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PIAFRE. O WFFTRA: SWrEsess, LAPFOY CT 5143 NI ROSE X A2 2 Wit (8 0 B A7,
R D, LA AR B S DA R . @ WEFTR SR CT 513 1 3 3 A6 i 0 A i i
R . @ ZWibrdE: A ROSE SN A IR (0, ShZ AR, Bt EEZ B AGE
AR Sy Mg (s B AR, L REAAD JII ROEPE . TLL CT 5143 N VAR IBE& ROSE [ 445 1
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A ZR T PubMed A1 EMBASE, #%Z 2022 4F 10 H, (EHHs FER AR T LUK S8 ] f SLAH K
MeSH ARiE: “Biopsy, Needle”. “Tomography” . “X-ray Computed” . “Rapid On-site Evaluation” .
“Lung Neoplasms” . “sensitivity and specificity”, R EFEXH MY, [HNEN LI iRAEK
Wk RIRFAEW:

@ i 2f Pubmed ] “Related Articles” LJREZRHX CAM AW ST RWIFL; @ il Science
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2.3 BREMSRETFMN
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g Records identified from PUBMED. EMBASE Records identified through other sources
b (n=20) (=1
o
E
]
=
I
Documents included after removal of the
duplicates
0 (n=23)
=
%' l Documents excluded (n=13)
o Not in English (n=2)
5 Documents analysed . . _
A (n=93) —{ Review article (n=2)
n- No full text available (n=2)
Not in the field of interest (n=17)
>
i3
E Full-text articles evaluated for Documents excluded (n=4)
=2 eligibility —{ Unable to construct 2 x 2 contingency table (n=2)
= (n=10) ROSE not mentioned (n=2)
m

|

Studies included for qualitative analysis
(n=10)

|

Studies included for qualitative
analysis (mcta-analysis)

(n=6)
Bl 1 ORI L AR &

Fig.1 Study search and selection

Included

4.2 4TSN

6 T 5T LSRR, T 1179 B2 R E AN, 951 B2 T &Lk (Fassina
AL 311 I RZAR A T 2 86 B2 T ALSUR LA 7Y, Santambrogio 45X 3 {5 A K G HE 52
15~21 A H Qs 2= b7, PUR LB A2 R G A S D) o RS PERT AT 4 T, [R]m 5T
210, 4 IRWFAEE T L.

Bk U5 2 5 I AT A, 1 TR DI EN AR, ROSE Bt 2 4% (3 TR it Rk, 1 5k
RG], 1 50 A5 R, 1 U MGk 5D

PRI FIE N A R K SR IAERIE MR 1. WA 7 2 T bR A 2.

4.3 FESN

M ROC 2 R BLHAN B2 “JF R A, T R BB S 1-hF 5 XT3 Spearman A28 &
¥, HEERK0.83(P>0.05), FIIAHIGFALLLE BIERY .
4.4 Meta DGR

SRS I8 s S T 1) R AU 2 I AFAE R S e C 2 =12.90, P=0.02, P =61.20), X
FHBEHLSOS B R HAT RN TS 0 B (2 =3.54, P=0.62, 12 =0). Wi ( 2 =1.81,
P=0.88, P =0) MAAFAESRME, KA e RN A AT 20w & A 5, a3 95% B 15 X (1)
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IR EE . B . DORAT %Ik 0.94 (95% CI: 0.91~0.96). 0.95(95% CI: 0.90~0.98).
159. 05 (95% CI: 69.59~363.49). SROC AUC 4 0.98, Q#5%tk0.93, HAKEHE WK 3.
K1 AT SCHR A FEA B RNL &

