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Clinical Policy

[Ann Emerg Med. 2024;83:e1-¢30.]

ABSTRACT

This clinical policy from the American College of
Emergency Physicians addresses key issues in the evaluation
and management of adult out-of-hospital or emergency
department patients presenting with severe agitation. A
writing subcommittee conducted a systematic review of the
literature to derive evidence-based recommendations to
answer the following clinical question: Is there a superior
parenteral medication or combination of medications for
the acute management of adult out-of-hospital or
emergency department patients with severe agitation?
Evidence was graded, and recommendations were made
based on the strength of the available data.

INTRODUCTION

Patients with severe agitation are consistent, high-risk
presentations to the emergency department (ED). Such
patients typically are suffering from an acute medical
emergency, acute intoxication with sympathomimetics or
alcohol, or a psychiatric problem.' ™ In patients where the
cause of agitation is known, clinicians can initiate usual
treatment for the suspected cause. This policy is intended
for the initial treatment of undifferentiated agitation, in
which the underlying cause is unknown. Patients with
severe agitation may present with altered mental status
and increased psychomotor activity, accompanied by a
dangerous hyperadrenergic state. It is important to note
that the spectrum of severe agitation often represents a
critical, life-threatening medical condition that requires
urgent treatment, and patients who present in this state
have high morbidity and mortality. Patient safety must be
paramount in the treatment of these patients. Sedating
medications are often required to calm the patient and create
a safe environment for the patient and staff. In addition, this
facilitates appropriate evaluation and treatment of the
patient’s serious underlying medical problem.” These
patients utilize a significant amount of ED resources and
carry a risk of harm to medical staff, nearby patients, visitors/
family, or the patient themselves.”

Verbal de-escalation should be considered as first-line
management. Following attempts at verbal de-escalation,
oral or sublingual medications should be considered in
patients where it is safe to administer them.” When verbal
de-escalation is ineffective and oral/sublingual medications
are not feasible, parenteral administration of medications to
treat agitation is a safe option for patients and staff." The
ideal treatment is an agent with rapid onset, consistent
effectiveness, and few to no side effects. Traditionally, to

calm ED patients with severe agitation, antipsychotics and
benzodiazepines have most often been utilized either in
combination or alone. Droperidol has seen a resurgence of
use but is not available in all settings. Recently, ketamine
has found a role as a rapid sedative for severely agitated
patients, but there have been significant concerns regarding
its safety profile.

This clinical policy attempts to summarize the current
body of literature surrounding the safety and efficacy of
agents used for treatment of severe agitation in the ED. It
is important to note that this summary includes a number
of studies with variability in the routes and doses of
medications studied, the choice of medications compared,
and the outcomes used to assess adequate sedation or
calming. The recommendations that follow are based on
summative interpretation of this extremely heterogeneous
literature base. As referenced in our discussion on future
directions, there is still a need for quality studies that take
a standardized approach to further evaluate this question.
Additional studies that standardize dosing and compare
specific medications head-to-head, alone, and in
combination are needed. Additional studies that evaluate
the use of sedating medications in the elderly and out-of-
hospital settings are needed. The mean and median ages of
patients in the studies included in this review are in their
20s to 50s, with some studies explicitly excluding patients
aged more than 65 years. These recommendations should
be considered as applicable to the patient age range
studied. As always, clinicians should use caution
administering any sedating agents to older patients.
Although our literature search did find some studies
evaluating the use of sedating medications in the out-of-
hospital setting, none of these studies were of
methodologic quality to drive a recommendation for or
against the use of any specific agents.

This review includes studies that administered
parenteral (intravenous or intramuscular) sedation in
severely agitated patients. A summary of the medications
discussed in this clinical policy can be found in Table 1.
No oral or sublingual administration methods are
included, as this clinical policy is geared toward the
patient population in which staff would be unable to
administer medications through these routes. For the
purposes of this policy, severe agitation demonstrates
features identified at the extreme of the Richmond
Agitation-Sedation Scale for critical care patients or the
Altered Mental Status Score.”” These scores are included
as a point of reference and are not intended to be an
endorsement of a specific scale.

o Richmond Agitation-Sedation Scale score of +4 (overtly
combative, violent, immediate danger to staff)
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o Altered Mental Status score of 4 (combative, violent, out
of control; loud outbursts of speech; agitated facial
expression)

METHODOLOGY

This American College of Emergency Physicians
(ACEP) clinical policy was developed by emergency
physicians with input from medical librarians and a patient
safety advocate and is based on a systematic review and
critical, descriptive analysis of the medical literature and is
reported in accordance with Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines.”®

Search and Study Selection

This clinical policy is based on a systematic review with
critical analysis of the medical literature meeting the
inclusion criteria. Searches of PubMed, SCOPUS, Embase,
Web of Science, and the Cochrane Database of Systematic
Reviews were performed by a librarian. Search terms and
strategies were peer reviewed by a second librarian. All
searches were limited to human studies published in
English. Specific key words/phrases, years used in the
searches, dates of searches, and study selection are identified
under the critical question. In addition, relevant articles
from the bibliographies of included studies and more recent
articles identified by committee members and reviewers
were included.

Using Covidence (Covidence), 2 subcommittee
members independently reviewed the identified abstracts to
assess for possible inclusion. Of those identified for
potential inclusion, each full-length text was reviewed for
eligibility. Those identified as eligible were subsequently
abstracted and forwarded to the committee’s methodology
group (emergency physicians with specific research
methodological expertise) for methodological grading using
a Class of Evidence framework (Appendix E1, available at
http://www.annemergmed.com).

Assessment of Risk of Bias and Determination of
Classes of Evidence

Each study identified as eligible by the subcommittee
was independently graded by 2 methodologists.

Design 1 represents the strongest possible study design
to answer the critical question, which relates to whether the
focus was therapeutic, diagnostic, or prognostic, or a meta-
analysis. Subsequent design types (ie, Design 2 and Design
3) represent respectively weaker study designs. Articles are
then graded on dimensions related to the study’s
methodological features and execution, including but not
limited to randomization processes, blinding, allocation

concealment, methods of data collection, outcome
measures and their assessment, selection and
misclassification biases, sample size, generalizability, data
management, analyses, congruence of results and
conclusions, and potential for conflicts of interest.

Using a predetermined process that combines the study’s
design, methodological quality, and applicability to the
critical question, 2 methodologists independently assigned
a preliminary Class of Evidence grade for each article.
Articles with concordant grades from both methodologists
received that grade as their final grade. Any discordance in
the preliminary grades was adjudicated through discussion,
which involved at least 1 additional methodologist,
resulting in a final Class of Evidence assignment (ie, Class I,
Class 1I, Class III, or Class X) (Appendix E2, available at
htep://www.annemergmed.com). Studies identified with
significant methodologic limitations and/or ultimately
determined to not be applicable to the critical question
received a Class of Evidence grade “X” and were not used in
formulating recommendations for this policy. However,
content in these articles may have been used to formulate
the background and to inform expert consensus in the
absence of evidence. Classes of Evidence grading may be

found in the Evidentiary Table included at the end of this
policy.

Translation of Classes of Evidence to
Recommendation Levels

Based on the strength of evidence for the critical
question, the subcommittee drafted the recommendations
and supporting text synthesizing the evidence using the
following guidelines:

Level A recommendations. Generally accepted
principles for patient care that reflect a high degree of
scientific certainty (eg, based on evidence from one or more
Class of Evidence I or multiple Class of Evidence II studies
that demonstrate consistent effects or estimates).

Level B recommendations. Recommendations for
patient care that may identify a particular strategy or range
of strategies that reflect moderate scientific certainty (eg,
based on evidence from one or more Class of Evidence 11
studies or multiple Class of Evidence III studies that
demonstrate consistent effects or estimates).

Level C recommendations. Recommendations for
patient care that are based on evidence from Class of
Evidence III studies or, in the absence of adequate
published literature, based on expert consensus. In
instances where consensus recommendations are made,
“consensus” is placed in parentheses at the end of the
recommendation.

Volume 83, No. 1 : January 2024
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There are certain circumstances in which the
recommendations stemming from a body of evidence
should not be rated as highly as the individual studies on
which they are based. Factors, such as consistency of
results, uncertainty of effect magnitude, and publication
bias, among others, might lead to a downgrading of
recommendations. When possible, clinically oriented
statistics (eg, likelihood ratios, number needed to treat) are
presented to help the reader better understand how the
results may be applied to the individual patient. This can
assist the clinician in applying the recommendations to
most patients but allow adjustment when applying to
patients with extremes of risk (Appendix E3, available at
htep://www.annemergmed.com).

Evaluation and Review of Recommendations

Once drafted, the policy was distributed for internal review
by members of the entire committee followed by external
expert review and an open comment period for all ACEP
membership. Comments were received during a 60-day open
comment period with notices of the comment period sent
electronically to ACEP members, published in EM Today,
posted on the ACEP website, and sent to pertinent physician
and pharmacy organizations. The responses were used to
further refine and enhance this clinical policy, although
responses do not imply endorsement. Clinical policies are
scheduled for revision every 3 years; however, interim reviews
are conducted when technology, methodology, or the practice
environment changes significantly.

Application of the Policy

This policy is not intended to be a complete manual on
the evaluation and management of adult patients with
severe agitation but rather a focused examination of a
critical question that has particular relevance to the current
practice of emergency medicine. Potential benefits and
harms of implementing recommendations are briefly
summarized within the critical question.

It is the goal of the Clinical Policies Committee to provide
evidence-based recommendations when the scientific
literature provides sufficient quality information to inform
recommendations for the critical question. In accordance with
ACEP Resolution 56(21), ACEP clinical policies do not use
race-based calculators in the formulation of recommendations.
When the medical literature does not contain adequate
empirical data to inform the critical question, the members of
the Clinical Policies Committee believe that it is equally
important to alert emergency physicians to this fact.

This clinical policy is not intended to represent a legal
standard of care for emergency physicians. Recommendations
offered in this policy are not intended to represent the only

diagnostic or management options available to the emergency
physician. ACEP recognizes the importance of the individual
physician’s judgment and patient preferences. This guideline
provides clinical strategies for which medical literature exists
to inform the critical question addressed in this policy. ACEP
funded this clinical policy.

Scope of Application. This guideline is intended for
physicians working in EDs.

Inclusion Criteria. This guideline is intended for
adults with undifferentiated severe agitation who
require immediate sedation to facilitate life-saving
medical care.

Exclusion Criteria. This guideline is not intended for
pediatric, pregnant or out-of-hospital patients or patients
above the age of 65.

CRITICAL QUESTION

Is there a superior parenteral medication or
combination of medications for the acute management
of adult out-of-hospital or emergency department
patients with severe agitation?

Patient Management Recommendations

Level A recommendations. None specified.

Level B recommendations. For more rapid and
efficacious treatment of severe agitation in the emergency
department, use a combination of droperidol and
midazolam or an atypical antipsychotic in combination
with midazolam. If a single agent must be administered, use
droperidol or an atypical antipsychotic due to the adverse
effect profile of midazolam alone.

For efficacious treatment of severe agitation in the
emergency department, use the above agents as described or
haloperidol alone or in combination with lorazepam.

Level C recommendations. In situations where safety
of the patient, bystanders, or staff is a concern,
consider ketamine (intravenous or intramuscular) to
rapidly treat severe agitation in the ED (Consensus
recommendation).

No recommendations for or against the use of specific
agents in the out-of-hospital setting can be made at this
time (Consensus recommendation).

No recommendation for or against the use of specific
agents in patients above the age of 65 years can be made at
this time (Consensus recommendation).

Potential Benefit of Implementing the Recommendations:
e Safe, adequate sedation facilitates medical evaluation of
the acutely agitated patient.

e4 Annals of Emergency Medicine

Volume 83, No. 1 : January 2024



Clinical Policy

o Adequate sedation allows avoidance of prolonged
physical restraint and/or isolation, both of which are
associated with increased morbidity and mortality.

e Safe, adequate sedation improves the safety of staff
caring for the patient.

e A combination of droperidol and midazolam maximizes
the balance of adequate sedation while minimizing side
effects.

Potential Harm of Implementing the Recommendations:
e Use of antipsychotics always carries the inherent risk of
extrapyramidal side effects such as a dystonic reaction.
e Use of certain antipsychotics may carry the risk of
corrected QT interval (QTc) prolongation and
torsades de pointes.
e Use of benzodiazepines carries the risk of oversedation
and respiratory depression.

