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Background: Cardiac arrest is the most time-critical condition where individual performance and team
coordination can be lifesaving. The foundation of effective resuscitation is “high-performance CPR”. The details
of high performance include characteristic chest compressions that minimize interruptions, achieve at least 2
inches of depth, provide full release for chest recoil, and are delivered at a rate of 100-120. (We are investigating
the rate question more closely as part of the FACT Study.) We know less about ventilation performance though
effective ventilations provide essential oxygen and help treat the acidosis caused by tissue ischemia. King County
performs 30 compressions:2 ventilations sequence for BLS airway management (prior to intubation). After
paramedic intubation, CPR transitions to ALS continuous compressions with ventilation every ~6 seconds.

The process of intubation requires that EMS temporarily suspend ventilation while the endotracheal tube is
placed. This reality stands in contrast to chest compressions which typically continue during tube placement so
that circulation continues during advanced airway management. Little is known about this period when
ventilation is suspended — termed the Apnea Interval - and its potential impact on patient outcomes.

Methods: The Apnea Interval was evaluated using a cohort of 254 patients treated for ventricular fibrillation
cardiac arrest by Firefighter-EMTs and paramedics King County EMS agencies. The defibrillator file was reviewed
to determine the interval from the last ventilation before the start of intubation until the first ventilation after
intubation, which can include a collection of actions in addition to intubation.

Example Case. Figure 1 provides a visual example. Each horizontal panel is about 20 seconds; the green
background indicates a period of ongoing ventilations and compressions, the yellow background indicates a
period of compressions but no ventilations, and the red background indicates a period without compressions or
ventilations (when the patient is undergoing an analysis and shock). In this example, one observes that the team
provides ~30 compressions before confirming the VF rhythm and delivering the shock, immediately resuming
compressions and then beginning intubation.

Figure 1. Time-stamped care based on defibrillator review.

Lt

TR AN WAV WLY A e \M H I | MR AP b l,‘ AN Far b Xt NIl Kng Bt b \

M A v el ]
4

iV} VU X 1 : i | = U I SIS

L DATA S T N P YV AV SPVARCIWIN TV PPN W YT YT T -T2 (R SN VS P U L ErTsTaRT ]
, ‘)“ 2 B 1 \ \ \ L1 i .‘ £uW i v‘ : i
AW ANTaY \ | 1 \ | ! it i | \ 1

{ | 1Y ) { | | AL M AL ) I Ah l \ |
i ih i1\ \ HAVIAA k YA . I MU B e | |
\ Vilagail: “ \ ‘. | |
‘ |

b h 4 V) A | ¢

Wi ) N MapAy 7 a4 ) ETT.SUCCESS v |
4 |

V
L/

VY e

The intubation takes ~40 seconds, though the Apnea Figure 2. Apnea Interval and Laryngoscopy Periods

Interval — the period without ventilation - is about twice Time (seconds)

that at 78 seconds. The “extra” 38 seconds in this case is largely 0 30 60 90
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Results. When we evaluated all 254 patients, we Figure 2. Apnea Interval and Laryngoscopy Periods

observe a median Apnea Interval of ~75 seconds

with about a quarter of cases achieving an Apnea Al |15 _ 7

Interval < 60 seconds and three quarters > 60 seconds. — _ ”
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cases, other treatments such as medication Time (sec)

administration and analysis/shock were bundled into IRreslaningoscopy” {mlanmgoscapy; jMPastlaryngoscopy

the Apnea Interval, and longer apnea intervals generally had more of these “other treatments”, highlighting the
reality that incorporating multiple interventions can produce longer interruptions in ventilation during CPR.

Figure 3. Apnea Interval and Outcomes
Outcomes. The Apnea Interval was related to short-term (return P

of pulses) and long-term outcomes. Those with shorter Apnea 100% Pulse w/ EMS Care

Intervals (<60) seconds were more likely to achieve a pulse at the 72%

end of EMS care and more likely to survive with a good 75%
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about ventilation during CPR to improve resuscitation care for 25%
persons experiencing cardiac arrest. The evaluation of the Apnea
Interval provides an opportunity to consider how variation in
advanced airway placement can potentially influence outcome.
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We need to acknowledge that the findings related to Apnea Interval Apnea Interval

may just be coincidence —those with longer Apnea Intervals may have other reasons for their less-favorable
prognosis. And the evaluation did not address the quality of ventilations (tidal volumes, minute ventilation, air
leak, airway pressures) which are also likely important inputs determining ventilation quality and outcome.

In summary, we should consider how we can minimize the Apnea Interval with the goal to improve outcome —
much like we work to minimize interruptions in chest compressions — understanding that longer periods without
ventilations can exacerbate hypoxia and acidosis. As illustrated by the evaluation of Apnea Interval, we continue
to look to our region’s paramedics to “set the standard” and then ask them to push that standard even higher.
The Apnea Interval during resuscitation is a new metric that can be used to improve cardiac arrest care and
provide expert ventilation.
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