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[ Abstract ] Background and objective Postoperative complications (PCs) are contributing factors to patient
mortality following lung resection. In this retrospective study, the Clavien-Dindo classification was used to analyze the cur-
rent incidence of PCs and identify the risk factors of different grades of PCs. Methods A total of 966 lung cancer patients who
underwent lobectomy in our department between June 2013 and December 2014 were retrospectively enrolled. Patients were
divided into two groups depending on the occurrence of PCs. The PCs were classified into four grades through the Clavien-
Dindo classification, and the related risk factors of different grades were evaluated. Results Approximately 15.0% (145/966) of
patients had PC (total incidence: 39.3%, 380/966). Among the 380 cases with PCs, the proportions of Clavien-Dindo grade I,
grade II, grade III and grade IV or above complications were 6.8%, 75.3%, 15.0% and 2.9%, respectively. Binary Logistic regres-
sions showed that preoperative forced expiratory volume in one second (FEV,), diffusion capacity for carbon monoxide of the
lung (single breath)(DLco SB), and preoperative combined chronic obstructive pulmonary disease were the significant inde-
pendent factors for PCs. FEV, in preoperative pulmonary function was the significant risk factor for complications at Clavien-
Dindo grade I, grade II, grade III, and above. Conclusion Clavien-Dindo grade II complications are the most common compli-
cations within 30 days after lung cancer lobectomy. FEV is closely related to the occurrence of PCs and may potentially be one
of the practical variables to assess the risk of occurrence of PCs.

[ Key words ] Lung neoplasms; Postoperative complications; Clavien-Dindo classification; Risk factors

2% SR B LR — R
YEZ AL 610041 BLHE, PUIR2EAEVG EBENSMEE GEIVER . % 1L, E-mail: guowei_che@yahoo.com )



[ i g 2 5201 74E 4 H S 2045 45 44

Chin J Lung Cancer, April 2017, Vol.20, No.4 * 265

HNBRFASE: LIl (0 T BIR T R i, 56l 24
H DI TT T A4 I8 SR R R 3k 25 o TR, AR
i ok — SR Ak G A RIVE T, B an 5 H b ia Y7 e R b
I X ARJE ARG B AR L JRYT AR SR B3 N . KR Ik
JiE B AET R 1 b R SR 3 i 14 A5 T g AR
R RINIAL /NGB S

T A I A HE BRIl 98 AR A T R R Y B ) R
Z—o BTEA AR A G H R AE 1 5 W AN 25 A AR AT F
il L A R ARGl DI REERE | DA i FAR D K ARifiEfk
(TP RE W2 ST ARAS BRIz ] A SR
T AR S FHLR I AR K | RIFHAAE 1 5E X FIPE
Wb RIS, S B BIAR G H & AE RS M-t A7
TERE IR AT AR T AN ) B 7 ML =2 i) A 5
L5 BT P DA S A 5 R i — B A IR, —
EHRUER LA I AN R v S e i B A A O
RAE, FEARBIX S IR AR & A fa b IR 2, A Bl T i
R RE B R AR A J5 9 i 1 2 A% | B AR 13K
e

19924F, Clavien PRI A S5 I K AE & B Fe By T
T N, T— B ARIG IR IE N E R R G REGHE
T RSP Z 18] AR FEFARRHIA G H A AE 15—
bR, BRI T R B A AT HE " % A AN
TRZRTE20044F 2 Dindo %5 Bl I, FLAT B3 1y A
I AR Clavien-Dindo3f K HES- AT M R R
SR, R PR 2R A il i AR U A 59 2 (R b F 5%
HEXHEE A BT, A1 14d F Clavien-Dindo 2y 4% 2245 5K
3 H Rt g E i DB AR I S 3 3 R ) & AR AR I R
FAFEFEAE ST H IR

