Records identified through
database searching
(n=2432 )

Additional records identified
through other sources
(n=0)

|

l

Records after duplicates removed
(n =1650 )

Records excluded based on review of the

title and abstract
(n =1608 )

Full-text articles
assessed for eligibility
(n=44)

k.

Studies included in
qualitative synthesis
(n=13)

l

Studies included in
quantitative synthesis
(meta-analysis)
(n=13)

Full-text articles excluded, with
reasons:
(n=31)
Thirteen studies did not focus on pa
cing parameters.

Three studies unable to obtain full
text or original data after contacting
the author
Five studies without pacing
parameters data at follow-up
Three studies with Repeated data
from the same research center
Two studies were only acute lead
performance observation
Two studies were animal studies
Five studies were case reports

(Figure 1 Flowchart of selection process for articles included in the meta-analysis)

) L Patient | successful | Follow-up | Implant
Authors Year Design Indication .
numeber LBBAP time success(%)
. prospective cohort | SND(16) or AVB(21) or AF with slow ventricular
Xiaofeng Hou®  |2019 59 56 1M,6M 96%
study rate(19)
) i prospective cohort
Keping Chen1? 2018 ” SND(15) or AVB(1) or RBBB(2) or LBBB(1) 20 20 M 100%
study
) i prospective cohort .
Eriko Hasumi™!  |2019 HBP failed 21 17 1W,3M,6M 81%
study
L prospective cohort
Weiwei Zhang*? 2019 | HF and LBBB 11 11 3M6M,12M|  100%
study
) o retrospective
Xiaofei Li"** 2019 AVB 33 30 3M 90.9%
cohort study
Pugazhendhi prospective cohort | SND(23) or AVB(54) or CRT(11)or HBP failed(7)
- 2019 ) 100 93 3M 93%
Vgayaraman”‘l study or AV node ablation (7)
e prospective cohort
Yugiu Lit*! 2018 SND(59) or AVB(28) 87 70 3M 80.4%
study
2 i prospective cohort | SND(22) or AVB(36) or AF with slow ventricular
Jingfeng Wang¥ |2019 66 61 1M,3M,6M 92%
study rate(8)
prospective cohort 1M,3M,6M,1
Su Lan®*”! 2019 AVB 139 139 100%
study 2M
. prospective cohort i i
ZENG Chun-miao*® |2019 i AVB(24) or AF with slow ventricular rate(1) 25 25 1W,3M,6M 100%
study
retrospective i .
Chen Lu™ 2019 SND or AVB or AF with slow ventricular rate 27 18 3M 66.7%
cohort study
" i retrospective 7D,30D,3M,
QIAN Zhihong®®  |2018 AF with slow ventricular rate 10 10 100%
cohort study 6M
SND(6) orAVB(9) orAF with slow ventricula
- retrospective _
Ren Cheng®! 2019 rate ( 3) CRT failed(1) pacemaker 20 19 1W,3M 95%
cohort study
reimplantation(1)

SND=sinus node dysfunction; AVB=atrioventricular block; AF=atrial fibrillation; HBP=His bundle pacing; LBBB=; CRT=Cardiac
resynchronization therapy; LBBB=left bundle branch block; HF =atrioventricular block; AV node=atrioventricular node

Table 1 General description of the included studies




A. QRS duration<120ms

paced baseline Std. Mean DifTference Std. Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Eriko Hasumi2019 108 42 17 116 8.3 17 13.3% -1.19[-1.92,-0.45] .
Jingfeng Wang2019  121.48 9.87 61 99.24 1386 61 15.0% 1.86[1.43,2.29] =
Keping Chen2018 111.84 11.07 20 110 33.38 20 14.0% 0.07 [-0.55, 0.69]
Ren Cheng 108.15 11.32 13 9515 1098 13 126% 1.13[0.29,1.97] ==
Xiaofei Li2019 1128 109 30 1193 343 30 146% -0.25[-0.76, 0.26]
Xiaofeng Hou 2019 117.8 " 56 1085 288 56 15.2% 0.42[0.05, 0.80]
Yugiu Li2018 113.2 99 70 1068 233 70 154% 0.36[0.02, 0.69]
Total (95% CI) 267 267 100.0% 0.36 [-0.29, 1.00]

