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Systematic review of risk prediction models for pneumonia in patients with traumatic brain injury Xiang Qianling , Jiang Zhixia ,
Hu Rujun, Yuan Xiaoli, Yang Xiaoling, Zhang Fang, Zhang Xiying. Department of Nursing, Af filiated Hospital of
Zunyi Medical University s Zunyi 563000, China

Abstract: Objective To systematically evaluate and analyze the risk prediction models for pneumonia in patients with traumatic brain
injury (TBD ., so as to provide references for clinical practice. Methods We searched Pubmed, Web of science, Cochrane library.
EMBASE, Wanfang database, CNKI, VIP database, CBM to collect studies published during the period from database inception to
August 2nd, 2021, on risk prediction models for pneumonia in TBI patients. Two researchers independently screened the litera-
ture,extracted information,and assessed the risk of bias and applicability of the included literature by using the Prediction Model
Risk of Bias Assessment Tool (PROBAST). Results Six relevant studies totaling 6 risk prediction models for pneumonia in TBI pa-
tients were included. The area under the ROC curve of the models ranged from 0. 806 to 0. 949. The most commonly reported pre-
dictive factors in all included models encompassed GCS score, mechanical ventilation, post-operative albumin level, and APACHE
Il score. All included studies were subjected to a certain level of bias, and the applicability was unclear, which was mostly due to
such shortcomings as not reporting blinding method, insufficient sample size, overfitting of model , not reporting or not handling
missing data, and lack of model performance assessment. Conclusion The research on risk prediction models for pneumonia in TBI
patients is still in the development stage. In the future, researchers could conduct multi-center and large sample research, and in
conjunction with big data processing technique, develop easy-to-use risk prediction models with excellent performance.
Researchers should continue to update and correct the models during use, in an effort to provide a solid predictive model for clinical
settings.

risk prediction model; GCS score; mechanical ventilation; albumin level;

Key words: traumatic brain injury; pneumonia;

systematic review

it 4¢ J2 fi B #2445 ( Traumatic Brain Injury, TBD SR LA SR EUAR O 1 9075 RS I S 0 AR

BT BE 9 8] UL Y SR L O R RE , K A Bl 3006 ~
60 %, TBI 53 4k % i 98 A AR Wi 95 9 1 DK 2 3k
JEE A e BSF T 39 B 2 o L2 o e
HE JR 35 AT 3 AT I R g LR B, BG 0 AR 3 A
RO R, BRG] TBI B iR KR B e A
T o S T3 FIIA YT 0 O L T A A R 5 P
T [H - SF A 31 R 2 O SR L 0 R
Az il A& T DRI ol A5 Y L R G 2 v i A% 112 W AR
YEH AL 1. 38 SCEE R R 2 B IR B2 B 3 38 38 (52N 38 L, 563000) 52, 5t
A 3 HR O B R A B

I B R e AR O

AR VLR # L jzxhl@126. com

FHBFOE H . 54 B0 B (B RS #2021 ]— M 039)

WH 2022 - 01 - 1748 12022 - 03 - 22

FEEM A, HETC A 238 5 & T /500K 458 05 28 & Iid
A I A A DX, T 0 AR TR (L ASE TR g A T kL T A%
RESEA A —. B A5 B 78200 R R E WA
AW ST, AT 22 e Pk o3 B 5 PEA s LU B 4 1 oy
A 473 8 il A A A AU I T S AR ) AL i 5 R
P AR

1 B{HEFRE

1.1 K RER T HEVKEZR PubMed, Web of
Science,Cochrane B 1E . Embase ., J7 5 845 & .+ H
U A3 R s b [ A W B A SRR B 2 A G
ik A5 475 6L it 28 A A DXL T A5E 2R 1 SCRR L G R I
FRMEEZE 2021 4F 8 A 2 H., DA traumatic brain in-
jury,craniocerebral trauma, head trauma, brain inju-

ries; pneumonia, pulmonary infection, respiratory



¢« 08 o

tract infections, hospital-acquired pneumonia; predic-
tion model, risk prediction model, risk assessment,
predictor i SCR F 1A, LA 5843 i B A5 s
i S0 » B 43 1 M 403 5 I 4R 5 B B A A5 il 2R, il R
TR T AR AR IS AR AR AR AR F PR KU
TPAL Sy rb SO i) . SR 3 A O] N DG B OR) AH 25 B Y
J5 HEATRE R IR A SCHR I 2 2% SOk AT F Tk
£

