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Meta-analysis of the value and safety of transbronchial
cryobiopsy in the diagnosis of interstitial lung disease

YIN Jiansheng', REN Shou’an’

(1. The First Hospital of Shanxi Medical University, Taiyuan 030001; 2. Department of Respiratory and Critical Care Medicine,
First Hospital Of Shanxi Medical University, Taiyuan 030001, China)

Abstract Objective: To systematically evaluate the value and safety of transbronchial cryobiopsy in the pathological
diagnosis of interstitial lung disease. Methods: In the computer search and retrieval of CNKI, Wanfang database,
viper database, the Cochrane Library, PubMed, Embase, we searched for clinical studies on the comparison of
transbronchial cryobiopsy and transbronchial forceps biopsy. The search time was from the establishment of the

database to February 2020. Screening literature according to inclusion and exclusion criteria, then the quality
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evaluation and data extraction of the included literature were carried out, and Meta-analysis was carried out with
RevMan 5.3 software and Stata 15 software. Results: A total of 8 studies were included, including 979 cases in the
transbronchial cryobiopsy group and 963 cases in the transbronchial forceps biopsy group. Meta-analysis results
show that compared with the transbronchial forceps biopsy, specimens undergoing transbronchial cryobiopsy
were larger (MD=9.94, 95%CI: 8.19 to 11.70, P<0.00001), with a higher diagnostic rate (RR=1.54, 95%CI: 1.31
to 1.82, P<0.00001), a higher risk of bleeding (RR=1.52, 95%CI: 1.35, 1.72, P<0.00001), a higher risk of moderate
to severe bleeding (RR=1.84, 95%CI: 1.23 to 2.76, P=0.003), and a higher risk of pneumothorax (RR=1.99,
95%CI: 1.08 to 3.65, P=0.03). In addition, the diagnostic rate of TBCB was 67% (ES=0.67, 95%CI: 0.59 to 0.75),
the incidence of bleeding was 63% (ES=0.63, 95%Cl: 0.43 to 0.82), the incidence of moderate to severe bleeding
was 13% (ES=0.13, 95%CI: 0.05 to 0.24), and the incidence of pneumothorax was 6% (ES=0.06, 95%CI: 0.04,
0.08). Conclusion: In the pathological diagnosis of interstitial lung disease, the transbronchial cryobiopsy has a
higher diagnostic rate than the transbronchial forceps biopsy, and is also associated with higher risks of bleeding
and pneumothorax. However, the complications of the transbronchial cryobiopsy are generally controllable, and
therefore, the transbronchial cryobiopsy is a relatively safe operation and worthy of clinical promotion.

transbronchial cryobiopsy; transbronchial forceps biopsy; interstitial lung disease; Meta-analysis
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Table 1 Quality assessment included in the study

S—EE Rt [H] PR A ek o B4r

Gershman"’! 2015 * * * * * % 6

Tan'” 2017 * % %k * * % 6

koslow!” 2019 * % * * * * 6

Pourabdollah™ 2016 * * Kk * * % * 8

Ramaswamym 2016 * % Kk * * * 6

Hetzel " 2019 * % %k * * * * % %k 9

[N 2018 * % Kk * * * % 8

R MNARELEN

Table 2 Basic information of the included literature

- R TR B R URE/ IR (R URA/ ERTSS S

i i) Ftel) Hedl) % Hf%/mm

Gershman'” 2015 IR FIBFSE, 303/288 56.14/55.83 2.4 3, 4
LSV | 5§ )

Tan'” 2017 FURIEANTI 37/20 60.1/60.1 NR 2,3, 4
b, JEE

Koslow!”? 2019 EIREEBASIBESE, 120/151 61/61 NR 2,3, 4
b, JEE

Pourabdollah! 2016 0 125 %ﬂﬁ% ’ 40/26 NR 2.4 1, 2
B, B

Pajares™” 2014 PEHLA RS2, 39/38 60.3/64.7 2.4 1, 2, 3, 4
AL, F

Ramaswamy'”’ 2016 BIZLAIE, 56/56 60/60 2.4 2, 3
B, JEE

Hetzel"” 2019 BB TERASIBESE, 359/359 62.8/62.8 1.9/2.4 3
L, EE

YN 2018 Hufffi\ﬂi; 25/25 51/51 1.9 1,2, 3

WFETT i P B SR B2 R TR A L B0 5 AR FP AR IR B4R IS s A5 RARER . LRIV, 2. 2

R, 3 MU, 4. SRR S5 RARARGE o

In the research method, single blind means that the pathologist does not know the grouping of specimens; The age is the median age or

the average age; Outcome indicators: 1. specimen size, 2. diagnosis rate, 3. bleeding risk, 4 pneumothorax risk; NR: not reported, the

results are not reported.
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Table 3 Outcome indicators included in the study

