
BR I E F R E POR T

Study rationale and baseline data for pilot trial of dronabinol
adjunctive treatment of agitation in Alzheimer’s dementia
(THC-AD)

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

Leah M. Cohen,1 Eleanor Ash,1 John D. Outen,2 Ryan Vandrey,2 Halima Amjad,3

Marc Agronin,4 M. Haroon Burhanullah,2 Patricia Walsh,5 James M. Wilkins,1,6

Jeannie-Marie Leoutsakos,2,7 Milap A. Nowrangi,2 David Harper,1,6

Paul B. Rosenberg,2 and Brent P. Forester1,6
1Division of Geriatric Psychiatry, McLean Hospital, Belmont, MA, USA
2Department of Psychiatry and Behavioral Sciences, Johns Hopkins University School of Medicine, Baltimore, MD, USA
3Department of Medicine, Johns Hopkins University School of Medicine, Baltimore, MD, USA
4Department of Mental Health and Clinical Research, Miami Jewish Health, Miami, FL, USA
5Department of Psychiatry, North Shore Medical Center, Salem, MA, USA
6Harvard Medical School, Boston, MA, USA
7Department of Mental Health, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA

Abstract

Agitation is a common complication of Alzheimer’s dementia (Agit-AD) associated with substantial morbidity,
high healthcare service utilization, and adverse emotional and physical impact on care partners. There are
currently no FDA-approved pharmacological treatments for Agit-AD. We present the study design and
baseline data for an ongoing multisite, three-week, double-blind, placebo-controlled, randomized clinical trial
of dronabinol (synthetic tetrahydrocannabinol [THC]), titrated to a dose of 10 mg daily, in 80 participants to
examine the safety and efficacy of dronabinol as an adjunctive treatment for Agit-AD. Preliminary findings for
44 participants enrolled thus far show a predominately female, white sample with advanced cognitive
impairment (Mini Mental Status Examination mean 7.8) and agitation (Neuropsychiatric Inventory-Clinician
Agitation subscale mean 14.1). Adjustments to study design in light of the COVID-19 pandemic are described.
Findings from this study will provide guidance for the clinical utility of dronabinol for Agit-AD. Clinical-
Trials.gov Identifier: NCT02792257.
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Introduction

Agitation is a common and distressing neuropsychi-
atric complication of Alzheimer’s dementia (AD),
for which there are currently no FDA-approved
treatments. Behavioral and other nonpharmacolo-
gical interventions are recommended as a first-line
therapy, butmay be difficult to implement in routine
clinical practice, and less efficacious for more acute,
severe agitation. Antipsychotic medications, the
most widely used class of medication to treat
Agit-AD, appear to be only modestly effective and
are associated with increased mortality in older

adults with dementia (Schneider et al., 2006). While
antidepressant medications (i.e. citalopram) appear
to have comparable efficacy to antipsychotics, there
are also concerns about adverse side effects, partic-
ularly cognitive and cardiac ones (Porsteinsson et al.,
2014). There remains a critical need for safe, effec-
tive medications for treatment of Agit-AD. Canna-
binoids such as tetrahydrocannabinol (THC) are a
novel and promising class of medications for treat-
ment of this indication. Ruthirakuhan et al.’s meta-
analysis of six studies of natural and synthetic can-
nabinoids for agitation and aggression in AD found
that while, on average, cannabinoids did not affect
agitation, synthetic cannabinoids had a larger effect
than natural cannabinoids (Ruthirakuhan et al.,
2019). Preliminary data suggest that FDA-approved
synthetic cannabinoid dronabinol (Marinol) is a safe
and effective treatment for severe agitation. Forester
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and colleagues published a retrospective case series
of 40 inpatients at McLean Hospital, finding that
Pittsburgh Agitation Scale (PAS) scores decreased
significantly for patients with Agit-AD treated with
dronabinol adjunctive to other psychotropics
(Woodward et al., 2013). Additionally, as a drug
that is already FDA approved with a known safety
profile, it is an attractive choice among cannabi-
noids. However, placebo-controlled trials are nec-
essary to establish the efficacy of dronabinol as a
treatment for Agit-AD.