1.2 CERIAA SHEERPRIE AR E: OBFFEXT 40
P 4 S5 5 s O I N 25 A S A A R K AR
DRUIBSE P T30 A 7R 5 S 3R 7 003000 A 8 g s 7 o A © L
PR ULHZ W P il R & A2 1912 AR o s D FFF 58 2 1Y
A48 BRI 5T i 5] %o RECBIF 9 00 RS I T A 9 4. HEBR
Pt - Q4R FE RS R ZE BT WA 4 S TR0 AR 78 O BfF 5
AHERR A BE A T A 2B i 48 28 5 SR BRI 835 A e s
ST R AN 58 5 D23 UG 22 LI 48 SCHR A5 Ak 1E X R 3R 3
R LR T RGFM/ Meta 43 AT AL AL © JC vk
FREAE ST, A v 3 S0 SR s © AR A Y T A 1 <72

A~

I~

1.3 SCHROR e 5 B4R 00 h 2 PS5 E L IR A
I R AR 0 S7 0 20 SCHK 47 2 N DA77 7 B H 28
HETHE AR B W TR AR 3 A5 & B UL I ik
I — B, SCHR T 1 5l B 15 SR 22, 16 HEBR AN 7
B SCHRJE o E— 20 B 52 42 30, DLl & A R R AL
il 5 2 A SCHR R B SR 6 4 SCHR A R 4R 6y 56 —
YR BT X W 5T BT 2 7 BT ST X% G P 45 4L
o e Bk | 2R B | SRR B T s REAR B R

Journal of Nursing Science Jul. 2022 Vol.37 No. 14

PERE BIAIMEBE L O R ik L B A B Y T Y A
Y5 I 238 R AR BR AR 45

1.4 SCERBTELPEAN  HH 2 240058 3 SR IS T )
Xf HRAIE5E B BA S AIF 5% 1) A 7 7R - DR 4 5t K (New-
castle Ottawa Scale, NOS) X 44 A SCHk #F 17 i & 3F
B Ay 5 5E o e B R 5 3 AL B OE A BOE
NOS 7351 WMWFFERT G 19 6 £ L 20 18] 7] b D B 25 51/
e RX 3 AT NOS 853 9 40 i
VP AR LS 43 . 0~ 4 43 AR & SCHR . 5~9 43 i
JoT 8 SCHR

1.5 99 A SCHR Yt for XURS: Rl R AR R4S 2
G F0I0 A AL A 5 04 D far IKURS: BF-Ail T A (Predic-
tion Model Risk of Bias Assessment Tool, PRO-
BAST) IWBIFFE X G T30 B 7 5 R Fge it 4 #r 4 A4
U, AT AN A SR B e A RURS: TE A 5 B 52 % 42 L i
DA —F FR g5 A 3 Al 4738 PR PEAR

2 H#R

2.1 SCHERTR SRR AR AR 8 R R AR B A OGSOk
674 i » Hor 9 SCSCHR 594 B TP SCSCHER 80 R . R BR
52 SCHR 83 e o PR S AR AR B HERR 579 G L 13 4
SCHERR 6 Fi (1 G Hh SCR A AN |1 RS SOR M AL
PR 2 R 9 SC A R AR AR AN R il 48 L1 4 SCAE 9 S
CHRL I R R ST WA SR E R AN 6
[

