4509 Rt
1 bR AR 2 806 50, A2 47 53 B >k F Kaplan-
Meier 4 J Log-rank K56 , 22 R 2 4347 K F Cox [A] )5
TR, P<0.05 A2 5 A5 T2#E L.

# X

1. I RAFFAE : 316 i 2 35, £ PNH 5k 90 4]
(28.5%) , Hir1 66 151 (73.3% ) o i B2 PNH 7,
2411 (26.7% )IST Jri Hi B PNH s B . 55 47 441,
A3, R AERR 28 (3~74) % AR IR =18 % 3 65 1]
(72.2%), <18 %K 25171(27.8%) . 85 FlfTH &l
G A, 81451 (95.3% ) 1k I 4 i T A < 20% . 3
B AA(NSAA) 11 4] (12.2% ) , 7 AA (SAA) 58
1 (64.5%) , B 5 AA(VSAA)21 1 (23.3%) , 51
1(56.7% ) LA MLAE MR , 48 191 (53.3% ) LA ILAE
AL . WIS R IR GEE R 21 411 (27.3%)
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84 151 (93.3% ) FE 34 e i ) 3¢ B Ay 4 1f. 200 e ik
H i WBC 1.89(0.34~5.00) x 10°/L , H 437 Fh it
] 4 %F 11 %0 (ANC) 0.45 (0~2.79) x 10°/L, H1 fif

HGB 61(33~123) g/L, {137 PLT 10(1~101) x10°/L,
37 21 40 SRR (MCV ) 93.6(76.1~120.7) 11,
7 22T 40 S (Ret) FE 471 0.68% (0.03%~4.02% ) , 1
i Ret 4 %f {H 0.016 (0.001~0.217) x 10*/L; 80 {4

(88

9% ) FECE A 1ML et
2. IS R R B BT A H 3 FHb < 50 mg/L |

Hp >0.125 g/L, Ham 12030 2] [ % , JR Rous 13w /4
FAE . 47 TBIL 13.0(5.7~92.0) pmol/L, Fp {3 IBIL
8.1(2.2~31.7)umol/L, "1{i LDH 154(52~438)U/L,

Biti 177 39 1Al , 9 4] (10.0% ) FHb>50 mg/L; 6 il

(6.7% ) Hp <0.125 g/L; 5 {4 Ham i 56 (55+) , 5 41
Ham i 5 (+) ; 83 f4i] & 3 tP i TBIL 9.6(7.7~87.9)
umol/L, {37 IBIL 7.2(5.9~74.9) umol/L, H /i LDH

188

(112~2 912)U/L ; 3 il R Rous it 55 (+) .
3. G AR R T B R AT e e R A

RUAT, BRI 2 1] 838 R DL A3 24 5 A nT A3 Hr ) 88
) B T I HAZ AL 81 41(92.0% ), 578 A% 1 7 14
(8.0%) : +X 2 {5 (Frpr 1 6 A +8+X) ,-Y 24 ,-12,

t(2;

E b

10) (ql4;p15) .dup (1) (ql1;q44) 4% 1 1, IST
4 A% R IE R B L B R T SRR, -7

2] ,del(12) (p12) .inv(9) (p11q13) 4% 1 #il, +8+X
B IST A A Jdel(13)(q12;q14)

(43
(22

4. J7 R AT PRI RN 83 1 B, CR 36 4l
4% ) , PR 28 4] (33.7% ) , JC &% (NR) 19 i
9%) . HERNTI1%., SHIEECRGEE X,

Horp 3 BN S K, 1 Bil5% o AA-PNH ZR51IE,

153 Joe Ay B R 2E S R LR AR (MDS) o 83 i 3
34EOS KK 79.4%, 5 4F OS H N 76.1%. 164 ##
FET, Ho i i 3 8] AR M S ) SR 8
FLBET 541

5. IST Ji5 PNH i B i 48 . 5 5 (8 5 L 0IsE T, 7
2305, 22 K Wil PNH a8 4k, HiAx 56 i i
W PNH 3754k : DIST J& PNH o 54 g B
24151 (42.9% ) , Horpr 3 45 F 35 5 BH IS PRk % B, 24 41
B CR 1415 PR 8 i NR 2 il , 5% K 91.7% ;6
1) 55 F H B0 PNH 5 B J5 e % . (@PNH b B FF4E
FHPE 22 11 (39.3%) , CR 11 4] PR 10 5] \NR 1141,
FRR N 95.5% ;8 15| PNH T [ K 4 41725/ (10 451]
FaaE . IST J5 PNH e 15 1041 (17.9% ) ,CR
8 1] NR 2 4], 5 RR N 80.0% . —2H Hi# Ret 4 Xt
{E . TBIL .IBIL .LDH /K-, £ 443 & OS #:2H [] LU 55
Z s EE (P > 0.05) (R 1),