Key words/phrases for literature searches: antipsychotic
agents, benzodiazepines, delirium, diazepam, droperidol,
emergency department, emergency medical services,
emergency medicine, haloperidol, ketamine, ketamine
hydrochloride, lorazepam, mania, midazolam, olanzapine,
psychomotor agitation, risperidone, ziprasidone, and
variations and combinations of the key words/phrases.
Searches included June 10, 15, 16, 17, and 18, 2021, and
February 1 and 2, 2022.

Study Selection:

Seven hundred thirty-seven articles were identified in the
searches. Three hundred two articles were selected from the
search results as candidates for further review. After grading
for methodological rigor, zero Class I studies, 3 Class II,
and 14 Class III studies were included for this critical
question (Appendix E4, available at http://www.

annemergmed.com).

Antipsychotics, Benzodiazepines, and Combinations

A number of studies have examined a combination of
antipsychotics and benzodiazepines for the rapid treatment
of agitation in the ED. In particular, droperidol and
midazolam in combination appear to result in more rapid
sedation and have a more favorable safety profile than other
individual medications and combinations of classes.
Although droperidol continues to carry a black box warning
on QT prolongation, the following review demonstrates an
overall favorable safety profile with respect to its use for
sedation of agitated patients in the ED.

A Class II, multicenter, randomized, double-blind,
placebo-controlled trial by Chan et al” found that
antipsychotics alone or antipsychotics in combination with
midazolam are superior to midazolam alone. Patients were

treated with intravenous administration of placebo,
droperidol 5 mg, or olanzapine 5 mg. Patients also received
intravenous midazolam (2.5 mg if <50 kg or 5 mg if >50
kg) with incremental doses up to 20-mg per physician
discretion until adequate sedation was achieved. Time to
adequate sedation was significantly shorter for both the
droperidol (21.3 minutes) and olanzapine (14 minutes)
groups versus placebo (67.8 minutes), suggesting that
antipsychotics alone or antipsychotics with midazolam are
superior to midazolam alone. Whereas the midazolam
alone (placebo) group required higher total doses of
midazolam to achieve adequate sedation, there was no
significant difference in initial midazolam administration
compared with the droperidol and olanzapine groups. No
differences were reported in adverse events, total length of
stay, disposition destination, or QTc prolongation among
the 3 groups.’

In another Class II, randomized, blinded study, Taylor
et al'’ compared the effect of 5-mg intravenous droperidol
plus 5-mg intravenous midazolam, 10-mg intravenous
droperidol alone, or 10-mg intravenous olanzapine alone in
agitated patients. The researchers found that 75% of patients
treated with droperidol plus midazolam were adequately
sedated at 10 minutes compared with 50% of patients
treated with droperidol alone and 49% of patients treated
with olanzapine. Whereas there was no significant difference
between droperidol and olanzapine, droperidol plus
midazolam was superior to either antipsychotic alone."’

Although the preponderance of studies found
antipsychotics to be the preferred single agent, conflicting
evidence occurred in 1 Class II, multicenter, randomized,
blinded study by Chan et al,'" where midazolam alone
resulted in faster time to sedation compared with
olanzapine or haloperidol. In this study, patients
presenting with severe acute agitation were randomized to
receive 5 mg of intramuscular midazolam, olanzapine, or
haloperidol. Median time to sedation was 8.5 minutes
(95% confidence interval [CI] 8.5 to 59.5), 11.5 minutes
(95% CI 7.5 to 67), and 23.0 minutes (95% CI 6 to
53.5) for midazolam, olanzapine, and haloperidol,
respectively. Both haloperidol and olanzapine were
statistically inferior to midazolam as measured by time to
sedation. The overall adverse event rate was similar
between groups.''

A Class III meta-analysis by Korczak et al," which
included 7 studies with a total of 1,135 patients, found that
combination therapy with antipsychotic and
benzodiazepine medications produced more rapid sedation
than benzodiazepines alone and required fewer repeat
doses. The included studies were not powered to evaluate
the frequency of adverse effects.’

Volume 83, No. 1 : January 2024
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In a Class I study by Battaglia et al'* of 98 ED patients
presenting with agitation attributed to a psychiatric cause,
patients who received a combination of haloperidol and
lorazepam had lower agitation scores at 1 hour than those
who received lorazepam alone. The agitation scores for
patients who received the combination were also lower than
for those who received haloperidol alone, but this was not
found to be statistically significant. 12 Of note, an additional
Class III study by Isbister et al’ that compared the time to
adequate sedation achieved by the administration of 10-mg
intramuscular midazolam with 10-mg intramuscular
droperidol or a combination of both (5 mg each) found no
significant differences between arms.

A Class III study by Thomas et al’? compared 5-mg
intramuscular and intravenous droperidol with 5-mg
intramuscular and intravenous haloperidol. Patients who
required physical restraint in the ED were randomized to
receive droperidol or haloperidol. The route of
administration was left to the discretion of the attending
physician. The authors found that droperidol
administration resulted in significantly lower combativeness
at 10 minutes, 15 minutes, and 30 minutes. Overall, there
was a significantly faster response to droperidol
administration. No significant difference was found with
respect to the route of administration and vital signs among
the groups at each time interval. Of note, one patient who
received haloperidol had a dystonic reaction the following
day. No other adverse reactions were observed.'”

If a single agent is utilized, several studies identify the
superiority of antipsychotics over benzodiazepines. A Class
III blinded, randomized trial from Australia in 2006 by
Knott et al” provides evidence for the use of droperidol over
midazolam. Patients were treated with either 5-mg
intravenous midazolam or 5-mg intravenous droperidol
followed by an additional dose every 5 minutes until
adequate sedation was achieved. Analysis showed no
significant difference in time to sedation. The authors
concluded that midazolam and droperidol are equally
effective, but the dosing of droperidol may not have been
appropriate for comparison. The authors did find that 3
patients managed with midazolam required assisted
ventilation compared with 0 in the droperidol group. There
were no differences in the proportion of patients with
prolonged QT intervals. Given equivalent efficacy, the side
effect profile in this study favored droperidol over
midazolam.”

Another double-blind, randomized trial by Martel et al®
provided an additional Class I1I study supporting the use of
antipsychotic medications over benzodiazepines. A total of
144 patients with acute agitation were treated with 5-mg
intramuscular droperidol, 20-mg intramuscular

ziprasidone, or 5-mg intramuscular midazolam. Agitation
was measured using a validated scale in 15-minute
increments. Significantly fewer patients treated with
ziprasidone were adequately sedated at 15 minutes, whereas
no difference was observed at 30 minutes. Significantly
more patients were recurrently agitated and required rescue
medication at 45 minutes in the midazolam group.’

A Class III, randomized, open-label trial by Richards
etal' compared lorazepam (2-mg intravenous if <50 kg or
4-mg intravenous if >50 kg) with droperidol (2.5-mg
intravenous if <50 kg or 5-mg intravenous if >50 kg) in an
undifferentiated group of agitated ED patients. These
patients had sympathomimetic toxicity, psychiatric illness,
and alcohol-related agitation. At 5 minutes, the sedation
profiles for both groups were similar. However, patients
who received droperidol had lower sedation scores at each
subsequent time interval, up to 60 minutes, and required
fewer rescue medications.'*

Among antipsychotic medications, droperidol appears to
have a more rapid onset, a better safety profile, and requires
less repeat dosing. In a recent Class III observational study
of 1,257 patients by Cole et al, 15 there was no significant
difference between intramuscular olanzapine and
intramuscular droperidol with respect to time to sedation.
However, patients who received olanzapine in this study
were more likely to require additional medications for
sedation than those who received droperidol.'”

Another recent Class III, double-blinded, randomized
controlled trial by Martel et al'® compared 5-mg
intramuscular droperidol, 10-mg intramuscular or 20-mg
intramuscular ziprasidone, and 2-mg intramuscular
lorazepam. Administration of 5-mg droperidol resulted in
more patients being sedated at 15 minutes (16 of 25, 64%)
than 10 mg of ziprasidone (7 of 28, 25%), 20 mg of
ziprasidone (11 of 31, 35%), and 2 mg of lorazepam (9 of
31, 29%). Pairwise comparisons demonstrated that
droperidol was more effective than the other medications,
39% (95% CI 3% to 54%) more effective compared with
20 mg of ziprasidone and 33% (95% CI 8% to 58%) more
compared with lorazepam. Respiratory depression was also
found to occur less often in the droperidol group. There
were no cardiac dysrhythmias documented in any
treatment group. '

An additional Class III single-site randomized, double-
blinded study by Nobay et al'” compared intramuscular
midazolam 5 mg, lorazepam 2 mg, and haloperidol 5 mg.
Of particular note, interim analysis of this study showed
that lorazepam had a significantly longer time to sedation
and awakening; thus, it was dropped from the study. The
mean time to sedation was 18.3 (£14) minutes for

midazolam and 28.3 (£25) minutes for haloperidol.
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Compared with haloperidol, midazolam was also found to
have a shorter time to arousal by 44.6 minutes (95% CI 9
to 80 minutes).'”

A Class III study by Klein et al'® found midazolam alone
to work faster than haloperidol, ziprasidone, or olanzapine.
This study compared intramuscular administration of
haloperidol 5 mg and 10 mg, ziprasidone 20 mg,
olanzapine 10 mg, and midazolam 5 mg. Midazolam
resulted in a larger proportion of patients adequately
sedated at 15 minutes when compared with haloperidol 5
mg (difference 30%; 95% CI 19% to 41%), haloperidol 10
mg (difference 28%; 95% CI 17% to 39%), and
ziprasidone (difference 18%; 95% CI 6% to 29%)."® The
effect was less pronounced when comparing midazolam
with olanzapine (difference 9%; 95% CI -1% to 20%)."'"
The rate of adverse events such as extrapyramidal reaction,
hypotension, hypoxemia, and intubation were similar in
each group.

To summarize the above studies, the combination of
parenteral droperidol and midazolam is likely the most
effective option to treat severe agitation. Droperidol appears
to be the superior antipsychotic; however, in situations in
which droperidol is unavailable, other antipsychotics are
effective. Atypical antipsychotics, in particular olanzapine,
appear to have a more favorable profile than other available
traditional antipsychotics such as haloperidol. Among
benzodiazepines, midazolam appears to have a more rapid
onset than lorazepam. When a single agent is used, the
current body of evidence suggests that antipsychotics are
preferred over benzodiazepines, as benzodiazepines may
have more adverse side effects and require more rescue
medication administration though time to sedation for
droperidol, olanzapine, and midazolam are similar.

Ketamine

The N-methyl-D-aspartate receptor antagonist ketamine
has been widely used in the ED for pain treatment at doses
of 0.1 to 0.3 mg/kg intravenous, for procedural sedation at
doses of 1 mg/kg intravenous or 3 to 5 mg/kg
intramuscular, and for induction during intubation at a
dose of 2 mg/kg intravenous. In the 2010s, the use of
ketamine for the management of severe agitation became
widespread in out-of-hospital and ED settings, most
commonly employing doses similar to those utilized for
procedural sedation.'”” Ketamine was thought to be an
ideal agent for this purpose, given its rapid time to effective
sedation: <2 minutes following intravenous administration
and 2 to 10 minutes following intramuscular
administration. '’ 212272933 Compared with
antipsychotic or benzodiazepine-based regimens, ketamine

appears to provide faster and more reliable management of
agitation following a single dose of medication, particularly
in cases of intramuscular administration.

