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Abstract

Aim: Animal studies have established deleterious hemodynamic effects of interrupting chest compressions. The objective of this study was to evaluate

the effect of interruptions on invasively measured blood pressures (BPs) during pediatric in-hospital cardiac arrest (IHCA).

Methods: This was a single-center, observational study of pediatric (<18 years) intensive care unit IHCAs in patients with invasive arterial catheters in

place. Interruptions were defined as �1 s between chest compressions. Diastolic BP (DBP) and systolic BP (SBP) were determined for individual

compressions. For the primary analysis, the average DBP and SBP of the 20 compressions preceding each interruption were compared to the average

DBP and SBP of the first 20 compressions following each interruption utilizing non-parametric paired analyses. Linear regression evaluated the change

in DBP during interruptions and following interruptions.

Results: Thirty-two IHCA events met inclusion criteria, yielding 161 evaluable interruptions. The median age was 2.1 years. Return of circulation was

achieved in 24 (75%). The median interruption duration was 2.4 [1.4, 7.0] seconds. Most patients were intubated pre-arrest and received epinephrine

during CPR. BPs were not different pre- vs. post-interruption (DBP: 28.7 [21.6, 38.2] vs. 28.3 [21.0, 37.4] mmHg, p = 0.81; SBP: 82.0 [51.7, 116.7] vs.

85.4 [55.7, 122.2] mmHg, p = 0.07). DBP decreased 8.41 � 0.73 mmHg (p < 0.001) during the first second of interruptions and 0.19 � 0.02 mmHg/s

(p < 0.001) in subsequent seconds.

Conclusions: BPs following chest compression interruptions did not differ from pre-interruption BPs. These findings suggest that in the setting of high-

quality in-hospital CPR, brief chest compression interruptions do not have persistent detrimental hemodynamic impact.
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Introduction

More than 6000 children suffer in-hospital cardiac arrests (IHCAs)
annually in the United States,1 and less than half survive to hospital
discharge.2,3 In recent years, considerable effort has been directed
toward improving cardiopulmonary resuscitation (CPR) quality as a
means to increase survival rates. Among these quality targets is the

maximization of the chest compression fraction (CCF), the percentage
of time during a CPR event spent delivering chest compressions.
Interruptions in chest compressions, especially when prolonged or
frequent, are associated with worse survival rates in adult cardiac
arrest.4–7

One mechanism by which chest compression interruptions result
in lower rates of survival is through deleterious effects on systemic and
coronary hemodynamics. In both experimental and clinical pediatric
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CPR, invasively measured hemodynamics, specifically diastolic blood
pressure (DBP) and coronary perfusion pressure (CoPP), are
associated with survival.8–10 Expert consensus statements and
guidelines advocate for monitoring these hemodynamic parameters
and titrating therapies to optimize them.11,12 Pre-clinical data
demonstrate a significant and sustained decline in CoPP during
regular interruptions in chest compressions for the delivery of rescue
breaths that persists upon restarting chest compressions. However,
these studies utilized models of bystander CPR for out-of-hospital
cardiac arrest with prolonged interruption durations that are unlikely to
be entirely extrapolatable to the inpatient setting.13,14 The hemody-
namic effects of interruptions in the setting of high-quality CPR during
pediatric IHCA have not been described. Thus, the primary objective
of this study was to compare invasively measured hemodynamics
before and after an interruption in chest compressions in children with
IHCA. We hypothesized that post-interruption BPs would be
significantly lower than pre-interruption BPs.

Methods

This was an observational cohort study among prospectively enrolled,
consecutive, hospitalized patients >37 weeks’ corrected gestational
age and <18 years of age who received at least one minute of CPR for
IHCA between June 1, 2013 and November 30, 2018 in the pediatric
intensive care unit (PICU) of a quaternary care center. The study was
approved with waiver of informed consent by the Institutional Review
Board at the Children’s Hospital of Philadelphia.