2.2 YR ACCHRAYBEACRRAE B O & T A 6
T SCHR NOS 753 5 40 ¥ 8 6 43, Ry i o d SClik . 3C
iR ) R AR S B 1 LR 1

R1ASCHR A B AR FRAE S A
ELUN B W M A 8 7 At e S A (B AR KA R S .
SCk A b €7D Bt ATk ol ATk W [HC%)] R LR
Wi o 2 L7 2020 LIk 206 23 1 75 % ZfER EER logistic 110 & . PCT, hs CRP, APACHE Il #F Y= — 2. 045 + 1. 300 &+ 1. 109
2t a1 5 (53.40) 43 IFWEHR R 0 F GCS 4 APACHEI #f 48 + 1.033 PCT+
0. 845 hs-CRP+0. 536 I Wz i %
st 258 2021 W 272 16 R % EEE KHER logistic 89 GCSFSM FARWHE =2 W IFAEM Logit(P) = — 27. 741 + 1.034
EaREN EPE] (32.72)  HAERRBR AN R KR B GCS TS +0. 872 I 47 ili 35 2k 4k
g S R i) A7 HLARGE <L A PERGOER 1,80 0)+0.748 &
K]+ 0. 687 HL A A< Ay
1,64 0)
i 15 25 2 [0] 2021 i 120 21 g KlFE EfEE logistic 42 GCSPAME AR BT M B &5 AR JF 7 d - Logit(P) = 30. 322 — 1. 506 GCS
- stk Il 5 (35.00)  PYILYE A G B0 3R E I BSR4+ 0. 632 AT il — 0. 953
i ARJF 7 d WL 0. 784 BT
A F N FH R ]
w4 a0l 2009 il 108 36 fFFE EBER B EMS 31 PER A E SR W LB AR Logit(P) = —1.540 — 1. 020 % 1
2Pk Br(PCA+ (28.70) B 32405 BE T R B )L B 7% 3% . GCS FEMi4r — 0. 480 5% 3 E 4 +
logistic RANEE R & 1.130 55 6 F ML4r —0. 910 55 10
135347 FA 1,390 45 11 E RS
Egwmattt 200 m 169 13 R ERE REE logistic 74 GOSTF4F ASA 4890  REUIRE T A 2 51028 PR B0 L () 2 P 450700 1
ESREN a1 5 (43.80)  JHIFME AL 7R :GCS T 4r L ASA 4r 9% . 5 1 Bt
S T AT IR W AL 4 A A8 AT 43
S A 13, 7,100, 0,38.0,27. 5
53 o i B0 2 PR A DY 43 1 5
i 454 05 £ 2 A S AR X R i 5 SR
Ye KL
5ok s e 0121 2018 MFE 118 14 A% EfFE EfFE logistic 152 BT ARFEG S =4 b HUWGE T RS PR 0T R BT R R g
a1 5 (36.40) W=7 hHAEWHF R ESIWE. I\ = 1. 652, HL Ak E K E

GCS ¥ 4y <5 4y Jo APACHE Il iF
=18 4

1118, Y IF=1.508, | & 5|
WA =1.402,GCS PE4r = 1. 205,
APACHEIL i 43 = 0. 881) 1§ h &
S R4 405 28 2 O R Ml S R e 1
AR

TE < T A7 BIF 58 249 Sy [0 B ) o RRIE 5

PCT g 1fiL 5 W 45 3 5% s hs-CRP A I3 88 4 C-J B 2R 11 s APACHE 11343y 2k 2 30 55 08 o 4l HE 37 4 .



PR IRE 2022 4 7 A 37 B 14 3

2.3 HIAMERE RRAETEN A 5 WS A T
XAy BEHR bR A0 2 00 55 45 T A ofE BE 9 b, R
)74 Hosmer-Lemeshow # %, 1 ST R H 45
Z R H TAERFE 28 F M AL (Area Under the Curve,
AUC) .5 MRS [ AUC 2 0. 806 ~ 0. 949 ; 51 71
(7189 Kappa ZECHN 0. 815, il — S vE . 7E
RUBE I . A 1 WA 5 AT T AN R R, 2 100 A
GEUHE AT T AR E, Heb 1 30 SR I Bootstrap
HEEE AL 1 000 W HEAT IR IR 55 1 T Rl AL
FEWFSE T 50 Yo REAS HEAT LT B HIE

2.4 ey RURS AR FHAYE VRO

2.4.1 H5WMRXMNELH XN WA R W AT LR
AR B S IR AS B3, B e RSB R T A A A L HE R A
Ve PRI ST 0 G2, T RE 2 s Ak R W AL a1 A,
RN 6 T ST 55 5T 0T G AT O 1 D i XU 4 AR
2.4.2 S0 FA KM 6 W5 A 0
U e AU I AN R L AR 6 A ST I S b
5T AR A B SR 75 e IR G0 — s o DT 30000 A2 £, A b
[*] 1 iy A7 A9 5 0 G 1 T PR R S DA SRRy O K
SCRIPEAG ™ (1 |l 24 & WA 5 B, 6 TWF 52 3 2k [l Ji
PEWFSE , TCVE A S0 00 48 AR 1 PEAL & B AEAS T AR 4
SRR 0T SEAT B S PR Ok T R R R ) A R A A
AT A AR S BT ST R A R A R R

