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e RVP: standard therapy for
bradyarrhythmias

* Non-physiological activation
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DAVID (The Dual Chamber and VVI ICD) Trial. Wilkoff B. JAMA 2002



Introduction

Conduction system pacing (CSP)
His bundle pacing or left bundle branch area pacing

Physiological pacing
Goal: preservation or restoration of ventricular synchrony

Methods: CSP or CRT W\”MM

I Vi

RVP: right ventricular pacing WW\H

PICM: pacing-induced cardiomyopathy




Introduction

e Observational studies in CSP vs. RVP:

- HF events and mortality

. # 2, Contents lists available at ScienceDirect I
_ . @ 44
* Previous meta-analyses lacked: nternational Journal o Cariclogy E
I I,H;-\ It l; journal homepage: www.elsevier.com/locatelijcard ‘
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° Re I eva nt RCTS Safety and efficacy of left bundle branch area pacing compared with right 55
ventricular pacing in patients with bradyarrhythmia and conduction system
° S h o) rt f o) I I OW-Uu p disorders: Systematic review and meta-analysis

Georgios Leventopoulos ™ ', Christoforos K. Travlos "', Konstantinos N. Aronis"',

- Focused on surrogate outcomes: QRS, echo, procedural and safety
outcomes

Is left bundle branch area pacing the optimal pacing strategy for
bradyarrhythmia with preserved ejection fraction? A network
meta-analysis

Patavee Pajareya, MD, e Watsapon Chuanchai, MD ' Noppachai Siranart, MD !



Study objective

Systematic review and meta-analysis of recent propensity-score matched (PSM) studies and

randomized controlled trials (RCTs) assessing the clinical, procedural, and safety outcomes of
CSP and RVP in bradyarrhythmia indications.




Methods

[ é) Publmed

Cochrane

® Inclusion restricted to RCTs & PSM studies PROSPERO ID CRD420251160379

® Systematic literature search: September 2025

®*  Minimum required follow-up: Preferred Reporting Items for Systematic Reviews,
Meta-Analysis (PRISMA)

* 12 months for key clinical outcomes.
Cochrane Handbook for Systematic Reviews of

Interventions

* 6 months for surrogate, procedural, and safety outcomes.




Methods

Random effects meta-analysis. R

Main outcomes: all-cause mortality (ACM), cardiovascular mortality (CVM), heart failure (HF) hospitalizations, need
for cardiac resynchronization therapy (CRT) upgrades, LVEF, QRS duration.

Secondary outcomes: atrial fibrillation during follow-up, procedural complications, & procedural and fluoroscopy
times.

Risk ratios (RRs) and mean differences (MDs) with 95% confidence intervals (Cls) were pooled for binary and
continuous outcomes respectively. Heterogeneity assessed with |12 statistics.

Subgroup analyses: RCTs vs. PSM cohorts for key outcomes; AV block as sole pacing indication.




Characteristics of included studies and their demographic parameters

®
* 15 studies included: 9 RCTs and 6 PSM cohorts. :J

®* 6,064 patients in total. mﬁp

*  CSP:3,010 (49.6%); RVP: 3,054 (50.4%); 40% females. QRO

* Follow-up periods ranged from 6 to 60 months, with an average of 3.5 years. k

®* Baseline LVEF: 50.8%8.4% to 63.315.2%.

|

* Pacing modalities: LBBAP, LBBP, HBP vs. apical/septal RVP.

® Primary pacing indication: AV block.




