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ABSTRACT
Background: Most critically ill patients experience pain, fear, and anxiety as part of their illness
while in the Intensive Care Unit (ICU). These emotions may be amplified during the provision of
life-sustaining therapies, such as mechanical ventilation (MV). Pharmacotherapy including
analgesics, sedatives, and antipsychotics are considered the standard of care to optimize patient
safety and comfort during MV. Although the use of analgesics, sedatives, and antipsychotic
therapies in the ICU is commonplace; adverse effects, unpredictable pharmacokinetics, and
inappropriate dose titrations often hinder achieving the optimal level of effectiveness.”* Under-
treatment may lead to significant pain, agitation, myocardial ischemia, ventilator dyssynchrony,
intravenous line removal, self-extubation, and post-discharge complications, including post-
traumatic stress disorder (PTSD). In contrast, over-sedation has been associated with prolonged
mechanical ventilation, development of decubitus skin ulcers, hospital-acquired infections,
PTSD, delirium, prolonged ICU and hospital length of stay (LOS), and an increase in overall
hospital costs. The aims of this study were to see if the use of analgosedation (fentanyl alone)
would be non-inferior to conventional regimen (CR) in time-to-extubation and determine factors
that affect ICU length of stay, mortality and re-intubation within 24 hours.
Methods: The study design was a retrospective matched observational study. After
inclusion/exclusion criteria were applied 254 patients were identified in the study group.
Propensity score matching was used to ensure that treatment groups were similar in terms of
admission diagnosis, intubation reason, and APACHE II score. A total sample of 86 patients
were selected into the analytical group with 43 patients each in the fentanyl alone group (FA)
and CR group to show that the effect of fentanyl alone in a sedation protocol is not worse than

that of the conventional regimen Kaplan Meier methods and Cox proportional hazard models



were used to analyze the primary outcome of interest; time-to-extubation. Covariates included in
the Cox regression model included age, gender, ICU days, substance abuse history, number of
admissions in the previous year, and insurance status. Using general linear regression modeling,
we explored the effect of patient socio-demographic and clinical characteristics on ICU length of
stay. Binary logistic regression modeling was used to assess the effect of patient socio-
demographic and clinical characteristics risk of ICU mortality, and also for re-intubation within
24 hours.

Results: Differences in patient socio-demographics characteristics between the two groups was
observed for ventilator days (5.7 days FA vs. 8.3 CR p = 0.04) and history of psychiatric
problems and medication (17.4% vs. 2% p < 0.001). In the Cox proportional hazards regression
models, the univariate/unadjusted models demonstrated non-inferiority between the two groups
[HR= 0.7, 95% CI = (0.47, 1.18). This was confirm after adjusting for patient socio-demographic
and clinical characteristics HR=0.99, 95% CI = (0.6, 1.63). The ICU length of stay was
significantly different between the two treatment groups in both the univariate model [HR= 0.9,
95% CI = (0.83, 0.93)] and after adjusting for patient socio-demographic and clinical
characteristics [HR= 0.9, 95% CI = (0.82, 0.92)]. Females were observed to likely have reduced
time-to-extubation in the adjusted model [HR = 0.5, 95% CI = (0.32, 0.88)]. In the analyses on
secondary outcomes, ICU length of stay was determined to depend on the gender of the patient.
Females were more likely than males to be admitted for a shorter length of time in the ICU (p <
0.001). There was no statistically significant difference in the duration of admission in the ICU
between patients who received FA and CR (p =0.3). In the assessments of the risks of death in

the ICU and re-intubation within 24 hours whiles on admission at the ICU, the binary logistic



regression models comparing the risks in the FA and CR groups showed that the treatment
groups were similar in terms of the risks.

Discussion: It was shown that Fentanyl-Alone in a sedation protocol was not worse off than that
of the Conventional regimen in terms of duration of intubation. A larger trial is needed to
determine if the analgosedation with fentanyl will provide any superior benefits in the duration
of intubation. In this trial females demonstrated a much reduced length of time intubated
compared to males and also the duration of admission at the ICU. A much structured study with
sufficient power to determine the nature and intensity of these differences will needed. If the
findings here are confirmed, it should provide some meaningful directions in health care
particularly the relationship between gender and these outcomes. Finally this trial adds to the

literature by being the first to use time-to-event analysis in patients receiving analgosedation.
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INTRODUCTION

The Public Health Issue

Most critically ill patients experience pain, fear, and anxiety as part of their illness while
in the Intensive Care Unit (ICU). These emotions may be amplified during the provision of life-
sustaining therapies, such as mechanical ventilation (MV). Thirty-seven percent of all patients
who are admitted into an ICU will be placed on a mechanical ventilator." Pharmacotherapy
including analgesics, sedatives, and antipsychotics are considered the standard of care to
optimize patient safety and comfort during MV.> As with all other therapeutics, a complete past
medical history with regard to psychological function and current medication use (e.g. opioids
and benzodiazepines) must be obtained in order to understand the baseline needs of the
individual patient. It is important to note that each underlying disease state will directly
influence the choice of pharmacotherapy; therefore, applying evidence-based medicine to the
ICU population should be focused towards prioritizing patient comfort and outcomes, given the
principle condition and comorbidities.

Although the use of analgesics, sedatives, and antipsychotic therapies in the ICU is
commonplace; adverse effects, unpredictable pharmacokinetics, and inappropriate dose titrations
often hinder achieving the optimal level of effectiveness.”® Under-treatment may lead to
significant pain, agitation, myocardial ischemia, ventilator dyssynchrony, intravenous line
removal, self-extubation, and post-discharge complications, including post-traumatic stress
disorder (PTSD). In contrast, over-sedation has been associated with prolonged mechanical
ventilation, development of decubitus skin ulcers, hospital-acquired infections, PTSD, delirium,
prolonged ICU and hospital length of stay (LOS), and an increase in overall hospital costs.™®

However, use of a multidisciplinary care team and an ICU-specific sedation and analgesia
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protocol can limit morbidity and mortality defined above.””* Delirium is a strong predictor of
adverse outcomes and is one of the first iatrogenic events following admission to the ICU that
has demonstrated long-term and short-term effects’. These affects include increased mortality
and morbidity'®. Patients who experience delirium have increased ICU and hospital LOS, which
are associated with an increase in cost to the health system. "'

