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matopoietic stem cell transplantation ,allo—HSCT) Ji5 51 B 4] ZE04: 41 7 548 8 2264 (bronchiolitis obliterans syndrome , BOS) #91Ifi
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RAP hormone—free regimen in the treatment of moderate to severe
bronchiolitis obliterans syndrome after allogeneic hematopoietic stem cell
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Yang Xi',Li Chenglong',Ye Xuemei’,Wang Yu’,Mao Yan®,Pu Wenqi’, Huang Xiaobing'
(1. Department of Hematology , The Affiliated Hospital of University of Electronic Science and Technology of China/
Sichuan People’ s Hospital ;2. Department of Hematology , Chengdu Dongli Hospital )
[ Abstract] Objective: To retrospectively analyze the clinical efficacy of the RAP (Ruxolitinib, Azithromycin, and Pirfenidone)
hormone—free regimen in the treatment of moderate to severe BOS and its influencing factors. Methods : This study included 14 patients
who developed moderate to severe BOS after undergoing allo-HSCT at our center from January 1,2018 to December 31,2023. These
patients were retrospectively analyzed for the clinical efficacy of the RAP hormone—free regimen and its influencing factors. Results :
(DThe overall response rates at 3,6 and 12 months of treatment were 50.0%,57.1%, and 50.0% , respectively. At the six—months post
RAP regimen , the FEV1% predicted value (1=2.187, P=0.033) , 6 minute walk test (1=2.338, P=0.023) , ECOG physical state score
(1=2.681, P=0.013) and cGVHD severity (Z=2.155, P=0.032) of 8 patients who responded to the RAP treatment were significantly

improved. @ Survival: During a median follow—up of 13 months, 5
EBENE: A ¥, Email : yangxi2017@aliyun.com,

BRI 2 T 20 A patients (35.7%) died of severe pneumonia complications. Univari-
BIE1EE : w1 &, Email : huangxiaobing@med.uestc.edu.cn ate analysis showed that the extended course of RAP treatment was
BB v A HAHT EEALT A B (%5 :2023YFS0207,

correlated with a trend of survival improvement (P=0.089). @ Glu-
2022YFS0367)
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(2024-07-18) corticoid use, 8 cases (57.1%) discontinued glucocorticoid use

cocorticoid exposure: all 14 cases had a long—term history of gluco-
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within 1 month, and 2 cases reduced their dose by more than 50%. @ The safety profile was favorable, and the main adverse reactions

were gastrointestinal reactions and hematological toxicity. Conclusion : The RAP hormone—free regimen shows a favorable effect in the

treatment of moderate to severe BOS. It allows for the rapid withdrawal of glucocorticoids and improves the quality of life and long—term

survival of patients. However, it needs to be further verified by prospective studies due to its small sample size and retrospective design.

[Key words]hormone—free regimen; allogeneic hematopoietic stem cell transplantation ; bronchiolitis obliterans syndrome ; retrospec-

tive analysis

S+ 3L A 1 1 20 i #% A (allogeneic hematopoi-
etic stem cell transplantation , allo-HSCT) J&5 ] ZE ¥4 41

WA E R LE S ME (bronchiolitis obliterans syndrome,

BOS) & —Ff /"™ i i RGP R O A, S AR S
12 MRS A W P4 329 (chronic graft—versus—host dis-
ease, cGVHD) % UJAH G o HEAK G yis R GERF 2 ey
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B Xt BOS 1 8 = A BNIA YT Tk o fiedll, Lee
ST #5211 BT Jre 1) TS Pk A IR 5, A U R
S | BT A 5 R A S A 4F (fluticasone , azithromycin
and montelukast, FAM) 1Y) = BXJ7 75 7T i 35 24 3% BOS
BE WU 6T R 6% , LI T 11 s %) 1
) 409%", HeAh , — BB ] JERE MIET AEAL AR 25,
JAK2 #4701 2 7] 45 JE (ruxolitinib , R) FIHLEF 2 Ak 2l
Yyt AE JE i (pirfenidone, P) , 1 2 7~ i — % B
Jri e,

