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Abstract

Introduction—To determine if higher achieved mean arterial blood pressure (MAP) during
treatment with therapeutic hypothermia (TH) is associated with neurologically intact survival
following cardiac arrest.

Methods—Retrospective analysis of a prospectively collected cohort of 188 consecutive patients
treated with TH in the cardiovascular intensive care unit of an academic tertiary care hospital.

Results—Neurologically intact survival was observed in 73/188 (38.8%) patients at hospital
discharge and in 48/162 (29.6%) patients at a median follow up interval of 3 months. Patients in
shock at the time of admission had lower baseline MAP at the initiation of TH (81 versus 87
mmHg; p=0.002), but had similar achieved MAP during TH (80.3 versus 83.7 mmHg; p=0.11).
Shock on admission was associated with poor survival (18% versus 52%; p<0.001). Vasopressor
use among all patients was common (84.6%) and was not associated with increased mortality. A
multivariable analysis including age, initial rhythm, time to return of spontaneous circulation,
baseline MAP and achieved MAP did not demonstrate a relationship between MAP achieved
during TH and poor neurologic outcome at hospital discharge (OR 1.28, 95% CI 0.40-4.06;
p=0.87) or at outpatient follow up (OR 1.09, 95% CI 0.32-3.75; p=0.976).
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Conclusion—We did not observe a relationship between higher achieved MAP during TH and
neurologically intact survival. However, shock at the time of admission was clearly associated
with poor outcomes in our study population. These data do not support the use of vasopressors to
artificially increase MAP in the absence of shock. There is a need for prospective, randomized
trials to further define the optimum blood pressure target during treatment with TH.

1. Introduction

Cardiac arrest is a major public health issue, with an annual incidence approaching 400,000
in the United States[1]. Mild therapeutic hypothermia (TH) is now an established and
recommended therapy to improve survival and neurologic outcome following cardiac
arrest[2—4]. Despite advances in post-resuscitation care, long-term outcomes following
cardiac arrest remain dismal. Approximately 60% of patients suffering cardiac arrest will die
in the field, and of those who survive to hospitalization, approximately 75% will not survive
to discharge[5]. Given the high mortality seen in patients who are successfully resuscitated
and survive to hospitalization, attention has turned to optimizing post-resuscitation
management.

In-hospital mortality following cardiac arrest is often a result of the “post-cardiac arrest
syndrome,” a complex condition characterized by multi-organ ischemic reperfusion injury,
particularly in the brain and myocardium[6]. Profound reversible myocardial dysfunction
and a robust pro-inflammatory response are pathophysiologic derangements seen in this
syndrome that can result in hemodynamic instability[7—9]. Circulatory shock - a physiologic
state of inadequate tissue perfusion and oxygenation related to systemic hypotension - is
common in the post-resuscitation period and known to be associated with increased
mortality[7,10,11].

Clinical guidelines for the hemodynamic management of patients undergoing TH are not
clearly specified, largely due to the lack of robust clinical data. This has resulted in a wide
range of hemodynamic targets in the published literature and subsequent inconsistency in
clinical practice. Several TH studies do not define hemodynamic goals such as a target mean
arterial blood pressure (MAP)[3,12-15]. In studies with a defined target MAP, the range is
remarkably variable, ranging from >60 mmHg[16] to 90-100 mmHg[4].

Prior animal and human studies show that cerebral blood flow and autoregulation are
abnormal following cardiac arrest[27,28]. Therefore, it has been suggested that MAP should
be maintained at a higher level to secure cerebral blood flow[17]. In light of recent studies
suggesting that the use of vasopressors following cardiac arrest may improve the likelihood
of return of spontaneous circulation (ROSC) and short-term survival at the expense of worse
long-term clinical outcomes, MAP goals following successful resuscitation need to be
carefully considered[18-21].