QRS duration

Study or CsP RVP Mean Difference
Subgroup Total Total Mean SD Mean SD Weight MD 95% Cl IV, Random, 95% CI
PSM

Jastrzebski 2025 1691 1691 138.10 224000 160.10 17.5000 116% -22.00 [-23.35;-20.65] - |

Zhang 2024 43 43 11470 122000 167.10 12.9000 11.1% -52.40 [-57.71;-47.09] Ik

Das 2020 22 28 109.20 9.9000 114.40 7.1000 11.2% -520 [-10.10; -0.30] i

Byeon 2022 42 84 116.00 14.0000 151.00 21.0000 10.9% -35.00 [-41.17;-28.83] E 3

Total (95% CI) 1798 1846 44.8% -28.60 [-48.15; -0.04]  —~osiiSee-—

Heterogeneity: Tau’ = 392.1374; Chi’ = 185.13, df = 3 (P < 0.0001); I* = 98.4%
Test for overall effect: Z =-2.87 ‘P = 0.0042

RCT

Chow 2025 101 101 116.80 19.2000 147.60 14.9000 11.2% -30.80 [-35.54;-26.06] n
Curila 2025 124 125 135.00 15.0000 156.00 17.0000 11.3% -21.00 [-24.98;-17.02] | |
Yao 2022 25 25 12140 12.8000 14120 8.1000 11.0% -19.80 [-25.74;-13.86] : 3
Wang 2019 61 65 12150 9.9000 14560  8.9000 11.4% -2410 [-27.39;-20.81]
E. Gonzalez-Matos 2024 40 35 12420 20.2000 160.40 18.1000 104% -36.20 [-44.87;-27.53] —.“
Total (95% CI) 351 351 55.2% -25.84 [-31.31;-20.38] >

Heterogeneity: Tau® = 31.4174; Chi? = 19.18, df = 4 (P = 0.0007); I*= 79.1%
Test for overall effect: Z = -9.26 SP < 0.001 !

Total (95% CI) 2149 2197 100.0% -27.26 [-35.90; -18.63] -

Heterogeneity: Tau® = 167.6248; Chi’ = 205.99, df = 8 (P < 0.0001): I° = 96.1% r L
Test for overall effect: Z=-6.19 (P < 0.001 40 -20 0 20 40
Test for subgroup differences: Chi® = 0.07, df = 1 (P = 0.7906) Favors CSP Favors RVP




Left ventricular ejection fraction

Study or CSsP RVP Mean Difference
Subgroup Total Total Mean SD Mean SD Weight MD 95% CI IV, Random, 95% CI
PSM
Jastrzebski 2025 1691 1691 55.20 9.2000 52.80 11.9000 135% 240 [1.68; 3.12] =

Biffi 2025 33 33 6260 7.0000 53.10 125000 6.7% 9.50 [4.61;14.39] ——
Chen 2023 191 191 61.30 6.9000 5850 11.5000 11.9% 2.80 [0.90; 4.70] S 3

Zhang 2024 43 43 6310 31000 6050 7.3000 11.0% 260 [0.23; 4.97] -

Das 2020 22 28 6400 3.0300 59.73 6.7300 102% 4.27 [1.47; 7.07] ——
Total (95% CI) 5 1980 " 1986 ) 53.2% 3.05 [1.98; 4.13] *
Heterogeneity: Tau™ = 0.5003; Chi" = 9.32, df =4 (P = 0.0535); I"=57.1%

Test for overall effect: Z =5.57 (P < 0.001)

RCT

Curila 2025 124 125 5800 6.0000 57.00 6.0000 125% 1.00 [-0.49; 2.49] =

E. Gonzalez-Matos 2024 39 31 -0.80 54000 -6.60 9.9000 82% 580 [1.92; 9.68] ——
Yao 2022 25 25 5492 45100 5304 33100 11.3% 1.88 [-0.31; 4.07] LB
Kronborg 2014 18 16 55.00 10.0000 50.00 11.0000 42% 5.00 [-2.10;12.10] =
Shroff 2025 60 60 57.00 7.0000 4800 80000 104% 9.00 [6.31;11.69] ——
Total (95% CI) 266 257 46.8% 4.32 [1.11; 7.54] -
Heterogeneity: Tau’ = 10.3815; Chi’ = 29.32, df = 4 (P < 0.0001); I* = 86.4%

Test for overall effect: Z=2.63 (P = 0.008)