BT, A 2018 4E LR , ML T RHE R Wi e B2
e - U1 A N RS BR B L R L X R B BOS
TERE T LAl JE Bl g 5 2R AL AR JE B O 32 1Y
JC ¥ R B A IR 9T 7 & (ruxolitinib azithromycin and
pirfenidone, RAP) o 7 [l i {4 0 5 40 i — 20 0 Hr iz
T5 ZE W PRIT R AR DGR KL 2R, 24 allo-HSCT J5
BOS YA TT LT Y R I
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1.1 AR

ARG I B 437 B R 4 B B - )T R
B2 e MR RF 2018 4 1 A 1 H 22023 4F 12 A 31 H 3 5Z allo—
HSCT F & A MiTh et i i B3 3k 14 Bl Ty R vk
Wik v L BOS, Her b B 5 4 (35.7% ) B 941l (64.3% ) o

1.2 BAAFAL A GVHD B 5 %

ST R Y2 PG I T AR, REAE AL )y 2
W B E2.0 g/(m?+d) ,-8~=7 d], A %(3.2 mg/(kg-d) ,
KT 4 -6~ -4 d]  FRIE AL [30 mg/(m*-d)], K 11 -8~
~4 d) FRBEMENE1.6 ¢/(m?-d) , =3~=2 dIFI BT T 41l S i
PRI 1[5 mg/(kg-d) , MK ST ~4~~1 dl. 23 H5Z G-CSF
) 51 (%) B 48 (bone marrow, BM) A4 J& IfiL T 2 g (peripheral
blood hematopoietic stem cell, PBSC) #4548 . TiBs GVHD %
AEHIKFR T 2 a(cyclosporin a, CsA, 1.25 mg/kg 2 4f , AR5 101
RS PRAE TR -5~+11 d, 2RJ5 e b TR ) | 3 22 25 1 P
(mycophenolate mofetil, MMF, 0.5 g, 12 h, -10~+30 d) , i %]
HEIRHEBEL (+1 dHR KIS 0.6 g/m®, +3 +5 +11 d kST
0.4 g/m®) FIELFE 2351 (Basiliximab, 20 mg, +3 d #HIKIES) o
TR 9 S 4R G 28 V5 W 42 1l CsA 78 Wk B, 8 J] 2~3 ¢,
R R A I 2 vk B R 4ERFAE 100 ~ 150 ng/mLL, Ji5 2 UK
LA LA
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DAL B cGVHD i A1 56 b v 3691 % J 31 H (National
Institutes of Health Consensus Development Project on Criteria
for Clinical Trials in Chronic Graft—versus—Host Disease ) fH 5
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S,
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FleE, AR TR R 5 me) ; FIA R 1 ¥/d,500 mg,5 dJF
T A B H 500 mg; M AR JE B 2 YK/d, B K 200 mg. R E
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DGR3 AT AR (LASYTRE R 1A ) ARYE BB 1 B 23
Ty eI I 4L 25 )
1.6 AEFEREFARBERFIFN

EVRYT T .3.6.12 & 184~ A B #E 47 i T fiE (pulmonary
function testing, PFT) .6 min 2LATMHA . cGVHD ™ H F2 4394
JARFBEARBLIT43 (physical state score ) 43T Qi YL | n] H#E
R RGPl J5 AT PRT KA o s 0 DL B2 0y o 4F
(CTCAE) - AwifE v4.0 AT 25 WA B OREITA
17 %it#ik

14 GITTITAG B, Lo BRI A RO TCR A 6] FEV 1%
T AE 6 min LATHE BT AARRARASIT 43 2 cGVHD ™ HFEJE
SR P ST FEAS ¢ K630 AR S BORR RIS 38 . SR AR A7 43 BT O
1Bl J5 B AEAF (overall survival, 0S) T & & A A7 (relapse—
free survival, RFS) 2584 , Cox JXUF: [ U2 43 A 433 52 i 26 77
B . KK IfE @=0.05.