Given the high incidence of shock in the post-resuscitation time period, the harm associated

with both systemic arterial hypotension and vasopressor use, and the paucity of clinical data
that supports an ideal MAP target during TH, there is an urgent need for high quality clinical
data to better define hemodynamic goals in this high risk patient population. We
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hypothesized that higher achieved MAP (specifically, a MAP =80 mmHg) during treatment
with TH may be associated with improved neurologic outcomes.

2. Methods
2.1. Study Design

The study population included 188 consecutive patients following cardiac arrest that had
successful ROSC and were treated with TH at VVanderbilt University Medical Center
between May 2007 and March 2012. All patients were cooled externally using an active
surface-cooling device to maintain a core body temperature of 32—34 degrees Celsius for a
total of 24 hours following ROSC, after which they were rewarmed actively at a rate of 0.25
degrees Celsius per hour. The standardized TH protocol at our institution recommends a
MAP target of 80-90 mmHg and norepinephrine as the initial vasopressor of choice to treat
hypotension.

Following approval from the institutional review board, data were collected prospectively on
these patients, including initial rhythm, time to ROSC, receipt of bystander cardiopulmonary
resuscitation, Cerebral Performance Category (CPC) score at hospital discharge, CPC score
at outpatient follow up and time to follow up. In addition, we retrospectively collected all
noninvasive (NIMAP) and invasive/arterial (AMAP) mean arterial blood pressure
measurements as well as all vasopressor use and doses administered during treatment with
TH. We defined shock on admission as a systolic blood pressure <90 mmHg or the need for
any vasopressor or mechanical circulatory support at the time of admission. Medications
considered vasopressors included norepinephrine, epinephrine, vasopressin, phenylephrine,
dopamine, dobutamine and milrinone.

The cardiovascular portion of the Sequential Organ Failure Assessment (SOFA) score was
used to reflect the achieved MAP for each patient. The SOFA score is a validated scoring
system to quantify the number and severity of organ dysfunction over time in six organ
systems (respiratory, hematologic, hepatic, cardiovascular, renal and neurologic)[22]. The
SOFA score has been validated for both individual and aggregate organ dysfunction and
provides clinicians with information on both the degree and progression of dysfunction. It
has been studied and validated in critically ill patients including cardiovascular patients with
acute myocardial infarction[23]. The cardiovascular portion of the SOFA score (CV SOFA)
accounts for both MAP and vasopressor requirement. Points are assigned for decreasing
MAP and increasing vasopressor use, and therefore, the CV SOFA score is inversely
associated with hemodynamic stability.

For the purpose of this study, the baseline MAP was defined as the mean of the first 5
consecutive MAPs recorded during TH. Achieved MAP was defined as the mean of all
consecutive MAPs recorded during the longest period of time with the lowest CV SOFA
score during TH over a minimum of 5 consecutive blood pressure measurements. Using this
method, we were able to define the achieved MAP as the mean value of recordings during
the period of time when the patient was the most hemodynamically stable.
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Nurses in the cardiovascular intensive care unit of our institution routinely chart both
NIMAP and AMAP measurements at regular time intervals, recording pressures hourly as a
minimum requirement although more frequently as the clinical condition of the patient
dictates. Because MAPs obtained by noninvasive means can be recorded quickly and do not
require a procedure (i.e. arterial line placement), we anticipated that the NIMAP values
would be a more complete dataset compared to AMAP, and therefore, pre-specified to use
NIMAP in the primary analysis. AMAP values were subsequently used for the secondary
analysis. To our knowledge, no data exist comparing the accuracy of NIMAP and AMAP
values in this patient population.

The primary outcome for this study was CPC score at the time of follow up. The CPC score
was developed as a measure of central nervous system function after cardiac arrest and is
recommended and commonly used for this purpose[3,4,24]. A CPC score between 3 and 5
defines a poor neurologic outcome in study patients and clinically represents a range of
neurologic dysfunction from severe neurologic disability to brain death[24]. Consistent with
these recommendations, a CPC score between 3 and 5 was used to define a poor neurologic
outcome in this study. Secondary outcomes for this study included CPC score at hospital
discharge, survival to hospital discharge and survival to follow up. We also evaluated
outcomes based on vasopressor use and the presence of shock on admission.