Total (95% ClI) 2246 2243 100.0% _3.98 [2.22; 5.74] <>
Heterogeneity: Tau® = 5.8400; Chi’ = 38.80, df = 9 (P < 0.0001); I = 76.8% 1 ]
Test for overall effect: Z = 4.44 (P < 0.001) 10 -5 0 5§ 10
Test for subgroup differences: Chi* = 0.54, df = 1 (P = 0.4631) Favors RVP Favors CSP




Heart failure hospitalizations

Study or CsP RVP Risk Ratio
Subgroup Events Total Events Total Weight RR 95% CI MH, Random, 95% CI
PSM

Jastrzebski 2025 72 1691 177 1691 46.5% 0.41 [0.31; 0.53] |

Yang 2025 10 382 52 382 224% 0.19 [0.10:0.37] -

Total (95% CI) 82 2073 229 2073 68.9% 0.30 [0.14; 0.61] -
Heterogeneity: Tau® = 0.2145; Chi’ = 4.24, df = 1 (P = 0.0395); I* = 76.4%

Test for overall effect: Z=-3.28 (P = 0.001)

RCT

Bertini 2025 5 155 14 152 126% 0.35 [0.13; 0.95] —

Chow 2025 1 101 6 101 3.4% 017 [0.02;1.36] =

Curila 2025 2 124 7 125 59% 029 [0.06;1.36]

Shroff 2025 3 60 12 60 9.1% 025 [0.07;0.84] — e

Total (95% Cl) 11 440 39 438 31.1% 0.29 [0.15; 0.55] e
Heterogeneity: Tau’ = 0; Chi’ = 0.46, df = 3 (P = 0.9275); I* = 0%

Test for overall effect: Z=-3.75 (P < 0.001)

Total (95% CI) 93 2513 268 2511 100.0% 0.31 [0.21; 0.46] I ‘I | |

Heterogeneity: Tau® = 0.0710; Chi’ = 5.20, df = 5 (P = 0.3924); I = 3.8%
Test for overall effect: Z=-5.80 (P < 0.001)
Test for subgroup differences: Chi’ = 0.01,df=1 (P =0.9288)

01 051 2 10
Favors CSP Favors RVP




Need for CRT upgrades

CSP RVP Risk Ratio
Study Events Total Events Total Weight RR 95% CI MH, Random, 95% CI
Chow 2025 0o 101 4 101  100% 0.11 [0.01;2.04] -—
Curila 2025 0 124 3 125 9.7% 0.14 [0.01;2.76] -—
Jastrzebski 2025 5 1691 13 1691 80.2% 038 [0.14;1.08] —-
Total (95% CI) 5 1916 20 1917 100.0% 0.31 [0.12;0.78] o
Heterogeneity: Tau® = 0; Chi’ = 0.91, df = 2 (P = 0.6359); I° = 0.0% : ' ‘ |
Test for overall effect: Z=-2.50 (P =0.012) 001 01 1 10 100