The majority of patients in the ICU, who experience pain, will experience pain recall
after transferring out of the ICU.12-14 Therefore, according to the 2013 Clinical Practice
Guidelines for the Management of Pain, Agitation, and Delirium in Adult Patients in the
Intensive Care Unit, pain should be monitored and treated.4 These guidelines are meant to: (a)
ensure that patients are pain free and comfortable, and (b) reduce ventilator time. The ideal
regimen for patients receiving MV should have adequate coverage for pain and anxiety, as well
as providing favorable pharmacokinetics (rapid onset/offset of action, short half-life, few drug
interactions, and minimal accumulation)."> Fentanyl and other opioids have been reviewed as
monotherapy, meaning when taken in conjunction with other agents they successfully control
pain and provide sedative for those mechanically ventilated due to a short onset of action. The
Society of Critical Care Medicine (SCCM) guidelines state that Fentanyl may provide immediate
sedation and comfort. This approach is referred to as “analgosedation”; however, there is very

little data to support this strategy. '
Purpose of this Study

This study, through a retrospective cohort of medical ICU patients, compared a Fentanyl-
alone (FA) regimen to a conventional regimen (CR) to show that the effect of fentanyl alone in a
sedation protocol is not worse than that of the conventional regimen in terms of critical outcomes
like the duration of admission in the ICU, duration of intubation of patients, risk of mortality
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whiles on admission at the ICU, and risk of re-intubation with 24 hours after a temporary
extubation. The conventional regimen is defined as receiving a sedation medication (Propofol,
Midazolam, Lorazepam, or Dexmedetomidine) continuously in tandem with an analgesic
medication (Fentanyl). Since there is minimal evidence on Fentanyl as monotherapy, the study
findings could potentially change practice, resulting in improved patient care and reduced
exposure to potential complications associated with mechanical ventilation. The results of this
study will help clinicians determine optimal medications for patients in an ICU who are
mechanically-ventilated to help decrease ventilator-dependent and hospital days.
Aims
In a retrospective cohort of medical ICU patients, this study we compared a Fentanyl-
alone (FA) group to a conventional regimen. Conventional regimen is defined as receiving a
sedation medication (Propofol, Midazolam, Lorazepam, or Dexmedetomidine) continuously in
tandem with an analgesic medication (Fentanyl).
1. The decrease in sedation will not be associated in any reduced benefits in ventilator
support compared to the conventional regimen
2. To determine the effects of analgosedation (Fentanyl) on ICU length of stay, ICU-
and ICU-mortality, and the proportion of re-intubations within 24 hours among the

cases examined
Inclusion/Exclusion Criteria

Selection into the study required the patient to have been admitted to the MICU at the Via
Christi Hospital on St. Francis St from 1/1/2010 to 5/31/2013. Patients were also required to
have been mechanically ventilated for a minimum of forty-eight hours and had received
analgesic medications (Fentanyl) and/or sedation medication (propofol, midazolam, lorazepam,
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and Dexmedetomidine. Patients were excluded if they were prisoners, pregnant, minors,
receiving neuromuscular blockers (NMBA), were admitted for trauma or have a central nervous
system pathology (acute stroke, traumatic brain injury, intracranial hemorrhage, active seizures,
end stage Parkinson's, dementia, post cardiac arrest etc.) Finally, patients were excluded if they

were receiving spinal or epidural infusions.



BACKGROUND AND LITERATURE REVIEW

Pain Management among Critically Il Patients

Analgesics

Pain occurs in critically-ill MV patients for various reasons, including discomfort from
surgical wounds and provision of endotracheal tubes. From the patient’s perspective, MV can be
uncomfortable. Mechanical ventilation prevents patients from communicating effectively,
therefore symptoms of pain, delirium, and hypoxemia can manifest as “agitation”. This agitation
can lead to self-extubation and potential harm to the patient and staff.'’ According to some
evidence, adequate pain control is vital and potentially achieved with little to no sedative
administration.'® Tt is also important to remember that a significant number of critically ill
patients expire during their ICU stay and providing comfortable transition to death is key for the
family and presumably the patient.

Sedation

Sedation is the provision of analgesia and satisfaction of the anxiolytic, hypnotic, and
amnestic needs of the patient. Sedatives are frequently used to facilitate care in the ICU to
prevent recall of treatment and reduce anxiety. This care includes primary nursing
responsibilities such as endotracheal suctioning, wound dressings, and prevention of adverse
events such as self-extubation.'® Patients may experience anxiety from the events surrounding
an ICU admission secondary to an inability to communicate and/or sleep deprivation.>'®*
Another use for sedation includes the desire to produce an amnestic effect in order to blunt the
overall ICU experience, pain recall and lessen the risk of post-traumatic stress disorder

(PTSD)."” However, this practice has been challenged by recent literature stating that less

sedation may reduce the risk of PTSD.*



However, pain assessment in patients who are mechanically-ventilated is difficult due to
the patient’s inability to communicate. Pain assessment becomes subjective due to altered
sensorium and decreased mentation. It is recommended that clinicians should assess non-
communicative patients with subjective measurements of body movement, ventilator synchrony,
and facial expressions, in addition to dynamic changes in vital signs (heart rate, respiratory rate,
and blood pressure). >

Sedation Medications

The most common sedation medications in current use include Propofol, Lorazepam,
Midazolam and Dexmedetomidine. Propofol is commonly used because it has a short half-life
and has predictable sedative and hypnotic effects. This allows Propofol to be administered to
patients who require frequent neurological exams. Thus, titration to clinical response and daily
evaluation of sedation are important during use of Propofol infusions for ICU sedation. It is
chiefly eliminated by hepatic conjugation to inactive metabolites, which are excreted by the
kidney. Neither metabolism nor clearance has been affected by hepatic and renal insufficiency,
which makes it a desirable pharmacotherapeutic agent in the ICU. However, Propofol also has
potential adverse effects including Propofol Infusion Syndrome (PRIS), infection, and
hypertriglyceridemia, if high-doses are administered for greater than 72 hours.**°
Benzodiazepines are extensively used sedatives in the ICU and exert their effect by

binding to the gamma-aminobutyric acid receptor (GABA) complex.”’>’

Benzodiazepines
induce anterograde amnesia, respiratory depression, and are opioid-sparing. Two
benzodiazepines that have been studied in MV ICU patients include Lorazepam and Midazolam.

Both of these drugs have been shown to be effective in reducing anxiety and improving comfort

to the MV patient.”! Midazolam and Lorazepam are highly lipophilic and accumulate in



peripheral tissues during continuous intravenous infusion, which has been shown to increase the
half-life of the medication and the pharmacodynamic effects.® The effects of accumulation may
be reduced by providing a daily drug holiday and maintaining the lowest infusion dose that

produces satisfactory sedation. **>°

Benzodiazepines have been shown to increase the risk of
delirium in approximately 70% of mechanically ventilated patients.’® Among medical ICU
patients, delirium has been shown to be a strong predictor of increased ventilator duration, longer
ICU stay, long-term cognitive impairment, or even death.”’