2.2. Inclusion/Exclusion Criteria

All patients treated with TH at our institution who had at least 5 NIMAP measurements
during hypothermia were included.

2.3. Statistical Analysis

3. Results

Descriptive statistics were calculated as the median with interquartile range (IQR) for
continuous variables. For categorical variables, frequencies and percentages were presented.
Clinical characteristics between patients with and without vasopressor use, and between
patients with and without shock on admission, were compared using the Wilcoxon rank sum
test or Pearson Chi-square test where appropriate. A logistic regression model was
developed to assess the association between achieved MAP and the neurologic outcome
adjusting for baseline MAP, age, initial rhythm and time to ROSC. Achieved MAP, baseline
MAP, age and time to ROSC were modeled as continuous variables with appropriate
transformation using restricted cubic splines to account for non-linear relationships. All tests
were two-tailed. All statistical analyses were performed using open source R statistical
software[25] and rms package[26].

Of 188 consecutive patients considered for inclusion, 174 had at least 5 consecutive
NIMAPs recorded during TH and therefore, were included in the primary analysis. A total
of 148 patients had at least 5 consecutive AMAPs recorded during TH and were included in
the secondary analysis. Table 1 displays baseline characteristics of the cohort. The overall
in-hospital mortality rate was 57.4% (108/188), and the cumulative mortality rate at follow
up was 70.4% (114/162). Survival to hospital discharge with a good neurologic outcome
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(CPC 1-2) was observed in 73/188 patients (38.8%), and good neurologic outcome at follow
up was observed in 48/162 patients (29.6%). The median time to follow up was 3 months
(IQR 1-6 months).

The median number of NIMAP values during treatment with TH analyzed per patient was
23 (IQR 17-30), and the median number of AMAP values per patient was 26 (IQR 21-33).
The relationship between baseline and achieved levels of NIMAP and AMAP are displayed
in Figure 1. Vasopressors were administered to 159/188 (84.6%) patients at any point during
treatment with TH. Table 2 displays the relationship between vasopressor use, achieved
MAP and survival. The baseline CV SOFA score was significantly higher in patients who
received vasopressors (1.60 versus 0.00; p < 0.001) as was the index CV SOFA score, which
indicates the calculated score at achieved MAP (2.05 versus 0.04; p<0.001). Achieved
NIMAP and AMAP values were significantly lower in patients who received vasopressors.
However, there was not a statistically significant difference in the number of patients who
achieved a MAP =80 mmHg during TH between those who did and those who did not
receive vasopressors.

Table 3 displays the relationship between shock at the time of admission, MAP values
during TH and mortality. Patients who met the definition of shock at the time of admission
had significantly lower baseline NIMAP (p=0.002) and AMAP (p<0.001) at initiation of TH
and were less likely to survive to hospital discharge (18% versus 52%; p<0.001) or follow
up (12% versus 38%; p<0.001). Patients with and without shock on admission had similar
achieved NIMAP values during treatment with TH (p=0.11).

Using data reduction methods and to account for variables known to be associated with poor
outcomes following cardiac arrest, a multivariable logistic regression model was developed
to examine the association between achieved NIMAP and neurologically intact survival at
hospital discharge and follow up. After controlling for age, initial rhythm, estimated time to
ROSC and baseline NIMAP, achieved NIMAP during TH was not significantly associated
with neurologic outcomes at hospital discharge (p=0.87) or at a median follow up interval of
3 months (p=0.976)(Table 4, Figure 2A-B). Results were similar when the analysis was
repeated using AMAP values (p=0.717 and p=0.714, respectively)(Table 4, Figure 2C-D).