PR | .
- S e SRS R SEERICH FIE 0 CH TR O
- 4 > + P
mm
W URTG K2 NR NR NR NR 16/303 0/303 15/303
Gershman"®’
B e 1E A4 NR NR NR NR 13/288 0/288 9/288
. B URTE Rz 2 NR 19/37 23/37 14/37 4/37
Tan
B e 1A 4 NR 5/20 14/20 6/20 2/20
B URTE R NR 72/120 NR NR 9/120 0/120 8/120
Koslow!”
By x| NR 59/151 NR NR 0/151 0/151 1/151
BURIERE 22251 31/40 NR NR NR NR NR
Pourabdollah™
HJeTERG A 73177 14/26 NR NR NR NR NR
- WURTERH 147+ 11 29/39 5/39 12/39 22/39 0/39 3/39
Pajares
] HHIeiEkdl 33 +4.1 13/38 8/38 17/38 13/38 0/38 2/38
R URTE Rz 2 NR 37/56 NR NR 1/56 0/56 NR
Ramaswamym
e E A 21 NR 30/56 NR NR 0/56 0/56 NR
" W URTG K2 NR NR 98/359 203/359 58/359 0/359 NR
Hetzel
B ey R4l NR NR 186/359 158/359 15/359 0/359 NR
BIRTERA 123 +49 20/25 13/25 9/25 3/25 0/25 NR
/N
s 3.1+1.9 3/25 20/25 4/25 1/25 0/25 NR

NR: Z55ORAGH ;. TETan BTSSR, O R H AL B0 SRR A BRTE, WA H I Ay ™ B e B2 A T AR 204

NR: not reported, the results were not reported. In Tan's study, the bleeding after biopsy was only described as having or not, and the

severity of bleeding was not specifically classified.
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PO E A Bldein s Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
Pajares 2014 147 1 39 3.3 41 38 22.7% 11.40([7.71,15.09] -
Pourabdollah 2016 22 2541 40 73 77 26 45% 14.70([6.38,23.02] —
Bs)vEE 2018 123 49 25 31 19 25 T728% 920[7.14,11.26] O
Total (95% CI) 104 89 100.0% 9.94[8.19, 11.70] '
Heterogeneity: Chi*= 2.35, df= 2 (P = 0.31); F=15% b f t y 1
-100 -50 0 50 100
Testfor overall effect: Z=11.08 (P < 0.00001) Favours [ iti5 ] Favours [flf 535 4]
B2 % B iE K R E AR A K/ LB B Meta 53 17
Figure 2 Meta-analysis of the size comparison between TBCB and TBFB
WG Bl E Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
B/ vEE 2018 20 25 3 25 0.0% 667[2.27,1962]
Tan 2017 19 37 5 20 55% 2.05[0.90, 4.67) b
Ramaswamy 2016 37 56 30 86 25.2% 1.23[0.91,1.68) ™
Pourahdollah 2016 N 40 14 26 14.3% 1.44 [0.97,2.13) i
Pajares 2014 29 39 13 38 111% 217[1.35,3.51)] e
koslow 2019 72120 59 151 44.0%  1.54[1.20,1.97) -
Total (95% CI) 292 291 100.0%  1.54[1.31,1.82] 2
Total events 188 121
Heterogeneity: Chi*= 4.61, df= 4 (P = 0.33); F=13% t t t t
= 0.02 0.1 1 10 50
Test for overall effect: Z=5.28 (P < 0.00001) Favours [4#4: b5 k] Favours [ElF5 53]
E3 1% FRATE R TN RE IS R LR A Meta 53 17
Figure 3 Meta-analysis of the diagnostic rates of TBCB and TBFB
WIS B¥ents Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% Cl M-H, Fixed. 95% CI
BN 2018 12 25 5 25 27% 2.40[0.99,5.81) | R
Tan 2017 14 37 6 20 4.2% 1.26 [0.57,2.77) -
Pajares 2014 34 39 30 38 0.0% 1.10([0.80,1.35)
Hetzel 2019 261 359 173 359 931% 1.51[1.33,1.71] .
Total (95% ClI) 421 404 100.0%  1.52[1.35,1.72] ¢
Total events 287 184
Heterogeneity: Chi*=1.26, df= 2 (P = 0.53); F= 0% ) t t {
o 0.01 0.1 1 10 100
Test for overall effect: Z=6.70 (P < 0.00001) Favours [ %05 H]  Favours [flf %5
4 7% R ISR AN H SE G H KU L B I Meta 3 4T
Figure 4 Meta-analysis of the risk of bleeding in TBCB and TBFB
2.5.4 T EE B KK HURM b s, A R R R AW, R
6w SCHRHIE 1 rp B i XURS: 20 S ok 2H IR 25 AR M s (JB1S) 5
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VAT A4k, B SCHR [ 10 ] 0 S BT M 52 e K
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B i XURS: 2 TR e NE R, 25 A SR R X
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T A T B U R A R