Dexmedetomidine (Precedex©) is a centrally acting alpha-2 agonist. Dexmedetomidine
promotes anxiolysis and sedation; however, it does not cause respiratory depression.”® The side
effect profile consists of hypotension and bradycardia, which can lead to complete heart block.
Dexmedetomidine has shown the ability to reduce the amount of time a patient is delirious and
has been proven to be safe for extended infusions. >’

Pain Medications

Fentanyl is a highly lipophilic synthetic opioid with a rapid-onset of action (1-3 minutes)
and a short duration of activity upon intravenous administration. This makes Fentanyl ideal for
clinical situations that require rapid and short-sustained analgesic activity. Fentanyl has little
effect on the cardiovascular system and can be used without issue in hemodynamically unstable
patients. Opioids, such as Fentanyl, have been reviewed as monotherapy, or in conjunction with
other agents, to help control pain for those mechanically ventilated due to its short onset of
action. The SCCM guidelines state that Fentanyl may provide immediate sedation and comfort;
however, there is very little data to support this.* One published multi-centered study compared
» 16

Remifentanil with a “conventional regimen”.” Patients were randomized to receive either

Remifentanil with or without Propofol vs. conventional regimen, which was defined as sedation



agent (Propofol, Midazolam, or Lorazepam) or analgesic (Morphine or Fentanyl). Infusions
started simultaneously Table 1. Remifentanil was administered alone until a ceiling dose was
reached; then propfol was added. The primary outcome variable was duration of MV, defined as
the time from the start of the study regimen until extubation. Patients who received conventional
sedation were on the ventilator 1.2 days longer compared to patients who received a

Remifentanil-based analgesia Table 2.'°



Table 1. Exposure of Medication Combination in the Rozendaal, FW et a

|.16

Conventional Sedation & Analgesia,

%* Remifentanil
Drug, % n =109 n =96
Analgesic Meds
Morphine 58%
Fentanyl 38%
Remifentanil - 100%
Sedation Meds
Midazolam 81%
Propofol 46%
Lorazepam 7%

*Does not add up to 100%, some patients received more than one therapy

Table 2. Outcomes of Analgosedation in the Rozendaal, FW et al Study™

Conventional

Sedation & Remifentanil
Analgesia
Ventilator Outcomes n =109 n=96 P Value
Duration of MV(mean days) + (95% CI) 5.1 (3.5,6.7) 3.9(2.6,5.2) 0.025
Weaning time (mean hours) + (95% CI) | 24.8 (21.4, 28.1) 5.9(0.8,11) 0.0001




HYPOTHESIS

ICU patients from 1/1/2010 to 5/31/13, who were mechanically ventilated and obtained
analgesia alone from Fentanyl alone in a sedation protocol is not worse of in terms of the length
of time-to-extubation than those who received conventional sedation, defined as a continuous
infusion of a sedation agent (Midazolam, Lorazepam, Propofol, or Dexmedetomidine) in tandem
with analgesia (Fentanyl).

STUDY DESIGN

This research was a retrospective, observational, cohort study. The researcher conducted
a retrospective chart review of mechanically ventilated patients admitted to the medical ICU at
Via Christi Hospitals, Wichita, Inc. between January 1, 2010 and May 31, 2013. (Figure 1)
Conceptual Model

Figure 1. Structure of Analytical Strategy

Demographics

Relative Time for each patient
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Study Sample and Analytical Sample

As shown in Figure 2 the identification of all patients in the Medical ICU who were on

in each study group.

Figure 2. Study Sample and Analytical Sample

Study Sample

Analytical Sample

mechanical ventilation (MV) during the period of January 1, 2010 through May, 31 2013
garnered 254 potential subjects for analysis after meeting inclusion and exclusion criteria (Table
3). However, in an effort to ensure that the treatment groups were balanced in terms of critical
confounding factors, propensity scoring matching methods (described below) were applied
which after isolating patients on the Fentanyl-Alone (FA) regimen, selected a patient matched to
be similar in the matching characteristics (detailed below) who had received the Conventional

Regimen (CR). The resulting, propensity-balanced, observational cohorts contained 43 patients

254 Patients

—

75 Patients on
Fentanyl-Alone
(FA)

179 Patients on
Conventional

Regimen (CR)

....
.........

to balance A

Propensity scoring procedure
alytical Sample

43 Patients on
Fentanyl-Alone
(FA)

43 Patients on
Conventional
Regimen (CR)
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STUDY LOCATIONS

The site involved in this research includes Via Christi Hospitals, Wichita Inc., St. Francis
Campus.

As this project is a retrospective chart review, access was only allowed for VCH-W
Principal Investigator to on-line hospital patient records (Mirror Image, respiratory records, and

on-line hospital pharmacy records (Siemens Pharmacy System) was required.
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METHODS

This was a retrospective chart review approved by The University of Kansas School of
Medicine-Wichita Human Subjects Committee and Via Christi Health Institutional Review
Board. The study was based on data routinely collected in hospital records for patients admitted
to the Medical ICU (MICU). All patients admitted to the MICU at Via Christi Hospitals,
Wichita Inc., Saint Francis Campus, who were placed on a MV between January 1, 2010 and
May 31, 2013 and who met inclusion criteria, were selected. The exclusion criteria are specified
in Table 3. The process of selection had it that patients were first identified from a pharmacy-
based routine report based on medication prescribed, and use of ventilator. Once a patient list
was obtained, the researcher reviewed all relevant information and entered the extracted
information into an electronic database (Microsoft Excel and Access) for analysis. All statistical
analyses were carried out using SAS software 9.2 (SAS Institute Inc., Cary, NC).

Table 3. Subject Inclusion/Exclusion

Inclusion Criteria (eligible to participate) | Exclusion Criteria (ineligible to participate)

e Prisoners
e Pregnant women

e Age 18 or older °

e Mechanically ventilated >48 hours

e Admitted to Via Christi Hospital on St.
Francis Street between 1/1/2010 and
5/31/2013

e Patients receiving IV infusions of
Lorazepam, Midazolam,
Dexmedetomidine, Propofol, and Fentanyl

Patients who were receiving neuromuscular
blockers outside rapid sequence intubation
Trauma patients

Burn patients

e Patients with serious central nervous

pathology (acute stroke, traumatic brain
injury, intracranial hemorrhage, active
seizures, end stage Parkinson's, dementia,
post cardiac arrest etc.)

Epidural or spinal epidurals
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BALANCING GROUPS: FENTANYL-ALONE & CONVENTIONAL
REGIMEN

Patients in the Fentanyl-Alone (FA) group were matched to a comparison group of
Conventional Regimen (CR) using propensity scoring techniques as depicted in Figure 1. The
propensity score matching algorithm determined the propensity score defined as an individual's
probability of being treated with the intervention of interest relative to the alternative treatment
given an appropriate set of patient socio-demographic and clinical characteristics about that
individual. The purpose of propensity score matching is to reduce the numbers of potential
confounders between the two groups, thus balancing the observational groups on factors
expected to affect the dependent measures. These “matching factors” were selected based on
their potential to reduce differences between the groups. In this study, the matching factors were
patient Apache scores and diagnosis at admission.

APACHE Score

The APACHE scoring system was designed to aid in determining ICU admission criteria.
Today, the APACHE II scoring system is used as a predictive model for mortality. Breakpoints
of less than 25 and greater or equal to 25 are based on data demonstrating that patients with high
APACHE scores have approximately 55% higher mortality rates compared to a 30% mortality
rate for APACHE lower scores.

Admitting Diagnosis

The admission diagnosis was selected due to the expected variation in mortality and
morbidity for each diagnosis. Congestive heart failure (CHF), chronic obstructive pulmonary
disease (COPD), cancer, infection, and other conditions were anticipated to provide similar

mortality and morbidity characteristics in both FA and CR groups.
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Ventilator Modes

The ventilator mode can affect sedation and analgesic requirements. All of the patients in
this study were on conventional ventilator modes, which should reduce the requirements needed
for sedation and analgesia.