IH 10 411 (17.9% ) & #4578 A AA-PNH £ 5
fiE, Hr o G AR st ] R 15.6(3~36) 4~ H |, HiHI NSAA 2
1), SAA 54|, VSAA 3 i . A2, 10 4] 2 75 Ham
RIS BATE , TG IBIL X LDH ¥4 , 4 i) PNH 52 5
P, 6 451 PNH 5e R B , JHov 2 f9Pk7 48 ] PNH b i >
20% , HiAx 4 21 40 i R 40 i PNH 52 44 < 10%
8ok AA-PNH ZEGE ), 10 61 H 34 Ham 4086 247 BH
ol 55 B, T R Y TE AR T B, 2 9] £ P ]
Feah o IR, 8 19 5 Ret 4 XHE > 0.10x10™/L, 2 {5l I
41 2 K1 75, 9 5 LDH 34 5, Hivb 4 4] LDH KT
1 000 U/L, 9 i 4 21 My a8 21 21 ff PNH 52 % > 50%
(£2). 1015725 H AA-PNH ZEGAE B IST A AL
K0S F 5 46 I ARGl AA-PNH ZE A 1E B H HL
BMESHTE I FE L CHRFE:90.0%% 91.3%,
$=0.017, P=0.896; 3 4F OS % : 90.0% %} 94.8% , 5 4F
0S*%:90.0%% 89.2% , P=0.688) ,

6. LI BF PNH g [ /I J2 H: 5 Ret 4 X {H
TBIL . IBIL . LDH J¥7 %% 1 % & < L H B PNH 2

R RIEIREE A R AR 10 21 85 1A PRAE (PNH ) e ek AR F A S8 == H A S 1
S EFERR N 4 %
) LG E R — HEAEHT (%)
245 % Ret £ X HHE TBIL IBIL LDH
i " . o (%) 34EOSE 54EOSHK
[x10%L, MGERE) ] [pmol/L, MGFEF) ] [pmol/L, MGERD ] [U/L, MGFER) ]
PNH 5B A
W H A 24 0.015(0.004~0.072)  14.8(6.6~92.0) 9.2(4.6~17.0) 156(99~385) 91.7 95.8 95.8
FFLEH A 22 0.021(0.003~0.065) 10.2(7.0~42.8) 7.2(4.6~23.6) 156(89~220) 95.5 952 95.2
AR 10 0.011(0.002~0.067) 16.1(5.7~25.0) 7.3(2.2~24.2) 130(97~326) 80.0 85.7 64.3
Pl 0.524 0.084 0.251 0.924 0.409 0.238

1 Ret: PIZULT AR ; TBIL ; A AHZL % IBIL : [H]4%HHZL 5 OS : B/EAT
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FHAE B 66 5] 8 5 v 59 il 50 & Bl 1 7 kL, Hirp 42
14 (71.2% ) PNH 32 [ <10% , 6 141 (10.2% ) PNH 7 [
10%~ < 20%, 6 141 (10.2% ) PNH F % 20%~50% , 5 ]
(8.2% ) PNH 52 & >50% ( ¥ 0 ki 41 g ) . 24 il
(40.7% ) F 34 7 400 it S 21 40 i PNH 5 [ 24 P e, HC
F 19461 (79.2% ) ki 40 il PNH Sefe>2T 40, 59 9 54
L4 L PNH 52 B b 7 20 h 1.86% (0.22% ~
15.49% ) , b 2 i PNH SR 3 4500 3.60%(0.22%~
98.79%) , IR Lb A 25 A Gei 277 L (P=0.009) .