2.4.3 SEURARMMA 6 WIS R G
far KB S AN 35 2 . 6 TR 5 70 il A 405 2R 19 32 W s oA

(EB ENEE E B SRS I SR SO B SN EAE e <]
K, PR T R 23 R i s SO S T 3O 7 A AL Y [
B WAE R . 6 WU 9T AR 5 45 R 8 R O
1A A8 TN A A A5 5, IR O I A 2 5 A A R 9 ]
FAE BTG O 0 45 R 7R 25 R AR R,
2.4.4 HONTARHE 6 SUBESETE 2 B B
i 5 AURS: I 0 . 6 T 9 P B T A A S A i IR AR
H#H 5 (Events Per Variable, EPV) MIEEAS £ 3K 5| 2
KA R A R AR . A5 EE 0 24
R AT 4 25 S WA TS BRI BE H Y. AR B g
A 2 AR o i S A B AT T A 1 A
YL e A S AR R AT T AL A Bl R s K
A FR 5 TE L6 WURE SR A SR A G F B, fEAE R
B b A 3 WG A AT SR AT IS LB 2R
AT A HIE 2 B AR e B s AN AR AR K
BOUE 0 & 2 b L FE BRI BR DAL 1 L AL 2 WA g
[F] Fof 2 25 7 A o B R IX A B
2.4.5 SV FEE M . AR 6 WU BRI
SR G2 U, 235 L R FH e XU I A 30000 D] 431 35
T8 AR XUREAS TS AE 56 THF ST A A A4S FHPE BN TS AE
3 i3tig

FRGVEH T E k6 TE Y 7 35 S B BT A A T A
R EOULTEA 1 H 8 43 £8 3 M A A A XU Tl S A, 1
Al L AR T S, D SR % g A o P AR K R . FE R

e 00 .

HEFE M PROBAST KUK 3 Ak 1% L XoF 5 00 455 780 3k 47
RGN Meta 73 87, A B T fif B P00 A 1Y 1) 95
i P R A BT R R R JF R A
FERGAGE TN 3 R i 4% A DAL T AR Y £
ARG . B )2 T e AN 6 TR S, Horp 1 A2
R d AUC, H Kappa FEH 0. 815, W — B L4
B A5 AMEERAY AUC 24 0. 806~0. 949, F i
RERLAF . HANARY 6 WA 58 1 47 76 fi foy AU 3 2 Jir
PR HG AR B A BN 2 A B LA R i
B A PR RO A P e e = PRA
KRG AN AN 6 T I, 2 A fay KBS 35 3

B AR GE HIVE SO R L A 75 I B AR R Y HE T
FH & 1t e 2 W] LA 32 0 T 0 2 A8 I R 52 B )
BREAY 32 o 7 BT O 2 XU 84T 3 FH A 265 v 1) 700
DALY, INIA B 5T b A5 H LA J5 X8 AH OC 150
BERVAIE5E 198 7« O GCS 743 HLAIGE <R 5 F 8 A
KV APACHE [ 3P/ /29 AT 6 MR A & e &
B T PR I O X B i AT PEAG L AT DT R
HERER I, PR E B2 47 N B3R % o 1 PE A B 35 GCS 1T
537 APACHE I 9F 43, % V) 5C 1 £ & BLBE SIS A
M2 A8 bR . OFE A &I, A 5 SRR
FEA RN I, W] AE 23 3 302 B0fl o i o 1k 52 305
XA A I & W55, EPV >20 21k 0F 58 8 A U iR
T35 W EPV<T10 AT B 23 1 p i B #0410 5 i %
B 1) 45 G WF 5% 45 2R B0 <<100 AT BB 23 i A
A e R BB & L TR E AR Y
HEA &, AR R Z h o ifss ., @6 MR, 1 4
RN R S T PCA 40 M s JEAYBERL A ] lo-
gistic M4k @7 BT . PCA ZHLAF 2= 2 Bk
R — o, AT L) A B A 25k 14 i PRSI 78 P B RS R E 1Y
() B 30 o T LR AT A A8 R A o v 4 2 1) B
TR R AR A ST M A 2 bk O R AL DA TR T
PERERE ,PCA 3 ik @ B A AUC=0.949, 5
G ) AW ASE R AR b, TN PR e AR R R K AR
5N LR R A 2k, 1+ B LR 5 I R B2 2% 19 45
G H 25 B8R T — 205 Je 0 i A L 7 AR R Y
G3ATT D U TR RO R T AR R AL R 4R R R . A
L ST BERNER T 32 R AL G i [l E 43 A Ak L 38 AT DU R
iz H A ML 2% 2% ) J7 ik, Bk 58 W (Decision Tree,
DT) . BEHL A AR (Random forest, RF) | 3 43 1] & AL (Sup-
port Vector Machines, SVM) | #p 2 U1 it # (Naive Baye-
sian Model, NBM) . B J& 1 5 44 7% (Gradient Boosting,
GB). N T # 2 M 4% ( Artificial Neural Networks,
ANNS) ST LA AR, QAR 6 ANEIAL, AL 2 T
FH TN UE, 1 WU AT 1AM ER IR, E R B 5T P
A TF T B Uk 2 B AR UL ) B, K 2 B 5 AU
BA e BB B L S B0 /0 BB R ) T I R S
PR 6 UE i 405 )7 10 B AR 0o B 400 A 5 N i G A A