We present the study design for a double-blind,
placebo-controlled, randomized trial of adjunctive
dronabinol for the treatment of Agit-AD (THC-
AD). We hypothesize that dronabinol will be 1)
more effective than placebo in reducing agitation
as evidenced by reductions on the Pittsburgh Agita-
tion Scale (PAS) and the Neuropsychiatric
Inventory-Clinician (NPI-C) Agitation subscale
and 2) well tolerated with adverse events (AEs)
not significantly different than placebo, including
incident delirium.

Methods in brief

THC-AD is a three-week clinical trial of dronabinol
(titrated to 10mg daily, administered in divided
doses) administered to 80 participants with severe
Agit-AD (Figure 1). Study sites include Johns Hop-
kins University in Baltimore, Maryland, McLean
Hospital in Belmont, Massachusetts, North Shore
Medical Center in Salem, Massachusetts, and
Miami Jewish Health in Miami, Florida.

Study design choices

Duration
We chose a duration of 3-week drug treatment based
on a previous trial of citalopram for Agit-AD (Por-
steinsson et al., 2014) that reported placebo
response plateauing at 3 weeks. Additionally, in
our retrospective case series examining dronabinol
use for Agit-AD (Woodward et al., 2013), the mean
duration of treatment was 16.9 days, further sup-
porting the rationale for a 3-week trial duration.

Age range
The age range is 60–95 years. Clinical AD appears to
be relatively uncommon prior to age 60 and often
confounded with other dementia diagnoses (partic-
ularly frontotemporal dementia) or with autosomal
dominant forms of AD. Additionally, as medical
comorbidities advance with increasing age, our
upper limit of 95 addresses IRB safety concerns.

Informed consent
Most participants lack cognitive capacity to consent
for medical procedures. In these cases, informed
consent is obtained from the legally authorized
surrogate decision maker along with the assent of
the participant. All study procedures, including
informed consent, were approved by local ethics
boards.

Inclusion criteria
Inclusion and exclusion criteria are chosen to
include patients with advanced dementia and severe
agitation. Inclusion criteria include a diagnosis of
AD (major neurocognitive disorder, Alzheimer’s
type) (McKhann et al., 2011), as well as the presence
of Agit-AD, defined by criteria from the Interna-
tional Psychogeriatric Association (IPA) (Cum-
mings et al., 2015). The NPI-C subdomains of
agitation or aggression must be ≥ 4 (i.e. clinically
significant agitation or aggression). In order to com-
plete study scales, participants must be fluent in
English or Spanish. The study began recruiting
only hospitalized inpatients, but expanded to recruit
outpatients as well to improve feasibility and gener-
alizability, particularly given the impact of COVID-
19 on long-term care facilities.

Exclusion criteria
Exclusion criteria include serious or unstable medi-
cal illness, history of seizure disorder, and concur-
rent use of lithium, which might confound
assessment of safety outcomes. Baseline delirium,
assessed by the Short-Confusion Assessment
Method (Short-CAM) and DSM-5 criteria, is also
exclusionary, as treatment for underlying etiology of
delirium and associated agitation takes precedence.
Because we are compounding study drug by over
encapsulating dronabinol pills (vs. placebo), inabil-
ity to swallow a capsule is exclusionary.