Figure 3. Propensity Matching Criteria

copPD*

APACHE Il score

| S
h ‘ CHF*

Admit reason

L —
Cancer

Infection

Inclusion/Exclusion
Criteria

-

Drug overdose

e

Pneumonia

Overload

Reason for
Intubation

—

Other

* CHF = Congested Heart Failure
* COPD = Chronic Obstructive Pulmonary Disease
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OUTCOMES

Primary Outcome Measure

The primary outcome measure was duration (days) from intubation to extubation within
28 days from ICU admission. Patients who died whiles on admission at the ICU and during the
period of intubation, had extubation not according to the medical protocol, was transferred to
another institution, or was still intubated at the end of the 28 days of observation were considered
censored to the time-to-event analysis. This 28-day cutoff in patient observation is according to
a Food and a Drug Administration (FDA) recommendation for new pharmacotherapeutic agents
designed for critically-ill patients, which suggests 28 days to be the optimal time to determine

beneficial outcomes in the critically-ill. ****

The study time frame and structure of the primary
outcome measure are shown in Figure 4.

Figure 4. Primary Outcome Measure and Timeline

Re-Intubated
in< 24 hours

Deathor
Transfer
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Secondary Outcome Measures

Secondary outcome measures included: ICU length of stay, ICU mortality, and
proportion of re-intubations within 24 hours. ICU length of stay was measured from date of ICU
admission to ICU discharge. Mortality was determined by discharge disposition of death in the
electronic record and location when the event occurred. Re-intubation within 24 hours was used

as a surrogate marker for failed extubation.
Covariates

Covariates that were used in this study included gender, dosage of medication, substance
abuse history, Source of payment, BMI, count of patients re-intubated within 24 hours of

extubation and number of admissions in past year.
Statistical Analysis: Descriptive Analysis

Summary description of baseline characteristics of patients in the two treatment groups
were assessed using frequency distributions for categorical variables and means and standard
deviations for continuous variables. We compared all baseline variables for both groups to
identify any clinically meaningful imbalances that may influence the primary outcome. All
analyses were conducted using SAS software 9.2 (SAS Institute Inc., Cary, NC)

Multivariable Analytical Strategy: To address the primary and secondary outcomes that
comprehensively addressed the research objectives of this study, we adopted the following
multivariable analysis strategy (Shown in Table 4).

First, the univariate unadjusted effect of patient characteristics on patient time-to-
extubation (days) compared between the propensity-balanced groups was conducted. The
influence of key predictors on patient probability of extubation was further examined in a

multivariable Cox Proportional Hazards regression model.
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Table 4. Definition of Variables

Variable

Ventilator days

Definition

Time (days) spent on the mechanical ventilator

ICU days

Time spent admitted to the ICU

ICU mortality

Patients who died in the ICU

Re-intubation within 24 hours

Patients placed back on the ventilator < 24 hours from
extubation

Table 5. Analytical Strategy

Outcomes

Measure

Time-to-extubation

Kaplan Meier & Cox Proportional Hazard Model

ICU days

Linear Regression

ICU mortality

Logistic Regression

Re-intubation within 24 hours

Logistic Regression

Further analyses were conducted to understand the factors that predict the secondary

outcomes: number of ICU days, mortality within the ICU and re-intubation within 24-hours of

extubation.

Statistical Analysis: Analysis of Primary Outcome Measure

We compared the primary outcome (time-to-extubation) between FA patients and the CR

group. Kaplan-Meier (KM) survival analysis methods were utilized to determine the differences

in time-to-extubation between the two treatment strategies. Unadjusted rates of time-to-

extubation between the propensity-balanced cohorts, with 95% confidence intervals, were

compared using log-rank tests. In addition, Cox proportional hazards regression model was used

to determine the effects of patient and disease characteristics on the likelihood of extubation and

to further examine their influences on the measure of effect, while adjusting for possible

confounding variables.



The Cox proportional hazards regression model was used to determine if admission age,
gender, substance abuse history, ICU length of stay, BMI categorical, race, Insurance status, re-
intubation within 24 hours, and number of hospital visits in the last year to provide insight to the
difference found between the two groups in time-to-extubation. The predictors were selected
based on the assumed clinical effect each predictor has on successful extubation. Forest plots

were used to present the parameter estimates.
Statistical Analysis: Analysis of Secondary Outcome Measures

ICU Length of Stay

The t-test was used to compare the statistical difference in ICU length of stay. The linear
regression model was then used to determine if age, psychiatric history, substance abuse history,
study group, race source of payment, gender, re-intubation within 24 hours, BMI, number of
admissions in past year, and substance abuse history could provide insight to differences between
the two propensity-balanced groups in ICU length of stay. The predictors were selected based on
an assumed clinical effect on ICU length of stay, and evidence in the literature.'®'” The critical
coefficients included study group, BMI, age, substance abuse history, and psychiatric history.

Different sedation medications have significantly different half-lives and therefore could
account for increase in length of ICU stay. Patients who are in the obese BMI category are
associated with increase length of stay. Re-intubation within 24 hours is an assessment of
extubation failure and is associated with an ICU length of ICU stay. There is a potential effect
source of payment, gender, number of admissions in past year, and substance abuse history with

ICU length of stay. The specification of the model is shown below.
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LOS = B, + P x age + B, X Psychiatric history + B3 x Study group + B, X Race
+ PBs x Substance abuse history + B4 X Source of payment + j,
X number of admissions in past year + B x Gender + By X Re

— intubation within 24 hours + B, x BMI Groups

ICU Mortality

ICU mortality was defined as a dichotomous variable (Yes/No). Due to the potential low
cell counts, Fisher’s exact test was chosen to determine any association ICU mortality outcomes
and treatment groups. This binary logistic regression modeling technique was used to determine
if patient characteristics such as age, gender, treatment group, race, psychiatric history, source of
payment, number of admissions in past year, BMI group, and substance abuse history will
explain ICU mortality differences between the two groups. The predictors were selected based
on their assumed effect each predictor has on mortality. Study grouping it was expected would
determine if sedation choices made a difference in ICU Mortality, which would in turn affect
duration to extubation. BMI categories, it was supposed, might have some effect on mortality
through increased half-life of pharmacotherapy and increased morbidity of patients with amassed
BMI. Psychiatric history was selected on the assumption that patients who have mental illness
may have an increased risk of mortality. Age and gender are used in the model to determine their
impact on mortality. Source of payment, number of admissions in past year, and substance abuse

history was also assessed as potential confounders of the risk of ICU mortality.
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_ ~ Yes
logit <morta11ty: m)

= B, + By X age + B, x Psychiatric history + B5 x Study group + B,
X Race + Bs x Substance abuse history + PB4 X Source of payment + B,
X number of admissions in past year + Bg X Gender + By X Re

— intubation within 24 hours + B;, X BMI Groups

Proportion of Re-intubations within 24 Hours

Re-intubation within 24 hours was defined as a dichotomous variable (Y/N). Due to the
potential low cell counts, Fisher’s exact test was chosen to determine any association re-
intubation within 24 hours outcomes and treatment groups. This binary logistic regression
modeling technique was used to determine if patient characteristics such as age, gender,
treatment group, race, psychiatric history, source of payment, number of admissions in past year,
BMI group, and substance abuse history will explain re-intubation within 24 hours differences
between the two groups. The predictors were selected based on the assumed effect each
predictor has on re-intubation. Study group would determine if sedation choices made a
difference in re-intubation, which would in turn effect duration to extubation. BMI categories
might have an effect on re-intubation due to the lipophilicity of the pharmacotherapeutic agents.
Psychiatric history was selected on the assumption that patients who have mental illness may
have an increased risk of re-intubation. Age and Gender is used in the model to determine their
impact on re-intubation. There is a potential effect source of payment, number of admissions in

past year, and substance abuse history with ICU re-intubation.
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Results

Patients were identified from the hospital electronic health records by sedation agents
used during ICU stay. A total of two hundred and fifty-four patients met the requirements for
inclusion into the study. Propensity scoring matched patients based on APACHE scores,
admission diagnosis, and intubation reason. Propensity scoring was used to reduce confounders
between the two groups, and achieve the best balancing in these observational groups.