1 ERSHE

WFFEIA A 1201347612014 4F 12 [H] DU ) 1 R~ A2 P b=
Be MR 996 6 5147 il DT Bk A i 98 8 2 B R 1
JSNE T e BN S N N TS B TN N TR = =N N T
LA MR CanFEE . AAii ey ) AR
Be H AT FAA K s CanFARmS ], AT 20, ARk
) o IR — OGRS, L i i by )1
KRG BEBEAE B 2 51 2 A
L1 IA/HEBRARE (1) GIAbRIE: OFAR Ty LAl
BRA+ R G A TE AR s @A BRI A AR /N2 g i
. (2) HEBRARIE: OMRIRE AR QB A4
AR BERHI R

1.2 Clavien-Dindo/) % % %; Clavien-Dindo2) 2 R45 5T
ARG 55 RE R T R B R 2 75 e L B0 I A hE HEA TR
HHATT, ARG HEIE 0 BV, 19 R HBLTEH
25 TR L NERBUICIAYT B S 2, (ARG A 2kt
25 fEIREY IR 2N . R R T O AORE , ISR EE
T B IR S TS | T 4 PR s TR 75 2 BRIZ T
4 LISNZSNGTT, LG R4 EAME 3R T
T AT TR N RS TS T I, Tagl . T Hik
Wi AN BAE A BR N UEAT, TIIbS . T TS i 75 2 2 R
BT IVEL: S5 R AR Y AIE , Ads Ak pi 2 RGE T &
i | e e HAE W AP El R HOAE WP P A BR Y IR ACIE , TVa
G B AE DhRERERT (GUAEENT) , IVDI.: Z4FE Uk
BERG; V4. s

1.3 iR Wrbr il I Sk U A2 s 251 22 /il JE LA
Y3 AR PR IR S 7K e L i D B S
A DRG0 ; QBT 2RI R B | 92485 O
K38 °CLL | DF141AE>10,000/mm’1§<3,000/mm*"*,
1.4 Giiteg i B R FHSPSS 19.0 (IBM Corp, Armonk,
NY, USA) fIStata 12.0 (Stata Corp, College station, TX) %K
AT o007 i BERER I (£ h51E 2 (Mean£SD) 3£
7N, THECTERER IR 7 K 90 8 35 Fisher i UIRE 2635 IF &
i £ 55 PR 25 R H Logistic Rl 4B, BAR 3 HT A Gei T
MR & 1 T Logistic[mlE /8T, A S & S 1k 37 fE B
K2R A 0t R FH SN AG 35:, P<0.0S 22 A4 it 2% i
X

2 #R

R LA 966 i, i If kK fE 4l H15.0%
(145/966) (£1, £2), JFLIAE LR E3801K ., fii
Clavien-Dindo />4 R G0KF 380K H A AE A T4 P, 194,
1%, 2%, IV LA b IFRARE 55 H6.8% . 75.3% . 15.0%
H12.9% (R3) o AT K AL EAL IR (19.5%) ,
Hofth F 2T LR AE T LA TS N A AN K (8.4%) | >
7 At (7.4%) . MR FRIE (6.8%) | Ly38H (5.8%) |
7K Ji (5.5% )\ PIIER YL (4.7% ) DAL 504727 4 <8
PRI RS (4.7%) (£3) .
FF e 4 )P Y AR B I TR ARE 4 [(60.2+
0.1) yr vs (58.849.2) yr, P=0.048], F- & 2H A RiT& 32 L&
(10.3%, 15/145 vs 2.6%, 22/821, P<0.001 ) . & BH ZE 1 fifi e
J% (chronic obstructive pulmonary disease, COPD) (48.3%,
70/145, vs 2.6%, 22/821, P<0.001) . HHIRIG (9.7%, 14/145 vs