2.1 BH AR

A BT P A3 A 7 A BE AR 2018 4E 1 H 1 H &
2022412 A 31 H 14133 allo-HSCT I % L5 I D EF34%3 1)
B ARERCGE T AR o P 2 A SR REFB RS
W 59677 b L 2 HR R (2022 4F ) )Y, BT A B 92 by
Jyrhv i B BOS, Forbn B2 5 4 (35.7%) | JE 9 41 (64.3%) -
Ji A B4 IF cGVHD, 5 KA AL 45 B2 Jik (100.0% ) i
(100.0%) JHFHE(57.1%) Jih (21.4% ) FIREG (7.1%) . FEH
SRV Sy B R AS R L IR 43 0 Ol AL R (42.9%) B SR
(14.3%) . [7) 1 (28.6% ) M T L (14.3%) . B A& W) R WK &
BE+51E T (85.7%) FELLLAMNE T (14.3%) . A B EH N
W2 W BOS, i ] RAP Jr AT A KM R (=310 H) &
CSA FHZG 0 R FH T 2R 10 FAM 5 AU R sl 30k
R ARG, JA 30 RAP Jr B0 268 =4 DL ETRTT I
SR EFRIE R I 1.
22 BRHFRE

FEA 5BV IP R I T ASE FEV 1% TIME A 38.5% (L
35% ~ 58%) . 14 )8 H Y4552 RAP KR RIGIT W T
SRR JERS I RE AR UL FIIAYT A 55 DR 2R A 5
FBRIBSTIT R 22 S B, ALY ISR 51,200 5 8
JPEE AR, 3 BHIRYT SN 3R (58 42 G2 ifk O 91+ 340 53 2%
fift- 751 1 50.0% (7/14) , 6 > H i (58 4> 22 i O 1]+ 43 22 1 8
1) 57.1%(8/14) , 124> H (58 4> 28 il 1 51+ 53 22 ik 6 1))
24 50.0%(7/14) . JCIRTT N Y 6 63 oy, 1 iR 24 T
e, SHIHERE . SRYTRIALL IRY7 A R 8 i 8 35 7E 64>
A i L FEV19% HE (1=2.187, P=0.033) .6 min A 171z

(1=2.338,P=0.023) .ECOG ¥4} (1=2.681, P=0.013) Fl1& V7%
Y15 F 9% (chronic eraft—versus—host disease, cGVHD) I
FFESE (2=2.155,P=0.032) (0 W E 0% . BAAEE L3k 2.

F1 BEZRAPLHMEFEMBOS &Ik KHHE
[n=14,M (P,.,P.) ;n,%)]

FFE Bt
PRI (5) 34(26,52)
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VR
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SOPEI L A A T I 1(7.1)

SRS A 1 il 1(7.1)
PP OLAERY () 42(23,58)
UNEE! ) S IN RN

6 10(71.4)

7 2(14.3)

8 1(7.1)

9 1(7.1)
P e

A% 6(42.9)

g 2(14.3)

Giliich 4(28.6)

LF 2(14.3)
cGVHD %L

Bk 14(100.0)

Jifi 14(100.0)

JFRE 8(57.1)

Wit 3(21.4)

HE 1(7.1)
T 240 A D5

L2 4 75 S0 R  B) B1YB E +A 1 A T 11(78.6)

LT LS T R B0 B SRR T 3(21.4)
BOS ™ H i

g 5(35.7)

il s 9(64.3)
CD34* 4t il 1%k

Hhiz CD34 2 1 %5 (x10%kg )
AT R AR A (x10%kg)

5.37(4.31,5.89)
21.61(20.47,26.13)

23 AHBBERMERES

JIE A A PEAG 4 14 ) 8 ETENR T ET 3 H A A AR
FH 20 mg WS RIR JEAA (BUAE RO ) o RAP IR I RIAIT
J5 L 81(57.1%) AT 1A H 58 245 142 Bl iR
T3 2 BB EFE 2 H PR L 50% ., Al S 3 il 77 1)
JH A 55 45 9% B 12 B 30 %1 7 (calcineurin inhibitor, CNT) 1
mTOR ST, W CsA M 5E 2T FIPY B B R] . 8 VAT A 4K
14 K TEASE 2T 58 A PR IR B AR
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24 AAHR

BEDT %2024 4E 3 A 1 H sz BEDT ] A 13 (5, 64) 4
Ho 14 BB E WAL IS R B R, 2 40 5 4R Tl B AR A7
AR 79.9% F149.9% (F 1) . 9 1 (64.3%) i3 %F RAP
T ZEIRIT AR, 501 (35.7% ) TEROT e A 30T, JE R A 4 T
it 58 45 9T i G Ak e (3 ) R &k (LA R i e 4 (1
1) o 3 2 g 2 SRR 1 0 T A A 4 22 24 T 245 114 60 2 S Bl
PR A S ER AT 2 B SRR B DA SR e 7 TR 7
WA T8 B R ARG B S . A L BRETE RAPYR
7 3T AR I T RE W) W s (FEV 1% TRINME R 5 65%) ,J5