A total of eighty-six patients were included in the study with forty-three in each group.
The mean [+ Standard deviation (SD)] or percentages were reported between the two groups: age
FA 62.5+13.9 vs. CR 65.2 + 14.3 (p =0.382), gender FA 65% were male vs. CR 48.% male (p
=0.127), ICU days FA 10.6 + 11.6 vs. CR 13.5 + 10.5 (p=0.227) and ICU mortality FA 19.8%
vs. CR 16.3% (p=0.5). There was no difference between the groups in relationship to the BMI
categories (p = 0.9). There was no difference between the groups average number of prior
admissions in the last year. 0.7 + 1.2 FA and 1.1 + 1.3 (p = 0.095). The only difference between
the two groups was a reduction in ventilator days — the primary outcome measure 5.7+ 4.7 FA
and 8.3+ 6.4 CR, (p = 0.039). Insurance was classified into three groups with public 65% and
private insurance 16%. The insurance classification of “other” was 8%, which included mostly
patients without any insurance or customers, who were cash paying. Table 6 highlights the

demographics of the study populations.
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Table 6. Demographics and Descriptive Variables

Study Group

Fentanyl-
Alone
(FA)

N =43

Conventional

Regimen
(CR)
N =43

Total

P value

Age, (Mean + SD) 62.5+13.9 | 652+143 63.8 +14.1 0.382
Gender (Male), n (%) 28 (65.1) 21 (48.8) 49 (57) 0.127
Admission Diagnosis*, n (%) 0.945
Infection
. . 17 (19.8) 16 (18.6) 33 (38.4)
gfg;;g Obstructive Pulmonary 12(13.9) | 14(163) | 26(302)
Other 8(9.3) 5(5.8) 13 (15.1)
. 3(3.95) 4 (4.7) 7 (8.1)
Renal failure
. 2(2.3) 4 (4.7) 6 (7)
Congested Heart Failure 1(1.2) 0(0) 1(1.2)
Diabetic ketoacidosis ) '
Reason for Intubation®, n (%) 0.965
Pneumonia
: . 15 (17.4) 14 (16.3) 29 (33.7)
IC)lilsr:;lSlg Obstructive Pulmonary 8 (9.3) 10 (11.6) 18 (20.9)
8(9.3) 10 (11.6) 18 (20.9)
Overload
Acute Respiratory Distress Syndrome 8(9.3) 6 (1) 14(16.3)
Overdose 3(3.95) 2(2.3) 5(5.8)
Other 1(1.2) 1(1.2) 2(2.3)
Weight (kg), (Mean + SD) 86.4+257 | 83.7+25.7 84.8+25.6 | 0.553
BMI, n (%)
Normal < 25 16 (18.6) 17 (19.8) 33 (38.3)
Overweight > 25 <30 7 (8.1) 8(9.3) 15(17.4) 0.904
Obese > 30 20 (18.6) 18 (21) 38 (44.2)
APACHE II*, (Mean + SD) 23.4+53 22.6+4.7 23 +5 0.431
Ventilator days, Mean + SD 5.7+4.7 83+64 6.9+5.7 0.039
ICU days, (Mean + SD) 10.6+11.6 | 13.5+10.5 126 +11.1 | 0.227
Hospital days, (Mean + SD) 154+ 13.5 17.5+13 164 +13.3 0.467
Re-intubation < 24 hours, n (%) 4(4.7) 7 (8.1) 11 (12.8) 0.355
Mortality, n (%) 17 (19.8) 14 (16.3) 31 (36) 0.501
Number of admissions last year, (Mean 0.095
+ SD) 1.1+1.3 0.7+1.2 09+1.2 '
History of Substance abuse, n (%) 6(7) 7 (8.1) 13 (15.1) 0.764
Psychiatric History, n (%) 15(17.4) 2(2.3) 17 (19.8) 0.001
Insurance, n (%) 0.924
Public 32(37.2) 33 (33.9) 65 (75.6)
Private 7 (8.1) 7 (8.1) 14 (16.3)
Other 4 4.7 3(3.9) 7 (8.1)

*Variables used in propensity score
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Time-to-Extubation — Primary Outcome

The time-to-extubation between the FA and CR groups was analyzed using time-to event
analysis with Cox proportional hazards regression. Patients were censored by death, self-
extubation and all extubations not according to medical protocol, transfer to another institution,
re-intubation within 24 hours, and intubation up to 28 days and beyond. Accounting for
censoring of the time-to-extubation allows the patient to attribute time up to the point of
censoring.

Kaplan Meier analysis with the log-rank test was used to determine any univariate
differences between the two groups in the time-to-extubation.(Figure 5) The graph shows that
there is not a significant difference between the two groups with the two lines crossing multiple
times (p=0.2)

Using backward elimination in the model selection process, which variables had any
relevant effect on the time-to-extubation outcome were included in the final model. The
backward elimination selection procedure used a probability to stay value of 0.25.

In the multivariable Cox proportional hazards regression models, the univariate
unadjusted models demonstrated that Fentanyl alone in a sedation protocol was not worse of in
terms of the length of time-to-extubation than those who received conventional sedation [HR =
0.7, 95% CI = (0.47, 1.18)] and this was confirmed in when we accounted to patient socio-
demographic and clinical characteristics in the adjusted model. This was interesting due to the
differences shown between the two groups with univariate t test (p= 0.039). Several variables
were not selected for inclusion into the adjusted model including race, age, re-intubation within
less than 24 hours, and number of hospital visits in the last year. The only variable that
demonstrated a significant difference in both the univariate and adjusted model was the duration
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of admission at the ICU [Unadjusted HR = 0.9, 95% CI = (0.83, 0.93); Adjusted HR = 0.9, 95%
CI = (0.82, 0.92)]. Shorter ICU days were observed to be associated with reduced duration of
ventilation. This could be explained because the majority of patients who inhabit the ICU are
ventilated and ICU length of stay is highly correlated to patient’s time on the ventilator. Other
variables included in the model were the gender, insurance status, and substance abuse history.
Females showed a significant reduction in the time-to-extubation in the adjusted model [HR 0.5,
95% CI = (0.32, 0.88)]. Both insurance status and substance abuse history did not show a
statistically significant effect on duration of patient intubation. (Figure 6)

Figure 5. Kaplan Meier Graph
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Secondary Outcomes