Favors CSP Favors RVP




Mortality

All-cause mortality Cardiovascular mortality
Study or CcSP RVP Risk Ratio
Subgroup Events Total Events Total Weight RR 95%Cl  MH,Random, 95% CI Study or CsP RVP Risk Ratio
Subgroup Events Total Events Total Weight RR 95% Cl MH, Random, 95% CI
PSM
Biffi 2025 4 33 2 33 55% 200 [0.39; 10.18] PSM
Jastrzebski 2026 200 1691 600 1691  341% 033  [0.2¢; 0.39] = Biffi 2025 0 33 6 33 7.0% 008 [0.00;1.31] =
Yang 2025 25 382 53 382 250% 047 [0.30; 0.74] R 3 Yang 2025 2 382 9 382 229% 022 [0.05;1.02] ——
Total (95% CI) 229 2106 655 2106  64.7% ; - Total (95% Cl) 2 415 15 415 29.9% 0.18 [0.05; 0.6 —~—
Heterogeneity: Tau® = 0.1369; Chi’ =6.5, df = 2 (P = 0.0388); I’ =69.2% Heterogeneity: Tau’ = 0; Chi’ = 0.42, df = 1 (P = 0.5185); I°= 0%
Test for overall effect: Z =-2.95 (P = 0.003 Test for overall effect: Z = -2.54 (P = 0.011)
RCT RCT
Bertini 2025 6 155 5 152 94% 118 [0.37; 377 Bertini 2025 4 155 5 152 308% 078 [0.21;287)]
Chow 2025 6 101 10 101 121% 060 [0.23; 1.59] —— Curila 2025 4 124 4 125 281% 101 [026:3.94]
Curila 2025 5 124 8 125 104% 063 [0.21; 1.87] oE e Shroff 2025 1 80 3 80 112% 033 [0.043.11]
Shroff 2025 1o e 4 B0 34% 025 [0.05; 2.17] Total (95% Cl) 9 339 12 337  701% 076 [0.32;1.81]
Total (95% CI) 18 440 27 438 353% 068 [0.38; 1.23] - S B s oS o o o
Heterogeneity: Tau” = 0; Chi’ = 1.76, df = 3 (P = 0.5248); I’ = 0% Heleroganeny: lauf S OICN 20.99, cf - 2 (R 0708457 =0%
Test for overall effect Z = -1.28 p=0199 Test for overall effect: Z=-0.61 (P = 0.541)
. Total (95% Cl) 1754 27 752 100.0% Q49 __[023:1.04] -
Total (95% CI) 247 2546 682 2544 100.0% 0.51_I0.34: 0781 > - ——
Heterageneity: Tau’ = 0.1272; Chi’ = = 1285, df =6 (P = 0.0454) 2= 533% T T 1 Heterogeneity: Tau’ = 0.0543; Chi’ = 4.36, df = 4 (P = 0.3589); I’ = 8.4%
Test for overall effect: Z = -3.13 01 051 2 10 Test for overall effect: Z=-1.85 (P = 0.064‘ 0.01 0.1 1 10 100
Test for subgroup differences: Ch| =1.04, df =1 (P =0.3082) Favors CSP Favors RVP Test for subgroup differences: Chi” = 3.26, df = 1 (P = 0.0711) Favors CSP Favors RVP




Discussion

Endpoint CSP (PSM) P value (PSM) CSP (RCT) P value (RCTs)
QRS duration (ms) MD -29 ms P =0.004 MD -26 ms P <0.001
LVEF (%) MD 3.0% P <0.001 MD 4.3% P =0.008

HF hospitalization = RRR 70% P =0.001 RRR 71% P <0.001
All-cause mortality RRR 55% P =0.003 RRR 32% P=0.2
Cardiovascular RRR 82% P=0.01 RRR 64 % P=0.5
mortality




50%.

CSP mitigates PICM — CSPACE trial

100% S
202 patients enrolled; composite endpoint = PICM,
CRT upgrade, HFH, and ACM. 90% -
80% -

Primarily driven by significant reduction in PICM.

- PICM: LVEF reduction of 10% resulting in an overall LVEF < 70%

Freedom From Pacing-Induced
Cardiomyopathy

60% 1 p=0.002

(CSP 4.58 vs RVsP 14.69 events per 100-person-
years; HR: 0.31; 95% Cl: 0.15-0.67; p = 0.002). 0 20 40

Time Point (Months)

Current RCTs were not powered to detect a Randomization M RV Pacing M CSP

statistically significant difference in HF
hospitalization individually (CSPACE, Prague CSP,
PACE-HF).