Table 1 Study characteristics and demographics

Sampling
method

Study No. of No. of

Main sampling
Countr . . X
0 Y design patients biopsy

. Rose reporter
sites P

Author—year Rose reagent

toluidine blue

Anila et al, 2018 India PCS 50 50 masses pathologist FNA
ggﬁma et al, Ttaly PCS 311 86 - Giemsa pathologist FNA
Liu et al, 2022 China RCT 108 108 nodules Diff-quik pathologist FNA
Peng et al, 2020 China RCS 205 205 nodules/masses Diff-quik pathologist FNA
iggiambroglo et al, Ttaly RCT 220 207 nodules Giemsa pathologist FNA
zég‘;“maze etal cpina RS 285 285 nodules/masses Diff-quik pathologist  CNB
No. of patients Adequacy Complication (n)
Author—year Tp Fp Fn Tn
R NR R NR R NR
Anila et al, 2018 50 — 39 — Pneumothorax (3) — 31 0 3 16
Fassina ot al Pneumothorax (13)
2011 ’ 311 — 305 — haemoptysis (4) — 77 0 3 6
Chest pain(3)
Liu et al, 2022 56 52 52 41 Pneumothorax(6) - Pneunothorax (7) 8 2 4 2
haemoptysis (10) haemoptysis (11)
- . Pneumothorax (9) Pneumothorax (15)
Peng et al, 2020 132 102 haemoptysis (2) haemoptysis (2) o1 1 oo
?gg;ambrogw etalb 0 10 110 97 Pneumothorax(29)  Pneumothorax(23) 63 1T 2
Yiminniyaze et al, 163 129 160 105 Pneumothorax (34) Pneumothorax (16) 150 0 3 6

2022

haemoptysis (21)

haemoptysis (11)

7 RCT BN RS RCS S MUBIERTST; PCS AHINEYENTST; ROSE b BRIEBIA VRN NR 4 RUEAT PRIEIIZA VAT«

4.5 RS

DARFFESR A UIEVERT S e 5T . ARE K. PREEAERE. RKRER: 2010 FZ2HiL
2010 2 J A AT 73 Mo 23 HT Sz RABEEWT SR 7 PSR IR S T SR AT O, AT F 52 R A
FErm TRTMEMERISE, 22 et 2R 30 HAREs o WA 4.

4.6 BMFESME. BEUERESHLE

S A T L TR, 1 TSR IR M T P S S W R 5 R T AL 4
PR 3 BT, ROSE 415E ROSE bt 78 /01 S 2 Wik (1 45 5, W FH ROSE J&, Meta 43#T W /R
Mo m T 12% (95% CI: 0.08~0.16, 12 =0), iZWiERTELE T 13% (95% CI: 0.06~0. 19,
2 =41). ROSE 54F ROSE 413F KA A Geit 5 .

4.7 BRI
N Deeks’ i} EIREAT 04T, P>0.1, FoRAIEAERFMmEE (B 6),
5 Wi
ROSE i/l 2 MG K P IS WA e CT 515 F MG AL I s e UM 6 L 77, i TR

PEARAMIAT 2 M OF SOE A, IR B A, (HZ B A3 IO ARRERE . AL BN N, A7)
A — BB A VR SR W I A A REAR AT UE R IZ T, NI S BUR IS R AR IR . 52
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Risk of bias Applicability concerns

Anila 2018

Fassina 2011

Liu 2022

Peng 2020

Santambrogio 1997

. . . . . . Patient selection
. . . . . . Reference standard

. . . . . . Lndex test

. . ) . . = [ Reference standard
00 e e . Flow and timing

. . . . . . Patient selection
. . . . . . Index test

Yiminniyaze 2022

. High ? Unclear . Low
(a)

tncex .

0% 25% 50% 75% 100% 0% 25% 50% 5% 100%
Risk of bias Applicability concerns
. High |:| Unclear . Low
(b)

[ 2 QUADAS-2 JiiHtiTA 4
Fig.2 Assessment of reporting quality by the QUADAS-2 scoring system

o Sensitivity (95% CI) . Specificity (95% CI)
gl Bl 0.88 (0.71~0.96) i; fiu, 0.92 (0.73~0.99)
—@_ Santambrogio 0.89 (0.79~0.95) Santambrogio 0.94 (0.86~0.98)
@ X#jﬂigmyaze 0.90 (0.80~0.96) ::Xrll"ﬁgmyaze 0.96 (0.81~1.00)
~@ Fassina 0.98 (0.94~1.00) % Fassina 1.00 €0.54~1.00)
0.91 (0.76~0.98) : 1.00 (0.79~1.00)
0.96 (0.89~0.99) | 1.00 (0.54~1.00)
i
* | PooledSensitivity =0.94 (0.91 t00. 96 *1 Pooled specificity=0.95 (0.90 to0.98)
Chi-square = 12.90; df=5 (p=0.0243) Chi-square =3.54; df=5 (p=0.6179)
0 0.2 0.4 0.6 0.8 1.0 Inconsistency (I-square) =61.2% 0 0.2 0.4 0.6 0.8 1.0 Inconsistency (I-square) =0.0%
Sensitivity Sensitivity
Sensitivity SROC curve
1.0 R ——
e ==
0.9 {#e,
enostic 0 i .
Liu Diagnostic OR (95% CI) 0.8 _l‘ ] Symmetric SROC
t Pen 77.00 (12.90~459.75) P 1
g ) — i AUC=0.9773
[ ] Santambrogio 130. 29 (36.25~468. 263) 0.7 4
o Yiminniyaze 234.00 (27.41~1997.89)
. poila 559.00 (26.07~11987.39) 0.6 1
297.00 (14.46~6100.94) 0.5 |/
287.86 (13.37~6197.15) ) )
- Random effocts model 0.4 1 i
Poolod diagnostic odds ratio=159.05 (69.59 to 363.49) 0.3
0 1 11987.4 Cochran-Q=1.81; df=5 (p=0.8754) |
Diagnostic odds ratio Inconsistency (I-square) =0.0% 0.2+
Tau-squared =0. 000 0 0.1
0

