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2nd Party Appraiser: Jen Greene

Clinical Scenario: Paramedics are dispatched to a 62-year-old male, found unresponsive in his home by his
wife. She states that he collapsed suddenly while watching television. She immediately called 911 and was
instructed to begin CPR which has been ongoing for approximately 6 minutes before paramedics arrive.

The initial cardiac monitor rhythm shows pulseless electrical activity (PEA). The paramedic crew initiates high-
quality CPR, secures the airway with a supraglottic device, and establishes IV access for fluids and drug
administration.

The wife reports the patient complaining of chest pain and severe shorthess of breath earlier in the day but
refused to go to the hospital. He has a history of coronary artery disease, hypertension, and diabetes. The wife
states he does not have an active lifestyle often sitting in his recliner and is an avid smoker.

Due to a prolonged resuscitation attempt, the tfeam fransitions to a mechanical CPR device to ensure
consistent compressions and to reduce provider fatigue. Given his persistent PEA and possible reversible cause
of a pulmonary embolism, paramedics consider transporting him with CPR in progress to a hospital with ECMO
capabilifies.

PICO (Population - Intervention - Comparison - Outcome) Question:
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In adult patients experiencing out-of-hospital cardiac arrest, does the use of mechanical CPR devices
compared to manual CPR increase rates of return of spontaneous circulation and survival to hospital

discharge?

Search Strategy:

((Cardiac Arrest)) AND (Emergency Medical Services OR Emergency Medical Technicians OR paramedic* OR

emergency medical technician* OR prehospital OR pre-hospital OR "out of hospital" OR responder* OR ambulance)) AND
(Mechanical CPR OR Mechanical compression OR Autopuls OR Lucas)

Search Outcome:
717

Relevant Papers:

AUTHOR, DATE POPULATION: DESIGN (LOE) OUTCOMES RESULTS STRENGTHS/
SAMPLE WEAKNESSES
CHARACTERISTICS
Non-traumatic cardiac | LOE 2 ROSC for 20 min or Meta-analysis summary Good sampling of
Sheraton. M, July 19th, arrest out of hospital. Of 15 studies, six more statistics showed that available devices.
2021 Mechanical versus were RCTs and mechanical chest Found a clear
manual CPR nine were compressions did not comparison they
observational significantly improve were looking for /
All studies were studies. ROSC (relative risk (RR) clear outcome.
published between Two were phased 0.80, 95% confidence Inclusion of many
2006-2016 and had prospective cohort interval (Cl), 0.61, 1.04, P | studies.
sample sizes ranging studies, and the =0.10;12 = 65%) (Figure 2)
from 133 to 4471. rest were when compared with Some weaknesses
retrospective case- manual chest include field
control studies compressions in patients conditions for each
undergoing resuscitation | study. Different level
after OHCA (M-H odds of responder, and
ratio (OR) =1.16, 95% Cl, types of equipment
0.97,1.39,P=0.11). outside of the studies
P-EBP Progrom g%é
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Heterogeneity was high i.e. ambulances with
with 12 =83.07% and Q- governors restricting
value of 82.74. speed.
Tang. L, October 27th, 2015 Out of hospital cardiac | LOE| e ROSC This study concluded that
arrest. Efficacy of e Survivalto mechanical CPR was not | Inclusion of multiple
mechanical vs manual | Meta-analysis hospital associated with better RCTs increases the
chest compressions. included multiple e Survival to patient outcomes confidence of
RCTs hospital compared to manual findings.
Analysis of five RCT's discharge CPRin the listed .
with 12,510 participants. e Longterm (>6 | measurable results. .Lorge sample size
increases the
months) g
survival good neurological statistical power.
e (Allwithintact | outcome fo hospital
neurological discharge (relative risks -
function) (RR) 0.80, 95% C10.61~ Variations in study
1.04, P=0.10; | 2=65%), protocols and
return of spontaneous mechanical devices
circulation (RR 1.02, 95% | used across the
C10.95-1.09, P=0.59; | included trials may
2=0%), or long-term (26 infroduce
months) survival (RR0.96, | peterogeneity.
95% CI10.79-1.16, P=0.65; |
2=16%). In addition,
mechanical chest
compressions were
associated with worse
survival to hospital
admission (RR 0.94, 95% ClI
0.89-1.00, P=0.04; | 2=0%)
and fto hospital discharge
(RR 0.88, 95% CI 0.78-0.99,
P=0.03; 1 2=0%). Based on
the current evidence,
widespread use of
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mechanical devices for
chest compressions in
OHCA cannot be
recommended.

Venkataraman Anantharaman
2017

Patients experiencing
out-of-hospital cardiac
arrest (OHCA).

Prompt use of
mechanical
cardiopulmonary
resuscitation in out-of-
hospital cardiac arrest

MECCA was a
randomised
controlled trial on
out-of-hospital use
of mechanical .
versus manual CPR

management of
adult OHCA o

Primary
outcome:
Return of
spontaneous
circulation
(ROSC).
Secondary
outcomes:
Survival at 24
hours.
Survival to
hospitall
discharge.
30-day
survival.

Of the 1,274 patients recruited,
1.191 were eligible for analysis.
889 had manual CPR and 302
had LUCAS CPR. From an ITT
perspective, outcomes for
manual and LUCAS CPR were:
ROSC 29.2% and 31.1% (odds
ratio [OR] 1.09, 95% confidence
interval [Cl] 0.82-1.45; p =
0.537); 24-hour survival 11.2%
and 13.2% (OR 1.20, 95% ClI
0.81-1.78; p = 0.352); survival to
discharge 3.6% and 4.3% (OR
1.20, 95% C10.62-2.33; p =
0.579); and 30-day survival 3.0%
and 4.0% (OR 1.32, 95% CI1 0.66—
2.64; p = 0.430), respectively. By
as-tfreated analysis, outcomes
for manual, early LUCAS and
late LUCAS CPR were ROSC
28.0%, 36.9% and 24.5%; 24-hour
survival 10.6%, 15.5% and 8.2%;
survival to discharge 2.9%, 5.8%
and 2.0%; and 30-day survival
2.4%, 5.8% and 0.0%,
respectively. Adjusted OR for
survival with early LUCAS vs.
manual CPR was 1.47 after
adjustment for other variables
(o =0.026).

Strengt

Weakn

hs:

The study designis a
significant strength.
RCTs are
considered a high
level of evidence
for evaluating
interventions. The
randomization of
ambulances aimed
to reduce selection
bias.

Real-World Setting:
The study was
conducted in a
real-world, out-of-
hospital setting,
which increases its
external validity. This
is crucial for
understanding how
mechanical CPR
performs in actual
clinical practice.

esses:

Limited Sample Size in the

Mechan
L]

ical CPR Group:
Due to the limited
availability of
LUCAS 2 devices,
the mechanical
CPR group was
significantly
smaller than the
manual CPR
group. This could
have reduced
the study's power
to detect
statistically
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significant
differences.

Comments: Any addifional information about your search resulfs.

Consider: We would not change my practice based on these articles, as the meta-analysis shows no significant
improvement in rates of ROSC or survival with mechanical CPR compared to manual CPR. Without strong or
consistent evidence of benefit, there is no justification for practice changes.

Clinical Bottom Line: Mechanical chest compressions did not significantly improve rates of ROSC compared to
manual compressions in out-of-hospital cardiac arrests, which was observed across many studies.
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