ICU Length of Stay

General linear regression modeling technique was used to determine predictors of ICU
length of stay. The univariate unadjusted model variables that showed any significant effect on
ICU length of stay included the gender. Females were associated with a surprising reduction in
ICU length of stay (Parameter estimate -5.6, p < 0.001) compared to males. Patients who were
re-intubated within 24 hours of first extubation also had a significantly longer length of stay in
the unadjusted model (Parameter estimate 9.4, p < 0.001). This may be expected as patients who
fail extubation are known to have a longer ICU length of stay. Patients in the FA group did not
have a statistically significant reduction in ICU length of stay in either the unadjusted (p >0.05)
or adjusted model (p >0.05) compared to the CR group. In the adjusted model the only variable
that showed any significant reduction on ICU length of stay was gender. Females were more
likely than males to have a reduction in the ICU length of stay (parameter estimate -7.1, 95% p
value < 0.001). Having public insurance was associated with a significant increase in ICU length
of stay (parameter estimate 10.4, p < 0.001). The gender difference on length of stay and public
insurance are discussed further in the discussion section. All other variables in the adjusted

model did not show any trend or significant difference in the length of ICU stay. (Table 7)
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Risk of ICU Mortality

Binary logistic regression was used to determine variables that would potentially reduce

or increase the risk of ICU mortality. In the multivariable logistic regression model, there were

no trends in mortality with age [OR=1.0, 95% CI = (1.0, 1.1)] and ICU days [OR=1.0, 95% CI =

(1.0, 1.1)]. The CR group did show a trend towards less mortality [OR=0.7, 95% CI = (0.3,

1.8)]. Insurance status did not have any statistically significant effect on the risk of mortality

[OR(Private) = 2.5, 95% CI = (0.3, 22.4); OR (Public) = 2.7, 95% CI = (0.4, 19.4)]. None of the

other variables showed any significant effect or trend in mortality in both the unadjusted or

adjusted models (Table 8).

Table 8. Relative Risk of Mortality

Unadjusted Model

Adjusted Multivariable

(Univariate Statistics) Model
Effect Ref Odds 95% Odds 95%
Ratio | Confidence | Ratio | Confidence Limits
Limits
Age (years) 1.0 1.0 1.1 1.1 1.0 1.1
ICU length of Stay 1.0 1.0 1.1 1.0 1.0 1.1
insurance Private vs. Other | 25 | 03 | 224 | 08 0.1 9.1
Other
insurance Public vs. Other | 27 | 04 | 194 | 07 0.1 73
Other
Conventional regimen vs. | g ono1 | 07 | 03 1.8 0.6 0.2 1.8
Fentanyl
Race Other vs White White 0.6 0.2 2.3 0.6 0.1 2.8
Psychiatric History (Y/N) No 1.8 0.6 52 1.7 0.4 7.3
Substance Abuse (Y/N) No 0.3 0.1 1.5 0.8 0.1 4.8
BMI Obese vs. Normal Normal 0.3 0.1 0.7 0.2 0.1 0.6
BMI Overweight vs. Normal | 03 | 0.1 12 | 03 0.1 13
Normal
Number of hosp visits in 0.9 0.6 13 0.8 0.5 13
the last year
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Risk of Re-Intubation within 24 hours of Extubation

This model was used to assess the relative risks of being re-intubated within twenty-fours
of extubation comparing the FA group to the CR group. This model was used to determine what
factors predict when extubation fails. Only eleven patients out of the eighty-six were re-
intubated, which goes along with the demographics table showing no difference between the two
groups. There were no significant differences with any of the variables in the unadjusted or
adjusted model. Age, ICU length of stay, gender, race, substance abuse, and number of hospital
visits had 95% CI for the odds ratios than enclosed the null value (Table 8). Patients with a BMI
in the overweight category had an odds ratio of 3.8 as compared to normal, but again this was not
statistically significance. Since re-intubation seems a rare event in this group, a larger population
of patients undergoing MV may be needed to have a meaningful discussion. (Table 9)

Table 9. Relative Risk of Re-intubation

Unadjusted Adjusted
95% 95%
Odds | Confidence | Odds | Confidence
Effect Ref | Ratio Limits Ratio Limits
Age (years) 1.1 1.0 | 1.1 1.1 1.0 | 1.1
ICU length of Stay 1.0 1.0 | 1.1 1.0 1.0 | 1.1
insurance Private vs. Other Other 1.7 0.0 | 56.5 0.8 0.0 | 29.8
insurance Public vs. Other Other 2.8 0.1 | 65.1 1.0 0.0 | 294
Gender Female Male 0.5 0.1 1.9 0.5 0.1 | 2.1
Conventional regimen vs. Fentanyl CR 1.8 | 05| 64 0.7 (02| 3.0
Psychiatric History (Y/N) No 0.5 0.1 | 33 1.2 | 02| 84
Race Other vs White White 0.8 0.1 | 53 2.1 0.3 | 14.6
BMI Obese vs. Normal Normal | 3.5 0.8 | 16.0 34 0.7 | 16.0
BMI Overweight vs. Normal Normal | 1.3 0.1 | 11.5 1.4 0.2 | 10.8
Substance Abuse (Y/N) No 0.7 0.1 | 4.7 0.7 | 0.1 | 6.5
Number of hospitalizations in the past 09 | 05| 1.6 09 | 05| 16
year
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Discussion

The aim of this study was to compare the FA group to CR in reduction in time to
extubation and ICU length of stay, in hospital mortality, and proportion of re-intubations within
24 hours among the two groups. To acquire balanced retrospective cohort of patients, a
propensity scoring technique was used based on APACHE II scores, reasons for intubation, and
admission diagnosis. This provided an effective method of selecting patients since the
characteristics of the two groups were well matched at the selection of patients who met initial
inclusion and exclusion criteria.

The comparison of FA to CR was to show that the effect of a Fentanyl alone on the
duration of intubation was not worse off than that of conventional regimen. No difference was
shown in the Cox proportional hazard regression model. This is interesting in the fact that this
was first time this type of analysis had been done (time-to-event) and the results demonstrated
that groups are comparable. This information coupled with the univariate analysis where FA had
statistically significant reduction in the mean ventilator days will lead to larger retrospective
(multicenter) or prospective randomized control trials to elucidate the potential advantage
between the two groups.

In the Cox proportional hazard model the critical estimate was ICU length of stay. This
should not be a surprising since there is expected a relationship between ventilator days and ICU
length of stay. A study by Arabi et al. researching resource utilization of patients with prolonged
stays in the ICU, demonstrated that ICU length of stay and ventilator days had a high correlation
(r* =0.89, p <0.001)*.