HRZEIRTT 8 YT RE , FEV 1% FUMAE R AE 7E 43% , (0 e 2% [ il
H AL 2 BT AE T o AR A3 BT 3R U], RAP 7 A 5K
14 R A AR LT R A (HR=27.83,95%C1=4.095~
189.200, P=0.001, & 1), Cox KU [H1 T 43 HT 4 A T 4R 1
Bl HEE A BOS & A iR . GVHD F2J¥ . cGVHD . BOS ™ i
FREE TR R K R RAPIRITIT RS 134 %
AR EE RN RAPIRY T FRAE K 7] e 5 A A7 3R 45 A
K (Wald f£=2.892, P=0.089) , oAt K 32 2R &k 5 A= 474 56
(#£3),

®2 BERERIRAPLHIRARBITHIMERTH

X . EFEIRITIN . AL FEV1% 6 min 24T . . cGVHD F i
SR e H () B () T ECOGHTS BRI
1 14 / 38.50 290 2 &
2 13 28.6
3 11 35.7
4 10 50.0 49.50 354 2 L2
5 7 50.0
6 7 50.0
7 5 57.1 56.00 395 203 FH A 153 h
8 5 57.1
9 3 57.1
10 3 57.1
11 3 57.1
12 3 50.0
13 3 50.0 61.50 430 1(5 B R 155) h
14 3 50.0
15 3 50.0
16 1 50.0
17 1 50.0
18 1 50.0
19 1 50.0 61.00 435 16 85 H 143) th
20 1 50.0

T PRI AYE 3.6 12 F 184 H S
100+ 100 : — ] g
80 80 '-: -+
S 604 S 604 -
T 40 o 404 |-~=
20~ 201 '.__=
0 T T T T T | 0 T i T T T T l
0 12 24 36 48 60 72 0 12 24 36 48 60 72
HSCT/msEI () HSCT/m R ()
El1 146IBOS BEMEFSTER
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3 14f1BOS BEHEFSH COX XU E T4 R
S PR ST ZHZE 5T

Wald 4 itk P Wald i itk PAH
AR 0.176 0.675 0.011 0.916
51 0.054 0.816 0.061 0.805
AR AL A HY 0.021 0.885 0.039 0.844
S A% A A 1] 2.237 0.123 0.102 0.750
II-IV GVHD 0.969 0.325 0.016 0.898
M-IV GVHD 0.057 0.811 0.048 0.827
¢GVHD 0.969 0.319 0.016 0.898
BOS " H 2 0.001 0.972 0.045 0.831
FEV 1% Wil 0.095 0.757 0.041 0.840
K 0.969 0.325 0.016 0.898
S S A i (RT3 A L) 0.010 0.922 0.023 0.879
A I ik 1.574 0.210 0.031 0.860
RAPYTHE 2.892 0.089 0.024 0.877

T, PRI AGE T 4R B ZEN R, B

3 4F it B I, cGVHD By 235 N 5 BOS [0 M 56 o SR,

W JE BOS S allo—HSCT Ji5 fie ™ 5 (1) - & IE 2
— TEE S R A TR R, A I IR B LA R
Yu WG AR . X% BOS BIIAYT  BEAEWTSE £ Jy [l
B 3 T, A — ST REE RS IS T — 2 R
FIIF R, NZEAL R i rl e PR
AT e AR JE B AE B2 s A T SR . o, Lee SJ
P BAHE H 114 25 F0 R R A B 47 8 28 R ol 65 ) 4R —
7 2 (FAM J7 Z8) U et (ED6 Frh E B2 BOS 1)
IR R

