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Predictors for the Bronchiolitis Obliterans Syndrome in Lung Transplant Patient
Sijia YANG, Abudumailamu ABUDUWUFUER, Wang LV, Feichao BAO, Jian HU

The First Affiliated Hospital, Collage of Medicine, Zhejiang University, Hangzhou 310003, China
Corresponding author: Jian HU, E-mail: dr_hujian@zju.edu.cn
[ Abstract ] Lung transplantation is the ultimate treatment of end-stage lung disease. After transplantation, the 1-year
survival rate is 80%, while the S-year survival rates remaines at around 50% mainly due to bronchiolitis obliterans syndrome
(BOS). BOS is regarded as a fibrosing process in the small airways leading to irreversible airway obstruction. A lot of factors are
involved in the development of BOS, such as Ischemia/reperfusion injury, infections, oxidative stress, and acute rejection, etc.
Studies have shown that early diagnosis of BOS may improve outcome. It is valuable for the long-term survival of lung trans-

plantation to find out several predictors for the BOS. This article reviews the current state of knowledge on predictors for BOS.
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SRR S NNEIE 2 3 BURLEF 4 40 M3 58 A Ak B
AR, I RE ALY, Neurohr 550142 1H
T—IHTE PR SY, K 63t RS A A AR SE 3 124
HABALFTINEM & it ; YNEA>20%0], FBOSH R
PER72%, FiFAEN93% ., Verleden 1%} 380 14l fifi £ 4H H
BRI, & ERBOSHI79M R E ARG 6. 12, 18F124
ANHBALFHNE S &3 10 3 5 TR i A 8 % (P<0.0S,
P<0.01, P<0.001, P<0.000,1) . Berastegui“~:!Offf 5XiESZBOS
A HIBALEH, NEH (7 EURIINF-y /K F 8 3 = TR e 41,
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AEWIPEAR T S TR AT HE T 40 i (T—lymphocytes regulatory,
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14051 1E 5 i B8 4 £ 5 6 51 2 JEe B O'S I i A AT FE 34 1L
THIBALFH T4l Fox P32 Th 7K, & B IEH iR A iR
FHBALFHFoxP3* 40 I 7ECD4* T 41 M AT 5 1Y L i T %
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CD4FoxP3* TN & 3. 29% 1/ A FINBOS Y I FLH,
1M H., FoxP37ECD4* T H Ay LL B AT LLTBOS,
ERETE SRS M R S IR YT Nakagiril'*il i B 15
18It AE AR AR, H 0 T2 ARLA W A, DA 8 T 40 i
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BAARG1MH, SMNE I CD4*CD25MFoxP3* T4 &
2.4% N VER X /P BOSE A Ffa e BE AR, Bt 561
HCD4*CD25"FoxP3* TN f2.4% LA [ HYEE EBOSHY
DRSS 2 A £ 2 (A 2= FEAR R L, Krustrup
HDOIN Sy 21 2 K Box P 341 I 1Y) 5 BE R BEAE Sy 1
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3 CD4'CD28'TZHpf

CD281E N WM AR 7, SB7R S T45G 7 LT
200 60 15 A A8 R 57 S R L Y T 4 3R e

BAEM, CD28F Ik R M AR 18V | FHAE
i 3% S5 I A O o Studer 55 USRI A1 LA A il 55
TR EAMNEIMCD4 THIMfICD28 MR IX ML, BHE A6
ANHH, CD4*CD28*/CD4* T4l HL K T-909%AY £ 3 451
FPH JIES 5 (forced expiratory volume in the first second,
FEV,) Tl (0.35+0.04) L, 1MiCD4*CD28*/CD4* T4/l L
il T90% M HFEV T (0.08£0.08) L, MIZH A7 i 45
P22 5% (P<0.013) ; HCD4*CD28/CD4* T4 L f1<90%
B, TOBOS A& A i Rr 5P H88% . Hodge S5 2245 i T4H
LA ZE R 5 38 2 53 B S 8 191 it % A A8 2 A1 i C D4+ T4
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S5 R B OS YA M E i Ik L 4 S M CD4
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FMBOS, TARC<325 pg/mLHJ & J& K HBOSHIF 5+
PER RS 3 A 719%F180% o Reynaud %28 BS0R H % [7]
H—~CCRAL R FMCP-11E4 TN B O S W5 Ea2 W Y
F8PR . Verleden 25 P 2l A7 751 iti B A B # BALE 34 Ff
AR TR BRI, KB IEF IliRS ML R -5 4% R Al
BOSIHEBALFH'MCP-1, CCL3, CCL4, CCL17, CCLI18
FRIRA 2 5. FIRBF R sl CCafb R X it
MBOSH —E MM