4. Discussion

The principal findings of this investigation examining mean arterial blood pressure goals in
our study population of patients treated with TH following cardiac arrest are: 1) shock at the
time of admission was associated with poor outcomes and 2) there was no association
between achieved MAP during treatment with TH and outcomes at hospital discharge or at a
median follow up interval of 3 months. These data are consistent with previous studies
showing that hemodynamic instability is poorly tolerated following cardiac arrest[10].
Furthermore, the data refute our hypothesis that achieving a higher MAP during treatment
with TH is associated with improved neurologic outcomes.

While multiple studies demonstrate the benefit of TH, uniformity does not exist in the blood
pressure targets utilized in those studies. In fact, several TH studies do not define
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hemodynamic goals such as threshold MAP[3,12-15]. Even in those studies with a defined
target MAP, the range is quite variable, including: >60 mmHg[16], >65-70 mmHg[29-31],
65-100 mmHg[32], 80-100 mmHg[33,34] and 90-100 mmHg[4].

The most recent American Heart Association (AHA) guidelines for post-resuscitation care
recommend the use of fluid administration as well as vasoactive, inotropic and inodilator
agents titrated as needed to optimize blood pressure, cardiac output and systemic perfusion.
Although human studies have not established targets for blood pressure, the AHA guidelines
state that a MAP =65 mmHg is generally considered to be a reasonable goal[2]. The
International Liaison Committee on Resuscitation recommends that targeting a MAP of 65—
100 mmHg is a reasonable goal, although the organization acknowledges that little evidence
is available to support this recommendation[6]. The variability in guideline
recommendations above coupled with the deficiency of evidence in this area may result in
inconsistent clinical practice within this critically ill patient population.

The TH protocol utilized at our institution was developed based on the best available
evidence, review of the most up-to-date practice guidelines and local expert consensus
opinion. As such, our institutional protocol recommends a goal MAP of 80-90 mmHg
during treatment with TH. In this retrospective analysis, we observed that shock at the time
of admission, defined as a systolic blood pressure <90 mmHg or the need for vasopressors
or mechanical support, was associated with poor outcomes. Based on this observation, we
speculated that the rapid identification and aggressive treatment of shock may represent an
opportunity to improve outcomes in this population and warranted further investigation.
However, when analyzing MAP as a continuous variable, we did not identify a threshold
MAP achieved during treatment with TH that was associated with improved neurologically
intact survival. Our findings support the current AHA guidelines targeting a normal MAP
(i.e. 265 mmHg). These data contradict the hypothesis that higher achieved MAP during TH
may improve outcomes, and do not support the practice of using vasopressors to artificially
increase MAP in the absence of shock.

To our knowledge, there are no large prospective randomized trials that are designed to
determine the optimum MAP during treatment with TH. Gaieski et al. conducted a trial
examining the feasibility of establishing an integrated post-cardiac arrest resuscitation
algorithm combining TH and early goal-directed hemodynamic optimization within 6 hours
of admission[33]. Such a treatment algorithm appears to be feasible and represents a
promising conceptual strategy; however, the trial was not powered to assess hard outcomes.

More recently, Beylin and colleagues reported findings from their study that specifically
examined the relationship between MAP targets and use of vasoactive agents on survival
and neurologic outcomes in post-arrest TH patients. They showed that survivors had higher
MAPs at 1 hour and 6 hour time points compared to non-survivors. In addition, for patients
requiring vasoactive agents, survivors also had higher MAPs at these specified time points
compared to non-survivors[34]. While their study shares some similarity to ours in regards
to subject number, single center site and retrospective design, we present several additional
strengths of our investigation. These include: collection of both noninvasive and invasive
blood pressure data; analysis of MAP as a continuous variable with multiple measurements
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taken over time (median NIMAP per patient = 23, median AMAP per patient = 26); use of a
CV SOFA score as a means to better identify the period of achieved hemodynamic stability;
and evaluation of CPC score at a median of 3 month follow up. We argue that assessing
MAP at 6 hour time intervals has the potential to miss important dynamic features of
continuous blood pressure management, especially within the initial hours of presentation
where the patient may be the most critically ill. We agree with the authors that additional
prospective trials with larger cohorts using continuous data may help determine if
maintaining a MAP between 80-100 mmHg, as they chose to use, translates to improved
clinical end points.