CSPACE trial, Chow et al., JACC 2025
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Mortality benefit in observational registries

Long-term outcomes of conduction system pacing studies

Q MEDICARE-MEDTRONIC 6 months Q MEDICARE-ABBOTT 2 years
==:DCRY 17.0%
---- 3830 LBBAB 225 i P
<~ 3830 HBP ~
Mortality (%) Mortality (%) o
10 - 12%
o ~
- g 0
= ¥4
/" HR 0.66; 0.57-0.77, p<0.0001 /// “" HR 0.64; 0.60-0.68, p<0.001
/ 0 £
0 30 60 90 120 150 180 0 6 12 18 24
Time to death (days) Time (months)
HEP 1459 1433 1417 1400 1380 1359 1346
LBBAP 4738 4680 4312 3965 3361 3390 3119 LBBAP ' 2341 1496 545 88 47
RVP 1698916 691 16 083 15487 14852 14141 13492 RVP 68241 58434 48487 39262 31167
Vijayaraman P, et al. Heart Rhythm 2025,22:735-743 Vijayaraman P, et al. Heart Rhythm 2025;22:(in press)
Q, GEISINGER-RUSH 2 years Q MELOS-RELOADED 4 years
104 ~o 100
N
~—
09 e S . ,. 7.8% 8 11.8%
081 i 6 35.9%
Event-free Event-free
rate 07 rate (%) 40
0.6 20
HR 0.59; 0.36-0.94, p = 0.03 HR 0.53; 0.42-0.65, p<0.001
05 0
0 365 730 1095 0 1 2 3 4 5
Follow-up in days Years
LBBAP 321 192 67 1 LBBAP P A ¥ 368 95 3
RVP 382 317 160 17 RVP 1691 1528 1365 1166 901 665

Sharma PS, et al. Heart Rhythm 2022;19:3-11 Jastrzebski M, et al. Eur Heart | 2025

HBP, his bundle pacing; LBBAP, Left Bundle Branch Area Pacing: RVP, Right Ventricular Pacing
Ellenbogen KA, et al. European Heart Journal.

Ellenbogen et al., EHJ 2025, ehaf827



Ongoing multicenter randomized trials (CSP vs. RVP)

Protect-HF (ICL): LVEF > 35%; PE: Mortality + HF; 6.5 yrs follow-up; 2600 patients; early 2030

LEFT-HF (Joza): 1300 patients; LVEF > 35%; composite primary endpoint — mortality, HF & PICM; 3 yrs

follow-up; early 2030

LEAP-Block: 486 patients; LVEF >= 50%; composite primary endpoint of mortality & HF; 2 yrs follow-

up; completed (results pending)

OptimPacing: 683 patients; composite primary endpoint of mortality; HF & PICM; 3 yrs follow-up;
2028




Current recommendations

| AVB |

| Anticipated VP <20% | | /Anticipated VP 220% |
v v y
LVEF LVEF LVEF Mav b
<40% 41-50% >50% »viay De

l l appropriate”
RVP CSP* i v
+MVP +MVP  BiVPt CSP*  RVP\ RVP,BiVPf,CSP*  CSP*orRVP

V) V)

¥ ¥ ™ ®
Wide/
non-physiological
paced QRS with
BiVP or CSP

-

HOT/LOT-CRT

* In case of infra-n “LBBAP is the
preferred CSP modality, or HBP with a backup lead

t CSP advised if coronary sinus lead implantation fails

(\/) (&) Advice TO DO; (~) May be appropriate TO DO; (%) Advice NOT DO DO

Glikson M, Burri H, Abdin A, Cano O, Curila K, De Pooter J, et al. ESC clinical consensus statement on
indications for conduction system pacing, with special contribution of the European Heart Rhythm Association of
the ESC and endorsed by the APHRS, the CHRS, the HRS, and the LAHRS. EP Europace 2025; 27.



Conclusion

e CSP maintains electromechanical ventricular synchrony: significant reductions in paced
QRSd (MD -27 ms) and improved LVEF (MD 4%).

e CSP significantly and consistently reduces the risk of PICM and HF hospitalizations.
e A reduction in mortality has not been demonstrated in available RCTs.
e No differences between groups for procedural and post-procedural complications.

e Ongoing large randomized trials (PROTECT-HF & LEFT-HF) are still needed to verify the
long-term safety and potential mortality benefits of CSP.
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Limitations

Limitations:

Statistical heterogeneity in analyses (ACM, LVEF, QRS duration).
Variability in the definitions and criteria for CSP (LBBAP, HBP, LVsP).
Important safety outcomes (lead durability/extractions) not assessed.
Long-term follow-up still lacking (average follow-up duration: 3 years).
Lack of individual patient data.