* 266+ [ 8 2 720174 41 52055 4 43

Chin J Lung Cancer, April 2017, Vol.20, No.4

4.2%, 35/821, P=0.006) [ LU #REH & 5 FIC - R A4, If:
RAELH AT I —F YR EGE (diffusion capacity for carbon
monoxide of the lung single breath, DLco SB) [(20.3+3.9)
mL/min/mmHg vs (24.1+4.7) mL/min/mmHg, P<0.001]H}
AR T IO RAEA . FEAAEL A SMEBERT ] [(14.945.5) d vs
(13.6£5.8) d, P=0.015], FAAF[A][(135.0+2.2) min vs (116.7+
31.7) min, P<0.001], AR5 & AE][(10.2+2.3) d vs (7.0£1.8)
d, P<0.001] ., fE% 546 2% [¥(40,999.9+2,396.0) vs ¥(30,644.5+
4,784.3), P<0.001], i i FHHAE][(9.842.3) d vs (6.9+1.2)
d, P<0.001], ARFTH4NAETT4L[(7.8£1.9)x10” vs (7.0£1.7)x10’,
P=0.041], RJ5 A4NATT %51 [(17.8+3.5)x10° vs (16.5+3.8)x10’,
P<0.001]#RB I & F I ARE AL, FF & SE AR LI (18
P [(42.042.2) vs (43.0+1.8), P<0.001]HH A% T IC I & 4E
20, PRLH R s BRI AU U947 A B (2. 22 53 (P<0.001) ,

Ik e LEL 09 U945 5 (40/14, 27.6% vs 198/821, 24.1% ) |

=1 MAREEEZAR
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HAFE IR SIS 251 (forced expiratory volume in one
second, FEV,) (OR=2.322, 95%CI: 1.373-1.921, P=0.004) .
DLco SB (OR=2.137,95%CI: 1.298-1.873, P=0.007) FIARFIA
F£:COPD (OR=1.763, 95%CI: 1.189-1.684, P=0.028) (34) .

ARHETFEV & Clavien-Dindo 14% (OR=1.469, 95%CI:
1.488-1.891,P=0.015) . 112§, (OR=1.657,95%CI: 1.069-1.515,
P=0.003) . I11Z% M D) | (OR=1.241, 95%CI: 1.137-1.652,
P=0.023) FFAAEMM A fEk H R (KS) .
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Characteristics Non-PCs PCs P
Number 821 (85.0%) 145 (15.0%)
Age (Mean=SD) 58.8+9.2 60.2%10.1 0.048
Gender 0.452
Men 569 (74.7%) 105 (72.4%)
Female 252 (25.3%) 40 (27.6%)
Smoking history 0.712
Never 286 (34.8%) 55 (37.9%)
Current or former 535 (63.2%) 90 (62.1%)
Preoperative FEV, (L) 2.5%+0.18 2.07£0.22 0.001
Preoperative FVC (L) 3.2+0.84 3.27£0.76 0.771
Preoperative MVV (L/min) 96.7+24.1 96.4+26.4 0.821
Preoperative DLco (mL/min/mmHg) 241%4.7 20.3%3.9 <0.001
Pathological type <0.001
Adenocarcinoma 576 (70.1%) 96 (66.2%)
Squamous carcinoma 198 (24.1%) 40 (27.6%)
Other 47 (5.8%) 9 (6.2%)
Preoperative comorbidities
COPD 22 (2.6%) 70 (48.3%) <0.001
Diabetes mellitus 35 (4.2%) 14 (9.7%) 0.006
Hypertension 22 (2.6%) 15 (10.3%) <0.001
Clinical stage 0.753
Stagelor0 535 (65.2%) 90 (62.1%)
Stagell 227 (27.6%) 41 (28.3%)
Stage lll 51(6.2%) 12 (8.3%)
Stage IV 8(1.0%) 2(1.3%)

SD: standard deviation; FEV,: forced expiratory volume in one second; FVC: forced vital capacity; MVV: maximum ventilatory volume; DLco:

diffusion capacity for carbon monoxide of the lung; COPD: chronic obstructive pulmonary disease.
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Tab 2 Clinical characteristics between the two groups