To be eligible for the study, patients were required to have arterial
BP monitoring at the onset of CPR and for at least one minute during
CPR. Cardiac arrests were identified through a 24-h paging system
and an intense daily research coordinator screening procedure. A
research coordinator or study investigator then either printed or
digitally captured bedside monitor waveform data (BedmasterEX;
Excel Medical, Jupiter, FL). Only the first ten minutes of waveform data
were collected for each patient. Arterial BP, electrocardiogram,
respiratory plethysmography, central venous pressure, and pulse
oximetry waveforms were evaluated to determine stops and starts in
CPR. If waveform quality did not permit an accurate determination of
the start or stop in CPR or if there was underlying spontaneous
circulation (systolic BP [SBP] �40 mmHg for infants <1 year of age or
�50 mmHg for older children, and a pulse pressure of �10 mmHg)
during the interruption, that interruption was excluded. Events were
excluded if there was not at least one evaluable interruption in chest
compressions of at least one second in duration. In addition to bedside
monitor waveform data, research coordinators prospectively collected
patient demographics and standardized Utstein-style cardiac arrest
and CPR data.15 Return of circulation (ROC) was the primary event
outcome, defined in concordance with Utstein guidelines as sustained
return of spontaneous circulation (ROSC) �20 min or ROC via
extracorporeal membrane oxygenation.15

Waveform analysis

For CPR events meeting inclusion criteria, waveforms were either
printed from a central monitoring system and manually digitized or
electronically acquired in digital format. They were de-identified and
analyzed by a trained research coordinator and an investigator
blinded to other clinical data. Using Plot Digitizer (open source
software; https://sourceforge.net/projects/plotdigitizer), SBP was

sampled at the peak of the arterial pressure tracing for each
compression and DBP was sampled during mid-diastole for each
compression. This process included determination of the time (in
seconds from the start of CPR) of each SBP and DBP data point.
Periods of chest compression interruptions and intermittent sponta-
neous circulation were identified using the arterial BP waveform and
the overall complement of waveform data (e.g., respiratory plethys-
mography, central venous pressure). An interruption was defined as
any lapse of �1 second between SBP peaks if there was not
underlying ROSC. This short duration was chosen for the following
reasons: (1) actual chest compression rates <60 compressions per
minute (correlating to >1 second between compressions) are seldom
observed in pediatric IHCA16,17; (2) substantial decrements in
hemodynamics have been observed during the first second of
interruptions in animal studies14; (3) to be consistent with ongoing
multicenter pediatric IHCA work18; and (4) to be more inclusive of the
typically brief chest compression interruptions in our PICU. The DBP
and SBP of the 20 compressions pre- and post-interruption were
recorded for analysis, as was the DBP throughout the course of the
interruption (Fig. 1). Chest compression fraction was calculated for
each event by subtracting the cumulative amount of interruption time
from the total duration of the event and dividing by the total duration of
the event (excluding periods of unanalyzable waveform data or
periods of intermittent spontaneous circulation from both the
numerator and denominator).

Statistical analysis

Patient and event characteristics were described as frequencies and
percentages or medians and interquartile ranges (IQRs). The pre-
interruption baseline was defined as the mean DBP and SBP of the
20 chest compressions immediately preceding each interruption. This
number of compressions was chosen after a review of preliminary
data to best represent a true baseline while avoiding overlap with
earlier interruptions. The following analyses were performed:

1 The primary analysis was a comparison of baseline mean DBP
and SBP to the mean DBP and SBP of the 20 chest compressions
following the interruption. This number of post-interruption
compressions was chosen a priori to represent a clinically
meaningful duration of interruption-related hemodynamic effect.
The Wilcoxon sign-rank test was utilized with a p-value of
<0.05 considered statistically significant.

2 Given previous laboratory data demonstrating a recovery in BPs
over a period of several compressions post-interruption,14

secondary analyses compared the pre-interruption baseline to the
mean DBP and SBP of three different compression intervals: early
(compressions 1–3), midway (9–11), and late (18–20) in the course
of the 20 post-interruption compressions. Wilcoxon signed-rank
tests were performed and the Bonferroni correction was utilized to
account for repeated measures; p-values of <0.0167 were
considered statistically significant.

3 To assess for the effect of patient and cardiac arrest event
characteristics on interruption-related hemodynamic changes, we
evaluated the association between pre-interruption BP among
subgroups according to age category (<1 year, �1 year),19 initial
cardiac arrest rhythm (pulseless electrical activity [PEA] or
asystole; bradycardia with poor perfusion; and ventricular
fibrillation [VF] or pulseless ventricular tachycardia [pVT]),20

duration of interruption [<5 s, �5 s], timing of interruption (minutes
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0–5 of CPR, minutes 5–10 of CPR), and immediate arrest outcome
(ROC, death) using Wilcoxon sign-rank tests.