However, with increased use for severe agitation,
discussion within the medical community has emerged
regarding ketamine’s safety profile. The use of ketamine to
treat agitation carries an appreciable risk of laryngospasm
(1% to 4%) and hypersalivation (up to 20%) with an
infrequent need for intubation due to these adverse
effects.””*”?? Reports of respiratory depression following
intramuscular ketamine administration to treat agitation
range from less than 2% to more than 20%.”"*”%37%%7
Intubation rates vary widely (0% to 62%), although it is
likely that patient, treating physician, and departmental
factors, along with initial unfamiliarity with use of
ketamine for management of agitation, resulted in
intubations that may not have been truly reflective of the
degree of respiratory distress.”*>2¢272%30:3641 Eop
example, in a 2016 study by Olives et al,”* the odds ratio
for intubation was 2.57 (95% CI 1.05 to 6.27) during the
overnight shift compared with patients presenting during
the day shift, and individual physician intubation rates
varied from 0% to 100%. Additional concerns regarding
labile hemodynamics (either elevated blood pressure/pulse
rate or hypotension) and emergence phenomenon have not
been found to be clinically meaningful when ketamine is
employed to treat severe agitation. Finally, despite widely
publicized fatal incidents temporally related to out-of-
hospital ketamine administration administered to treat
severe agitation, deaths due to ketamine appear to be rare.
In a prospectively collected out-of-hospital registry that
included 3,795 patients receiving intramuscular/
intravenous ketamine with a median dose of 3.7 mg/kg for
altered mental status/behavioral reasons, ketamine could
not be excluded as the cause of death in only 4 patients.*”

Unfortunately, the body of literature informing the use
of ketamine to treat severe agitation is uniformly flawed.
No studies of sufficient quality were identified to inform a
recommendation for or against the use of ketamine for this
purpose in the out-of-hospital or ED setting. Nevertheless,
the rapid time to effective treatment and reliable degree of
sedation following intramuscular administration in cases of
severe agitation mean that ketamine remains an option in
situations where the safety of the patient, bystanders, and
staff necessitate a more rapid and reliable treatment of
agitation than provided by other therapeutic options. It is
possible, but not certain, that this medicine carries with it a
higher rate of respiratory compromise compared with
alternative agents.”>****?>>%% Close observation for
potential respiratory and hemodynamic compromise
following administration is essential with initiation of
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continuous ECG monitoring, pulse oximetry, and
continuous waveform capnography as soon as the situation
safely allows.

Of note, the evidence surrounding emergency physician
use of ketamine for procedural sedation was reviewed in a
2014 clinical policy.** Ketamine is widely and safely
administered for procedural sedation in EDs, and
emergency physicians are already familiar with the drug’s
desired effects and potential complications. As such, the
authors made a consensus recommendation for its use for
sedation of agitated patients in the ED.

Other Agents

Whereas the vast majority of the literature has focused
on the use of antipsychotics and benzodiazepines for the
management of acute agitation in the out-of-hospital and
ED settings, other modalities have been studied and may be
considered. This brief review is included to frame an
understanding of alternatives to the more traditional
medications described above.

One Class III study by Asadollahi et al® investigated the
efficacy of intravenous sodium valproate versus
intramuscular haloperidol in the treatment of acute
agitation in the ED. This single university hospital double-
blind parallel group included agitated adult patients as
confirmed by an attending emergency physician or a
psychiatrist. Of note, physiologic causes of agitation were
excluded. The primary outcome was agitation measured at
baseline and 30 minutes after injection using 3 different
agitation scales. The valproate study arm (80 patients)
received 20 mg/kg intravenous valproate compared with
5-mg intramuscular haloperidol in the second haloperidol
study arm (80 patients). No significant difference was
found in the sedation scores between valproate and
haloperidol arms with regard to decreased levels of
agitation. The endpoint change in efficacy measures at 30
minutes after the first injection (intention-to-treat,
N=160) was larger for the valproate-treated patients
(4.73£1.93) compared with haloperidol-treated patients
(5.45+£2.09). The authors did note that the haloperidol
treatment group had a significantly larger proportion of
patients who showed at least one adverse event (37 of 80,
46.2%) than the valproate treatment group (24 of 80,
30%), with intense sedation 30 minutes after intervention
representing the most frequent adverse event. Of note, they
also found a vomiting and headache incidence of 16.2%
(13 of 80) and 11.2% (9 of 80), respectively, in the
valproate treatment group compared with none in the
haloperidol group. The authors conclude that valproate
may be a viable alternative agent for treatment of agitation;

however, the side effects of headache, vomiting, and
teratogenicity may limit its utility.

Two other Class III studies evaluated supplementing
intramuscular haloperidol with additional agents for the
treatment of agitation.46’47 In the first Class I1I study,
Raveendran et al*® utilized intramuscular promethazine in
addition to haloperidol compared with intramuscular
olanzapine with the intent that the addition of
promethazine will reduce the acute dystonic reactions
sometimes seen with haloperidol. In this single-site trial
performed in a psychiatric ED in south India, patients with
acute agitation were randomized to receive either
intramuscular olanzapine or intramuscular haloperidol plus
promethazine. Both were equally effective for the primary
outcome of tranquillization or sedation at 15 minutes and 4
hours. Additional findings demonstrated that the
combination of haloperidol plus promethazine sedated
patients more rapidly, and the effects lasted longer.
Seventeen percent more patients given olanzapine
compared with haloperidol plus promethazine required
repeated physician involvement for increased aggression
(number needed to treat=6, 95% CI 4 to 13), and
additional medications were required to manage aggression
over the 4 hours of the study period in 20% more patients
who were administered olanzapine than those given
haloperidol plus promethazine (number needed to treat=6;
95% CI 3 to 10), 65 of 150 (43%) versus 31 of 150
(21%); relative risk, 2.07; 95% CI 1.43 to0 2.97).” The
authors concluded that both olanzapine and haloperidol
plus promethazine provided effective sedation with similar
adverse events, but haloperidol plus promethazine resulted
in longer sedation over 4 hours without the need for
additional sedative agents.

In the second Class III study, the TREC (tranquilizagio
rdpida-ensaio clinico [rapid tranquillisation-clinical trial])
Collaborative Group (2003)"” compared intramuscular
midazolam with the combination of intramuscular
haloperidol and promethazine. This pragmatic randomized
clinical trial enrolled aggressive or agitated patients with
mental illness in 3 psychiatric EDs in Brazil. The primary
outcome was patient tranquility or sedation at 20 minutes.
Numerous secondary outcomes were evaluated: patients
tranquil or asleep at later intervals, patients restrained or
given extra drugs within 2 hours, and severe adverse events.
With regard to the primary outcome, 134 of 151 (89%) of
patients given midazolam were tranquil or asleep after 20
minutes compared with 101 of 150 (67%) of patients given
haloperidol plus promethazine (relative risk 1.32; 95% CI
1.16 to 1.49). The midazolam study arm continued to
demonstrate statistically and clinically significant
superiority with 13% tranquil or asleep (relative advantage
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1.13; 95% CI 1.01 to 1.26) at 40 minutes. After 1 hour,
about 90% of both groups were tranquil or asleep. It is
important to note that in the midazolam study arm, 15-mg
intramuscular midazolam was predominantly used, which
is a higher dose than other studies reviewed. Notable
adverse events occurring in each group include one patient
given midazolam who had transient respiratory depression
and one patient given haloperidol-promethazine who had a
grand mal seizure. The authors conclude that both
treatments provide effective sedation with midazolam,
demonstrating more rapid onset of sedative effects.

Summary

For patients with acute agitation in the ED, a
combination of droperidol and midazolam is preferred
given the improved time to sedation and side effect profile.
If a single agent must be given, droperidol is preferred. If
droperidol is not available, use an atypical antipsychotic. In
cases where safety calls for the use of ketamine, it must be
done in a setting where staff can institute immediate
hemodynamic monitoring and advanced airway
management when needed.

With respect to special populations, we were unable to
make specific recommendations for sedating agents in older
patients (more than the age of 65 years) because there was a
lack of studies that looked specifically at this patient
population. Out-of-hospital studies were included in our
literature search; however, none of these studies were
determined to be methodologically adequate to inform a
specific recommendation, regardless of the agent(s) studied.

Future Research

Available research on the management of severe agitation
is impacted by the urgent and dangerous nature of the
presenting complaint, degree of mental status changes, and
emergent setting of patient presentations. These factors limit
the robustness of the literature base and make studies of
novel treatment options fraught with difficulty.
Furthermore, evidence-based regimens to treat severe
agitation typically utilize generic drugs, such as droperidol,
midazolam, and ketamine, making pharmaceutical company
sponsorship of any trials involving these drugs unlikely.
Given these limitations, future impactful trials will likely
require governmental or organizational grant funding,
standardization of inclusion criteria, meaningful endpoints
for treatment of severe agitation, and methods of dealing
with informed consent/research ethics in a vulnerable
patient population defined by a severe degree of agitation.
High quality research should focus on the following:
e Examining the effectiveness of nonpharmaceutical

interventions.

e Examining the optimal use of oral and sublingual
interventions.

o Determining the efficacy, safety, ideal dosing regimen,
and most appropriate situations for the use of
ketamine to treat severe agitation.

o Directly comparing the efficacy, safety, and ideal dose of
leading options for treatment of severe agitation, such as
droperidol (particularly compared directly with
haloperidol, and midazolam at lower doses), atypical
antipsychotics, midazolam, and ketamine (and
combinations thereof).

o Determining the efficacy, safety, ideal dosing regimen,
and most appropriate situations for the use of adjunct
medications (such as diphenhydramine,
prochlorperazine, and others) in combination with other
sedating agents.

o Identifying a standardized scale to assess agitation in the
ED.

o Identifying
agitation.

o Identifying the safest and most efficacious treatment for
acute agitation in older patients.

o Exploring disparities related to race, ethnicity, and
language that influence the treatment of severe agitation.

out-of-hospital  treatments for

severe

Relevant industry relationships: There were no
relevant industry relationships disclosed by the
subcommittee members for this topic.

Relevant industry relationships are those relationships
with companies associated with products or services that
significantly influence the specific aspect of disease

addressed in the critical question.
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Appendix E1. Literature classification schema.*

Design/Class Therapy’ Diagnosis® Prognosis®
1 Randomized, controlled trial or meta- Prospective cohort using a criterion Population prospective cohort or meta-
analysis of randomized trials standard or meta-analysis of analysis of prospective studies

prospective studies
2 Nonrandomized trial Retrospective observational Retrospective cohort

Case control
3 Case series Case series Case series
*Some designs (eg, surveys) will not fit this schema and should be assessed individually.
TObjective is to measure therapeutic efficacy comparing interventions.
j;Objective is to determine the sensitivity and specificity of diagnostic tests.
SObjective is to predict outcome, including mortality and morbidity.

Appendix E2. Approach to downgrading strength of evidence. Appendix E3. Likelihood ratios and number needed to treat.”

Design/Class LR (+) LR (-)
Downgrading 1 2 3 1.0 1.0 Does not change pretest
None I I i Ap'ArObab"'ty
1 level I " X 1to5 05t01 Mmlmallyl §hanges pretest
probability
2 levels 1] X X ) o
10 0.1 May be diagnostic if the result
Fatally flawed X X X is concordant with pretest
probability
20 0.05 Usually diagnostic
100 0.01 Almost always diagnostic even

in the setting of low or high
pretest probability

LR, likelihood ratio.
*Number needed to treat (NNT): number of patients who need to be treated to
achieve 1 additional good outcome; NNT = 1/absolute risk reductionx 100, where

absolute risk reduction is the risk difference between 2 event rates (ie, experimental
and control groups).
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APPENDIX E4. PREFERRED REPORTING ITEMS FOR SYSTEMATIC REVIEWS AND META-ANALYSES
FLOW DIAGRAMS’.