+ 100 -

TR (R T RS ARL R AT 32 AR R BT O B RO A
B PEBE AR R R R T R IFSTAE R — s
T PR SR R AT PR A0 50 6 U T A B v XU i £ o 1HL 3 A
RE 75 2 FL TS0 M {5, T AR & Bk Y . ©6 I
F 9% 70 B B0 1 24 R BRI M5 ., T LU B FE W 58
H AW T B BE B AL B WS 2 WA Rk B G 2k %
i 5 7 R VT b 5 WA 5 AR 1) AR A0, 3080 i 2K AT e 23
SR KU 2 B R BT R, IE B AL B OBCHE BT LA e D
et R A B S AL BE T kA AL L
o i N7 IR N S o< 7 N S RS DV = Ve - O 5
Pk, TG ZoR A S B Tk S T B, © 90 A BF
AT 4 T RIS o T R A R Ak R i
R A T LIS EAARL 1 35 L PCA-logis-
tic [ JABIRI X N (52 REC R AR, A TIREE
BN B3 G T 00 A A B A AR M L 3 U D I R T
VERERT A 5 BIF 5 5 [ B G 7 450 80 %) 50 000KG o 5 5 fifi
FHASEHEPE 308 5 A 2 8 2 S 3 00 A TR, ST S B
T AT B Sk s B A 8 T I PR S PRV A
4 NG

WS LA 6 Tl 4145 8 A Il 9 & AR XU T
DA TR A BIF 5 X6 A5 7R () 4% THI R AR 64T T R TR
W 7% 45 S48 s AR A BRI 5 v Ak T & B B B, & SR R
AT LATF B 2 rpts R BEARTIFIT L 45 4 KB S B 5 vk
FF 2 TN 1 BE O KL o8 T 75 %) 0 3000 A AR A £ i
RO BTG TEASE L (AR BIE 5  TF Il . AN ST AL A
TSGR P REATAE R R A s LA R AR
JE A5 A SR v B T PR R I A R — RS
5% 30k
[1]

Esnault P, Nguyen C, Bordes J.et al. Early-onset ventila-
tor-associated pneumonia in patients with severe trauma-
tic brain injury:incidence, risk factors, and consequences
in cerebral oxygenation and outcome[ J]. Neurocrit Care,
2017,27(2) :187-198.

Jovanovic B, Milan Z, Markovic-Denic L,et al. Risk fac-

tors for ventilator-associated pneumonia in patients with

(2]

severe traumatic brain injury in a Serbian trauma centre
[J]. Int J Infect Dis,2015,38:46-51.

EH L MM&E EEF . F BRAKRGEEILEVNHARE
Jit #8 e % 1) £ B DR 3R A3 AT [T, v AR IR B S g e
2015,25(20) :4725-4727.

Wang L, Li X, Yang Z, et al. Semi-recumbent position

[3]

[4]
versus supine position for the prevention of ventilator-as-
sociated pneumonia in adults requiring mechanical ventila-
tion [ J ]. Cochrane Syst Rev, 2016 (1):
CD009946.