0.2 0.4 0.6 0.8 1.0
l-specificity
Kl 3 CT 515 P RNERIS ROSE MVCA R R e, 2 L LE f SRCOC ik it AR Ak &
Fig.3 Forest plot showing the sensitivity (SEN), specificity (SPE), diagnostic odds
ratio (DOR), and summary receiver operating characteristic curve (SROC) of the
six studies and the pooled estimates
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Subgroup analyses
*prodesign Yes - = | 1 prodesign Yes s -
No ——— NoH4 —— 8¢
country Yes — country Yes o ®
No 4 —— No ———
publication Yes - role publicationYes 4 F———#f—-—-
No 4 ————— No A —t——
T T T
0.83 0.99 0. 89 1.00
Sensitivity (95% CI) Specificity (95% CI)
P<0.05, P<0.01, P<0.001 P<0.05, P<0.01, P<0.001
— = 23 Jra > > =]
Bl 4 A BT B REEERTIUIR) S B R YR S PR AT K (x5
Fig.4 Subgroup analyses for sensitivity (%)
Study Events, Events. %
D RD (95% CI) ROSE No ROSE Weight
1
A Adequacy 1
1
Liu (2022) : + 0.14 (0.01, 0.27) 52/56 41/52 5.92
Santambrogio (1997) _:“-— 0.12 (0.06, 0.18) 110/110 97/110 12.08
1
Yiminniyaze (2022) —_ 0.12 (0.06, 0.19) 160/163 105/122 15.33
1
Subtotal (I-squared=0.0%.p=0.953) O 0.12 (0.08, 0.17) 322/329 243/284 33.33
1
]
1
B Accuracy 1
I
Liu (2022) + : 0.07 (-0.06, 0.20) 50/56 43/52 5.92
1
Santambrogio (1997) | —————e (). 18 (0. 11, 0.26) 109/110 89/110 12.08
1
Yiminniyaze (2022) + 0.10 €0.03, 0.17) 157/163 105/122 15. 33
Subtotal (I-squared =40.8%.p=0.185) <:> 0.12 (0.08, 0.17)  316/329  237/284  33.33
1
1
1
C Complication :
Liu (2022) - : -0.06 (-0.24, 0.11) 16/56 18/52 5.92
]
Santambrogio (1997) -t 0.05 (-0.06, 0.17) 29/110 23/110 12. 08
1
Yiminniyaze (2022) : + 0.12 (0.01, 0.22) 55/163 27/122 15.33
Subtotal (I-squared =32.0%.p=0.230) -Q 0.06 (-0.01, 0.13) 100/329  68/284 33.33
1
Overall (I-squared=14.8%.p=0.310) 0.10 €0.07, 0.14)  738/987 548/852 100. 00

-0.27

K 5

0

0.27

(C) ROSE 2153 ROSE 41M - KAER £, RD, MBEZES; ROSE, PLdILIZ P

Fig.5

Forest plot comparing the
studies.

in

the

(A) ROSE #H 55 4k ROSE #H HU A4 78 73 1k (R #R ¥R 8 ; (B) ROSE #H 55 4E ROSE #H 14 W v it 1k 1) A% 4K [T

(A) Forest plot comparing the adequacy rate with or without ROSE in the included studies;
(B) Forest plot comparing the accuracy with or without ROSE in the included studies;
incidence of complication with or without
RD, risk difference; ROSE, rapid on-site evaluation