[ Critical Question Flow Diagram ]
————y
s
® Records identified from:
§ Databases (n = 737) > Duphcate(;e(_:g;%s) removed
§ Other Sources (n = 3) -
=
—/
y
S
Abstracts screened Records excluded
R
(n=302) (n=135)
y
Full-text records screened o Records excluded
2 (n=167) - (n=61)
£
@ v
Records assessed for eligibility ; z 3
(n = 106) —_— > Records identified with fatal
flaws or ultimately
determined to not be
applicable to the critical
question
(n =89)
—
v
°
-] Studies included in review
3
© (n=17)
£
~——

Volume 83, NO. 1 : January 2024 Annals of Emergency Medicine el5



¥zoz Arenue[ : I °ON ‘€g SwWNOA

supIpay Aouadowy o speuuy 919

NARIRE) N
orqissod <sdnoi3 Apnmys
Ul SOJUR[EQUIT JOUTW JWIOS

TeA1o)ur 91,0) JO UOTJEUT)SIP
uonisodsip ‘Aejs Jo (3uo|

‘SJUOAQ OSIOADE Ul QOUIOJIP

OU <UONEPIS [BNIUI AJIYOR

0] WE[OZEPIW JO ISOP dANR[AWND
uelpaw Joy31y a1nbal prp

[01U09 YINOYI[e ‘USAIS We[oZepIw
JO 9S0p [enIUl Ul OUIIYIP
JuedIIUSIS OU 93IBYISIP

[Hun Udy) WOoIJ pue UIl 09

JS11J AU} Ul uonepas papaou dnoid
[0J}UOD UI AI0UW JNQ ‘UOTIBPS
ojenbope yoBa1 0} SISOP [EUONIPPE
JO Juowaambar ur 99U IP

Ou {(LT'T-LTT 1D %S6) 991
surdezue[o 10J soner piezey (11
€T 1 1D %S6) 191 [opradoip 1og
sorjel prezey ‘uiod Aue je pajepas
syuaned jo uonsodoxd ur 20udILIP
pamoys SIsAJeue [BAIAINS {(Uru
9-1 ID %S6) urw ¢ aurdezuejo

pue [onuod ‘(U 9-1 D

%S6) Ul 4 [opLIodoIp pue [01U0D

SIUOAD

9s1oApe pue ‘Aes Jo YySuo] ‘010 ‘o3reyosip
4 [BUN UONEPAS [BNIUL JOJJE UIW ()9 WOLJ
9SOp WEB[OZEPIW [€)0} ‘UONEpas djenbape
[entut SUIMO[[0J UTW ()9 UT PAISISIUIWIPE
9SOp WE[oZEpIW [€)0} ‘93IeyosIp g

[IIun uonepas dyenbope [enIul I9JE UIW ()9
WO} UOTJEPASaI J0J PAdU ‘Uorjepas ojenbape
[eT)IUT JO UTW ()9 UT)IM UOTEPASAI I0J PoU
‘uonepas [enrur ayenbape oasIyor 03 sTnIp
QAT)EPAS TeIojuaIed [BUONIPPE J0 POdU
:SOW0INO AIBPUOISS SUIW ()] PUB G

Jje parepas A[ojenbope uontodoid ‘uonepos
9yenbope 03 own :owooino Arewrd

‘9[e0s Jurod-9 UO PAINSBIW UOLEPS
cuonaosip uerorsAyd 1od Sw oz 03 dn
‘POASIYOE UOTIEPAS [IUN SISOP [BJUSWAIOUL
uay) ‘(8 05< J1) Sw G 10 (8 05> J1) Sw g
WE[OZEPIW A PIAIOAI UdY) juoned yoed

sad
ueyrjodonow
J3re]

€ Ul [eLn JesIur(d
‘Auunp-o[qnop

9q 03 s1eadde ([e1n [eoturo :UOIBPIS 0} SO} J0J SUBIPIW ‘(jopuadoip-oqaoerd ‘3w ¢ surdezuejo) ‘parjonuod
PoINoaxa-Tom ouradns | ur soouaIyIp {(urw §°/9) 0oqaoe[d | dnoid ourdezuejo ‘(ourdezuejo-oqooeld ‘Sw -0qaoerd
9q 03 sreadde wejozepiw | sa sdnoi3 (urw ) ourdezueo pue | ¢ jopuadoip) dnoi3 jopradoip ‘(surdezuejo ‘purq-oqnop
s aurdezuefo snid (utwa ¢* 1) joprradoIp 10y 19310Us -0qooe|d ‘[oprodoip-oqooeld) jonuod ‘paziwopuel (€100
Topuadolp Jo uoneuIquIo)) Apuesryrusis uonepas 03 oull |, :0] UOTBZIWOPURI Y00[q pazundwo) “I0JUQONNIA] I [ 10 UeyD
paysiqng
SJUdTWIO)) ugisoq ApmyS NUIPIAY I8dX
pue suoneIwI| S)nsay SIINSEIA] AW0IN(O) PUEB SPOYIIA pue 3unjes Jo ssgp) pue Apm)g
JIqe ], ATenudpIAY

Lo earun)



/12 2upIpay Aouddowy fo speuuy

Y7oz Arenue[ : 1 'ON ‘€g ownjoA

SOUI00)NO
9SIOAPE JO sdjel aredwod
0} paromod jou Apmys
{SISATeu® 9} Ul papnjoul
jou pue uoneziwopuensod

K1oA1p0adsar ‘o6 pue ‘049 ‘o4 18 [opLddorey
pue ‘ourdezue|o ‘wejozepIw J10J JE[IIs

SeM Q1B JUIAD ISIOAPE Y] [[BIAO (700 =d)
[opuadorey pue (£0'=4) suidezue|o yym
paredwod We[OZEPIW J0J SIAIND IATIN-Ue[des]
QU Ul PAJOAJAP AIIM SIDUIIIJIP JUBIYIUTIS
¢A1oAnoadsar ‘suure [opriadorey pue ‘ourdezuelo
‘WrejoZEPIW JY) Ul pAjepas A[oyenbape

Q1M % T PUB Y€ ‘%S “OSOP [enIul

oy Joyye uIw ()] Je (A[oanoadsar ‘jopriadorey
pue ‘ourdezuejo ‘wejozepruwt 10j (17 YOI ‘S €S
-0°9 1D %S6) Ut ¢z pue (0¢ YOI ‘0°L9-S'L
1D %S$6) S'TT (8 40T “S'6S-S'8 1D %S6) §°8
sem uonouny IISN-ue[des] o) Aq pajewinso
UOoIIBpas 0] duIl) UeIpaul opLIddo[ey PaAIdoal
syuaned /¢ pue ‘ourdezue[o paalodal sjuoned

Keys Jo p3ug|

4 pue ‘dog]s paaIasqo 10 (()
JO 21095 uonepas ym syuarjed
Jo uoniodoid ‘suoneorpow
ApTIS M SJUIAD ISIQAPE
‘uonjeguojold eArour 91 0) yam
syuanyed Jo uonzodoid ‘uonepas
QAL 0} UOT)EIIPAW JOYJO 1O
Snip Apmys [euonippe SuIA1091
syuanyed jo uontodoid papnjour
SOWOJINO ATBPUOIIS ‘U

09 PU® S¥ “0€ ‘0T ‘01 & uonepas
ojenbope dAdIdE 0) dwn) SeM

sd Suoy Suoy
orqnd 9 ssoxoe
e onewsdeld
PI[]OIIU0-0ATIOR

popnjoxa sjudred G ‘WejoZepiw paAIadal syudned 9¢ Juasuod Jwoono Arewid {jopradorey ‘pozrwiopuel
907 JO 6¢ ‘ourjoseq powtojur popiaoid /91 pue sSnip Apmis Jo ‘ourdezue|o ‘wejozepruw ‘papur[q-a[qnop L1(1202)
Je paoue[eq 219m sdnoin PIATOIAI 97 PAUAIdS 1M sjuaned €747 NI Sw-G POAIdOAI sjudNEd REILERI I I [e 30 ueyD
UOoNEdIPIAW
(%8€-%C1 1D %56) %ST 30 9s0p 351 JO SANUI sad
pazA[eue jou 10 100UQIQIJIP SUTW ()] J& PAIBPIS %61 0T UIyIIm uonepas aenbope Ky1o-10uur g ut
dn-mo[[oy 03 ssof [ewIuIW (pazAteue (0z1) $71=N :ourdezuejo papnjour dwoono Arewrd | syuoned pajeySe
{A1[1qezijeIauas Jo yoe| Ut ()] 38 pAIepas %05 ‘ourdezue|o 10 ‘ouofe joprrodolp |  JO [eLN) [BIIUI[O
pue douefequi [enudjod £q (pozAteue [11) L11=N :[oprodoip ‘wejozepiw snjd jopriodoip Awwunp-o1din
pajuur] ‘ourdezue|o 1o duofe SUTW ()] 38 PAIBPIS %G L 0} paziwopuel ‘uope)ise Anoe | popul|q-o[qnop
[optiodoip 03 Jouodns sem (pozAjeue §11) 0Z1=N :Wwejozepru 10} UONJEPAS 10J UOHBIIPOUWL A] POZIWIOpPUEL o(£102)
wejozepiw snjd jopradoiq snyd [opuadoip {[9¢=N Suwmbor £ g9-g1 pase syuoned aAnoadsolg I [e 10 10]Ae ],
paysiqng
sjudWwo)) ugisoq Apm§ UIPIAY IBIX
pue suoneywI| S)[NSaY SIINSEIJA] AW0IINQ PUE SPOYRA | Pue 3un3dg Jo sse) pue Apm)g

*(panunuod) d[qe |, A1enuIpIAY

o104 [eorun)




¥zoz Arenue[ : I °ON ‘€g JwmM[OA

sunIpajA Aouadrowry fo speuuy g1

(IL'=d %0°T-19°0 1D %S6 “T1'1=4) 99UAIHIP
ou M (sarpmys 7) Adeioyy uoneuiquiod

sA sonoyAsdiue (dnoi3 surdezeipozuaq

9} UI UOTUTIOD JSOW ) AIOM SJUIAD ISIOAPE
Aroyentdsor {(¢0'=d :L6'0-TH"0 1D %56 *€9'0=4)
Adeioy) uoneuIqUOd YIM JOMO] A[JUedIugIs

SI JUQAD 9SIOAPE AUk Jo sl ‘Aderoy) uoneurquiod
sA sauldoze1pozuaq J(8¢'=d ‘€T 1-65°0 1D

%S6 *$8'0=¥¥) sonoydAsdnue poroaey Apysiys
puoI} [[BISA0 dU3 {(So[onte 9) sourdozerpozuaq

SA SO1joYdAsdiue :SJUOAD 9SIOAPE

£10ylIng pazAeue jou {(Apnys [) uorRUIQUIOD

sa sonoyaAsdnue (z00=d ‘$8°0 03 8%°0 1D %56
$£9°0=¥) duole udAIS d1om saurdozelpozuaq
uoyMm uey) uonepas yeadar ss9 soxmbar Aderoyy
uoreuIquod ‘(sa1pnys 7) Adeioyy uoneurquiod
ynm paredwod sa sourdazerpozuaq (1000 >d
L9°0-9€°0 1D %S6 ‘67" 0=¥¥) USAIS 9q 0} papaau
sosop 1eadar 10M9J SB QANO9JJO 910W 9q AIBI[O
0) punoj a1am sonjoydAsdnue ‘sourdozerpozuaq
sA sonjoyoAsdnue {(sarpns ) :uonepas jeador

J0J Paou {1dypny pazAeue jou ‘(Apmis [) Aderoy
uoreuIquIod sA sonoydAsdiiue (1000 >d 6¥'1
-ST'T IO %86 1€ 1=4¥) Adetoy) uoneurquiod
M parepas axom syudnied jo uontodoid 1oysiy
Apueoyudis e (sa1pnys 7) Adeioyy uoneuIquIod
s seurdozerpozuaq (Sg'=d *01°1-0L°0 1D

%S6 ‘88°0=303) UIW (T 0} G JE Pajepas sjudned
Jo uonodoid oy} ur SISSB[O UOIMIDQ SOUIIJIP

91008 pepef
oy yum siaded [eury papesd
{SJUDAQ 9s12Ape partodar Jo odAy
pue Joqunu oy} Aq paInseaw

Se Joyjoue uey) Ioyes (g

pue uonepas jeadal 10 poou oy}
pue ‘owreljown o1j100ds € ungim
parepas syuaned jo uonodoxd
oy} Aq PaINSLIW SB IOYJOoue.