Osti C, Wosti D, Pandey B, et al. Ventilator-associated

Database

[5]
pneumonia and role of nurses in its prevention[ ] ]. JNMA
J Nepal Med Assoc,2017,56(208) :461-468.

Grant S W, Collins G S, Nashel S A M. Statistical pri-
mer:developing and validating a risk prediction model[ J].
Eur ] Cardiothorac Surg.2018.54(2) :203-208.

W IDeHi , s o B A5 G B 495 1 e O & it 9 Rk e i
H LIRS TS Wi AL A # A7 [T, P A R B e 2

[6]

7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Journal of Nursing Science Jul. 2022 Vol.37 No. 14

Z=35.,2020,30(18) :2785-2789.
Bk, I8 — 5, ARG TE, A5 I B 405 AR S Ak K it 3 JEk s 1
fi oy B 34 B e A GBS R A (T . G K il B 2% 7, 2021,
26(3):375-379.
AR IY B B AR, A UG 00 5 O AR S i S ek
1 B PR 3R 43 B B T D0 A T A e [T, o A B B R g 2 AR
#,2021,31(7):1034-1038.
15 4 JH 0 Al EE i Bl A 5 5 B P AR A5 1 il 4% T
W — 300 3L F HLAS 2% 2 19 PCA-Logistic [l I 43 7 A #Y
LI, o [l PR ph 22 40 ) 22 2, 201924 (1) : 35-38.
FFR, AT 22 SR NGB R S5 I K it Rk
RIS 11 51) 28 [ A5 0 Ay e R HL 8 2R 1 0 25 9 A [T ). v A
ZE2ZRE,2019.18(12) :1209-1214,
ke, T2 BRAR 2=, T A% I 450 0 A8 2 il 30 Jak e 1) 1
W R L] b e P i 22 3, 2018, 17(9) : 783-787.
Moons K G M, Wolff R F,Riley R D,et al. PROBAST :a
tool to assess risk of bias and applicability of prediction
model studies:explanation and elaboration[ ] ]. Ann Intern
Med,2019,170(1) : W1-W33.
Collins G S, Ogundimu E O, Cook ] A, et al. Quantifying
the impact of different approaches for handling continuous
predictors on the performance of a prognostic modell J]. Sta-
tist Med,2016,35(23) :4124-4135.
Debray T P A, Damen J A A, Snell K 1E,et al. A guide
to systematic review and meta-analysis of prediction mo-
del performance[ J]. BMJ,2017,356:i6460,
Ogundimu E O, Altman D G, Collins G S. Adequate sam-
ple size for developing prediction models is not simply re-
lated to events per variable[J]. J Clin Epidemiol, 2016,
76:175-182.
Vittinghoff E, McCulloch C E. Relaxing the rule of ten e-
vents per variable in logistic and cox regression[J]. Am J
Epidemiol,2007,165(6) :710-718.
Collins G S, Ogundimu E O, Altman D G. Sample size con-
siderations for the external validation of a multivariable prog-
nostic model: a resampling study[ ]J]. Statist Med, 2016, 35
(2):214-226.
Sanchez-Sanchez M L, Belda-lLois ] M, Mena-Del Horno
S, et al. A new methodology based on functional principal
component analysis to study postural stability post-stroke
[J]. Clin Biomech (Bristol, Avon),2018,56:18-26.
AR, T PO S 3 B . A Il DR 100 AR Y . A8 R Y B i
LI, o [ B TIE 0 0 R 2 2 5 2019, 11(2) 2 141-144,
Moons K G, Kengne A P, Woodward M, et al. Risk pre-
diction models: 1. development, internal validation, and
assessing the incremental value of a new (bio) marker[J].
Heart.2012,98(9) :683-690.
Steyerberg E W, Harrell Jr F E. Prediction models need
appropriate internal, internal-external, and external vali-
dation[J]. ] Clin Epidemiol,2016,69:245-247.
XA, B AR 5. ICU R A5 M 5 55 RS T 485 30 g 3R
G L], AR B BE 225, 2020, 26 (34) 1 4769-4774,
IS A2 e, Jl el | 45 Bl 0k 04 5 1 A 31 07 1k i BF 5
BRI E A%, 2013,30(1) £ 135-139, 142,
RSB, R, PR AR BRSO A B O R R R
JERHLI]. Gt 585 ,2019,35(23) 1 28-34.

(R4 BB