Characteristics Non-PCs PCs P
Surgical approach 0.012
VATS 440 (53.6%) 51(35.2%)
Open 381 (43.4%) 94 (64.8%)
WBC count (X 10%/L)
Preoperative 7.0£1.7 7.8£1.9 0.041
Postoperative 16.5+3.8 17.8+3.5 <0.001
Albumin (g/L)
Preoperative 43.0*+1.8 42.0+2.2 <0.001
Postoperative 30.4%3.1 30.0+3.3 0.192
Operation time (min) 116.7£31.7 135.0+2.2 <0.001
Amount of intraoperative bleeding (mL) 179.5+46.7 178.91+42.7 0.890
Average time with the drainage tube (d) 7.0+1.8 10.2%+2.3 <0.001
Average time of in-hospital stay 13.6£5.8 14.9%5.5 0.015
In-hospital expense (¥) 30,644.514,784.3 40,999.91+2,396.0 <0.001
Antibiotic use
Average time of use (d) 6.9+1.2 9.8+2.3 <0.001
Second-generation cephalosporins 796 (96.9%) 105 (72.4%) <0.001
Third-generation or other 25(3.1%) 40 (27.6%) <0.001

VATS: video-assisted thoracic surgery; WBC: white blood cell.
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Tab 3 Complications classified by the Clavien-Dindo Classification of Surgical Complications

Grade

Occurring time Percentage (%)

Gradel
Aerothorax (<3 d)
Persistent pulmonary leakage (<7 d)
Others
Gradelll
Persistent pulmonary leakage (>7 d)
Aerodermectasia
Wound infection
Arrhythmia
Pneumonedema
Increased blood pressure
Atelectasis needing suction
Pneumonia
Thrombus of lower limb
Urinary tract infection
Phrenitis
Others
Gradellll
Pleural effusion needing intervention
Persistent atelectasis needing intervention (Sputum aspiration, e.g.)
Aerodermectasia
Chylopleura
Postoperative pleural hemorrhage needing surgery
Bronchopleural fistula
Above grade lll
Respiratory failure
Return to ICU

Other like severe pneumonia resulting in organ failure or death

8 2.1
12 3.2
6 1.6
28 74
46 12.1
18 4.7
22 5.8
21 5.5
27 71
32 8.4
74 19.5
7 1.8
3 0.8
1 0.3
7 1.8
26 6.8
18 4.7
6 1.6
2 0.5
3 0.8
2 0.5
2 0.5
6 1.6
3 0.8

ICU: intensive care unit.
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Tab 4 Multivariate analysis of the association between clinical variables and PCs

P Exp(B) 95%Cl
Lower Upper
Age 0.126 1.03 1.004 1.058
Preoperative FEV, 0.004 2.322 1.373 1.921
Preoperative albumin 0.071 0.74 0.648 0.846
Preoperative WBC count 0.067 0.771 0.67 0.887
Operation time 0.102 1.024 1.015 1.033
Preoperative hypertension 0.143 1.182 0.768 1.194
Preoperative diabetes mellitus 0.067 0.275 0.069 1.095
Preoperative COPD 0.028 1.763 1.189 1.684
VATS 0.066 1.623 0.968 2721
Dlco SB 0.007 2137 1.298 1.873
Constant 0.049 0.001
x5 NEZRKTEMNREHLES BHXRHITETENN
Tab 5 Multivariate analysis of the association between main clinical variables and grades of PCs
P Exp(B) 95%Cl
Lower Upper
Gradel
Preoperative FEV, 0.015 1.469 1.488 1.891
Operation time 0.002 1.016 1.006 1.027
Preoperative COPD 0.000 8.696 1.638 1.783
Gradelll
Preoperative FEV, 0.003 1.657 1.069 1.515
Operation time 0.017 1.024 1.015 1.032
DLco SB 0.001 2.112 1.201 1.799
Grade lll or above
Preoperative FEV, 0.023 1.241 1.137 1.652

We listed the variables with statistical significance (P<0.05) analyzed via Logistic analysis.