4 To assess the time course of interruption-associated hemody-
namic changes, linear regression determined the change in DBP
during the interruption with DBP as the dependent variable and
time as the independent variable. This was performed both for the
first second of each interruption, during which most of the
decrement occurred, and for the subsequent duration of the
interruption.

5 Changes in DBP and SBP over the course of the 20 post-
interruption compressions were determined by linear regression
utilizing DBP and SBP as the dependent variables and sequential
compression number as the independent variable.

Both regression models accounted for clustering of data points
within interruption events.

Results

Over the 66-month study period, 234 PICU cardiac arrest events were
identified and evaluated. Of those, 36 events met all inclusion criteria
and 32 of 36 had at least one evaluable interruption in chest
compressions (Fig. 2). These 32 events occurred among 28 unique
patients, with four patients having two events within the same
hospitalization. Among the 32 cardiac arrests, there were 161 evalu-
able interruptions included in the final analyses.

Pre-arrest patient characteristics of the overall cohort are
summarized in Table 1. The median age was 2.1 years. The majority
of patients had normal or mildly abnormal baseline Pediatric Cerebral
Performance Category (PCPC) scoring21 (PCPC 1–2). Respiratory
insufficiency and hypotension or shock were present in the majority of
patients.

Cardiac arrest characteristics are summarized in Table 2.
Hypotension was the most common immediate cause of cardiac
arrest and asystole / PEA was the most common initial cardiac arrest

Fig. 2 – Consort diagram.

Fig. 1 – Representative peri-interruption hemodynamic sampling.
Invasive arterial waveform demonstrating sampling of waveform peaks for systolic blood pressure values (solid black
circles), midway between peaks for diastolic blood pressure values (open circles), and throughout the interruption
(black squares).
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rhythm category. The median duration of CPR was 7.3 min and the
median chest compression fraction was 0.95. The median number of
evaluable interruptions per event was 5, with a median duration of
2.4 s. The majority of interruptions were <5 s in duration.

There were no differences in DBP or SBP between the
20 compressions prior to each interruption and the 20 compressions
following each interruption (Table 3; Fig. 3). There were no
hemodynamic differences between pre-interruption values and early,
intermediate, or late post-interruption values (Table 3). In subgroup
analyses, there were no differences in the hemodynamic changes
among age categories, initial cardiac arrest rhythms, interruption
durations, interruption timing, or arrest outcomes (Supplemental
Table 1).

During interruptions, there was a significant decrement in DBP
over the course of the first second (�8.41 � 0.73 mmHg/s, p < 0.001).
The decrement in DBP continued to a lesser degree in subsequent
seconds (�0.19 � 0.02 mmHg/s, p < 0.001). Following the interrup-
tion, there was a significant increase in DBP (+0.13 � 0.06 mmHg/
compression; p = 0.03) and SBP (+0.42 � 0.15 mmHg/compression;
p = 0.004) over the course of the 20 post-interruption chest
compressions.

Discussion

In this observational cohort study of pediatric IHCA, hemodynamics
did not differ before and after interruptions in chest compressions.

Blood pressure fell quickly and significantly during interruptions, but
returned to pre-interruption baseline upon re-initiation of chest
compressions rather than requiring several compressions to reach
pre-interruption values as seen in laboratory data.14 There were no
differences in peri-interruption blood pressures between different age
groups, cardiac arrest rhythms, timing or durations of interruptions, or
patients with and without return of circulation. To our knowledge, this
represents the first dedicated description of the hemodynamic impact
of chest compression interruptions in the clinical setting during
pediatric CPR. In this cohort of children with in-hospital resuscitation,
brief interruptions in chest compressions (median 2.4 s) did not have a
substantial effect on the post-interruption hemodynamics.

Sentinel laboratory studies on chest compression interruptions
exhibited a significant drop in CoPP that persisted even after resuming
chest compressions,13,14 prompting our interest in studying this
clinically. Importantly, these laboratory studies mimicked bystander
CPR for adult out-of-hospital cardiac arrest. Chest compressions and
ventilations were delivered in a 15:2 ratio with four-14 or 16-s13

interruptions for ventilations, simulating two-rescuer or single-rescuer
CPR, respectively. Moreover, no vasopressors were administered in
the initial 12 min of CPR, during which time the hemodynamic
analyses were performed. In contrast, in this PICU study, 78% of
children received at least one dose of epinephrine and 94% were
invasively mechanically ventilated at the time of IHCA. Therefore,
chest compressions were not routinely interrupted for ventilations, a
likely driver for the median CCF of 95.3%. When interruptions did
occur, they were brief — the median interruption duration was 2.4 s
and the median duration of the longest interruption of each event was
9.6 s. Given these differences, our data should not be interpreted as
standing in contrast to previously reported hemodynamic effects of
chest compression interruptions, but rather that such detrimental
effects can perhaps be avoided by optimization of CPR quality and
minimization of the frequency and duration of the interruptions
themselves.