(©

included
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329 91 4 TP AT 322 BUILAH REBR A, 316 4952 o
BT MERGS W, JE ROSE 419 284 i it % vp £ Sy tine ®
243 BIELAF I B bR A, 237 9 58 1 T HEA 2 K 0.10 \
R FF] ROSE £ s #6395 K- HOME 76 900k« 14 Wi f 3¢ | ©
Sy R 12% A1 13% . - @\

B RS HE AT AR RO RI K, RPN IO : \
ARV B OIS, 5 FHR, HRRE 200 \
R, REY LayEEmbwmnE. \
Trisolini 45" i B A % 2 18 4 oh R B, y
ROSE 4 H 47 B 2 i8R A5 ¢ #1247 2 @@
(ROSE #12% 90.8% , ll: ROSE 4124 80.3%), #* -0 0 o oo
9 ROSE W LS A1 R0 41 L 15 25 O RE A B Diagnostic odds ratio
M v e B AL R R 73 L Bl R, f 6 Fhet 6 IS I ALK i £ il
AR e o et e o

LEWG R NS 6 TAF9E, ™ ROSE the six studies included in

the Meta—analysis

I Kk e () S AN B, R A
FEREE e e, I AL AT, RIS IR SRR DG . PR R PR A A7 AE 3 B RS R
()i fey, RF RS = A — g s, WO R BN SR EAT A, SR RS R AL AUC 43 )
h94%. 95%. 0.97, KW CT 515 F FRITEAL S A PUREIIA VI, 0TIl kb RS EAT 8w (12
Wik e . CT 5145 F 28 R AS o UL ARE B AR M . H i R i o e 46 . /DS, e AN TR
BRACEE, WTLL AT . A9 NS TR 6 THAH 5T ROSE ZH AN BL S 8 R A2 28 30. 3%, <JE ROSE 4 AN
RN KRARN 23.9%, ZRELHIFEN, KW CT 515 F F RIS IS PLE I VEAN X il #5954
SR 2 W B s ) e A

ARG TENG 2 Wi PRI Meta AT HEFE RS FIVE . BLARAE AT AR Meta 43 HT iF AT THEAT T 40
S SCRRAT R AA P, R, ADAEAE— R BR . 4k, HATE AR C T ROSE £E CT 5] % K
28 157 2 0 s 9 A N FH TR AR /D, A R AN R AN R s LR BIE 38 K CT 515 F 28 i 7 il
A 5 oA A5 5 5 5 K AT B LA . A BB AR BT 0 e B B 22 B RE A I 4k 4t 900X

AN ) /8
6 g
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Systematic Evaluation of the Diagnostic Value of Computed

Tomography-guided Puncture Biopsy Combined with
Rapid On-site Evaluation for Pulmonary Lesions

ZHANG Zhongbao, LI Yuan™, ZHANG Kai, ZHANG Xiaoqin

Department of Radiology, Inner Mongolia Autonomous Region People's Hospital, Hohhot 010000, China

Abstract: Background: To investigate the diagnostic value of computed tomography (CT)-guided aspiration biopsy combined
with rapid field evaluation for pulmonary lesions. Methods: The PubMed and EMBASE databases were searched

systematically for studies related to the diagnosis of lung lesions by CT-guided puncture biopsy combined with a rapid on-site
indexed through October 2022. The updated Quality Assessment of Diagnostic Accuracy Studies (QUADAS-2) tool was
applied as the main method to assess the risk of bias and applicability of the studies. Meta-analysis software was used to

perform heterogeneity tests on the data. Based on the heterogeneity results, the appropriate effect model was selected to

calculate the overall sensitivity, specificity, and diagnostic odds ratio (DOR), and to plot the summary receiver operating
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characteristic (SROC) curve, forest plot, and funnel plot. The results of the analysis of six studies (n = 951) using a random-
effects model showed pooled sensitivity, specificity, and diagnostic odds ratio with 95% confidence intervals of 94%, 95%,
and 159.05, respectively, with an SROC AUC of 0.98. Further analysis of the four studies that established control groups
showed that the sampling adequacy and diagnostic accuracy in the ROSE group were 12% and 13% higher than those in the
non-ROSE group. In conclusion, CT-guided puncture biopsy combined with rapid on-site evaluation is a practical and feasible
method for diagnosing pulmonary lesions and can be used as an important clinical diagnostic method.

Keywords: CT-guided lung biopsy; rapid on-site evaluation (ROSE); systematic evaluation
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