0, RS i TR 73 Clavien-Dindo T s(I1Z% .
T HA R 22 HIE TR IR A 2 At AN sk e 5 20y, 1%
A M Clavien-Dindo 43 2% 4 70F5% (U Clavien-Dindo 11
PAIEAS TR TG LR, LR AN 5K 5 22 T 47 4 S <8 B
W% ) o RIS AS B AFAE— SO 5, X — T st
PERFSY, BEHR A A BT O TR R, IR Tt
PR GAE HAB BT rpuC 0 R HE P o R, B i
ARG AR AE B I IR A SO A, WA b
ARG BV ISR S (ppoFEV, ) X Ak &
AR, BRAR T 255 RO A R DR, T R
FEAE A HTIE PEBF ST IR A 4R Clavien-Dindo 73 2 5248
T, Bl EEAE AR G AL

Clavien-Dindo/3 2% £ 4¢ I, Clavien-Dindo ITZ% 13- %

FELE I DIBR ARG fc i W, HFEV St 3 ARSIk
(R HE AR DT OGS PR AR I FAE A XSS Y RS 45 A
Z#o

2 % XM

1 Roeslin N, Morand G. Complications and mortality of surgery for
bronchogenic cancers. Rev Pneumol Clin, 1992, 48(5): 231-236.

2 KazaAK, Mitchell JD. Preoperative pulmonary evaluation of the thoracic
surgical patient. Thorac Surg Clin, 2005, 15(2): 297-304.

3 Doyle RL. Assessing and modifying the risk of postoperative pulmonary
complications. Chest, 1999, 115(S Suppl): 77S-818.

4 Wilson DJ. Pulmonary rehabilitation exercise program for high-risk
thoracic surgical patients. Chest Surg Clin N Am, 1997, 7(4): 697-706.

S Eric MT, David HH. Operative risk in thoracic surgery. Chest Surg Clin



* 270 ¢

10

11

12

13

14

15

16

17

18

19

o ] il 9 2 15201 74 4 H 552045 55 4 11

Chin J Lung Cancer, April 2017, Vol.20, No.4

N Am, 2002, 12(3): 489-505.

Shiono S, Yoshida J, Nishimura M, et al. Risk factors of postoperative
respiratory infections in lung cancer surgery. ] Thorac Oncol, 2007, 2(1):
34-38.

Takenaka T, Katsura M, Shikada Y, et al. The impact of cardiovascular
comorbidities on the outcome of surgery for non-small-cell lung cancer.
Interact Cardiovasc Thorac Surg, 2013, 16(3): 270-274.

Rueth NM, Parsons HM, Habermann EB, et al. Surgical treatment of lung
cancer: predicting postoperative morbidity in the elderly population. J
Thorac Cardiovasc Surg, 2012, 143(6): 1314-1323.

Clavien PA, Sanabria JR, Strasberg SM. Proposed classification of
complications of surgery with examples of utility in cholecystectomy.
Surgery, 1992, 111(5): 518-526.

Dindo D, Demartines N, Clavien PA. Classification of surgical
complications: A new proposal with evaluation in a cohort of 6,336
patients and results of a survey. Ann Surg, 2004, 240(2): 205-213.
Gonzalgo ML, Pavlovich CP, Trock BJ, et al. Classification and trends of
perioperative morbidities following laparoscopic radical prostatectomy. J
Urol, 2005, 174(1): 135-139.

Kocak B, Koffron AJ, Baker TB, et al. Proposed classification of
complications after live donor nephrectomy. Urology, 2006, 67(5):
927-931.

Tamura S, Sugawara Y, Kaneko J, et al. Systematic grading of surgical
complications in live liver donors according to Clavien’s system. Transpl
Int, 2006, 19(12): 982-987.

DeOliveira ML, Winter JM, Schafer M, et al. Assessment of
complications after pancreatic surgery: a novel grading system applied
to 633 patients undergoing pancreaticoduodenectomy. Ann Surg, 2006,
244(6): 931-939.

Seely AJ, Ivanovic J, Threader J, et al. Systematic classification of
morbidity and mortality after thoracic surgery. Ann Thorac Surg, 2010,
90(3): 936-942.