The absence of a difference between pre- and post-interruption
hemodynamics in this study is likely multifactorial. First, the
interruptions in this cohort were rare and were brief, likely minimizing
their hemodynamic effects. Of note, these findings were no different in
the subgroup analysis among interruptions of at least five seconds in
duration. Second, maintenance of arterial vascular tone with
epinephrine during CPR likely tempers the effects of brief inter-
ruptions. Third, interruptions may facilitate resuscitation interventions,
such as changes in compressors that can actually improve
hemodynamics. Chest compression mechanics data were not
available for this clinical cohort, but it is possible that higher quality
chest compressions were delivered following interruptions due to the
replacement of an ineffective manual compressor or due to an
adjustment made by the existing compressor. This is particularly
plausible since 57.1% of chest compression interruptions in our
institution were reported to be due to compressor switches in previous
work.22 Additionally, SBP rose during the post-interruption period with
SBP late post-interruption (compressions 18–20) being more than
12 mmHg higher than that measured early post-interruption (com-
pressions 1–3). While not significantly higher than pre-interruption
values (p = 0.032 with threshold for significance <0.0167 due to
Bonferroni correction), this is similar to findings from a clinical study of
five adult cardiac arrests23 and could be explained by deeper
compressions since SBP is associated with chest compression force
and depth.17 Finally, since all patients in this study had invasive
arterial monitoring in place, rescuers may have titrated CPR to

Table 1 – Patient characteristics.

Patient characteristics (n = 28)

Age at index arrest (years), median [IQR] 2.1 [0.8, 10.0]
Age categories
<1 year 10 (35.7%)
�1 year 18 (54.3%)

Baseline PCPC
Normal (1) 14 (50.0%)
Mild disability (2) 9 (32.1%)
Moderate disability (3) 1 (3.6%)
Severe disability (4) 4 (14.3%)
Coma/vegetative state (5) 0 (0%)

Pre-existing conditions, n (%)
Hypotension/shock 19 (67.9%)
Respiratory insufficiency 25 (89.3%)
Congestive heart failure 7 (25.0%)
Pneumonia 7 (25.0%)
Sepsis 9 (32.1%)
Renal insufficiency 9 (32.1%)
Malignancy 0 (0%)
Congenital heart disease 4 (14.3%)

Hospital discharge outcomes (n = 28 index events), n (%)
Survival 9 (32.1%)
Survival with favorable neurologic outcomea 7 (25.0%)

Discharge PCPC (n = 9 survivors)
Normal (1) 2 (22.2%)
Mild disability (2) 3 (33.3%)
Moderate disability (3) 3 (33.3%)
Severe disability (4) 1 (11.1%)
Coma / vegetative state (5) 0 (0%)

PCPC indicates Pediatric Cerebral Performance Category.
a Survival with favorable neurologic outcome defined as PCPC 1–2 or no
worse than baseline.
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hemodynamics and thereby proactively avoided interruption-related
reductions in BPs. Given our PICU cardiac arrest debriefing program’s
focus on CPR physiology24–26 and a research program focusing on the
application of hemodynamic-directed CPR,27,28 providers at our
institution are likely to target hemodynamics when arterial BP data is
available.

Similar to the aforementioned laboratory data demonstrating a
reduction in DBP and CoPP with interruptions in chest compres-
sions,14 we observed an immediate fall in DBP of greater than 8 mmHg
from the pre-interruption baseline upon discontinuation of compres-
sions. This change occurred almost exclusively in the first second of
the interruption, with minimal (�0.19 � 0.02 mmHg/s) additional
decrements over the subsequent course of each interruption. This
demonstrates that even brief interruptions result in hemodynamic
compromise during the course of the interruption itself. Additionally,
after resuming chest compressions, there was a small but statistically
significant rise in both DBP (+0.13 � 0.06 mmHg/compression) and
SBP (+0.42 � 0.15 mmHg/compression) over the course of the first
20 chest compressions. This is suggestive of a hemodynamic impact

that persists beyond the duration of the interruption itself but is
tempered by other factors, such as deeper compressions or
vasopressor effects. This finding is likely trivial in terms of clinical
significance given the small magnitude of these changes coupled with
the lack of difference between mean pre- and post-interruption blood
pressures. It is possible that these findings would be of greater
magnitude and of more substantial clinical significance in a cohort of
patients with lower or more variable CPR quality or with lack of
vasopressors.