Heterogeneity Tau®= 0.68; Chi*= 72 .44, df= 6 (P = 0.00001); F=92% v : '

4
Test for overall effect: Z= 1.08 (P = 0.28) E 'saCEdUbaseﬁne

B. QRS duration>120ms

paced baseline Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD_Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% CI
Eriko Hasumiz019 122 8.7 4 151 4 4 128% -4.57[8.01,-1.13]
Pugazhendhi Vijayaraman2019 136 17 83 133 35 83 23.7% 0.11 [F0.18, 0.40]
QIAN Zhihong 1202 878 10 15075 1012 10 211% -2.94 [-4.28,-1 60] 5
Ren Cheng 12583 15 6 155.67 2218 6 211% -1.45}2.79,-0.12) —
Weiwei Zhang2019 12000 1594 11 180 1686 11 21.2% -3.08 [-4.39,-1.77] .
Total (95% CI) 124 124 100.0% -2.14 [-3.95, -0.34] -

Heterogeneity: Tau®= 3.55, Chi®
Testfor overall effect Z= 2.33 (P = 0.02)

48,64, df=4 (P < 0.00001); = 92% H p "

paced baseline

Figure 2 Baseline and paced QRS duration. Forest plot and pooled analysis of baseline versus
paced QRS duration in patients with QRS duration < 120ms (A) and QRS duration > 120ms (B).
Permanent LBBAP had no change for QRS duration in patients with QRS duration < 120ms and
resulted in narrow paced QRS duration of 133.1 + 16.7ms after implantation for patients with
QRS duration > 120ms. Cl=confidence interval; LBBAP=left bundle branch area pacing; SD =
standard deviation.

follow-up paced Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD_Total _Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Keping Chen2018 11358 1431 20 111.84 11.07 20 235% 0.13[-0.48, 0.75] R
Weiwei Zhang2019 140 183 11 12909 1594 11 123% 0.61 [-0.25,1.47] 1
Kiaofei Liz019 116.8 104 30 1128 109 30 348% 0.370.14,088] T
Xiaofeng Hou 2018 1184 113 0o 1178 11 56 Mot estimable
ZENG Chun-miao 97.6 6.2 25 883 5.6 25 294% -0120.67,0.44] ——
Total (95% CI) 86 142 100.0% 0.20 [-0.10, 0.50] P

'
+

Heterogeneity Tau®= 0.00; Chi*= 261, df= 3 (P=046), F=0%
Test for overall effect: Z=1.31 (P=0.19)

Nt

+
H

+
2
follow-up paced

Figure 3 Follow-up of QRS duration. Forest plot and pooled analysis of follow-up of QRS duration
versus paced QRS duration and QRS duration could keep stable in a long time. Abbreviations as in

Figure 2.
paced follow-up Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, 95% ClI N, 95% Cl
Chen Lu 067 014 18 062 012 18 86% 0.37 [0.28,1.03] =
Eriko Hasumi2019 0.77 0.07 17 083 0.06 17 84% -0.90 [-1.61,-0.19] I
Jingfeng Wang2018 084 0.21 61 072 02 61 97% 1.07 [0.69, 1.45) ==
Keping Chen2018 073 02 20 069 014 20 88% 0.230.39,0.85) I
Pugazhendhi Vijayaraman2019 066 048 93 068 0.21 68 9.9% -0.05 [-0.36, 0.26] = o
Ren Cheng 057 019 19 066 017 19  87% -0.49[1.14,0.16] - T
SuLan2019 047 01 138 063 018 76 10.0% -1.19-1.49,-0.89] =
Weiwei Zhang2019 076 014 11 074 025 1" 7.8% 0.09 [-0.74, 0.93] =) —
Xiaofel Li2019 0.76 0.26 30 064 02 30 9.2% 0.51 [-0.00,1.03] b
Yuqiu Li2018 0.76 0.22 70 071 023 47 98% 0.22-0.15,0.59] e
ZENG Chun-miao 0.7 0.25 25 063 0.26 25 91% 0.27 -0.29,0.83] =
Total (95% CI) 503 392 100.0% 0.02[-0.45, 0.48] ?