Outcome measures
Coprimary outcome measures are the PAS and the
NPI-C Agitation domain. The PAS captures fluctu-
ation in agitation symptoms over the course of a day
or week and rates the severity of agitation in four
behavioral domains: aberrant vocalization, motor
agitation, aggressiveness, and resisting care. We
use the NPI-C because it provides a thorough
assessment of neuropsychiatric symptoms, divides
agitation and aggression into separate domains, and
incorporates input from interview of the participant
and informant, with the clinician ultimately making
a clinical judgment of severity on each item. Sec-
ondary outcomes include the Cohen-Mansfield
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Agitation Inventory-Short Form (CMAI-SF),
change in functioning (Clinical Global Impression
of Change-Clinician Version, CGI-C and Alzhei-
mer’s Disease Cooperative Study-Activities of Daily
Living (ADCS-ADL)), sleep (“Sleep” subscale of
the NPI-C), cognition (Mini-Mental State Exam
(MMSE) and an abbreviated form of the Severe
Impairment Battery (SIB-8)), and AEs. Figure 1
outlines the Study Workflow. Figure 2 lists the
schedule of procedures.

Safety monitoring
Themajor risks of dronabinol in older adults include
delirium, sedation, seizures, and changes in vital
signs (e.g. blood pressure changes, increased heart
rate). THC appears to be well tolerated, but we
monitor for these risks as well as dizziness, red or
irritated eyes, drowsiness, sedation, easy laughing,
euphoria, dry mouth, jitters, headache, nausea, vo-
miting, increased appetite, perceptual difficulties,
memory lapse, hallucinations, confusion, depres-
sion, paranoid reaction, depersonalization, and
rash. Monitoring instruments include the Drug
Effects Questionnaire (DEQ), and a customized
Medication Side-Effects Questionnaire focusing

on these symptoms. Additional safety monitoring
includes ECG and laboratory testing, including
complete blood count (CBC), comprehensive met-
abolic panel (CMP), and thyroid stimulating hor-
mone (TSH). Cognition is monitored with the
SIB-8 and MMSE. The Short-CAM is used to
monitor for incident delirium.

Adjunctive treatment
Given the behavioral acuity of the study population,
it is felt to be neither safe nor ethical to impose a
period of time to stabilize on current psychotropic
medications prior to randomization, which might
make for a more rigorous trial design and longer
study duration. Relevant categories of concomitant
medications (e.g. antidepressants and antipsycho-
tics) in the two treatment groups are balanced in the
randomization process using minimization, a
method of adaptive stratified sampling suitable to
small trials (Scott et al., 2002). Rescue medications
include lorazepam up to 0.75mg daily and trazo-
done up to 100mg daily for inpatient and outpatient
participants. Study participation does not impact
participation in nonpharmacological interventions
(e.g. group therapy).

Figure 1. A flow diagram of the trial displaying the two randomization cohorts (treatment arm vs. control (placebo) arm. Notes: AD:

Alzheimer’s disease; Agit-AD: Agitation in AD; NPI-C: Neuropsychiatric Inventory-Clinician rating scale; PAS: Pittsburgh Agitation Scale;
CMAI: Cohen Mansfield Agitation Inventory; CGI-C: Clinical Global Impression of Change-Clinician Version; CAM: Confusion Assessment

Method; AEs: Adverse Events.
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Figure 2. Weekly procedures including cognitive exams, safety assessments, and clinical outcomes.
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Choice of dose
A previous trial of low dose THC (4.5mg daily) did
not show significant benefit for neuropsychiatric
symptoms of dementia (van den Elsen et al.,
2015), but our previous retrospective case series
suggested clinical benefit of dronabinol for agitation
in persons with dementia at a mean dose of 7mg
daily (Woodward et al., 2013). Given concerns that a
higher dose of THC may be needed for efficacy, we
chose a target dose of 10mg daily, starting with an
initial dose of 2.5mg twice daily (5mg/day) increas-
ing to a maximum of 5mg twice daily (10mg/day)
after the first week. Given the 4-6 hour half-life of
dronabinol, 8 a.m. and 2 p.m. dosing was chosen to
address agitation in the daytime and the late after-
noon/early evening.