Furthermore, the potential adverse effects associated with vasopressor use cannot be
minimized. Several recent studies have examined the relationship between vasopressor use
and outcomes following cardiac arrest. While most studies agree that the use of
sympathomimetic drugs such as epinephrine during resuscitation improves the likelihood of
successful ROSC and short-term survival, recent data suggest that any short-term benefit
may come at the expense of worse long-term outcomes[18-21]. These studies raise the
concern that in the absence of shock, the use of vasopressors to maintain a MAP greater than
normal (i.e. drug-induced hypertension) during TH may be harmful. Although our study was
not designed to examine the effect of vasopressor use on the primary endpoint, we did not
find a statistically significant difference in mortality based on vasopressor use alone. One
potential explanation for this finding may be that several hemodynamically stable patients
received vasopressors according to our protocol in order to maintain a MAP between 80-90
mmHg.

4.1. Study Limitations

This study has a number of limitations. This is a retrospective observational study that only
allows us to suggest association rather than causation. While we attempted to account for the
most important potential confounders in the multivariable analysis, it is possible that other
unidentified variables may have influenced the results. Although the SOFA score is
validated in a number of clinical scenarios including acute myocardial infarction, it has
never been validated in patients treated with TH. The CV SOFA score does not consider
some vasopressors including neosynephrine, vasopressin or milrinone, one of which was
used in 52/188 (27.6%) patients in this study. Patients with less than 5 MAP values recorded
in the electronic medical record were excluded from the analysis. It is possible that these
patients represent the most hemodynamically unstable patients and therefore died (or had
care withdrawn) early in their hospital course, resulting in survivorship bias. It is not clear
how this small number of patients (n=14) may have affected the results. Finally, we did not
have a method to address hypertensive patients who may have required antihypertensive
medications during TH.

5. Conclusions

Despite treatment with TH and advances in post-resuscitation care, survival following
cardiac arrest remains poor. It is clear that the presence of shock at the time of admission is
associated with worse outcomes. In this retrospective cohort study, we did not find an
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association between higher achieved MAP during treatment with TH and neurologic
outcomes at hospital discharge or at a median follow up interval of 3 months. These data
support current guidelines to maintain a normal MAP during treatment with TH, but do not
support the practice of using vasopressors to artificially elevate MAP in the absence of
shock. The early identification and aggressive treatment of shock may be important
opportunities for improved outcomes in this population, but the ideal threshold to which
MAP should be targeted during TH remains in question. There is a need for prospective,
randomized trials to better delineate hemodynamic goals during treatment with TH.
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Figure 1. Baseline and Achieved Mean Arterial Blood Pressure During Hypothermia
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Patients achieving a good neurologic outcome (CPC 1-2) at hospital discharge are identified
with a black triangle. Patients with a poor neurologic outcome (CPC 3-5) are identified with

ared star.

AMAP = Invasive (Arterial) Mean Arterial Blood Pressure; NIMAP = Noninvasive Mean

Arterial Blood Pressure
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Figure 2. Achieved Noninvasive and Invasive Mean Arterial Blood Pressure During

Hypothermia and Outcome

Association between achieved mean arterial blood pressure (NIMAP - A, B; AMAP - C, D)
and log odds for a poor neurologic outcome (CPC 3-5) at hospital discharge and follow up.
NIMAP model is adjusted to: baseline MAP 84.2 mmHg, age 59 years, initial rhythm
ventricular tachycardia or ventricular fibrillation, and time to ROSC 18 minutes. AMAP
model is adjusted to: baseline MAP 86 mmHg, age 59 years, initial rhythm ventricular
tachycardia or ventricular fibrillation, and time to ROSC 18 minutes. AMAP = Invasive
(Arterial) Mean Arterial Blood Pressure; NIMAP = Noninvasive Mean Arterial Blood