Amar D, Munoz D, Shi W, et al. A clinical prediction rule for pulmonary
complications after thoracic surgery for primary lung cancer. Anesth
Analg, 2010, 110(5): 1343-1348.

Zeng K, Wang QZ, Li YL. Application of Clavien-Dindo Classification
System to complications of minimally-invasive percutaneous
nephrolithotomy. Zhongguo Xian Dai Yi Xue Za Zhi, 2016, 26(7):
96-100. [, F ¥ 52, 23 J¢. Clavien-Dindo/} 20 R G MEIZ
BB BRI AAE VAN S AT E SR R, 2016,
26(7): 96-100.]

Lai YT, SuJH, Yang M, et al. Impact and effect of preoperative short-term
pulmonary rehabilitation training on lung cancer patients with mild to
moderate chronic obstructive pulmonary disease: a randomized trial.
Zhongguo Fei Ai Za Zhi, 2016, 19(11): 746-753. [#i F[H, S5 48, #Hy,
SRR AL MR NS0T Tl A £ 5 B2 16 1 L s P
A I S — SR A PERE AL AR . R ZR S, 2016, 19(11):
746-753.]

Sabaté S, Mazo V, Canet J. Predicting postoperative pulmonary

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

complications: implications for outcomes and costs. Curr Opin
Anaesthesiol, 2014, 27(2): 201-209.

Langeron O, Carreira S, le Saché F, et al. Postoperative pulmonary
complications updating. Ann Fr Anesth Reanim, 2014, 33(7-8): 480-483.
Stiles BM, Poon A, Giambrone GP, et al. Incidence and factors associated
with hospital readmission after pulmonary lobectomy. Ann Thorac Surg,
2016, 101(2): 434-443.

Madani A, Jr Fiore JF, Wang Y, et al. An enhanced recovery pathway
reduces duration of stay and complications after open pulmonary
lobectomy. Surgery, 2015, 158(4): 899-908.

Brunelli A, Refai M, Xiumé F, et al. Performance at symptom-limited
stair-climbing test is associated with increased cardiopulmonary
complications, mortality, and costs after major lung resection. Ann
Thorac Surg, 2008, 86(1): 240-247.

Ogawa F, Wang G, Matsui Y, et al. Risk factors for postoperative
complications in the elderly with lung cancer. Asian Cardiovasc Thorac
Ann, 2013, 21(3): 313-318.

Wang Z, Zhang J, Cheng Z, et al. Factors affecting major morbidity after
video-assisted thoracic surgery for lung cancer. ] Surg Res, 2014, 192(2):
628-634.

Shiono S, Katahira M, Abiko M, et al. Smoking is a perioperative
risk factor and prognostic factor for lung cancer surgery. Gen Thorac
Cardiovasc Surg, 20185, 63(2): 93-98.

Sekine Y, Yamada Y, Chiyo M, et al. Association of chronic obstructive
pulmonary disease and tumor recurrence in patients with stage IA lung
cancer after complete resection. Ann Thorac Surg, 2007, 84(3): 946-950.
Sekine Y, Behnia M, Fujisawa T. Impact of COPD on pulmonary
complications and on long-term survival of patients undergoing surgery
for NSCLC. Lung Cancer, 2002, 37(1): 95-101.

Bloomfield GS, Wang TY, Boulware LE, et al. Implementation of
management strategies for diabetes and hypertension: from local to
global health in cardiovascular diseases. Glob Heart, 2015, 10(1): 31-38.
Jones DJ, Bunn F, Bell-Syer SV. Prophylactic antibiotics to prevent
surgical site infection after breast cancer surgery. Cochrane Database
Syst Rev, 2014, (3): CD005360.

Gower EW, Lindsley K, Nanji AA, et al. Perioperative antibiotics for
prevention of acute endophthalmitis after cataract surgery. Cochrane
Database Syst Rev, 2013, (7): CD006364.

Brignardello-Petersen R, Carrasco-Labra A, et al. Antibiotic prophylaxis
for preventing infectious complications in orthognathic surgery.
Cochrane Database Syst Rev, 2014, (1): CD010266.