PNH 5w FE R/ 20% 0, 4 18] H 0 1 1) L 4F
% \Ret 4 X {H . TBIL . IBIL \LDH } CD4" 4 Jifd Lt {51] |
CDS 4l ifl b 45 .CD4*/CD8 4 ifd b A8 7Rk 45 25 54
Togiit i L (P{EY > 0.05)(F%3),

7. T s K 2 S 43 ) o A B B R
59 1 /A5 I RARFAIE | S50 3 K A T AR 55 16 Tl I 2%
JP R A AER I, G5 R IR 4, AR =55 % (B OF

YL VSAA ., ANC < 0.5 x 107/L . Ret 4 % 31 %k <
0.012x10"%/L . MCV < 100 fl.12 W 27497 [a] b i 6] =
61 H R TR G IR R (P < 0.05) ; 4%
=55% & \ZVSAA . ANC < 0.5x10°/L . Ret 44
XHE < 0.012x 10™/L Sy 52 10 £ 38 A= A7 O fG 16 R £
(P{E¥<0.05) . PNH sapE R/NIFAE B K WAL
B R (P=0.650) o i —24T Cox [MIIHZ &K
ST, 45 R AR I =55 % [RR=2.871 (95% CI
0.998~8.263) , P=0.050 | . &5 I 1% Yt [ RR=2.165 (95%
CI0.064~0.712) , P=0.012] 5 ANC < 0.5x10°/L[ RR=
4.902(95%CI 0.041~1.004) , P=0.050 ] A 51 OS HY
LRV TI=1PS g

W’

PNH & — it KA M5 , o T
I 20 X G AR F ) PIG- A B PR R A2 75 Kk —

-

T2 10 GVHAL N FRA FRATE AR 1ML (A A)-FA A PRI L2155 FPRAE (PNH) £ B IR RAFE

VI S PHN%@(%j Ham x5 LDH(U/L) Ret (%) Rerzﬁpﬁﬁ PIEEL
Bl (%) T4 il oh (x10"/L) (pumol/L)

PV 711 2 o) e T 2 = SV 1 2 A v T 2 v s ) e v 7 R
1 % 40 NSAA 0 69.3 0 70.3 - + 139 2912 332 17.00 0.067 0.185 102 41.6
2 B 36 NSAA 147 683 341 919 - + 178 918 340 349  0.067 0.125 93 121
34 8 SAA 0 77.8 0 98.0 - + 112 225 0.68 581  0.013 0.134 9.6 13.8
4 B 41 SAA 1.1 662 1.9 0 - + 202 2258 149 1130  0.031 0.156 9.6 182
5 % 43 SAA 13 628 25 422 - + 212 817 0.87 330  0.017 0.148 72 137
6 B 25 SAA 14 551 75 740 - + 117 565 0.15 321  0.002 0.125 100 7.6
7 % 27 SAA 92 178 988 977 - + 280 354 1.62 187  0.021 0.028 72 63
8 4 25 VSAA 0 90.3 0 95.6 - + 135 1694 053 7.00 0.015 0.531 9.1 221
9 B 19 VSAA 0 49.6 53 228 - + 97 505 034  4.02  0.008 0.089 76 87
10 & 59  VSAA 0 56.3 0 0 - + 175 1088 120 521 0.003 0.184 9.5 134

7 :Ret: PIZILT A NSAA - FE Y AA;SAA  FRI AA; VSAA AR AA ;- BAME ;= 5501+ PHME

R3 AEIRE R PEREIR P LT85 1 PRAE (PNH) b B/ N A BRSPS I A e PRASAE S 7 R U

2.
WA A 84 (59 f) PNH D Pl
<20%(48 f5i]) =20%(11 i)

P (], B/ 4) 35/24 29/19 6/5 0.721
R, MGG ] 29(3~69) 29(3~69) 29(13~66) 0.540
Ret 8% HE [ x10%/L , MGER) ] 0.018(0.001~0.217) 0.017(0.002~0.217) 0.017(0.001~0.067) 0.585
TBIL[ pmol/L, M(FEF) 11.9(5.7~76.9) 12.6(6.9~65.9) 9.4(5.7~76.9) 0.110
IBIL[ umol/L , M(FE ) ] 7.8(2.2~31.7) 9.9(2.2~26.3) 7.0(4.3~31.7) 0.302
LDH[U/L, M(FEF) ] 154(89~438) 154(89~438) 188(98~326) 0.240
CD4 AifE Lkl [ %, MGER) ] 43.2(23.7~70.8) 42.0(23.7~59.2) 44.0(27.9~70.8) 0.667
CD8 4 I %, MGE) ] 28.0(13.3~47.1) 27.3(13.3~47.1) 30.9(15.7~42.5) 0.555
CD4'/CD8 4 g He B [ M(FE ) ] 1.47(0.53~4.51) 1.48(0.53~4.41) 1.44(0.66~4.51) 0.555
R (%) 712 70.8 727 0.900