UBL[} QAT)OJYJ 2Iow (] sem
(uoneurquiod 1o saurdozerpozuaq
‘sonotdAsdnue) s3nip jo
UOIJRUIqUIOD 1O SSB[O B IAUIOUM
PpazATeur {SJUSAD ISIOAPE pUE
‘uonepas yeadal 10J paou ‘pajepos
uonodoid :9woono yoes 10y

N0 POLLIED 0IoM (UOTJBUIqUIOD 10

SOIPMIS | ou sem 2191 [[RI9A0 {(satpm)s ¢) sourdozerpozuaq | “onoydoAsdnue ‘durdozeipozuaq) | sisA[eue-eglow pue
papnjoul/[enpIAIpUT WOLJ SA sonjoydAsdnue :(sarpnis / Jo ) uiwu SSB[O SnIp JO suosLedwod | MIIAJL dINJBIA] (9100)
sSurpuiy y10ddns synsoy 0¢-S1 e payepas uonodoid saorre papnjour / osimared 10J sosA[eue-eION OIJBWISAS I [ 19 3ezo10Y]
paysiqng
sjudWWo)) SAINSBIIA] usdisa(g Apm§ QUIPIAY IeIX
pue suonewI| S)nsay WI0dINQ pue SPOYIIAl pue 3unjds Jo sse) pue Apm)S

*(panunuod) d[qe |, A1enuapiay

Lo earun)




612 QupIpay AudSowy Jfo speuuy

Y7oz Arenue[ : 1 'ON ‘€g ownjoA

POJIIUDIOIIP JBYMIWIOS
1se9[ Je {Auo syuaned
oeryoAsd ¢ asteryoAsd

wedozelo] Jo 9,¢ pue

0quIod JO 9,9 sA [opuadorey Jo 9,07 ut
JwopuAs reprueifdenxs ajou ygnoyye
sdnoi3 Suowe payUAPI OUIJJIP
JuedIIUSIS A[[BOIISIIE)S OU {IOPIOSIP
[093ds ‘ypnowr AIp ‘ssouizzip ‘erxeje
‘(wredozelo] 10 oquod ueyy jopLadorey
ur 1oy31y) SwoIpuAs [epruerfdenxo
:SJUQAD 9SIOAPE {(pasoidwr pey

sdnoi3 oquoo pue wedozelo] ur syusned
a10W Y ¢ 18 eME JT) ‘970'=d H<D
‘€10'=d H<T Y ¢ Je doojse :86'=4 T>H
910'=d H>D *1¥0'=d T>D ‘¢ Moy 18

€ pue 7 sInoy je Juediyiugis A[jeonsnels
1010 Suney OLIeIYIAS] JOLIg PIYIPOIN
9Tr'=d T>H ¥90'=d H>D ¥10'=d T>D
‘(yueoryiugis A[peonsiye)s jou) auore (H)
[opriadorey 10 (JuedyyIugis A[[eonsne)s)
ouoje () wedaze1o] poA1addI

oYM 9SO} UBY) [ | J& SOI0OS JOMO]

pey (D) uoneurquiod SuIAI0I sjuaned
:9[e0S IOIARYQg PRIBNTY

o1eos

suorssaxdwiy [eqolD) [eorur)
pue ‘o[eog Io1aByoq PAIeNTY
‘o[eos Suney oLeIYoASd Joug
PAYIpPOW UO A[INOY PISSISSe
:SQINSEOW OWOIINO [j0q 10

Y ¢ snoraaxd

oy ur ondojoimau

10 ourdozerpozuaq

B JIM JUOW)BA) pUE
‘ewroone|3 o[3ue moleu
9Inoe ‘uorsuairadAy

10 uorsudjodAy

9I0AQS ‘UONINIISqO
Kemlre ‘“QuOIPUAS
jueudiew ondojoimnou
‘wmnuep ‘uorssaidop
WA)SAS SNOAIOU

[enuad ‘AyanisuasiodAy
J1319[[8 puE

(pauryop) uonedIxour
[oyoo[e  SNOIAQO
Areorurpo,, yrim

syuoned popn[oXH

G< 21005 9[B0S

Suney oLeIYIASq
Joug yum (Jo1aeyoq
SSO[ISAI 10 ‘QAl)[NESSE
JAIONI)SOP “QAISSQIZTe
‘pareide) [01U0ISAP
[eIOIARYQq PUB
sisoyoAsd yym syuaned
dd ‘[ew papuiq

3

ad., £q papm3 JUQWISSASSLAI JB duI[oseq uey} sa109s | [opuadorey JA] Sw-g ‘wedozelo] -o1qnop ‘aanoadsoxd 4(L661)
JuSW)BAI} puk uonen[eAy | Jomoj pey sdnoid [e ‘pajjoiud sjuoned g6 NI Sw-Z 01 paziwopuey “10JUQONNIA] I Ie 30 e Seneqg
paysiqng
SpUIWWO)) SIINSELIA[ udisa(q UIPIAY Iedx
pue suonewI| s)nsoy W0dINQ pue SPOYIIIAI Apm§ pue 3uas Jo ssg) pue Apm)§

*(panunuod) d[qe ], A1enudpIAj

o104 [eorun)




¥zoz Arenue[ : I °ON ‘€g JwmM[OA

sunIpaA Aouadrowry fo speuuy ()72

S}09JJ0 OIS O]qEIISOPUN UT dSBAIOUL
Kue jnoyym [opuadorey uey sjuonjed pojeyde
Jo [onuod prder azow ur synsar joprodoip
‘(8w ¢) sasop JA[ [enba ul jey) popnjouod
SIOUINE Q) {PAIOU 2IOM SUOIIBII ISIOAPE IS0
OU <UOT)OBAI JIUO)SAP JNOE UE )M JoJe] | §]
pauanjax jopradorey A PaAIdda1 oym judned

1 ‘sdnoi3 oy Suowe SuSIs [BIA Ul QOUIIJJIP
JUBOIIUSIS OU (8 =4 TOAS] QOUDPIFUOD %G
g 1e ) aInox AJ oyl £q USAIS uaym s3nip ayy
U90M}0q OOUAIQYJIP JURILIUSIS OU ‘UMW ($0'=d)
0€ Pue “(10'=d) ST “(900'=d) 01 e [opriadofey
AT ey} a10w APUedIuSIS SSOUSATIEqUIOD
pasea10ap [opLiadoIp NI {(VAONY

‘€0'=d) [opradofey AT 03 uey) jopuiedorp

JAII 03 @suodsar pider arowr Ajjueolyrusdig

uorjeNSIuIWIpE
UONBOIPIW I3}J UL ()9 PUB

‘0€ ‘ST °01 °g 1e susis [e)A pue
9[BOS SSOUQAIIRqWIOD Julod-G € U0
parer sjuoned :0Isedw SW0oINO
‘snouoaenul joprodoip Jw-g
paALedal syudned ¢ ‘snousaenul
Topuradorey paaredar syuoned 71
‘rernosnuwenjur jopriodop

Sw-¢ poA1ooal sjuened

97 ‘rejnosnwenul jopuadorey
Sw-g paAresar syuanjed |7

jurexsor eorsAyd

as
Ay1s10A1UN B UL

Surnnbax
syuoned ‘Apmys
aAnoadsord
‘pur|q-9[qnop
‘paziwiopuey 111

a(T661)
e 19 sewoy |,

(uonenge jo

uoneInp) swoono Arewrid
10J S[BAIOIUI JUOPIJUOD
OpIM UI PYNSAI OZIS
orduues [ews ¢(owooino
K1BpU029S) 91098

uonepas Uey) PoIoJuAd
-juonjed arow A[qendie

SOWO0NO ATEPUODIS UI SIOUIJIP

ou ‘dnoi3 uorreurquod ay) ul (% 19-%47

1D %56 “%1¥) TI PUe (%6L-%Th 10 %S6
‘%¢9) syuoned wejozeprt 81 “(%7S-%61 10
%56 ‘%¢c¢€) suaned jopradoip |1 ur paxmnbaz
SeM UONEPas [EUONIPPE SUOTIEUIqUIOD ) 10
(urur g¢-g1 YOI) UL G pue ‘WiejoZepiu 10§
(urwr g¢-¢1 YOI) U g ‘joptredorp Jog (urw

$109JJ9 SIOAPE PI)e[AI
-3nup pue ‘uoneye jo soposido
Joypany ‘saunfur juoned pue

JJE)S “poIoISIUTWIPE SeM UOIJEPIS
[eUONIPPE [[iUn swn papnjout
SOW00IN0 ATBPUO0IIS ‘pasmbax
Q10M JJE)S AJLINODS N oY) SB
paujop ‘uone)iSe Jo uoneInp oy}
sem swoono Arewtid ¢(uoneyge
9inoe 10J Sw ¢) wejozepruwy/(Jw

BI[EN)SNY UI S}SIA

sem 9uosaid oq 03 paimnbax L€-T1 YOI ‘urw o) uoneyde jo uoneinp ur ) [opuadoip pue [enuue 000°LZ
sem JJels AJLnoas own JOUIRYJIP OU SeM I {(67=N) UONRUIqUIOD ‘(Bw (1) wejozepiw ‘(Sur (1) s qH ueqin (0102
‘owoono Arewrtd oy, SA (67=N) wejozepiur sa (¢¢=N) [optrdoi(q Jopradoap N1 Jo 1Y papullg | ul 1Y papullg 111 [€ 39 19)SIQS]
paystiqng
S)UIWUO0)) SIANSBIIA[ ugdisa ApmyS UIPIAY IedX
pue suone)ImuIy S)SAY dW0d)N(Q) pue SPOYIIIA pue 3unas Jo ssep) pue Apm)§

*(panunuod) d[qe ], ArenuapIAj

Lo earun)



172 QupIpay Aousdowy fo speuuy

Y7oz Arenue[ : 1 'ON ‘€g ownjoA

TeLn
douoeAINba ue se paugIsap
10U 9SNEI3q NI} JOU SI
S1uoSe Sunepos A1
A[renba are [oprodoip

puE We[OZBPIUL,,

Jey) UOISN[OU0D A G9 0}

QT ‘pajjoIua |1 pue syoed
Apms 1SO[ /] :SUONB[OIA
1090301d JO JOqQUINU
2A1309[qns uonepas o}
i jurodpud aA1399[qns
pue pazipiepue)s

10U SI JUTRIISOI [BOILIAYD
Surmboar  uoneyde
PpasIew,, (UOISN[OUL
9uourjean dsr3ojooeunreyd
10J oouddjaid oaey

Kew Koy pue payjoIuo jou
91qI81[e Iaquinu p[oj J0u

JuowdFeurw AeMIE OAI)OR

10J POQU PISLAIOUT AR ABUI WE[OZEPIW }IM
parepas swuaned 1nq [opriadop 1o wejozepru
Suisn syuaned pajejiGe Jo uonepas jenbape
JO 19SUO JO QWIT) UI 9JUIQJJIP OU PIPN[OU0D

¢ 1O 3uof ym uonzodoad ur 90UAIIP OU
£)10400 WE[OZEPIW Ul 9I0M UOHBqMIUI SUIpaou
juonjed | oY) pue UOTIB[IIUOA PIISISSE SUIPIOU
syuaned ¢ fjopuadoip 10y 0] pue Wejozepru
10J T :$1U9A3 9S10APE (16'=d ‘%€ 61-6F1
1D %S6 “%T T JO 9UAIIIP) (% €S) studned
jopradoip 6/ Jo 7t pue (%t'sS) siuened
WE[OZEPIW {7/ JO [4 ‘Ul O 18 :(100>d

%t €7-6'CT1 1D %S6 ‘%187 JO 9OUAIIP)
parepas Ajarenbope (94,6°91) siuaned
[opradoip g/ Jo €1 ‘parepas Ajoyenbope
(%9"t¥) siuoned wejozepiu ¢/ Jo ¢¢ ‘Ui ¢
18 UL -() [D %S6 “UIW §' JO 90URIRHIP “(Su
01) [oprodoap 103 ur § “(Sw ¢) wejozepru
10J UIW G°Q :UONEPIS 0} WL} UBIPOW {(p'=4
‘€TT-19°0 1D %S6 198°0 O1eI pIezey) Uonepas

sojel
JUDAD 9SIOAPE pUR ‘DY Ped|

-71 uo [eardul 91 Q) ‘uonepas
9jenbope 19)j€ Ul ()9> UOTJEPOS
10J poou :syurodpud A1epuodds
SUTW ()] PUB G Je POJEpos
suonzodoid pue ‘uonepas 03
sown ueIpaw ‘(pa[as | ‘posnore
A[p[iur g “pasnoie A[9jerapour

€ ‘pasnore A[Y3Iy 4 ‘pasnore
A1y31y pue jugoIA ¢ ‘dogse

0) 9reos uoneyde yurod-9 uo 7=
91095 UoEPas 0} dwn Jutodpuo
Krewnd oy ‘Aderayy juonbosqns
asoyo uerdrsAyd Sunean uoyy
‘uonnjos ur Sw () oY) Uey) 9I0W
J1 ‘3w 'z paaradar juanyed 3y
0S> J1 $S9[qE) JoqUINU WOPUEBI
Aq poUIILINOP UOT)BZIWOPULL
‘Uonepas [uN Ul G ‘AI9Ad

UonEeoIIXojul
[oyoore ‘(erxodAy
‘eruaoA[SodAy)
uorye)ige sasneo
9[qQISIOAI puE
‘Koueudaid ‘Gnip
0} K319 18 M
syuoned papnjoxa
JUOPISAI IOTUDS
10 Surpuope 1od
JUTRI)SAI [BOTWAYD
paxmbai pue y30q
10 “uoT)BITXOIUI
‘SSQU[T [RIUDW
woij paje)se

K 69-g1 page
syuaned papnjour
“Uonepas Jo 1osuo
10 [oprrddoip
pue wejozepru
Al 21edwod