The other variable to have an effect in the model was being gender. Females were more

likely than males to have a reduced time to extubation. The authors could not find any data
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correlating gender affecting time to extubation. It is difficult to determine whether this is just an
artifact of the data set (was selected from a single center) or selection bias and sample size. It is
anticipated that, this will be conformed in a larger much more structured study later.
Secondary Outcomes Discussion
In the linear regression model the Fentanyl alone group appeared to not affect ICU length
of stay, after adjusting for other variables and balancing the comparison with propensity scores,
which should remove any medical difference to the extent possible in this data. Among ICU
patients and especially when dealing with sedation and mechanical ventilation, there are several
variables that can affect outcomes. In a recent trial where sedation vacations were compared to
light sedation protocol, there was not a difference in the length of ventilator days44. A study by
Strom et al. where patients with no sedation (morphine boluses allowed for pain) compared to
sedation with a daily interruption verified a significant increase in ventilator free days in the no
sedation group (p <0.05)*. These two trials have a couple of things in common, such as low
nursing to patient ratios (1:1 in the no sedation study) and extensive education provided to the
nurses in sedation practices. The inability to show a difference between the two groups in ICU
days may be influenced by the quality of care and the education provided to the clinicians at the
point of care. On the other hand, as discussed previously, the correlation between ventilator days
and ICU length of stay leads one to believe that sedation choice will not affect ICU length of
stay unless it first reduces ventilator days. Larger multicenter trials are needed to determine the
effect of sedation on ICU length of stay.
The final two models looked at mortality and re-intubation within 24 hours of extubation.

Neither model showed any significant differences in the risks of mortality or re-intubation
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related to any of the variables. Mortality is affected by several factors that were controlled with
the propensity matching.
Strengths

This trial used propensity scoring which allowed the authors to match cases in an
observational retrospective sample on multiple variables. This allowed for a well-matched study
and decreased the retrospective selection bias. This is the first trial that looked at time-to-
extubation. Previous research on analgosedation has focused on the ability to increase ventilator

free days or comparing time spent in the optimal level of sedation.
Limitations

This was a single center retrospective study in a community teaching hospital medical
ICU. Even with propensity scoring the risk of selection bias is still present. Some of the
secondary analysis had limited events occur, which makes it hard to analyze the model.

Conclusion

A single-center retrospective cohort study demonstrated that fentanyl alone and
conventional regimen are non-inferior to each other in the time-to-event analysis. This study
was a pilot study and therefore larger more robust study is needed to ascertain the true clinical

difference between the two groups.
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Patient Flow Mechanical Ventilation

» Epidemiology

2005, discharge records from 6 states

Represente % of the US population
+ 6.5 million hospital visits

+ 180,000 patients received mechanical ventilation
(MV)

In-Hospital Incidence/Mortality 2005 National Significance

Variable 2005 National Estimates
Total US population 286 millian
Tatal MV hospitalizations 790,257
MV per 't 27
Total hospital deaths with My 273,412
Deaths per 1000 population exposed 0.9
Total hospial costs for MV patients 427 billion

ICU Costs/Qutcomes

+ 2000-2005
Annual ICU costs *
+ 134 % spital
+ 4.1 % of national health expenditures
+ 0.66% of GDP
+ QOutcomes
Days on the ventilator (ventilator days)
+ Increase risk of Ventilator Associated Pneumonia SEDATION AN D ANALGES IA
(VAP)
+ Risk of delirium
All of this leads to increase risk of mortality

46



Need for Analgesia and Sedation in the ICU
Physiological and Neurobehavioral Considerations

Goals of Analgesia and Sedation

Provide comfort and safety = Failure to address pain in acute care patients may lead to:
= Provide adequate pain control! Agitation and anxiety

Optimize safety for patients and their :

caregivers?

Enhance patient comfort? Myocardial ischemia

Facilitate mechanical ventilation® = Acute care palients may demonsirate penods of

Reduce anxiety! disorientation dunng which psychotic behavior occurs

Prevent delirium? = Certain types of sedation can reduce the risk of harm to

: the patient or others
Induce sleep when required?
Induce appropriate level of amnesia®

Factors Leading to Agitation Targeting Patient Comfort

Over-sedation On-target sedation:
* De S weaning
2riod’

Is not associated with
muscular atrophy’
Decreases LOS and cost?
Provides cardiovascular'
and intraoperalive
hemodynamic stability?
Improves patient safety!?
Facilitates neurological

Under-sedation assessment-

AF Via Christi

Richmond Agitation Sedation Scale (RASS) *

Sedation

Monitoring Scales

[ )

» Subjective Assessment of Sedation

To predetermined endpoints
« Over-sedation
¢ Under-sedation

+ Sedation scales

Improve continuity of care
+ Between caregivers
« Prevent excessive sedation
» Decrease LOS
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Incidence of Incorrect Sedation

= Continuous sedation carries the risks
associated with over-sedation and
may increase the duration of
mechanical ventilation (MV)

MV patients accrue significantly more

cost during their ICU stay than non-MV
patients

— $31,574 versus $12,931, P<0.0013

Sedation should be titrated to achieve
a cooperative patient and daily wake-
up, a JCAHO requirement

Importance of Optimizing Levels of Sedation
Over-sedation
Delirium?

Under-sedation
Delirium?
Anxiety! Respiratory depression*
Ventilator dysynchrony?

Dislodging invasive lines/ Lack of patient cooperation for

devices'

May increase posttraumatic
stress syndrome!

Increased O, consumption’
Hyperactivity!
Minimal amnesia?

assessment and therapeutic
measures’

Inability to communicate with
health care providers or family
members'

Prolonged weaning®
Hypoactivity!

+ Definition
Acute onset of impaired cognitive function
Fluctuating course

Impaired attention and ability to manage new

information

Altered level of consciousness

What Is “over-sedation”?

N = 274 patients from 2001 to 2003
Sedatives administered during 85% of
18,050 4-hour time intervals

1 in 3 patients (32%) were unarousable
1in 5 patients (21%) had no spontaneous
motor activity

Little variation over 24 hours in level of
consciousness, motor activity, or drug dose
given

= Only 2.6% were rated over-sedated

Weinent CR, etal. C

Over-sedation

on-
Target
Sedation

Under-sedation

Costs and Effects of
over-sedation

Costs and Effects of
under-sedation

Increased staffing needs (nursing

and respiratory care)

Patient/family discomfort and

dissatisfaction

Decreased staff satisfaction

Need for an appropriate use of

paralysis

Adverse physiologic consequences
* Reflex shift to over-sedation
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Inability to adequately examine the
patient

Increased costs of diagnostic imaging
and other tests

Possible delayed diagnosis of
treatable problems

Prolonged mechanical ventilation time
Prolonged stay in acute care settings
Prolonged hospital stay

P, et al. N Engl J Med.

Delirium as a Predictor of Mortality

+ Delirium as a predictor of mortality in
mechanically ventilated patients in the
intensive care unit.

+ To determine if delirium is an independent

predictor of clinical outcomes

6 month mortality
ICULOS
Hospital LOS




Risk for Transitioning to Delirium Gbis ol

Dalirium Risk

: : . ; Serious Complications Associated
Severity of illness and delirium risk With Delirium

Response Mumber (%)
Prolonged ventilation 1 )
y
complications
if-extubation
Sepsis/shock
Prolonged LOS
Over-sedation
Death

SCCM Pain Agitation and Delirium
(PAD) Guidelines

& : g Clinical Practice Guidelines for the Management
We are ey less sedation of Pain, Agitation, and Delirium in Adult Patients

than we were a decade ago, in the Intensive Care Unit

but we’ve got a long way to go

before we’ll be under-sedating

our patients.”