ST AT RS2, AR B 2 AT R e
(R) Bfar 85 2 (A) ML AEJE R (P) 9 RAP T R Jr
2. PR AT A R H] cGVHD, /N B A R R
REVR/D TL—8 1wy 4 i 20 i i, kAR e i 2 R
U PR FBUIEF AR AE R, =35 A7 A6 B R0
HL PRk 2B B e - DU 148 N RS S B IV R 14
1] b = BOS FRE 1A I DR N FH 285 R0 20 UE 56 T 1%
TR RN L TER R 2. RAP 7%/
B BN 50% , A7 %08 HE I T R RE L & A
Bk S MIVRYT R R A, FE IR R A R I T
& WG 2E AT A PR R A RUIRTT TR -

cGVHD 5 FE B o bt il sz SRAE R
1o PR 5 B A A A 5 HLET, BOS 19 = ZEAL I
TS8R Il cGVHD A Rk it 5, o K )
VAR i I T8 2 (5 P R 1) B A TR e, it — 25 T il

Lee SJ ) FAM JFIEAFFEHR IR 167 A ROCF IO 2 8
HAE 3R 6 A4~ B ER cGVHD B - Tt
255 RS 2R B B cGVHD 78 222, (A fili
# cGVHD IR ", 3§75 BOS ™ 51 72 i 1) 12
¥ 5 cGVHD WIS IF I ARG . AP IR &
L, cGVHD - A5 RAPVRIT A 505 1 B & 4k
R ZE . XAl RES cGVHD JRYT T BB UM% .
QNS 22 b {4 B PR B BTBR RO, 173X 26 7
ZHEINT BOS A ML PRI B K A=, i i B
ToRH N Bl Quyen] B e \ROCK2 il 7] AR
PG S ) BT A R R R B R LR CNT 2R 4L
cGVHD B 25132 W H , cGVHD 1 BOS 4 & Bk 1
ATRESS B AR . AATFE BT RAP R R T7 %6,
TE S A0 2 ] R e B AR A B W R T I R ke 4 o
cGVHD, Fifi & 9 (91 55088 fin, vl R 2 ik — 2B IR S — 3%
R I

Wl e BT 3R 1A 0 2 B8 R BOS A B kA
DL PRI B OCHE R 2R | T 2 2 WL S PR e S At
T FEZEH . Lee SIAEMY FAMYTIEWITE R, AJT
it B35 489% T 34> I N K BT ) kb 22 /0
50%,52% HH WG B T HE KT 0.75 mg/(kg-d)
Ik Je w55 W Dy fig kot A G B BE IS W5 B B R
L AR i DB N BES X UL FAM T &
AR R R R R BT A L 2 B



— 812 —

BERERKFZR 2024 £55 49 5 7 #3 (Journal of Chongging Medical University 2024.Vol.49 No.7 )

F W CGE NG I BT, FAM S 3 il 445 3k 25 . (B
FAM {155 HOR0% K2 BT 2 S A B R 5 3 3UR
e ARBFFERITAY RAP IG5 B 0E R4 X X —
[, BIFFE 45 5 BoR , RAP A R4 i Y RE e 2 4
F 5 RS K B 38 (R 43 LA H D) L il s
BHTCAF A FUSR s A T LSRR
JAEATIEGE BAIGIEAT B, AH AT 9] 25 S 7R T R 7
AT B BOSTRYT T A TS ZE AR 2, kSR 3R AR G
M RAE . BEAN AT RARGT 2 GME TREEA
T FBE A 1 e R A0 . B R 19 B —
AN X — LR AT B T AP B E

BOS J& allo-HSCT AR J5 iy 1% M I & AE , R 1<
FLEMEREA S, L, KW AR RITRNIRIT &
KEE, ARMBUBPESY, hFZ RS0 &0 2 E
ife B RTINS R BRI AL
BT ERR R, REFARAR HARKEES
Br 478 RAP YT 18 1 K 5 2 77 ol 38 fa 35 oM O (P=
0.089) . AHFFE H E AT FE A 20 4, (HKFHR 41U
SAPRE, Bl B A e A AT 2RO, &
PR RUR 2 U AR O R =R 2 . A i,
2T AT 50% B RN R, BoR T RIFIIARYT
HISE. HRT, B2 A A I 78 2 45127 S O mTBE PE I
PRI, 75 52 B 6 4~ A LA BIARHEIRYY , LAtk —
AR S )T AR Y RAP J7 848 HLE BOS fB % vh
I R A

R AR FEREA A B, O [ A3 BT, A7 7E
— 8 Jm B . (HHI S5 R SR RAP R R T R AE
TRYT T B BOS 33— IIff AR ME R A AT R LAk
RGP 2Pk, e SLRiBEPEF R LR T 5t &
B, AR i i — AR B T A
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