Potential population overlap across Prague-CSP, MELOS-RELOADED, and
TREEBEARD studies.






Risk of bias domains
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Domains:

D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.

D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.
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Judgement

= Some concerns

. Low

Study

Risk of bias domains
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Domains:

D1: Bias due to confounding.

D2: Bias due to selection of participants.

D3: Bias in classification of interventions.

D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.

D6: Bias in measurement of outcomes.

D7: Bias in selection of the reported result.

Judgement

. Serious

- Moderate

. Low
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AV block as the sole pacing indication

AV block: All-cause mortality (2 RCTs, 1 PSM)

CSP RVP Risk Ratio
Study Events Total Events Total Weight RR 95% CI MH, Random, 95% CI
Chow 2025 6 101 10 101 16.8% 060 [0.23;1.59] b
Curila 2025 5 124 8 125 141% 063 [0.21;1.87]
Jastrzebski 2025 200 1691 600 1691 69.1% 033 [0.29;039] ik
Total (95% Cl) 211 1916 618 1917 100.0% 0.40 [0.26; 0.63] i

Heterogeneity: Tau’ = 0.0722; Chi’ = 2.61, df = 2 (P = 0.2715); I’ = 23.3%
Test for overall effect: Z=-3.93 (P < 0.001)

1

0.5 1 2
Favors CSP Favors RVP

AV block: HF hospitalizations (2 RCTs, 1 PSM)

csP RVP Risk Ratio
Study Events Total Events Total Weight RR 95% Cl MH, Random, 95% CI
Chow 2025 1 101 6 101 15% 0.17 [0.02; 1.36] —
Curila 2025 2 124 7 125 28% 029 [0.06; 1.36] —T
Jastrzebski 2025 72 1691 177 1691  957% 041 [0.31;0.53) B
Total (95% CI) 75 1916 190 1917 100.0% 0.40 [0.31;0.52] @
)

Heterogeneity: Tau’ = 0; Chi’ = 0.85, df = 2 (P = 0.6527); I° = 0.0%
Test for overall effect: Z = -6.96 (P < 0.001)

04 0612 10
Favors CSP Favors RVP

AV block: LVEF (4 RCTs, 3 PSM)

csP RVP Mean Difference
Study Total Total Mean SD Mean SD  Weight MD 95% Cl IV, Random, 95% CI
Curila 2025 124 125 5800 60000 57.00 60000 143% 100 [-0.49; 2.49] .
Jastrzebski 2025 1691 1691 5520 92000 5280 11.9000 61.9% 240 [1.68; 3.12] =
E. Gonzdlez-Matos 2024 39 31 -080 54000 -660 99000 21% 580 [1.92; 9.68] ——
Chen 2023 191 191 6130 69000 5850 115000  88% 280 [0.90; 4.70] e
Yao 2022 25 25 5492 45100 5304 33100 66% 188 [-0.31; 4.07) e
Kronborg 2014 18 16 5500 100000 5000 11.0000  06% 500 [-2.10;12.10]
Zhang 2024 43 43 6310 31000 6050 7.3000 57% 260 [0.23; 4.97) ——
Total (95% Cl) 2131 2122 100.0% 230 [1.74; 2.86] .
Heterogeneity: Tau’ = 0; Chi’ = 7.15, df = 6 (P = 0.3068); I’ = 16.1% — 1
Test for overall effect: Z=7.99 (P < 0.001) -10 -5 0 5 10

Favors CSP Favors RVP




Secondary outcomes

Atrial fibrillation during follow-up (3 RCTs)