— Tim Girard on the implications of the ABC trial
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PAD Recommendations

» Treat pain 1% (not new)
Use vali pain scoring systems
Not subjective “| think they look like they are
in pain”
Vital signs (or cbservational pain scales)
should not be used alone

* What does this mean?

Maybe Fentanyl should be the first therapy
started on a patient (who is not being
resuscitated)

Analgosedation

« The use of pain medications alone to
maintain adequate pain control and
sedation

« Used to provide a comfortable awake
patient

Motivation for Study
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Deep vs. Light Sedation of ICU
Patients

Pre-PAD Guidelines Post-PAD Guidelines

Analgosedation

» Limited data (10 published trials cited on
slide 64)

Majority used remifentanil
+ Abnormal phamacokinetics

+ Mot widely used in U.S. ICUs

Wide range of outcomes measures
+ Ventilator days

+ Time to ICU discharge

+ Ventilator free days

« Time spent at optimal sedation score

Purpose of Study

To determine if analgosedation fentanglm:
alone (FA), compared to conventional *==*
regimen (CR), will reduce time-to-
extubation.

Reducing time-to-extubation is a desirable
outcome, but there are limited data on the
use of fentanyl alone to reduce time to
extubation.
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Study Sample and Analytical Sample
Statistical Analysis p——

* Primary Outcome vertilator more than 48 houes
Time-to-extubation
an — Me 3

Study Sample 254 Patient:
% Proportiona

75 Patients on 179 Patients on
* Secondary Outcomes Fontamy-Alone Conventional

ICU days (FA) Regimen (CR)
+ Linear regression
ICU mortality
+ Logistic regression
Re-intubation within 24 hours

Propensity scoring procedure
to balance Analytical Sample

43 Patients on 43 Patients on
Fentamg-Alone Conventional

Analytical Sample

Demographics, by Study Group

Com

Demographics, by Study Group (cont'd.)

¥ =43}  CR{N=a3)
6252139 £,
78185.1] 71 (45.8) 16 {18.8] 17{15.8)
ElER T (8.3
. 20{18.8) 82
Infection 17019.8) 164186
Chranic Obstrustiv Pulmonary Disease 12(138] 18{16.3) o
LIEEH] 13{15.0] 0.08
3as) ran 1062116 033
Congested Heart Failure 2(23) LYE] 1545138 .47
Diabetie Ketoacidoiis 1.2 0 L a{a.n 7{81) 0.36
Reason for Intubation® n {%) 17, (19.8 14, {163} 0.50
Prigumania 150174] 4{16.3) FLIEERY) L1213 0.7:12 0.3
Chronic Obstructive Pulmonasy Disease B(93) ) 180205 £l 2ie1l 1301500 p e
Overtand Ba3) g ] 18{20.5) 5 3
Acute Hesgiratory Distress Syndrome B(83) 14 {16.3) 15[17.4) 2423} 17{15.8) 2.001
Overdose ETELH 5(5.8] L]
Oher 12 ) 23 23y 33319} €3 (75.6)
Ta.1 LILA 1} 14{16.3)
Mean 2 50 864267 BT 2257 Ba 2256 4487 ELEL]) Tim)
= Variables uied in propensity score “Variables used in propensity score

Hypotheses KM Time-to-Extubation(days)

Kaplan Meier Time-to-Extubation (days)

2gime
* Secondary
The fertany| alone ill not be inferior in the number
s in the ICU compared to conventional regimen
group will not be inferior in ICU
ntional regimen

Patients in the fer alone group will not be inferior in
the number of re-intubations within 24 hours as compared
to the conventional regimen

Log- rank pe

:
:
]
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Cox Proportional Hazard Model

Cox Proportional Hazard Model ntliliatad

- o -y

* FA vs. CR were shown to be non-inferior
between the two groups
Hazard ratio (HR) 0.7 (p =0.2)

v A pars i ey [ o e

» Significant variable
i _ ICU days HR 0.9 (p < 0.001)

1 bt ot sty Tmpma . - empma
prem— a0 1 o0 T 7 T
[ momzm|  — ‘ — - | smersm

ampe (= [— o o

Cox Proportional Hazard Model
Adjusted

ICU — Length of Stay

» Significant variables foogpcke Aadhe
It HE 08( 1,001 e
) [ i e P P,

Paamater caegory | Esimak Uml ks Fusie Eslmate Liml Aume
inferoept RIS 38 il og
. - - . . i oge oo -02 oz os az -0+ oa o4
% FA and_CR Were Slmllar In the tlme-to- Mumberofho m Watsin hoe lactiwar -13 -33 as 0z Rihg -2 i3 os
extubation HR 0.9 (p = 0.98) —— e D el el e e el
« |CL days and ventilator time have been inrana Aubiln Oter 0 |3 |z | oz 104 oo | m=| oo
hOWn to be hi hI correlated] Fantan W one CR -25 oz -73 =12 25 -12 25 03
she ghly corr P I S T I P
. Bemg female and no h|story of substance funzian rihin 5 naurs ™ T 0 | ne | =] g
abuse reduced the tlm e—to-extubatlon by 50% Bu b chinos oo (1N Mo 17 -2+ | sn 05 a4 -1o | e O+
Peyohlaio hiskry (V/H) Ho 5.4 -113| os o4 R a7 34 o3
Fam Cher uc Uhie Ui o3 =] 55 72 L] -51 20 oz
i Heatth . o e womd | 1 | as|en | ous i | s |eal| us
i = EM| Owr:migh t Morma 1.1 -SE .1 o7 05 =] iS5 05

ICU length of Stay
Linear regressio

to be non-

Unadprkd
Efkat Fet Do %% 1 [ %% T
Ratis Ratis

Aige [veart) 10 R KRN R 10 14
12 lsngih of Sty 10 10 14 1o 10 14
Inauranzs Privats v, Gtwr otier [25 03 |24 |om 01 a4
Inaurane Pbll 41, Cier otier |27 04 [1as oz 04 73
Fortanyl o CR o7 o3 [i1z |os o2 18
Ra oo Gar v ANt it 05 02 |23 |os 041 28
Pazaniafie Hirtory V) No 18 g [sa  |iz 04 73
Subnnzs Abu s (ViN] Ho 03 01 [15 |o= 04 8
EMIChens i Hormal 0
B Gy elgitt v, Nomal 13
hum b of (0 p W In f 13ty ar

54



M ortality and Re-intubation within

Fe-intubation 24 ho
24 hours

e = o 0-# ®rior in moralidy and re-inhbation s
. [ o[ femm me uariab ks thatword

LA L L] ' a i e L ir "a

L L LR LT L] . L ELE) L] LE ] 208

i Pu bl = D e 21 L L . LE ] 204

Cwum barsin [ 1y | us w | 2

Farme i C A Ly LE] L LE 1A

Fonchmluc Hm lin ol | M L] L 13 2 LES LE]

Faoe Mhm wu. Wi Ll LI L5 a3 & LB 4n

EM N = el o e | 14 L] L) 14 LA L) EI]I_I-_il_:‘a_llil_l
ENITmrmgtl = M Huws | +a L "y A L5 L

E L Rl |

Conclusions Strengths

Propensity scaoring allowed the ;
match cz on multiple variables

dudin ell-matched stud

ch

Limitations

Hurxr Halsl CuCm v
"

55