%, AU
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Je 1 K
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A 5 T 6 ARG B A M XU RS G
2R A5 E L (RR=1.99, 95%CI:

S TR AG
I 52 Jr 368 % 79 SCHRAS A7 16 57 5 1R
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i TR
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2.5.6 ARG E MGG B R

PR B 6 5 SCHER i JE AU TBCB Y 12 W 32,
Zead SRR, R AR AL 5T T % B 1 SCRk AT
16T E SR (P=54.05%, P<0.1), % JEF|{E X2
NG I ARG AR K R, RATA
R A FPRE Y S B MR R T DA AZ Y o R BE ALK
NEATMetadd M, 45 IR, BRI G KDL WR
h67%(ES=0.67, 95%CI: 0.59~0.75, K7),
2.5.7 AR MR E AR 6 o B A K

BRI 4 SCHER R E A T B CB B H I XURS
Zoad S PERL R, HE R A AU 9T Tk B Y SCRR A
160 ST (1°=89.51%, P<0.1), M4 Al i P iF
% R RS PR AT 2 05 9 N SR 43 R P AS S A 17 S
FitERr g, EMSHANARAFAEDES M., B
U AT U 43 T IR A 4 21 S5 o Mok VR . R
FHBEHLRNY #E 4T Meta 23, &5 W8, TBCBH

Wb (ST

Study or Subgroup

Risk Ratio
Events Total Events Total Weight M-H,. Fixed, 95% CI

I % F M 63%(ES=0.63, 95%CI: 0.43~0.82;
£8).
2.5.8 BRI E T EE R K AR

BRI R 6 e Sk i B ) TB CB R ML
KB, Zad S BPER g, 2o A 41 i 5% B i
() SC kA7 7 8 3 5 O (P=92.97% , P<0.1). %
20 Bt 5% IR A R e 4R 21 5 BT MR R o BOR FH Bl BL
BN HETTMetaZr M, R WR: TBCBHE
M &4 % K13%(ES=0.13, 95%CI: 0.05~0.24,
19).
2.5.9 AHEAELE AL AR

PR B4 SCHR R B B TBCB AR & A2 %
2ot RS, R AN AR S T (1°=0.0%,
P>0.1), R H [ &R0 17T Meta s A7, 2528
7N, TBCBRYA %A% H6%(ES=0.06, 95%CI:
0.04~0.08; ¥10),

Risk Ratio

Gershman 2015 16 303 13 288 46.9%
Hetzel 2019 58 359 15 359  0.0%
koslow 2019 9 120 0D 151

Pajares 2014 22 39 13 38 46.3%
Ramaswamy 2016 1 56 0 56 1.8%
P/ s 2018 3 25 1 25 3.5%
Total (95% Cl) 543 558 100.0%
Total events 51 27

Heterogeneity: Chi*=5.15, df=4 (P=0.27); F=22%
Test for overall effect: Z= 2.96 (P = 0.003)

[Els % % Al i M 5 e 75 46 o BE A L I RUBS I Meta 23 47

117 [0.57, 2.39]
3.87 [2.23, 6.69]
1.6% 23.87 [1.40, 405.98]

1,65 [0.98, 2.77) —
3.00([0.12,72.10]
3.00[0.33, 26.92)

M-H. Fixed, 95% Cl
——

1.84 [1.23, 2.76] <>

0.01 0.1 1 10 100
Favours [ #:fibi5Ey] Favours [§lf 425 F)

Figure S Meta-analysis of the risk of moderate to severe bleeding in TBCB and TBFB

PRREE I Y BN Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% ClI

Gershman 2015 15 303 9 288 626% 1.58[0.70, 3.56) ]

koslow 2019 8 120 1 151 6.0% 10.07[1.28,79.38]

Pajares 2014 3 39 2 38 13.7% 1.46[0.26, 8.26) — 1T

Tan 2017 4 37 2 20 17.6% 1.08[0.22,5.40] S

Total (95% Cl) 499 497 100.0%  1.99[1.08, 3.65] -

Total events 30 14

Heterogeneity: Chi*= 3.34, df= 3 (P = 0.34); F=10% ; t t {
0.01 0.1 10 100

Test for overall effect: Z=2.22 (P=0.03) Favours [ %% K] Favours [flf 4255 K]

6 2% 7R Bl 7 4 F0 £ i 1 SR XUBE: EL B2 I Meta 53 4

Figure 6 Meta-analysis of the risk comparison of pneumothorax between TBCB and TBFB
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Figure 8 Meta-analysis of the incidence of hemorrhage after TBCB
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Figure 9 Meta-analysis of the incidence of moderate and severe bleeding after TBCB
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Figure 10 Meta-analysis of pneumothorax incidence after TBCB
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