The findings of this study add to a growing collection of literature
questioning the standalone significance of interruptions and CCF on
resuscitation outcomes. Despite the physiologically sound focus on
minimizing “no-flow” time during CPR, multiple recent studies have
either failed to show a relationship between CCF and outcomes or
have actually demonstrated an inverse relationship between CCF and
survival.7,29–31 These studies are all limited by their observational
nature, but their counterintuitive findings are worthy of consideration. It
is likely that CCF and frequency and duration of interruptions are
associated with other arrest characteristics that cannot be full-
yaccounted for in statistical models. For example, patients with
shockable rhythms requiring defibrillation or with identifiable arrest
etiologies necessitating interruptions for intervention will have a
tendency toward both improved outcomes and more interruptions.7

Some studies have also identified a relationship between CCF and
arrest duration,31 which is itself associated with worse survival
outcomes.32 This is not surprising, as teams may become more
effective at coordinating the choreography of CPR and thereby
minimize interruptions in compressions as a cardiac arrest persists.
Additionally, large animal laboratory studies introducing intentional,
controlled interruptions in chest compressions (“stutter CPR”) as a
means of ischemic pre-conditioning have demonstrated neuro- and
cardio-protection, and in some instances, hemodynamic benefit.33,34

Nonetheless, the findings of the current study add physiologic validity to
the assertion that brief and purposeful interruptions do not appear to
impose substantial harm in the setting of high-quality CPR. Our data
may inform clinicians regarding the risk-benefit ratio of interrupting CPR
for specific reasons such as whether or not to tolerate brief interruptions
for compressor switches to avoid fatigue or replace compressors
delivering compressions of borderline quality. Monitoring peri-interrup-
tion hemodynamics and titrating both interruption duration and post-
interruption CPR to a patient’s physiologic response may also be a way
to reduce the potential deleterious physiologic effects of interruptions.

This study has limitations. First, its observational nature limited our
ability to understand the reasoning behind individual chest compres-
sion interruptions, which could impact hemodynamics. We did not
control for vasopressor dosing or have chest compression mechanics
data, both of which are likely confounders. Second, BP changes
related to interruptions may underestimate changes in actual
myocardial and cerebral blood flow, regarding which our ability to
draw conclusions is limited. Thus, there may be detrimental
hemodynamic effects of chest compression interruptions that cannot
be ascertained through common clinical practices. Third, this is a
report of a relatively small cohort of patients from a single institution
with robust cardiac arrest research and resuscitation quality
improvement programs. The patients included received high-quality
CPR, as indicated by a CCF of >95%. They were also less likely to
survive to hospital discharge compared to contemporary large
children’s hospital norms,2 likely a result of the inclusion criteria of
having invasive arterial monitoring in place and receiving at least one
minute of CPR. Therefore, caution should be taken in applying these

Table 2 – Event characteristics.

Event characteristics (n = 32)

Immediate cause of arrest, n (%)
Hypotension 17 (53.1%)
Respiratory decompensation 11 (34.4%)
Arrhythmia 8 (25.0%)

First documented rhythm at time of CPR initiation, n
(%)
Asystole/PEA 13 (40.6%)
VF/pVT 7 (21.9%)
Bradycardia with poor perfusion 12 (37.5%)

Duration of CPR (min), median [IQR] 7.3 [2.6, 18.5]
CPR interventions, n (%)
Epinephrine 25 (78.1%)
Number of epinephrine doses (when used), median

[IQR]
3 [1,6]

Calcium 14 (43.8%)
Sodium bicarbonate 18 (56.3%)

Interventions in place at time of CPR, n (%)
Central venous catheter 31 (96.9%)
Vasoactive infusion 27 (84.4%)
Invasive mechanical ventilation 30 (93.8%)
Noninvasive ventilation 2 (6.2%)