Heterogeneity: Tau*= 0.54, Chi*=105.73, df= 10 (P = 0.00001); F=91% o R
Test for overall effect Z=0.06 (P = 0.95)

o4

P

paced follow-up

Figure 4 Capture threshold at baseline and follow-up. Forest plot and pooled analysis of capture
threshold at baseline versus follow-up in the included patients.Capture threshold were not increased at

follow-up. Abbreviations as in Figure 2.



Study or Subgroup

Chen Lu

Eriko Hasumiz019
Jingfeng WWang2019
Pugazhendhi Vijayaraman2019
QIAN Zhihong

Ren Cheng

Su Lan2019
Weiwei Zhang2019
Xiaofei Li2019
Yugiu Li2018

ZEMNG Chun-miao

Total (95% CI)

Std. Mean Difference
IV, Random, 95% ClI

Std. Mean Difference

4.4%
6.4%
12.4%
13.9%
6.8%
7.0%
14.7%
4.8%
9.3%
12.0%
8.3%

atplantion follow-up
Mean _SD Total Mean SD Total Weight
556 1.78 10 556 1.78 10
9.1 1.4 17 83 18 17
1216 3.64 61 1478 47 58
103 61 93 123 57 68
1296 58 18 1317 564 18
15.4 505 19 17.01 581 19
12.87 508 139 1568 4.04 76
13.69 483 11 1336 5.23 1"
144 51 30 146 46 30
11.99 536 70 169 678 a7
1425 28 25 1472 25 25
493 379

Heterogeneity: Tau®*= 0.06; Chi*=19.85, df= 10 (P = 0.03), F= 50%
Testfor overall effect Z= 2.97 (P = 0.003)

100.0%

0.00 [-0.88, 0.88]

0.47 [0.21,1.15]
-062 [-0.99,-0.25]
-0.34 [-0.65,-0.02]
-0.04 [-0.69, 0.62]
-0.20 [-0.93, 0.35]
-0.59 [-0.88, -0.31]

0.06 [-0.77, 0.90]
-0.04 [-0.55, 0.47]
-082 [1.20,-0.43]
-0.17 [-0.73, 0.38]

-0.32[-0.53, -0.11]

IV, Random, 95% CI

——
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o

Figure 5 R-wave amplitude at baseline and follow-up. Forest plot and pooled analysis of R-wave

amplitude at baseline versus follow-up in the included patients. R-wave amplitude had a great

improved at follow-up.Abbreviations as in Figure 2.

paced follow-up Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen Lu 6680.24 10032 10 40062 5016 10 52% 338[1.92 484
Jingfeng Yang2019 676.07 12229 61 478.23 7166 58 11.2% 1.95[1.51,2.39] e
Pugazhendhi Vijayaraman2019 736 160 98 514 BB BB 11.7% 1.64[1.28, 2.00] et
QIAN Zhihong 739 1508 18 721 1463 18 9.9% 012[-0.54,077) ¥ i
Ren Cheng 51447 11341 19 50416 8816 19 10.0% 010[-054,074] o
SuLan2019 661.72 10233 139 558.67 6646 76 11.9% 11210.82,1.42] B
Weiwei Zhang2019 55518 941 11 53373 3231 11 88% 0.29[-0.55,1.13] e
Hiaofei Li2019 691.7 1338 30 5547 937 30 105% 1.1710.62,1.72] =
Yugiu Li2018 70014 13487 70 4724 9141 47 11.2% 1.89[1.45 2.34) T
ZENG Chun-miao 72638 482 25 64848 363 25 98% 1.80[1.13, 2.46] e
Total (95% CI) 481 362 100.0% 1.28[0.84, 1.72] L J
Heterogeneity: Tau?= 0.39; Chi*= 61.69, df= 8 (P < 0.00001); F= 85% t } é 51

}
-4 -2
paced follow-up

Testfor overall effect Z=5.75 (P < 0.00001)
Figure 6 Impedance at baseline and follow-up. Forest plot and pooled analysis of impedance at
baseline versus follow-up in the included patients. There are remarkable cut down in impedance at

follow-up.
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Figure 7 Publication bias analysis was performed on the group with the number of included papers
greater than or equal to 10, and produced three sets of funnel plots: A.capture

threshold,B.R-wave amplitude,C.impedance plots, which were generally symmetrical.