Edwards FH, Engelman RM, Houck P, et al. The Society of Thoracic
Surgeons practice guideline series: antibiotic prophylaxis in cardiac
surgery. Part I: duration. Ann Thorac Surg, 2006, 81(1): 397-404.
Morikawa T. Thoracoscopic surgery for lung cancer. Ann Thorac
Cardiovasc Surg, 2006, 12(6): 383-387.

Takei H, Goya T, Tsukada H. Video-assisted thoracic surgery (VATS) for
lung cancer. Gan To Kagaku Ryoho, 2005, 32(9): 1235-1239.

Win T, Jackson A, Sharples L, et al. Relationship between pulmonary



R i 9 2 520174 4 1] 208 45 400 Chin J Lung Cancer, April 2017, Vol.20, No.4 <271 ¢

function and lung cancer surgical outcome. Eur Respir J, 2005, 25(4): postoperative pulmonary complications in patients with severe chronic
594-599. obstructive pulmonary disease. Anesth Analg, 1995, 80(2): 276-284.
37 Powell CA, Caplan CE. Pulmonary function tests in preoperative
pulmonary evaluation. Clin Chest Med, 2001, 22(4): 703-714. (Wi : 2017-01-07 f&[m]: 2017-02-23 3% 2017-03-06)
38 Wong DH, Weber EC, Schell M]J, et al. Factors associated with (Aot T ake)

Cite this article as: Li PF, Lai YT, Zhou K, et al. Analysis of Postoperative Complications and Risk Factors of Patients with Lung Cancer
through Clavien-Dindo Classification. Zhongguo Fei Ai Za Zhi, 2017, 20(4): 264-271. [Z08K, i E FH, J& 3, 2. 197 FH Clavien-Dindo/)
R FRGENF Mg B AR5 I BRE S G S I TR 2 44T, Hh I iEa Z 25, 2017, 20(4): 264-271.] doi: 10.3779/j.issn.1009-3419.2017.0
4.07

- HE
$—EDNARE{L SEROIELA | UBIRSERHIS

DNA ( EZUECpGIY ) LA g (AL 02 AN B o Wl ) R Wt A PEAIL ) . DNART L3 5
AR AN S I R T o v A 3 2R R A P A4 Bl ) R DR A 2 s s B, ELTE G i H R R )
MR E RETERI/E ] . DNAJEICHERNA | 2 FUAV N AR E B LD ARE ), Il i) is
e (78, BRI DIBLE SR ) FMIDNAREALIRAS IS BAERMEIIL, IRT5 A H EAFAaTs . 7eid LU
N, DNAHUIEAR B B SERIFIIG R AL OFTEA 1o kg . FRIE AR 2 ZZAEDNAFE T T FIE AR 5
BeP i AR A TIRR. ZEILIEI, FRE A U — R LR, U TR ADNA R L
IR 7k 7 /AT

BT, SBUFDNARIEAL T HOAR NS 2 Fe (N RERS TR TR PO, JUHOR RIS, B e Fi6
I BOSRHETY R SRR STRRAYS B AR, A A DB EAREOR EXERL. i, AT LI “DNAFT AL 7
Hr SRR HEZS T . AL MBS 2" R I X —F- 5, K3 I 7EDNAF B AL i LAl Rt (b bk
F8, WU T 8 ST e A TE— R, FAHS I s EDNAR AL S B AR LB AL, A7
HWEALARE AL, FEMRE A AR HE ST R IR AR o BR TR RUSE, 2 ZHEPIK panel discussion, AT
P BIEA TIF8 : LEHASDNAF SEAAG IS SN IR 2 W — KA 25 155 71 i A B AR AR Z 1T _E A Bk
XHEE s 20T R AERR P | Al BRI R B SR B AR ek

2] . 20174F6 H 15-17H S S, R PEARELE
RN sRiKIE FRiif: 18512189851

Email: yihan.zhang@bio360.net 23N ML . www.bio360.net/MEET/2017DNA/