0} 9A192[qO
‘Tendsoy
Kyis10A1UN
uerensny a3ie|
& ur jopradoip
SA WejoZepIu

‘se1q uono9as 10y [enusjod 0} SWII} QOUAIQIJIP OU :SISAJRUE [BAIAINS snouaaenul Sw-¢ ‘jopriadoIp ATJO LDY A9002)
nq ‘1 udiso( se speys | ‘[opuadoip sjuoned ¢/ ‘wejozeprw syuoned 4/, 10 WE[OZEPIW :UOUIAIIIU] ‘purq-o[qnog I [ 30 pouy
paystqng
SpuIWUI0)) SIINSBIIA] ugiso ApmS | ddudpAyg T
pue suopejIwIy S)NSIY UW0I)INQ pue SPOYPIIIA pue 3upnds Jo ssg) pue Apn}S

*(panunuod) d[qe ], A1enuapIAg

o104 [eorun)



¥zoz Arenue[ : I °ON ‘€g JwmM[OA

sunIpajA Aouadrowry Jfo speuuy 7o

uoreuIuLId}Op ddueoduwr
[eorur[d 10§ pajiodax

10U S[D ‘Apnys 19p[o
{SOOUQIOHIP [YSurueow
10910p 03 paromodiopun
oI SOWO09IN0

Kjayes ‘paurejurewt

sem SuIpuijq moy Iea[oun
INQq PAIAISIUIWIPE SEM
UOBOIPAW JO SS[O YoIym
SNOIAQO 1 OYBW S)O9JO
9pIs dwos (A[Iqeral
10)B1IOMUI ‘SIdJRI JO
Sururen Jes[oun {(JudSU0d
Surnnbar sarpnys uey
uonendod aanejuosardar
oI0UL) O[EB[IBAE SEM

uoneqnul

[eayoenopus painbar syuaned ou (07 =4

‘3 JO (] ‘wejozeprw ‘94 jo £ ‘duopiseldiz og
Jo ¢ Jopuadoip) syuened 4] JO [Z Ul PALINOO
uadAxo [eyuswarddns yym judunean panmbar
Aqreorur]o yey) uorssardop Aroyerrdsar (dnoi3
juowied} Aue Ul pIIJIIuIPI AIOM SEIUIAYISAP
JBIPILD OU {UTW ()¢ JB UONEPIS djenbope

[enbo pajerouss [[e nq ‘ouopiseldiz uey 19)sef
parepas [opLadoIp pue wejozepiu (G0 >d
‘8% JO {7 ‘wejozepIw 9y Jo ¢ ‘@uopiserdiz

‘08 Jo ¢ ‘jopuadoip) syuened i1 Jo g¢ ut
AIeSS900U SEM UOIBPIS 10J UONBIIPIW dNISAT
(€0'=d) sdnois (9t Jo ¢) euopiserdiz pue (0§
J0 ) [optiadoxp ayy ur uey) (84 Jo 1) dnoid
wejozepiw Ay ur syudned pajejde oow dIom
210} ‘UL Gt 18 {(80'=d ‘8% JO [ [ ‘Wejozepiu
0S Jo 9 ‘[opriadoip (9t Jo 1 ‘ouopiserdiz)
[eAIIUT UTW-()€ Y] J& PIJBIISE PouTeal

oym sjuaned Jo IoquINu Ul dJUdIJJIP Ou
(10°=d) sdnoi3 (8¢ Jo ¢1) wejozepiu pue (g
Jo 07) [oprrodoip ayy ur ueyy ur g1 18 (94 Jo
87) dnoi3 ouopiseidiz oyy ur pajeySe pourewal

paInseaw dIoMm
S[AJ] dPIXOIP UOQIRD [BPI)-PUd
pue ‘suorjeInies ua3Axo ‘SSINV
Papn[oul pue Ut O | pue ‘09
‘St ‘0€ ‘ST ‘0 e IenOSNWIRIIUT
Sw-¢ wejozepiw 10 ‘Sw-()g
suopiseidiz ‘Sw-¢ [opriadoip 0}
pazrwopuer syudnjed {(ajqe[rese
IoUOILISAI UM dfdures
QOURIUDAU0D) UOTIBPIS JUITIOUID
Surnnbar syuened gy porende

syuoned

000°86 JO snsudd
[enuue yim

4 ueqan e
pul|g-aiqnop

Axo01d ssofun juosuod jo syuoned a1ow {(wejozeprw gy ‘Quopiserdiz KJonoe Jo [eLy) puIjq-s[qnop ‘pazrwopuer 4(5002)
JOATEA JOPUN JUSUIINIIOY 9¢ ‘Jopradoip (g) 1e103 syuoned 4| ‘paziwopuel ‘0An0adsorq ‘0An00dso1g I ICREREIRE
paysiqng
SHUIWWO)) SIINSEBIA] udisaq ApmI§ | ddudpIAg Ied X
pue suonewI| s)nsay W0dINQ pue SPOYIIIAl pue 3unjds Jo ssg) pue Apmj§

*(panunuod) d[qe ], A1enuapIAj

Lo earun)



¢z Qunipajy AudSowy Jfo speuuy

Y7oz Arenue[ : 1 'ON ‘€g ownjoA

pa1odai jou suostredwod
ordnnw 103 juounsnlpe

pue spD ‘sayoeoidde

uIapour 0} SuIpI0ddk PIJepIeA
J1ou Aepo) pasn SI et} AUO Jou
SI1)Nq ‘PoIePI[eA SBM J[BDS
uorye)ige Furpurjq UBIOIUI[O
JopuIy ‘s1091J0 9pIs s, SnIp

o jo soqyoId ssojpregar
“Apms papurjqun p[ayy

9y} Ul Pajepas 9soy) Papnjoxad
os[e ‘syuoned pajejde

SSO] PIeMO) UOIIOJ[S PIAseIq
9ARY JYSIW YIIYM ‘UONJEPIS
210J0q UMEBIP POO[q Y}IM
paoe[d SA] pey pue siojiuow
uo nd a1om A[Surudos
syuaned {(uonepas jJo paau ul
Sunuasaid syuoned g7 [eordKy
Jo oAneIudsaIdor yeymouos)
BWNEI) PEOY POPN[OXI JNq
sjuaned pajeIIXO)Ul/PajRLIGIUT
paopnjour ‘oAnejuasardor a1ow

urur ()¢ Je (8=N) [oprodoip ueys (0y=N)
uoAI3 a10m wedozelof Jo sasop jeadax
arow ‘wedazelo] uey) urw (9 pue ‘o¢ ‘S|
‘01 1B S2I09S UONIBPAS JOMO] AJuBdIUFIS
pey [opradoip Surareoar syuaned furw

G 1e so[;go1d uoryepas Ie[Iwis pey s3nip
1109 {(%61) siuaned gg ur juasaid sem
UONBIIXOJUI [OUBYIR (%4) § Ul [EMBIPYIM
[ouey)d pue ‘(%0 1) 07 Ul ssaujjr oLeIyoAsd
‘(%¥1) 8 ut A1o1x0) 8Ure209 (%7L)
syuoned 941 ur A1191x0) durwejaydweyiow
0} panquyIe sem uoneyse {opadoip
paarooar syuenjed g pue wedozelo|
paaraoar syuaned (| ‘sSurpuane g¢ Aq
u29s 70z=N :(dn-mo[[oJ 03 ssoj/uone[oIa
1090301d) s300ys ejep 9ordwoour

$< 21098

uornje}ige J1 urw ()¢ je 3ursop
1eador tutw (09 pue ‘0¢ ‘ST ‘01

‘G ‘0 1e papIodar foreds jurod-g e
)M uone)Ige passasse (3 05<
J1 snoudaenul Sw-¢ 10 3 OS> JI
snoudAenul Jw-¢'7) [oprodoip
(85 0S< J1 snoudaeUL

Sw- 10 8 (0S> J1 snoudAeUL
Sw-7) wedazelo] :SUOUIAIUL
{(so131911e Surpnjour

s1oyo Suowe ‘Aoueusdard
QWOIpPIX0) d13IoUI[OYdNUE
‘ewunen peay ‘uorsuojodLy
‘(erwoxodAy ‘eruooA[3odAy)
osned J[qISIOAdL A[IpEedl

s syuaned papnjoxs s1ojiuow
Anouixo asind pue ‘ainssoxd

JO snsuad jenuue

pareyiSe yum [eLn

syuaned 00059
Aorewrxoxdde

s g uegn
ue ur syuaned

ordwes UOW[[0IUD I0J JUSSUOD 1o SuIssIw pey g popnjoxd ¢ ‘BLIOIID pooIq ‘oeIpIed uo padeld | PIZIWIOPUEI [oqe| (8661)
KouaZiowd 1opun pajerad AnqiSie jow (g ‘poaudards syuaned 667 a1om syuonjed pajenSe Aoy | -uado aanoadsoig I [® 19 spreyory
paysiqng
SOINSBIA[ udiso@ ApmIS | souapiag BLEY
SJUIWILIO)) PUE SUON BT S)nsaY W0dINQ pue SPOYIIIAl pue 3unjds Jo ssg) pue Apmj§

*(panunuod) d[qe ], A1enuapIAj

o104 [eorun)




¥zoz Arenue[ : I °ON ‘€g JwmM[OA

SuIpIN AousSowy o speuuy 379

surdezuejo pue [opradoip

Al Su1A19001 9s0y) pue
uoreuIquod ur durwerpAyuaydip
SUIAIO00I 9SOY) YIIM QUOP
sasAeue AJIANISUDS {A1enIqie
Powads uone[noed omod

9y} 10J UONJEPAS 0} AOUIIPIP
Urul ¢ $pasu oy} paJeIAqo Ay
Aniqereae Snip 10 juowiLrodxo
[einjeu oy} ySnoy) njosn

u23q 2ARY Y31 uryoyewr

2100s Ayisuadoad ‘sjapow

x0D) oy ur paynduwir ueyy Joyjer
0 99 0} paUWINSSe 1M [OY0d[8
J10J sonjeA JuISSIW ‘Swed)
PAJBIIPOP YIIM PUB PONOO] JIun
uone}ISe/[OY0d[e PAJedIPap € ul
quop sem Apmys :A[iqezierousd
{UONBUIqUIOD UT SUONEIIPaUT
IoUJ0 9A12091 03 sjudrjed owos
10J A1RW0ISND Sem 1 y3noyie
‘ourdezueo 1o [opradoip
SUOIIBIIPAW [A]] AJUO POAIDOAI
oym syuaned papnjour Ajuo

‘SBIQ UOIIIJ[S ([[® B JI UOp Sem
uonenn moy Jespoun ‘swoydwAs
pue uoneuruIo)op ueroisAyd

uo paseq d]qeLIBA sem JuIsop
‘Suone)IWI[ JOUIW YJIm Apnys
[BUONBAISSQO ‘S9FB1I0YS FNIp

(%10

“11=N) eurdezuejo uey) (%] :9=N)
1OPLIOdOIp YIIM UOWWOD I0UL IOM
[OIYM ‘S)091J 9SI9APE [epruelAdenxd
10 3doox0 $1091J9 9s10Ape SuIpiedal
S3nIp uoam3aq 9oudIHIpP ou ([%¢
%1~ 1D %S6] %8 :20USIalIp AInjosqe
‘o4t ourdezue|o <o/ | [opriodoip)
UoMepas 10J SUOIIBIIPIW [BUONIPPE
9A12021 0} AJa1] 210Ul 219Mm duldezue[o
Surareoar syuaned uonepas o) ouy

ur sdnoi3 uaoM)2q OUIIYJIP JUBIIJIUSIS
ou ‘ourdezue[o 10J (urw O¢-01 YOI
urw ¢*/ | pue [opriadop 1oy (Ui gg

-01 YOI Ul 9] sem uonepas enbape
0} QW) {UOTIBITXOIUT [OYOJ[E 0} SUIMO
uonende pey (%98 :980°1) siuened

Jo KAuolew oy {(Sw (] 9sop uerpowr)
ourdezue[o PoA1IAI ]/ Pue (Sw G osop

[> 31038 SSINV

0] dwy St pauyap ‘SSINV Y}

Kq passasse ‘uonepas ajenbope
0} dwn sem dwodno Arewid ayy
quowLodxd [ernjeu e 3urjeao
‘a[qe[reaeun (00T YdIBN