6 AAMER

TR A3 0 H B e S W FEBOSHY & AErh A

FUHIEHIBY, MCD30 W THI G LS, BRI % HECD30
(solubleCD30, sCD30) A Ifl. BauwensZ3FBULE AR FH 38
WIRHRS HE B I35 s CD30 7K, & IR R 7K F-sCD30
(>20 U/mL) A FZ 51K /KFsCD30 (<20 U/mL) B

A B TEBOSAAF M. Golocheikine 55321 13 1%
S 5 i RS A AR 75 s CD30/KF, & K i BOSHY
BE AR K N BOSI B MM sCD30F 5 (P<0.05) ,
eI RIS WBOSIY (7.57+2.63) DA RTRE L FL T 2% 5,
PRI PR I s CD30 FH R /B OS Y - Tt 4
Fields%5 B3R 22 ER4 0 1 It B AF A8 K 1LV s CD3 07K 145 2]
YjGolocheikine fH[RI 4516

Kwakkel %5 B9 A BERF sCD304E HBOSHY T 5
B, AT R T 1451 422 57 Ath S SR /B B R R IR YT 5 SR 1
Jili B M HR A L TE REA h 1sCD30K -, Hih 76 i &
JERCHBOS, HAERA AR RIAIAR G ¥ AR KBS IEH B &
A HsCD30A Giit 225 5 . Kwakkel (HF 78 IEHH T il 7 52
H] /YRR S AN AE T M lsCD30BH 1 BOSII & 2k, {H R
XFsCD307EBOS T Hf i M (B 254 T L EZ S 3 . sCD30fEH
CD307H BRI ML 15 47, 5 CD30 LA TREFIIAH
PEo M HsCD307KF-REAS S LT AL 1) CD3 0+ 4 M i i
I, W M7 sCD307KF-7EBOS Fl H G —E F AL

BRI PECD3050, Al HAMATE FICDS9 (sCDS9)
AJVEBOSHITINFEFR . Budding 56 T il # #i 5 BOS
BEFEBOSHR A RN sCDSO & 2, K sCDS9E5BOS
B EMIE  sCDS9THE >400 pg/mLI, RIF6MHEH LA
R EL T sCDSOHENLA.,

7 KL-6

KL-63 3K T TR Jie 200 e P Wi P 44 =< I
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MK L-67K -5 iy 47 . TI76 i o 48 e 2 o 22 o [ o
P it 5 g 114) 7 B A R D), A2 A0 i 3 1 200 B R
JUKL- 6412 HE LT A A AR Ak BUVUET A A AR, Walter 5
BSIREIN T2 68l FS A FR A ILTE K L-6 /K, Hirpis il BOS
H, RILMIEKL-6/KF [FFEV FREHDE (r=0.44, P<0.05) ,
BOSH 5 IEH IS M HR 5 LT K L- 696 BE 1 X e bsfe
2= 5350 (688.74225.8) U/mL . (321.3+163.9) U/mL,
IZEE RV LS KL - 645 A VR BO S W2 Wide b i v
J1o it Haberman %5 B P 55 W UERH T M5 K L-6 £ 12 Wi
BOSHIHME, KL-62200 U/mL L IITIMBOSAEUENE: N
67%, FESER95%; AR IIEKL-67] IWER AR AR 5
N2 WBOSH R FPEFEFR . OhshimoZF I HL AL TBALEH!
NEFIAEKL-6XFBOSHY T A/ B, TA A il il 3 K L- 6%
BALFINEE A B T RIHIZHKBOS,
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Clara4iff8 3-8 H (Clara cell secretory protein, CCSP)
FH A3 AT T A S TR P A S A 4R B E
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PEo FEBhEEARERBE S, FARY R Aok 25 53
CCSPIYRE 1o Nord W HEAT T— 04 7 22051 fili B AL HE
BB ST, & JE B OS I -5 St HE e B 0 55 TG
HER RO B E AR L, My FIBALFHCCSPi 2 T R,
FEWARG I 1135 FIBALF R CCSP/KE-R] AFRIMBOSHY % 2
Bourdin Il 1i63 IR A R, K HBOSHI B EFE
B ARG 3 WBALFHCCSP/KF-HICCSP/IL-8 LR TR
TIEH B, IR TR, 35 UF TBALF'CCSP FREXS T
BOSITIMIAE, Al 42 it 1A CCSPA3SGHEIN Z 515
BAEARGHABOSHIZ . LIRF5E I RHARFCCSPTE,
JEHEBALFHCCSP R X BOSHTIMAE ., P, CcCsp
IR REXTBOS Y A& AT —E IR