Pressure
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Table 1
Baseline Characteristics

Data are presented as median (25th percentile-75th percentile) for continuous variables and number
(percentage) of patients for categorical variables. N represents the number of non-missing values. Shock on
admission was defined as systolic blood pressure <90mmHg or the need for vasopressors or mechanical
circulatory support (intra-aortic balloon pump, extracorporeal membrane oxygenation or ventricular assist
device) at the time of admission. Index CV SOFA score indicates the score during the achieved MAP.

Characteristic N Overall
Age (years) 188 59 (50-68)
Male (%) 188 118 (63%)
Out-of-hospital arrest (%) 188 150 (80%)
Initial rhythm VT/VF (%) 182 110 (60%)
Witnessed arrest (%) 188 157 (84%)
Received bystander CPR (%) 188 98 (52%)
Time to ROSC (minutes) 173 18 (12-30)
Presence of shock on admission (%) 188 54 (29%)
Placement of mechanical circulatory support device (%) 188 32 (17%)
Baseline NIMAP (mmHg) 174 84 (76-92)
Baseline AMAP (mmHg) 148 86 (81-95)
Baseline CV SOFA Score 174 0.09 (0.00-2.60)
Achieved NIMAP (mmHg) 174 83.2 (76.4-89.6)
Achieved AMAP (mmHg) 148 86 (80-92)
Index CV SOFA Score 174 1.73 (0.53-2.71)
Initial body temperature (degrees Celsius) 164  36.4 (35.5-36.8)
Time from arrest to initiation of TH (minutes) 177 195 (90-320)
Time to reach target temperature (minutes) 171 420 (248-550)
Time spent at target temperature (hours) 176 19.0 (16.0-23.2)
ST-segment Elevation Myocardial Infarction (%) 187 40 (21%)
Coronary angiography performed (%) 188 115 (61%)
Percutaneous coronary intervention performed (%) 188 62 (33%)
Peak Troponin | concentration (mcg/l) 172 4.38 (0.84-20.70)
Time from arrest to follow up (months) 53 3.0 (1.0-6.0)

AMAP = Invasive (Arterial) Mean Arterial Blood Pressure; CPR = Cardiopulmonary Resuscitation; CV SOFA = Cardiovascular Sequential Organ
Failure Assessment; NIMAP = Noninvasive Mean Arterial Blood Pressure; ROSC = Return of Spontaneous Circulation; TH = Therapeutic
Hypothermia; VT = Ventricular Tachycardia; VF = Ventricular Fibrillation
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Vasopressor Use, Mean Arterial Blood Pressure and Mortality

Data are presented as median (25th percentile-75th percentile) for continuous variables and number

Table 2

Page 14

(percentage) of patients for categorical variables. N represents the number of non-missing values. Index CV
SOFA score indicates the score during the achieved MAP.

N No Vasopressor Vasopressor p-value
(n=29) (n=159)

Baseline CV SOFA Score 174  0.00(0.00-0.20)  1.60 (0.00-2.60) < o1
Index CV SOFA Score 174  0.04(0.00-0.12) 2.05(0.94-2.87) 9012
Achieved NIMAP (mmHg) 174 86.7(79.7-92.5) 827 (75.8-88.8) (21
Achieved AMAP (mmHg) 148 93 (84-98) 85 (80-91) 0.0192
Achieved NIMAP >80 (%) 174 18 (72%) 88 (59%) 0.29b
Achieved AMAP =80 (%) 148 18 (82%) 95 (75%) 051b
Survival to hospital discharge (%) 188 16 (55%) 64 (40%) 0.14b
Survival to outpatient follow up (%) 162 11 (41%) 37 (27%) 0.17b

a\Nilcoxon rank sum test

b .
Pearson Chi-square test

AMAP = Invasive (Arterial) Mean Arterial Blood Pressure; CV SOFA = Cardiovascular Sequential Organ Failure Assessment; NIMAP =