-610¢ 1oquaAoN) [opradoip

10 (610¢ Toquiardog-Any)
ourdezue[o 19110 opew so3e1I0YS
3nip osop pue uonedIpow

o pauruiolop uerdisAyd

SJSIA (I [enuue
000°001 uey
QIOW YIIM IOJUSD
BwIneI) [ [9A9]
ueqin ue 1 Apnys

03 onp JuowLIddXd [eINJRU B Sem uerpowr) [opLIodoIp poAIedal §¢6 ‘(uow Sunean oy ‘uoneide onoe [eUOBAIISqO «(1202)
jey) Apmys o[qeorjdde Apoang 9% €L ‘K 7t oFe uerpow) syuoned Gz | 1oJ surdezuejo 1o [opradoip N oanoadsorg I [ 12 910D
paysiqng
SOINSBIA] udiso@ ApmS | souapiag BLEYN
SHUIWLIO)) PUE SUON L)W SISy W0dINQ pue SPOYIIIAI pue 3unjds Jo ssg) pue Apm)§

*(panunuod) d[qe ], A1enuapIAj

Lo earun)




G7o Qunipay AuaSowy fo speuuy

¥zoz Arenue[ : 1 'ON ‘€g wWMJOA

oJes 1M [[e
‘wedoazero] 10 suopiserdiz

sdnoi3 e

Ul J[IUWIS 9JOM SUOeINp 910 {SeIUIAYISAp
Ie[NOLIUdA pey sjudned ou fewoleway
[eInpgns 9)noe ue d9FeUBW O} UOTIRqNIUT
paxmbai suopiseidiz jo Sw (g SurAreoar
juoned 1 {([%8t] 1€ Jo ¢1) wedazeiof Jo
‘([%6¢€] 1€ 3o 1) euoprserdiz yo Sw 07 “([%9¢]
87 J0 (1) suopisexdiz Jo Sw (] 03 paredwod
([%21] ST Jo €) [opLiodoIp Yiim 10MO] sem
uorssardop A1ojenrdsar ‘Ajjeorrownu ‘uorepas
ONOSAI [RUONIPPE JO PIOU UL OUIJJIP
juedijiugis ou ‘wedozelo| 03 paredwod

uaym asuodsar 1ay31Y (%858 1D %S6) %€
& pue ouopiserdiz jo Sw (7 03 paredwos uoym

asuodsar 10YS1Y (%$-€ 1D %S6) %6€ & yim
SUOTIEIIPAW JOYJO I} ULY) JANIIJJO QIOW SeM
[opuadoip 1ey) pajeasar suostredwod asimared
‘wredazelo] 10§ (2%67) 1€ JO 6 pue ‘Quopiserdiz
Jo Sur 0z 10§ (%S¢€) 1€ Jo [ ‘ouopiserdiz

Jo Sur [ 10§ (%ST) 8T JO L ym paredwod
siuoned (%9) ST JO 91 Ul 9A1OYJD sem

urw G 18 (0>SSIV)

parepas A[arenbope syuoned

Jo uonzodoid oy sem owodIno
Arewrnid o) $9,06>AnoWIX0O
os[nd 10 uorssaidop A10jeadsor
)M JUI)SISUOD dPIXOIP

uoqred [epr-pud ur d3ueyd

© Se pouljop sem uoissaxdop
K1oyendsar ‘seruy)AyIsAp

pue suonenp 91,0

S [[aM SB UL 07| PUB ‘06 ‘09
Sy ‘0€ ‘ST ‘0 ye Anowixo asind
pUE ‘OPIXOIP UOGIEDd [BPN-PUd
[eseu ‘sa109s SSINV PopIodax
‘refnosnwenur wedazelo]

Jo Sw 7 10 ‘ouopiseidiz

Jo Sw g ‘ouopiserdiz

Jo 3w ] ‘[oprradoip

JO Sw G 9A19091 0} PIZIOPUET
J1om syuanjed ‘uonepas
[exduared Surnmbar uoneyde

000001
Korewnrxoxdde

JO snsudd 0y
[enuue ue yum
endsoy orwopeoe
‘ueQIn Ue JR

uey} uonepas prder arow uonensuIwpe [oprdoIp ‘Ul G| je uonepos moe yim syuaned g Jo | [el) puljq-9[qnop fQNo@
ur paynsar jopuadorg 9yenbope :owoono Arewid <syuoned g1 [BLI) PUI[Q-9[qNOP ‘PIZITIOPURY ‘pazrwiopuey 111 [ 10 [oMRIA
paysiiqngd
SJuLWWO)) SOANSBIIA| udIsa( ApmS | ddudpIAy BLEDN
pue suonejrwuIy S)NSAY AW0NQ puUE SPOYIIA pue 3unag Jo sse) pue Apmj§

*(panunuod) d[qe |, A1enuapIAj

Lorjoq eorurd




¥zoz Arenue[ : I °ON ‘€g JwmM[OA

SuIpIN AousSowy o speuuy 9z

S0>d

J1 pasn AJuo uonda1I0d
uoLoJuog ‘paseq Jysrom
10U 3UISOp JUSWISSISSE
Suruayeme pue 9[eds
uonepas pajeprjeAuou
pasn ‘Apmys ygnoayy
Kemjey juowjoIud
wedozeio] paddoys
‘pouuerd useq oaey

03 1eadde jou soop sisAjeue

[opuiadorey 1o wedozelo] ueyy [esnoie

PUE UOIEPIS 0] W] JIOLIOYS JUBdIUSIS

Sey We[OZEPIW PIPN[OU0d APNIS {PIIdA0L
ng oroude sem juoned 1aypoue 2AIsuajodAy
owed9q jopriodofey poIoISIUIpe

juoned | {SuSIs [e}IA Ul 9OUAIQYJIP OU

(urw 08-6 10 %S6) Ut 9°p4 ‘[opLadoey pue
wejozepiu (Ui 781-68 10 %S6) W €'6¢|
‘wedozelo] pue weozepiw :3urUINeME 0}
o U 9OULIRYJIP ueow {wedozelo] 10J uru
T'L1T ‘[opHedofey 1oy Ut ¢ 9z | ‘wejozepru
10J UIW ' [§ Sem [esnole 0} own (ur
61-5°0 1D %S6) Ul 66 sem [opLiadofey

PUEB WE[OZEPIW U2IMIdq (UIW §°7Z-1°G D
9%S6) Ul ¢ sem wedozelo] pue wejozepru
U99M)2q 9JUIRIP Uedw ‘wedozelof

Joy wrw (0zF) 'z ‘Joptadorey 1oy utw (SZF)
€'8C ‘WBJOZEPIW 10J UIL ({[F) 'Y SeM
uonepas 0} SWI) ULdW UONEZIWOPUERI WOIJ
paddoip sem pue Suruayeme pue uonepas

0} own 193u0] JuBdIUTIS A[[eonsne)s

G0™>d J1 AJuo 1uoiRjuog I10J
P931091100 ‘11011d © Paje[No[Eed J0U
az1s odwes ‘pounioyiod sisAjeue
wul cuerorsAyd Suneon

JO UOTJQIVSIP J& PAIY)SIUIIPE
SSMIp 9NOSAI {SPUBUIOD

o1dwirs Mmo[[oJ pue ‘pIemydeq
JUNOJ 0) 9[qE ‘SPUBUIOD [BGIOA
01 dn Surjem=[esnoie ‘uonejide
ou=¢ ‘uoneyde JuIseaIdIp=¢
‘uooIA=[ ‘(ParepI[eA

lou) , e 19 sewoy [, £q Aprys woy
parjIpour sem yey) o[eos jurod

-¢ ' U0 ¢ J1 9Jenbope oq 03 papnl
uonyepas 3w ¢ [opradorey 1o ‘Sw
¢ wedozelo] ‘Sw ¢ wejozepru
JAL 0} POZITWOPURI {PIIAI[IP

[esnore
0] o) ‘UOT)ePIs
0} oW1} :9WO0IN0

“ueugoxd

‘A g1> 98e ‘gI<
uruy/syrealq gp<
Jyer A1oyeardsox
‘uru/syeaq

0¥ 1< ‘@AtsuajodAy
0131918

J1 papnjoxe
‘paurensar
AqrearsAyd Ajrentur
118 ‘oandnisip
K[9I0A9S 10
‘JJBIS/SOATASWIAY)
0} SuruoyeaIy)
AqreorsAyd
syuaned papnjour
¢Apuueypuoned
wolJ JUISU0D
‘[e1I) QOUATUSAUOD

pul[q-a1qnop

WLIOYUT ‘UOTIB[NO[BD e pey wedazelo] jey) pamoys syuaned Snip 0y popurq juoned pue ‘oAnadsord
azrs ojduwres rrorxd G6 1oy sisATeue widul {(gp=[opuadorey | ‘ueroisAyd SuLioisiurwpe ‘queisisse ‘paziwopuel
e ou ‘ojduwes 0oudIUOAU0D ‘Zy=wejozeprw ¢/ g=wedozeio) syuoned [0IBOSAI “Op0d UOTRZIWIOPUET |  UBQIN ‘9)s-0[3uls ,(#002)
nq ‘1 udIs9( se syelS JUS[OIA puE Paje)ISe A[9I0AS [[] papn[ouf poreroud3-rondwo) :u31sop Apmy§ I e 10 AeqON
paysiqng
SHUIWWO)) SIINSEBIA[ ugsaq RUIPIAY Iedx
pue suonejIwI| RN | WI0dINQ puE SPOYIIAI ApnmjS pue 3upjas | Jo ssep) pue Apm)§

*(panunuod) d[qe ], A1enuapIAj

Lo earun)



/72 PuDIpay Aouddowy Jfo speuuy

Y7oz Arenue[ : 1 'ON ‘€g ownjoA

osn Snip
JI01[[1 JO/pUeE SISOUSEIp

oreryoAsd o3ael s

(%07 03 %1 1D %S6

$0/6 90uaIoyJIp) durdezue[o pue ‘(%,6¢€ 01 %L1
1D %S6 ‘%8¢ dudIdgyIp) 3w o [oprradorey
(%IP-%61 1D %S6 “%0¢ dOUSIJIP)

Sw g jopuadorey (%62-%9 10 %S6

M.X.wﬁ QUQUHU,@MUV oﬁo_ﬁmmuﬁmﬁ Qﬁg UO.EQEOO
:V mm2<v EME m~ Jje @Bmﬁom \ﬁmuwﬁvm—uw

SIU9AD
9SIoAPE puUB ‘Uonepas jenbape
01 owr} ‘(PAASIYOL UOLBPIS
drenbape 19)je pue 210J9q)
PAIQ)ISIUTWPE SUOI)EIIPAUL

dNOSAI ‘UM G J© dUI[aseq

woly SSINV Ul 90U Ip
UBIPOUW SEM SOWO00INO ATEPUOIOS
(1> SSINV se pauyjop)

parepas Ajarenbape syuaned

Jo uonodouid oty se pejenyead
‘UONBISIUIUPE UOTIBIIPOW

I0)Je UIW G| JB 2109S SSINV

sem dwoono Arewtid ayj (9[eos
uone)ISe pajepIjeA y) se pasn
sem SSINV U <(Arenosnwenul
PAIQ)SIUTWPE OB PUB ‘SM €
SurIse| yord pue ‘OANNIASUOD [[B)
S)[00[q uonedIpaw parroadsard
Jo 1red se parojsiurpe

rendsoy
Kyro-1ouur
19)u99-9[3uls
‘INUID BWNRI)

[ [9A9T 981e[

B SeM UOI)BIO]
S)[00]1q Joom-¢
Sursn sSnip Apmys
A} SSOIL PAje}oI
sem jeq) [090301d

SAIpMS 19Y10 03 paredwod syuoned jo uontodoid 1oySiy € ur paynsar arom S (] jopradorey jusuyean
[OY[00]. WO} PaJBOIXO0Iul wejozeprw (Uow 9,7/ A (f o95e urIpow) pue ‘Sw ¢ weozepiu uone)ise
a1om syuonyed Jo £102 1990100 pUe dun( Uoamiaq pI[[0Iud ‘Su (1 surdezuejo ‘Sw g yim Apmys (8102)
uornprodoad ySiy e ‘uisoq a1om syuanyed £ ¢/ ‘pausards syuaned ¢pyc JO ouopiserdiz ‘Sw g [opuadojey [euoneAIDsqO I o T8 30 Loy
paystiqng
S)UIWTO0)) SIINSEBIA] udisa@ Apm§ | ddudpIAg Iedx
pue suone)ImuIy S)SAY W0dINQ pue SPOYIIIAl pue 3unjds Jo ssg) pue Apm)§

