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To the editor

We read with great interest the article by El-Menyar
et al, titled “Mechanical versus manual cardiopulmonary
resuscitation (CPR): an umbrella review of contempo-
rary systematic reviews and more’; recently published in
Critical Care [1]. The findings from the umbrella review
and the new systematic review in this study suggest
that mechanical CPR is not superior to manual CPR in
achieving return of spontaneous circulation (ROSC).

Although this article offers valuable insights, several
issues warrant further discussion and clarification. In
Fig. 2’s Forest plot for ROSC from El-Menyar et al’s arti-
cle, we observed some issues with the study selection.
The umbrella meta-analysis included duplicated studies
[2, 3] and studies with no ROSC-related data upon our
detailed review [4, 5]. Additionally, the inclusion of just
the abstracts from three studies [6, 7, 8] could potentially
limit the robustness of the findings. Moreover, when
replicating the authors’ search strategy, we identified a
missing randomized controlled trial (RCT) comparing
mechanical and manual CPR in in-hospital cardiac arrest
(IHCA) settings [9].

This comment refers to the article available online at https://doi.org/10.1186/
513054-024-05037-4.
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We consolidated studies from the umbrella review
and the new systematic review, excluding improperly
included studies and adding the newly identified RCT.
Using Stata Version 16.0 (StataCorp, College Station,
TX), we conducted subgroup analyses for out-of-hospital
cardiac arrest (OHCA) and IHCA patients across RCTs
and non-RCTs. For OHCA patients, mechanical CPR did
not improve ROSC rates in either study type. However,
the IHCA outcomes varied by study type: RCTs showed
a higher probability of ROSC with mechanical CPR,
whereas non-RCTs indicated a reduced likelihood of
achieving ROSC (Figs. 1 and 2).

While our analysis supports the finding that mechani-
cal CPR does not improve ROSC rates in OHCA settings,
as highlighted in the meta-analysis by El-Menyar et al.,
the variable results for IHCA indicate a need for further
investigation. In particular, the discrepancies between
RCTs and non-RCTs in IHCA settings imply underlying
differences that could influence CPR outcomes. These
differences may include variations in patient characteris-
tics, response times, and hospital settings. Additionally,
limitations in study design, such as selection biases com-
monly seen in observational studies, could also be con-
tributing factors. Further large-scale RCTs are required
to determine the effectiveness of mechanical versus man-
ual CPR in improving patient outcomes during cardiac
arrest.
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Risk Ratio Weight

Study Mechanical CPR Manual CPR with 95% ClI (%)
OHCA

Anatharaman 2017 —- 1.23[ 1.01, 1.51] 10.49
Gao 2016 — 1.92[ 1.15, 3.21] 2.76
Hallstrom 2006 —— 1.07[ 0.84, 1.36] 8.46
Hardig 2017 n 1.01[ 0.89, 1.13] 15.16
Perkins 2015 [ | 1.01[ 0.92, 1.10] 17.21
Rubertsson 2014 | 0.98[ 0.88, 1.09] 16.33
Smekal 2011 —a— 1.27[ 0.82, 1.97] 3.63
Wik 2014 [ | 0.88[ 0.81, 0.97] 17.09
Heterogeneity: 12 = 0.01, I? = 62.82%, H? = 2.69 L g 1.03[ 0.94, 1.13]

Test of 6,=6;: Q(7) = 18.83, p = 0.01

IHCA

Couper 2021 I — 1.13[ 0.55, 2.31] 1.53
Halperin 1993 2.67[ 0.85, 8.37] 0.62
Lu 2010 —— 1.46[ 1.02, 2.08] 5.04
Taylor 1978 . e— 1.08[ 0.55, 2.14] 1.68
Heterogeneity: 12 = 0.00, 12 = 0.00%, H? = 1.00 . 1.38[ 1.05, 1.83]

Testof 6,=6;: Q(3) =2.16, p = 0.54

Overall . 1.06[ 0.97, 1.16]

Heterogeneity: 12 = 0.01, 12 = 58.35%, H?> =2.40
Test of 6, = 6: Q(11) = 26.41, p = 0.01

Test of group differences: Q,(1) = 3.90, p = 0.05

Random-effects DerSimonian-Laird model
Fig. 1 Forest plot of ROSC in mechanical CPR versus manual CPR in RCTs. ROSC, return of spontaneous circulation; CPR, cardiopulmonary
resuscitation; OHCA, out-of-hospital cardiac arrest; IHCA, in-hospital cardiac arrest; RCT, randomized controlled trial; Cl, confidence interval
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Axelsson 2006 - 1.02[ 0.77, 1.34] 3.93
Buckler 2016 1 0.88[ 0.85, 0.90] 5.63
Casner 2005 —M— 135[ 0.87, 208 2.71
Chen 2021 —- 1.35[ 1.01, 1.81] 3.77
Gassler 2022 .Z 0.79[ 0.73, 0.86] 5.46
Hayasida 2017 [ | 0.94[ 0.84, 1.06] 5.24
Hock Ong 2012 M 157[ 1.28, 1.93] 4.56
Kim 2022 1 0.73[ 0.65, 0.83] 5.21
Kim 2024 —ii— 0.61[ 0.37, 0.98] 2.42
Lin 2015 - 1.23[ 0.91, 1.66] 3.71
Mastenbrook 2021 —— 1.11[ 0.71, 1.72] 2.66
Maule 2007 . —M-235[ 1.66, 332] 3.34
Newberry 2018 [ | 0.96[ 0.88, 1.05] 5.39
Ong 2006 - 157 1.24, 1.97] 4.32
Primi 2023 n 0.65[ 0.57, 0.74] 5.16
Satterlee 2014 - 0.85[ 0.63, 1.15] 3.71
Savastoano 2019 : . 3 2.32[ 1.90, 2.83] 4.60
Seewald 2019 { | 1.25[ 1.17, 1.34] 5.51
Steinmetz 2008 = B 1.49[ 1.16, 1.92] 4.13
Tantarattanapong 2022 —_—a— 0.21[ 0.07, 0.61] 0.72
Ujvarosy 2018 - 1.32[ 0.95, 1.83] 3.49
Zeiner 2015 '.' 095[ 0.78, 1.17] 4.57
Heterogeneity: T2 = 0.06, |2 = 94.02%, H? = 16.72 & 1.10[ 0.97, 1.23]
Test of 6, = 6;: Q(21) = 351.03, p =0.00 :
IHCA :
Crowley 2024 [ | 0.83[ 0.79, 0.87] 5.59
Sener 2022 - 0.83[ 0.65, 1.06] 4.19
Heterogeneity: 1t = 0.00, I? = 0.00%, H?> = 1.00 0 : 0.83[ 0.79, 0.87]
Test of 6, = 8;: Q(1) = 0.00, p = 0.97 '
Overall ¢ 1.06 [ 0.96, 1.18]
Heterogeneity: 12 = 0.05, I> = 93.79%, H* = 16.12 ;
Test of 6, = 6,: Q(23) = 370.66, p = 0.00
Test of group differences: Q,(1) = 18.78, p = 0.00 :
18 14 12 1 2

Random-effects DerSimonian-Laird model

Fig. 2 Forest plot of ROSC in mechanical CPR versus manual CPR in non-RCTs. ROSC, return of spontaneous circulation; CPR, cardiopulmonary
resuscitation; OHCA, out-of-hospital cardiac arrest; IHCA, in-hospital cardiac arrest; RCT, randomized controlled trial; Cl, confidence interval
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