CSP RVP Risk Ratio
Study Events Total Events Total Weight RR 95% Cl MH, Random, 95% CI
Chow 2025 18 69 16 66 53.0% 1.08 [0.60; 1.93] 'i‘ d I d N c
Shroff 2025 1 60 9 60 295% 0.1 [0.01; 0.85]
E. Gonzalez-Matos 2024 1 39 0 31 17.5% 239 [0.10;56.74] L P roce u ra u rat I o n (3 R Ts)
Total (95% Cl) 20 168 25 157 100.0% 0.63 [0.13; 3.11] — csP RVP
Heterogeneity: Tau® = 1.1575; Chi* = 4.77, df = 2 (P = 0.0920); I° = 58.1% Studies mean SD Total mean SD Total Weight MD 95% ClI  Mean Difference (95% Cl)
Test for overall effect: Z = -0.56 (P = 0.574) 01 0512 10
Favors CSP Favors RVP Chow 2025 73.50 23.8000 101  51.20 20.2000 101 31.8% 2230 [16.21;28.39] ——
Curila2025 6470 158000 124 39.00 9.0000 125 34.3% 2570 [22.50;28.90] R 3
Das 2020 63.20 7.0000 25 65520 6.2000 28 340% 8.00 [4.42;11.58] E o
Pericardial effusion (1 RCT, 2 PSM) ot 95% €1 250 254 1000% 1860 [779;2042] p——
Heterogeneity: Tau® = 86.1984; Chi’ = 54.05, df = 2 (P < 0.0001); I = 96.3% ! U ) !
CSP RVP Risk Ratio Test for overall effect: Z = 3.37 (P < 0.001) -10 0 10 20 30 40
Study Events Total Events Total Weight RR 95%Cl  MH, Random, 95% CI Favors CSP  Favors RVP
Biffi 2025 0 33 0 33 41% 1.00 [0.02; 48.94)
Curila 2025 1 124 0 125  61% 302 [0.12;7352)
Jastrzebski 2025 9 1691 14 1691 897% 064 [0.28; 1.48] —-
Total (95% CI) 10 1848 14 1849 100.0% 072 [0.33; 1.59] - Time under fluoroscopy (3 RCTs)
Heterogeneity: Tau’ = 0; Chi’ = 0.88, df = 2 (P = 0.6456); I° = 0.0%
Test for overall effect: Z=-0.81 (P =0.415) 01 0512 10 CSP RVP
Favors CSP Favors RVP  Studies mean SD Total mean SD Total Weight MD 95% Cl  Mean Difference (95% Cl)
Pneumothorax (1 RCT, 2 PSM) Chow2025 1640 92000 101 7.80 57000 101 31.8% 860 [6.49;10.71] 8 3
Curila 2025 670 38000 124 300 15000 125 34.1% 3.70 [2.98; 4.42] -]
csP RVP Risk Ratio Das 2020 610 14000 25 510 13000 28 34.1% 1.00 [0.27; 1.73] - JE
Study Events Total Events Total Weight RR 95%Cl  MH, Random, 95% CI
Total (95% Cl) 250 254 100.0% 4.34 [0.06; 8.62] -
Biffi 2025 1 33 1 33 102% 1.00 [0.07;15.33] Heterogeneity: Tau” = 13.8473; Chi’ = 58.28, df = 2 (P < 0.0001); I = 96.6% B N
Curila 2025 0 124 1 125  75% 034 [0.01; 8.17] Jest for.ovaral offect 2,190 0 2.0.040) 1048 10 16 10 16 [20 28
Jastrzebski 2025 10 1691 7 1691  823% 143 [0.55; 3.74] Favors CeP. [FavorsRVE
Total (95% Cl) 11 1848 9 1849 100.0% 1.24 [0.52; 2.96]
Heterogeneity: Tau’ = 0; Chi’ = 0.75, df = 2 (P = 0.6873); I = 0.0%
Test for overall effect: Z = 0.47 (P = 0.635) 01 0512 10

Favors CSP Favors RVP