*(panunuod) d[qe ], A1enudpIAj

o104 [eorun)



¥zoz Arenue[ : I °ON ‘€g JwmM[OA

sunIpajA Aouadrowry Jfo speuuy 7o

ordwes [ews

{SNOUSABIUI UB PIOU P[NOM
djeoadea pue ‘jopriodorey N[
Sw-g 9AB3 AJuo (191u99-9[3uIs
Suoned pojejiSe A[o10A0s

& ur ooe[d 01 sno1a3uep oq Aew
Al UE JBy) J0€] oY) uonuow

10U Op SUONBIIWI] {IB3[oUn
surewdr pajense ([=SHOV)
K[919A9S SB N0 PaLIE)S

ey uontodoid ay) nq syuoned
Jow[ed ur pajnsal jopuradorey
sardwr wue jopradorey

) SOV Ul 9OUIJJIP dIow
‘a1om sjuoned pajepas moy
MO 0} SOV [eUL} o) Uet)
IOYJEI QUI[OSEq WOIJ JOUIIIJIP
e Jodor Aoy uoym SOV

2y} uo 19132q pIp eoidiea jey
Wre[d pue [eL) AJLIOLIdJUIUOU
10 9oud[eaInbs ue

jou ‘synsa1 Aq paioddns jou
SuoISN[OU0d uonuaAIounsod
JUSUISSISSE 9109S Oljel

9)e1 90UdPIOUT OU (] JO 2100S
SHOV UB [3m 10 uonsonb

Ino ur payroads se) sjenpiarpur
pareiSe A[o10A9s Jo uontodoid
UMOUNUN UB SEM 0IOY])
‘Jopuradoyey 10J (8°() UONBIASD
plepuels) §'] pue jeoidea 10y

(uS1sop ALoLRJUIUIOU

Jo 9oudreanba ue jou) 9A103JJ0
se SI AT jeo1d[ea jey) opnjouod
Koyy {(joprrodorey ur 9479,

SA dreoldieA ur 9,68) PAIAPIP
sjurensas 3urpaou uonodoid Jou
owIT) JO UOTRIND IPIAU (90 SA
9%L'8) swoydwAs [epruerAdenxd
Ppue (%$°T SA % 9¢) Uonepas
arow YIm pajeroosse Joprradorey
‘Jopuodoyey 103 (' uoneiAop
pIepue)s) G'G sA ajeoidiea 10y (6|
UOT)BIAQD PIBPUR)S) /' SEM UL

sisAJeue

1eo1-0)-popuojul ‘oyeordjea

sA oqooeld sa [opriodorey sa
oqooed 10J suLIe Ap)s UoamIoq
pue juaned o[3uls & UM
21095 SOV uonuaAunsod
UM QUI[ISEQq Ul SIOUIIYIP
paredwod {(uone)iSe 010Ads
A[owaIxa s1 / 21oym ‘/ ysnoayy
1 9[eosqns jusuodwio) pAIIXH
-0[eS QWOIPUAS 9A1JBSON pue
aAnIsod ay ‘yuenodwr Ajjeorur]o
9q prnom oudIdyyIp Jurod

| & pue ‘9[qesnoreun=¢ ‘doo[s
doop=g ‘paren3e A[o10A0s=]
a1oym syutod Joyoue ¢ YIIm

uerpiend [e39)uared
WIOJJ JUISUOD PAULIOJUT
0INZIdS puB QWOIPULS
jueudijewr ondojoinou
‘ewner) peay ‘sajoqeIp
P[[01IUOJUN 1O ISBISIP
IOAI] ‘BUIpady Isea1q
‘Koueudard ‘SHww 6>
aimssaxd poojq o1]03SAS ¢
(erwoK[SodAy erxodAy)
uonenge o13ojorsAyd
uoISNoXa sLyeryoAsd
/Burpuone (4 4q
PAWLIIIUOD UOI)BIIJISSE[O
9Inpe pajeyse
:uoisnjour ‘Y ut
uorye)Ige JuIsearddp ur
[opuadorey sa ayeoxdea
Jo Koeorygo aredwod
:0A1303(qO ‘[eyndsoy
pajer[ijye-A)soArun

(8°0 uoneIAdp pIepuels) 9'[— 0§ pue duIfaseq udaMIdq SHOV o[eos WA SOV Uo uondofur | Ueyjodonsw d[3uls € je (S102)
sem SOV duldseq mowy am | ‘[opradorey N Sw G sa 9jeordiea Ioye Ut (¢ pue ourfeseq je | [ell dnois [oyjered purjq ol
ysnoyje {1 uSiso( se sHels Al 3/8w 0z paaredar syuaned o8 | painsesw uorje)ise sem awoonQ -9[qnop ‘pazrwopuey 111 19 Iye[[OpPESY
paystiqng
SIINSBIIA[ ugisaq UIPIAY IedX
SHUIWWO)) PUB SUONEIIWI] S)MSAY duWI0d)N(Q puk SPOYIIA Apmg pue 3unias Jo ssep) pue Apm)§

*(panunuod) d[qe ], A1enudpIAj

Lo earun)




672 QupIpajy AudSowy Jfo speuuy

Y7oz Arenue[ : 1 'ON ‘€g ownjoA

dn-mojjoy

0] SSO[ [BUWITUIW :SPOYIaUI
reonsnes areudoidde pue
[RUOIIUSAUOD JUSUISSISSE
Qwo9INo Jo Surpur|q
‘UOTIBIO[[B PI[BIOUOD

Pa110dar o1oM SIUOAD ASIDAPE SNOLILS OU {((£6°T
-€7'1 1D %S6) “L0'7=¥Y ‘ouizeyowoid snjd
[opriadorey 10J (%17) 0ST Jo ¢ sa durdezuejo
10J (%€¥) 0ST JO §9) Y # 12A0 SUOTEIIPIW
Suryepas [euonippe pannbar suizeyoword

snid jopuodojey paAIadar oym asoyy

uey) surdezue[o poA1oddI oym sjuaned drow
(LY T-7€°0 IO %S6) 96'0 =¥ -ourzeyioword
snid jopriadofey 105 (%16) 0S1 JO 9¢1 pue

SYM 7 J9AO
$)091J0 9SIOAPE pUB SINIP [€I0
m 2ouerdwod pue 4 I9A0
S)09JJ9 9SIOAPE PUB SUOUIAIIUL
[OIPAW [RUONIPPE ‘UL (T Pu®
‘021 °09 “0€ ST e pasroiduur
AJearur[d 1o ‘3uIpuodsqe
‘paurensalr ‘dogyse ‘[mbuen,,
1om oym syudnyed jo uonaodord
9y} 2I0M SAWOINO AIBPUOIIS
‘utw (g pue urw g1 Je  dogyse
Jo [buen,, a1om oym syuened

Surpnjour ‘A3o[opoyouwr ourdezue|o 10§ (2,,8) 0S1 JO [€1) somurw G| | Jo uontodoid oy} o10m SOWOINO vIpu]
JUQ[[90X0 ‘sagueyd DY | 1e . doo[se 1o [inbuen,, se passasse Furoq ojdoad Arewrnid ‘ourzeyyowoid snyd Inos “3I0[[9A
o1qissod ojenjeas jou pIp J0 suontodoxd rerurs ur pajpnser sjuewnean) | jopuadoyey N 1o surdezuejo g | Ul A oLyeIyoAsd (L002)
SIOUOIBISAI UOIBPIS 10 1109 (%66) 86T 10J d[qe[reae eyep dn I9Y)10 0) poziwopues ‘uoneyde | (1DY dnewseld ol®
pasIom suonedrpaw yjog | -mofjoj <dnois yoes 0} pazrwopuel 05T ‘00EN noe ym syuaned ynpy 1s-9[3uIS 111 19 UBIPUIARY
paystiqng
S)UIWTO0)) SIINSBIIA] ugisd( ApmS | duIpAy IedX
pue suone)ImuIy S)SAY dW0d)N(Q puE SPOYIIA pue 3unas Jo ssep) pue Apm)§

*(panunuod) d[qe ], A1enuapIAj

o104 [eorun)



¥zoz Arenue[ : I °ON ‘€g JwmM[OA

sunIpaA Aouadrowry fo speuuy ()¢d

“STISIOA “SA S[SLI QANB[AI Y {[BLI) PO[[ONIUOD PIZIWOPURI 7)Y {[eAIdul [ Q) PRIDALI0d 07 () ‘SnOUdABIUL ‘7 ‘d3uel o[ntenbidjul ‘Y7 ‘renosnwenul py; Juowniedap
KouoZ1owd (777 [BAIIUI DOUIPIJUOD ‘7)) OOUBLIBA JO SISA[RUR ‘FONF ‘9[€9S SMIBIS [BIUDIA PAIANY ‘SSHVF 9[edS uonenjeAy ssouwe)-uone)i3y ‘SyHy

Q0UQIQJJIP 9SO [eNuBISqNS
Sw ()] poA1odAl

(1L) %06 Ajorewrxoxdde
pue SW G PAAIdIAI

(LL) %06 Alorewrxoxdde
dnoi3 jopuadojey

o) UI SBAIOYM ‘UIR[OZEBPIW
JO Sw G| 9A10031

0} A[oy1] 210w sem dnoi3
WE[OZEPIW UBIOIUI[O

JO UONRIISIP I sem

3SOp pue ‘9[qezijeIdudd
j0u pue paysew

jou 9A1303[qo pue  [mbuern
pue wyed,, Jo A1Iqeral

10 AJIpIJeA Jed[oun pue
aurpaseq e Aiqeredwos
Jo uonduosop

suizeypowoid-jopriadorey uey) Sunepas
A[pides o10W ST We[OZBPIW NG JAIOJO

d1e sjudde 30q Jey) apnjouod {(duizeyyoword
-jopriodojey ul 2INZIdS {WejoZepIu

ur uorssaidop A1oyeardsar) yoes ur paLmod0
JUOAD 3s1oApe | ‘doorse Jo [mbuen sdnois yjoq
UL %06 U 112 29T 1-10'1 1D %S6) €1°1 sem
wejozeprw ym Ayjmbuer) 10J ysi1 9AnR[OI
‘w0 32 (64 1-91°1 1D %S6) 7€' 1=44

SYM 7 Ul 931eyoSsIp

ou pue { ¢ IS1J Ul peo|
onoyoAsdniue ‘Y 4 1511y SuLmnp
UBIOTUI[O WO} SHSIA [BUORIPPE
paxnbar ‘uorssai3se/uone)se
Jo aposido 1oyjoue ‘s)uaAd
OSIOAPE 0IOAJS Y 7> SSnIp
Papaau ‘paurensa ‘uru (g pue
‘09 ‘0% £q dooys/mbuen syuoned
:0W00)INO ATBPUOIDS UTW

02 e poyepas/[mbuer :owooIno

9SOP PAUIULID)IP

10} paou UoNEepas

papnout ¢ ssauyjt

-URIOIUIO {AYSLI
SI JUQU)eT}
PAUILINP

-UeBIoIUI[d
J1 papnpoxs
‘snoraguep
Juonege

NI paurudop
-uBIoII J1

oeryoksd
wolj uoneyse
/uo1ssaI33e,,

J1 surzepowoxd
-jopuodojey

OU ‘UBIOIUI[D papuIjqun ‘urwr () ye doayse/[mbuern surzeyowod | ‘9zis yoo[q pue sroquinu wopuer | I 10 We[OZepiu (€002)
Jo uonaIosIp je pafjoud | -jopadorey (9,,9) 0ST JO [0] pue wejozepu | Jo d[qe} Aq paziwopuer ‘opdures JAI dTedwod ,dnoIn
o[dures 90USIUAAUOD JNq (%68) 151 30 €1 ‘eurzeyiowoid-joprradorey Q0ULIUAAUOD ‘S(H dLeryoAsd 03 9A103[q0 9ATIBIOQR[[0))
‘] uSiso( se surseq Apmg 0§ ‘We[OZBPIW 0} PaZIWOpURL [S] ‘[0€=N uelizerq ¢ ur [y duewseld | (10 duewseld 111 DHYUL
paysIqng
S)udWIWO)) SIINSBITA[ udisa@ Apm§ | ddudpIAg 18X
pue suopewry SHNSAY WOINQ pue SPOYIIAl pue Sunjas Jo ssep) pue Apnj§

*(panunuod) d[qe ], A1enudpIAj

Lo earun)