Outpatient arm
Due to inpatient and ALF recruitment challenges
posed by COVID-19, we broadened inclusion cri-
teria to include outpatients. Outpatient participants
attend a portion of each visit in-person. Safety
protocols are employed to minimize the risk of
COVID-19 exposure, including remote data collec-
tion through HIPAA-compliant telemedicine
services when possible. Caregivers receive study
medication, a schedule for medication administra-
tion, and a medication log. Study staff perform a pill
count at weekly visits. All other procedures are
identical in outpatients and inpatients.

Data analytic strategy
Analyses will be intention-to-treat. All primary anal-
yses will be adjusted for site, use of antidepressants,
and use of antipsychotics. Efficacy will be assessed
by fitting a longitudinal linear regression model with
both primary outcomes (PAS and NPI-C Agitation)
and terms for treatment, time, their interaction, and
adjustment for site and randomization variables; the
correlation structure is assumed to be exchangeable.
Though we have two primary outcomes, we opted
not to use a Bonferroni correction. Such corrections
are known to be over-conservative, particularly
when the outcomes are correlated. Not imposing
such a correction may have the potential to limit our
analysis, but we will temper our interpretation
accordingly, particularly if the two outcomes do
not agree. The interaction term between time and
treatment will be the coefficient of interest and will
represent the mean difference in change over the
3-week period between the treated and placebo
groups. Tests will be two-sided with α= .05. We
expect amoderate level of attrition, whichmay result
in limitations to our analysis, but we will investigate
sensitivity to missingness by comparing rates as a

function of background covariates. We plan to com-
pare retained vs. discontinued patients on baseline
variables. Inpatient vs. outpatient will be included,
secondarily, as a covariate in analyses.

Results

To date (03/11/2021) we have screened 47 partici-
pants, with 3 screen failures (one due to exceeding
the previous age limit of 90; the other two due to
insufficient agitation at the time of screening). A
total of 44 participants were enrolled across all sites,
with 9 early discontinuations. Causes of early dis-
continuation included family withdrawal after
request for more active medication management
[1], family withdrawal after an apparent failure to
improve [3], incorrect dosing [1], excessive agita-
tion [1], somnolence and slurred speech [1], allergy
to medication filler [1], and inability to swallow
medication [1].

Baseline data and symptom severity

Demographics
The study sample enrolled thus far (n= 44) has a
mean age of 78.0 years, standard deviation
(SD) ± 7.1 [spread of 65–94], is predominately
female (72.7%), white (86.3%) with a mean educa-
tion of 13.5 years, SD± 3.4 [spread of 3–19]; 43.0%
have a known family history of dementia.

Baseline clinical status
The mean NPI-C Agitation subtotal was 14.1,
SD ± 7.0 [spread of 0-30] and the mean NPI-C
Aggression subtotal was 6.1, SD ± 5.5 [spread of
0-21]. The mean PAS score was 6.3, SD ± 4.1
[spread of 0–15]. The mean CMAI-SF score
was 27.4, SD ± 9.1 [spread of 16–50]. Short-
CAM results showed 83.3% of the participants
as alert, 7.1% as vigilant, and 9.5% as lethargic.
Mean MMSE score was 7.8, SD ± 6.1 [spread of
0-21], and mean SIB-8 score was 11.6, SD ± 7.1
[spread of 0–21].

General Medical Health Rating (GMHR)
About 11.4% rated Excellent, 50.0% rated Good,
38.6% rated Fair, and 0% rated Poor.

Concomitant medications
Totally, 56.1% of patients were taking medication
for AD (24.4% taking memantine, 34.1% taking
donepezil, 9.8% taking rivastigmine, and 0.0%
taking galantamine), along with 90.2% taking
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antidepressants, 65.9% taking antipsychotics, and
53.8% taking any other class of psychotropics
(including anticonvulsants not used for seizure dis-
order; benzodiazepines; and other medications
defined as psychotropics by their ability to impact
behavior, such as melatonin).