Interruptions, median [IQR]
Number of interruptions per event 5 [1.5, 7.5]
Interruption duration (seconds) 2.4 [1.4, 7.0]
Time of first interruption (seconds, from CPR start) 51.7 [26.7, 104.4]
Duration of first interruption (seconds) 2.6 [1.5, 5.9]
Time of longest interruption (seconds, from CPR

start)
112.8 [66.2, 308.6]

Order of longest interruption (number of
interruption, from CPR start)

2.5 [1,4]

Duration of longest interruption (seconds) 9.6 [5.0, 16.6]
Chest compression fraction (% time, during first

10 min of CPR)
95.3 [86.8, 97.2]

Immediate outcome, n (%)
Return of spontaneous circulation 23 (71.9%)
Return of circulation with ECMO 1 (3.1%)
Died 8 (25%)

CPR indicates cardiopulmonary resuscitation; PEA, pulseless electrical
activity; VF, ventricular fibrillation; pVT, pulseless ventricular tachycardia;
ECMO, extracorporeal membrane oxygenation.
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findings to other clinical settings — the avoidance of unnecessary
interruptions and maximization of CCF remain vital components of
high-quality resuscitation. However, the study was facilitated and
strengthened by the use of a high-fidelity hemodynamic data

acquisition platform and novel waveform analytic process in place
at our institution. Future work on this topic should include dedicated
prospective laboratory work and observational clinical studies on a
broader scale.

Fig. 3 – Peri-interruption diastolic blood pressures.
Diastolic blood pressures (DBP; median with interquartile range) over the course of the 20 pre- and post-interruption
chest compressions and initial 10 s of the interruption. Later periods during interruption excluded due low number of
events of sufficient duration. Vertical gray dotted lines indicate beginning and end of interruption. *Represents
discontinuous data as interruptions were not exactly 10 s in duration. P-value for primary hemodynamic analysis
shown (20 pre- versus 20 post-interruption compressions). Shaded gray areas indicate regions in which secondary
analyses were performed: (a) first second of interruption (DBP: �8.41 mmHg/s, p < 0.01); (b) “early” post-interruption
DBP (p = 0.50 versus pre-interruption DBP); (c) “intermediate” post-interruption DBP (p = 0.95 versus pre-interruption
DBP); (d) “late” post-interruption DBP (p = 0.14 versus pre-interruption DBP). Wilcoxon sign-rank test used for pre-
versus post-interruption analyses; linear regression used for intra-interruption DBP change estimation.

Table 3 – Pre- versus post-interruption hemodynamics.

Variable Pre-interruption value Post-interruption value p

Pre-a versus post-interruptionb

DBP (mmHg) 28.66 [21.59, 38.18] 28.31 [20.97, 37.38] 0.81
SBP (mmHg) 81.97 [51.73, 116.68] 85.42 [55.71, 122.24] 0.07
Pre-a versus earlyc post-interruption
DBP (mmHg) 28.66 [21.59, 38.18] 28.06 [20.96, 37.71] 0.50
SBP (mmHg) 81.97 [51.73, 116.68] 77.87 [50.17, 119.29] 0.97
Pre-a versus intermediated post-interruption
DBP (mmHg) 28.66 [21.59, 38.18] 28.48 [20.71, 37.74] 0.95
SBP (mmHg) 81.97 [51.73, 116.68] 85.76 [55.73, 119.80] 0.023
Pre-a versus latee post-interruption
DBP (mmHg) 28.66 [21.59, 38.18] 29.48 [21.78, 42.13] 0.14
SBP (mmHg) 81.97 [51.73, 116.68] 90.05 [64.67, 121.99] 0.032

DBP indicates diastolic blood pressure; SBP, systolic blood pressure. All comparisons made with Wilcoxon sign-rank test.
a Twenty chest compressions immediately preceding interruption.
b Twenty chest compressions immediately following interruption.
c Three chest compressions immediately following interruption.
d Chest compressions #9–11 following interruption.
e Chest compressions #18–20 following interruption.
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Conclusions

In this study, invasively measured BPs following short interruptions in
chest compressions were not statistically different from those prior to
interruptions. During interruptions, there was an immediate significant
decrease in BP, especially in the first second. These data suggest that
in the context of high-quality CPR with arterial monitoring in place, brief
and purposeful chest compression interruptions do not have
persistent negative hemodynamic impact.
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Appendix A. Supplementary data

Supplementary material related to this article can be found, in the online
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