Noninvasive Mean Arterial Blood Pressure
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Table 3
Shock at Admission, Mean Arterial Blood Pressure and Mortality

Data are presented as median (25th percentile-75th percentile) for continuous variables and number
(percentage) of patients for categorical variables. N represents the number of non-missing values. Shock on
admission was defined as systolic blood pressure <90mmHg or the need for vasopressors or mechanical
support at the time of admission.

N Shock at admission  No shock at admission  p-value

(n=54) (n=134)
Baseline NIMAP (mmHg) 174 81 (72-87) 87 (77-94) 0.0022
Baseline AMAP (mmHg) 148 82 (74-86) 88 (82-97) <0.0012
Achieved NIMAP (mmHg) 174 80.3 (73.8-88.5) 83.7 (77.2-90.1) 0.118
Achieved AMAP (mmHg) 148 82 (73-87) 88 (82-94) <0.0012
Survival to hospital discharge (%) 188 10 (18%) 70 (52%) <0.001P
Survival to outpatient follow up (%) 162 6 (12%) 42 (38%) <0.0010

aWiIcoxon rank sum test

b .
Pearson Chi-square test

AMAP = Invasive (Arterial) Mean Arterial Blood Pressure; NIMAP = Noninvasive Mean Arterial Blood Pressure
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Table 4
Achieved Mean Arterial Blood Pressure as a Predictor of Poor Outcome

Relationship between achieved MAP and poor neurologic outcome adjusting for age, initial rhythm, time to
ROSC and baseline MAP. Poor neurologic outcome was defined as CPC 3-5.

Odds of poor outcome at hospital discharge using NIMAP

Characteristic Odds ratio  95% confidence interval  p-value
Age 2.03 1.00-4.11 0.051
Initial rhythm (PEA/Asystole) 8.48 3.02-23.83 <0.001
Time to ROSC 9.09 3.63-22.77 <0.001
Baseline NIMAP 0.62 0.20-1.91 0.619
Achieved NIMAP 1.28 0.40-4.06 0.87

Odds of poor outcome at outpatient follow up using NIMAP

Characteristic Oddsratio  95% confidence interval ~ p-value
Age 2.48 1.08-5.69 0.055
Initial rhythm (PEA/Asystole) 3.97 1.43-11.03 0.008
Time to ROSC 5.84 2.45-13.91 0.003
Baseline NIMAP 0.95 0.29-3.04 0.481
Achieved NIMAP 1.09 0.32-3.75 0.976

Odds of poor outcome at hospital discharge using AMAP

Characteristic Odds ratio 95% confidence interval p-value
Age 2.55 1.11-5.86 0.027
Initial rhythm (PEA/Asystole) 8.02 2.68-23.95 <0.001
Time to ROSC 15.5 3.30-72.78 0.002
Baseline AMAP 1.07 0.49-2.33 0.643
Achieved AMAP 0.73 0.32-1.67 0.717

Odds of poor outcome at outpatient follow up using AMAP

Characteristic Oddsratio ~ 95% confidence interval ~ p-value
Age 3.46 1.31-9.12 0.025
Initial rhythm (PEA/Asystole) 4.08 1.31-12.71 0.015
Time to ROSC 11.32 2.02-63.39 0.017
Baseline AMAP 1.05 0.42-2.59 0.989
Achieved AMAP 0.88 0.33-2.35 0.714

AMAP = Invasive (Arterial) Mean Arterial Blood Pressure; NIMAP = Noninvasive Mean Arterial Blood Pressure; PEA = Pulseless Electrical
Activity; ROSC = Return of Spontaneous Circulation
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