Discussion

Preliminary data suggest that dronabinol is an effec-
tive and safe adjunctive therapy for Agit-AD, but
randomized control trials are necessary to establish
the drug’s impact. Benefits observed in this trial
could motivate a definitive hypothesis-testing phase
3 trial and support further research into cannabinoid
receptors as a potential target in treating the behav-
ioral symptoms of dementia. This trial examines the
acute effect of the drug, but future trials in outpa-
tient populations should assess a longer time period,
such as 12 weeks, in order to further reduce placebo
response and better assess tolerance issues.

Conflicts of interest

R. Vandrey received compensation as a consultant
or advisory board member from Canopy Health
Innovations, FSD Pharma, and Present Life Cor-
poration in the past year. J. Wilkins is supported by
grant funding from the Alzheimer’s Association.
D. Harper is supported by grant funding from the
National Institute on Aging, the Spier Family Foun-
dation, The Rogers Family Foundation, Eli Lilly
and Biogen. P. Rosenberg is supported by grant
funding from the National Institute on Aging,
Alzheimer’s Association, Lilly, Functional Neuro-
modulation, Vaccinex, the Alzheimer’s Disease
Cooperative Study (ADCS), Alzheimer’s Disease
Trials Research Institute (ATRI), and the Alzhei-
mer’s Clinical Trials Consortium (ACTC); he has
served as a consultant to GLG, Leerink, Otsuka,
Avanir, ITI, IQVIA, Food and Drug Administra-
tion, Cerevel, Bioxcel, Sunovion, and Acadia.
B. Forester is supported by grant funding from
the National Institute on Aging, the Spier Family
Foundation, The Rogers Family Foundation, Eli
Lilly, Eisai and Biogen; he serves as a consultant
to Biogen and Acadia Pharmaceuticals. The
remaining authors only declare the National Insti-
tute on Aging grant R01AG050515 that supported
the conduct of this trial.

Description of authors’ roles

L. Cohen and E. Ash and drafted the manuscript.
J. Outen performed the data analysis. P. Rosenberg
and B. Forester formulated the research question,
designed the study, and supervised the data collec-
tion. All authors contributed to data collection and
substantively revised and contributed to the
manuscript.

References

Cummings, J. et al. (2015). Agitation in cognitive disorders:
International Psychogeriatric Association provisional
consensus clinical and research definition. International
Psychogeriatrics, 27, 7–17. doi: 10.1017/S104161021
4001963

McKhann, G. M. et al. (2011). The diagnosis of dementia
due to Alzheimer’s disease: Recommendations from the
National Institute on Aging-Alzheimer‘s Association
workgroups on diagnostic guidelines for Alzheimer’s
disease.Alzheimer’s &Dementia, 7, 263–269. doi: 10.1016/
j.jalz.2011.03.005

Porsteinsson, A. P. et al. (2014). Effect of Citalopram on
Agitation in Alzheimer Disease. JAMA, 311, 682–691. doi:
10.1001/jama.2014.93

Ruthirakuhan, M., Lanctot, K. L., Vieira, D. and
Herrmann, N. (2019). Natural and Synthetic
Cannabinoids for Agitation and Aggression in Alzheimer’s
Disease: A Meta-Analysis. Journal of Clinical Psychiatry, 80.
doi: 10.4088/JCP.18r12617.

Schneider, L. S., Dagerman, K. and Insel, P. S. (2006).
Efficacy and adverse effects of atypical antipsychotics
for dementia: meta-analysis of randomized, placebo-
controlled trials. American Journal of Geriatric Psychiatry,
14, 191–210. doi: 10.1097/01.JGP.0000200589.
01396.6d

Scott, N. W., McPherson, G. C., Ramsay, C. R. and
Campbell, M. K. (2002). The method of minimization
for allocation to clinical trials. a review. Controlled
Clinical Trials, 23, 662–674. doi: 10.1016/s0197-
2456(02)00242-8

van den Elsen, G. A. H. et al. (2015).
Tetrahydrocannabinol for neuropsychiatric symptoms
in dementia: a randomized controlled trial. Neurology,
84, 2338–2346. doi: 10.1212/WNL.00000000000
01675