1 :Ret: ZIZT 40 TBIL : SUIHLT K IBIL : [A]FZHLT %
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R4 PEME R EBENCPE L0 1 RAE (PNH) 5e B 71-4: it
PEBI (AA) S 7 RO AEAT ) B R A

o _— HROE Pl 34FE0SHK SAEOSHR Pl
(%) (%) (%)
A 0.000 0.026
<55% 48 792 57.7 57.7
=55% 11 364 36.4 36.4
GG 0.000 0.000
= 16 250 31.2 20.8
w 43 884 88.3 88.3
P!
NSAA 8 100.0 0.007* 100.0 100.0  0.001°
SAA 40 750 0.112° 726 72.6  0.148"
VSAA 11 364 36.4 36.4
JETS 5 ATG/ALG 0.289 0.356
= 16 813 77.8 77.8
& 43 674 67.3 60.6
rfP L2 i 4 % T4 0.004 0.000
<0.5%10°/L 31 548 452 30.1
=0.5x10°/L 28 893 92.7 92.7
HGB 0.062 0.228
<60 g/L 34 61.8 63.1 63.1
=60 g/L 25 84.0 79.0 69.2
PLT 0.388 0.353
<20x10°/L 48  68.8 69.5 62.6
=20x10°/L 11 8138 727 72.7
Ret .4l 0.693 0.790
<1.5% 43 69.8 71.8 64.7
=1.5% 16 75.0 64.3 64.3
Ret 48 % HH 0.006 0.010
<0.012x10%/L 22 50.0 55.7 37.1
=0.012x10%L 37 83.8 78.5 78.5
LT F- R 0.047 0.146
<100 fl 41 634 63.9 58.1
=100 fl 18 889 88.9 88.9
LR 0.982 0.937
<1000 g/l 45 711 725 65.9
=1000pg/L 14 714 62.9 62.9
(LT 0.079 0.096
<10 pmol/L 41 780 76.5 65.6
=10 pmol/L 18 556 52.7 52.7
LDH 0.298 0.325
<200 U/L 43 674 69.4 62.4
=200 U/L 16 813 72.9 72.9
PNH FE R/ 0.900 0.650
<20% 48 708 723 66.8
=20% 1 727 70.7 70.7
TH L A4 2 X {1 0.120 0.053
<1x10°/L 19 579 63.2 47.4
=1x10"/L 40 775 73.9 73.9
W EIEYT 8] BRI ] 0.024 0.130
<61~H 46 783 77.1 68.5
=61 H 13 462 513 513

1 OS: BT  NSAA  JEF A AA; SAA: AT AA; VSAA: 1)
TR AA; ATG/ALG : o /i B 240 I 3R 26 1 5 Ret: IIZA20 400105 55
SAA/VSAA Y HLEE P < 0.05; 5 NSAA 41 HE4 ,°P < 0.05

ZHWE LT N 1R LS % IR AR 11 (GPL-AP) R, S 3L
YT RE S I PR L B 78 = IBCAIE Ay 37 ot 14 7 I
HRE RS S MATE . B2 R AA
MDS . ‘B 3G G g B bk L8 4 1 5 5 g 12 ]
P PNH »ef% . PNH vl il GBI i T RS ik
BRI ARG YIMLE] H 1 AR 58 2 IR,

AT E U IE 1Y 316 B AA FE & R, 90 {4l
(28.5% ) ff: PNH 5L % , (I T Raza %" i 1H 19 39.5%
K Kulagin 25" 238 7 59.2% ., Maciejewski 25242
T8 PNH 7e B BH ) AA 5835 IST I3 -, Bifi i &
GRS 27~ PNH e B BHE B AA BE TCIE M2~
I F A 2 TR AR AE 2R W] 0 A8 T PNH e F B 1k
F BRI, H AR 23 Yoshida 55 [m] M 43 B
103 71| £ JL, PNH 5 B PHM: 5 BA 4 4 0% 00 98 2 2 g
RO BN 68.2% 1 53.1% , 22 F IG5 X (P=
0.36) , NIH % K Z 51 [l it 43 B ok 27~ PNH s FH
P 5 BAYE LI PR 24 (P> 0.05) ", Timeus 257
FEZE A5 A R (R A5, , PNH 3 [ FF P 20 5 B R 2
KRR 2 RIS 2% S, {H PNH SE R FHR 4 1
LR 2 N 22 F PNH v B B 4H (P=0.02) . A%
W45 5 7R , PNH s KNI I AA BRE 1
AR OS %,

Timeus 55" G 45 85 {4 £ PNH sl FHME 1) AA
B, K LI LDH 5 PNH Ta [ K/NI K FR . A4
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