9 NEZE1

M 221 (endothelin-1, ET-1) J& 1212 FEHR4H 1%,
Z K, BA WA M S48 T . R WA DIRES,
WL SIRIIET-L0 IR, A B S B S5 i K LR R A
SO, ET-17E i RS R4 2 2y v 4 B A B i v i 45
HEAEH], XA AEY) R I B A —EVEHIRS, Salamaff:
USRS TET-1H T B A BOS T ) 48, ET-132 258
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b il (B 78 SR AN R A HEBOS I & L 5 Logistic AT A&
M, RATET-UREEFIARG 3 L 12 ET-1H B T
AT LLHNBOS, HLZE HAH EL (univariate OR) F195% & {5
[X[a] (confidence interval, CI) 4351°41.01 (1.004-1.025) . 3.1

(1.21-9.92) . 3.9 (1.42-10.80) . [ IRWFFEULIHET-1/EBOS
& A R SRR 2 EEEVE, A T gl i sl At 4t e
2T A 1 1 T R W 5 £ 44k, ] A A6 000 11355 FIBALE
FHET- 1 B 7E— R B L] DA sl 312 WiBO S &
4,

10 £REZEAEE (matrix metalloproteinases, MMPs)

MEREAMALIGEIEF (tissue inhibitors of
metalloproteinases, TIMPs)

b R AN . SAE | £F AL K GE A FE SRR A
FEVEAN SO AW, LR AEA IR LR ARG 2E (R4 1 35
J A 0 ) FNZF 44y i (RPN AP L BT At ) AN
S5, AL FEMMPs FITIMPs £ PN Y 5 11 5 2 55 M A1 o
I3 - AE U HFFEUORIESE, MMPsHITIMPsfEBOS
H I ZH AU A FE IR0, Hubner 2550006 HH B il 21 2 43 /4=
QAR RS HE B BRI MMP-9 R T IMP-111 3
ik, 4R BN, BOSEE WA R IAMMP-9FIMMP-9/
TIMP-1 ) 3 TH R . SmithZF BURF S UESEBALE
MMP-8, MMP-9FITIMP-17E R 5 24E N TR 5 2 e &
BOSAHHIK o A R 1 12 51-s8I R MM Ps 5 5 1) HAth 1 53 4
MMP-1, MMP-2, MMP-3FHIMMP-12%5: %5 1)k 25 5 BOS
KA, (HIXEEMMPs 75 T BOS H Y1 (B BLIIE H A%
B 1058

11 MiRNAsFIEERIA

XS5 OSGI1 i #A8 J5 JL#E AR PG A miR N A 7K
F, EIBOSHHE HmiR-134, miR-10a, miR-195FmiR-
133b i E AR TR, MmiR-144 . miR-142-SpMmiR-155
B EAR T AR 4 . BuddingZ5 A HBOS 1ML TE
miR-21, miR-29a, miR-103 fImiR-191AY/KF 3% = Tk
BOSZH., $#/RHHE ImiRNAsA /N FBOS 455

A, Danger &8O F qP CRAG I A1 ] i it 3 R 2
ik, XL BOSZHANAEBOSH, #2111 CD19. BLK, POU2AFI,
TCLIAFIGLLS TLAIAIAE Ry T bR 10 e Rk B, DL
IGLLSFITCLIAMFIAIERIZ MR iC 2 A

12 %75

RS AR SRR YT LA A 280 o 32 il TR A
RIGBOSHIL A, TSI A AE R BN, BOSHYH AR
FERFIAMY R 34F-44F . TR BOSHITIMITE AR, $2 = BOSH
BRI IHARAT T 100, A B FAE K iR A 8 5 A7
L3t ZAEWEY, CIESE B AT A | SR R A S
FERRAE T AL FE AR JG BOSHY & A= rp B —E I,
NE. Treg, CD4*CD28" T4Hfl. [1/~% . CRM &, ET-1,
KL-6%; HHNE . sCD30Xf M BOSHIAF 5T 55 £, Ifi bR
I A E R AT, TR, A A TE R R A 2 7
tricyr, ﬁﬂ%’f{ﬁiﬁ%ﬁ (transforming growth factor-p,
TGE-B) [ B R —% bkl | YKL-400 | 'H
NMRI) | HLA-GI45 | i BOS K AEHLHIFF L ITRA, K
FEARIGE RIS g FF R, 8 22/ AR FE S M BOS Tl il
FEARI AT AE AR ST BOSEE A K AT 2,
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