Woodward, M. R., Harper, D. G., Stolyar, A., Forester,
B. P. and Ellison, J. M. (2013). Dronabinol for the
treatment of agitation and aggressive behavior in acutely
hospitalized severely demented patients with noncognitive
behavioral symptoms. American Journal of Geriatric
Psychiatry, 22, 415–419. doi: 10.1016/j.jagp.2012.
11.022

1250 L.M. Cohen et al.

https://doi.org/10.1017/S1041610221001150
Downloaded from https://www.cambridge.org/core. IP address: 3.142.124.28, on 28 Nov 2024 at 07:41:45, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://doi.org/10.1017/S1041610214001963
https://doi.org/10.1017/S1041610214001963
https://doi.org/10.1017/S1041610214001963
https://doi.org/10.1016/j.jalz.2011.03.005
https://doi.org/10.1016/j.jalz.2011.03.005
https://doi.org/10.1016/j.jalz.2011.03.005
https://doi.org/10.1016/j.jalz.2011.03.005
https://doi.org/10.1016/j.jalz.2011.03.005
https://doi.org/10.1016/j.jalz.2011.03.005
https://doi.org/10.1016/j.jalz.2011.03.005
https://doi.org/10.1001/jama.2014.93
https://doi.org/10.1001/jama.2014.93
https://doi.org/10.1001/jama.2014.93
https://doi.org/10.1001/jama.2014.93
https://doi.org/10.4088/JCP.18r12617
https://doi.org/10.4088/JCP.18r12617
https://doi.org/10.4088/JCP.18r12617
https://doi.org/10.1097/01.JGP.0000200589.01396.6d
https://doi.org/10.1097/01.JGP.0000200589.01396.6d
https://doi.org/10.1097/01.JGP.0000200589.01396.6d
https://doi.org/10.1097/01.JGP.0000200589.01396.6d
https://doi.org/10.1097/01.JGP.0000200589.01396.6d
https://doi.org/10.1097/01.JGP.0000200589.01396.6d
https://doi.org/10.1097/01.JGP.0000200589.01396.6d
https://doi.org/10.1016/s0197-2456(02)00242-8
https://doi.org/10.1016/s0197-2456(02)00242-8
https://doi.org/10.1016/s0197-2456(02)00242-8
https://doi.org/10.1212/WNL.0000000000001675
https://doi.org/10.1212/WNL.0000000000001675
https://doi.org/10.1212/WNL.0000000000001675
https://doi.org/10.1212/WNL.0000000000001675
https://doi.org/10.1016/j.jagp.2012.11.022
https://doi.org/10.1016/j.jagp.2012.11.022
https://doi.org/10.1016/j.jagp.2012.11.022
https://doi.org/10.1016/j.jagp.2012.11.022
https://doi.org/10.1016/j.jagp.2012.11.022
https://doi.org/10.1016/j.jagp.2012.11.022
https://doi.org/10.1016/j.jagp.2012.11.022
https://doi.org/10.1017/S1041610221001150
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

	Study rationale and baseline data for pilot trial of dronabinol adjunctive treatment of agitation in Alzheimer's dementia (THC-AD)
	Abstract
	Introduction
	Methods in brief
	Study design choices
	 Duration
	 Age range
	 Informed consent
	 Inclusion criteria
	 Exclusion criteria
	 Outcome measures
	 Safety monitoring
	 Adjunctive treatment
	 Choice of dose
	 Outpatient arm
	 Data analytic strategy

	Results
	Baseline data and symptom severity
	 Demographics
	 Baseline clinical status
	 General Medical Health Rating (GMHR)
	 Concomitant medications

	Discussion
	Conflicts of interest
	Description of authors' roles
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


