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Life’s end Benefits of cannaBidiol (CBD) and tetrahYdrocannabinol (THC) A L Z H E I M E R S

The LiBBY Trial

Life's end Benefits of cannaBidiol and tetrahYdrocannabinol Trial

Double-Blind Phase Topline Results

Jacobo Mintzer, MBA, MD
Ralph. H. Johnson VA Healthcare System, Medical University of South Carolina
Brigid Reynolds, MSN, ANP-BC

Georgetown University

July 14, 2026

The LiBBY Study is funded by the National Institute on Aging (NIA) of the National Institutes of Health (NIH) and the Alzheimer’s Association. It is
being conducted by the NIH-funded Alzheimer’s Clinical Trial Consortium (ACTC) and coordinated by the University of Southern California’s Epstein
Family Alzheimer’s Therapeutic Research Institute (ATRI), Medical University of South Carolina, and Georgetown University.



« Half of the patients suffering from
Alzheimer’s disease (AD) use hospice
care in the last days of their life.

* Most present with moderate to severe
agitation and effective treatments are
needed.

Kramarow, E. A., & Tejada-Vera, B. (2019, March). Dementia Mortality in the United States, 2000-2017. 68(2), 1-29.
Agar, M. R,, Lawlor, P. G., Quinn, S., Draper, B., Caplan, G. A., Rowett, D., Sanderson, C., Hardy, J., Le, B., Eckermann, S., McCaffrey, N., Devilee, L., Fazekas, B., Hill, M., & Currow, D. C. (2017). Efficacy of
Oral Risperidone, Haloperidol, or Placebo for Symptoms of Delirium Among Patients in Palliative Care: A Randomized Clinical Trial. JAMA internal medicine, 177(1), 34—42.



4 N
To develop a safe and effective approach for the treatment of
hospice care-eligible, agitated patients suffering from

\Alzheimer’s disease (AD) or other types of dementia (HAD). )




» Tetrahydrocannabinol (THC)

» Has well documented psychoactive activity
« Exerts a broad effect on the regulation of emotion
 Activates cannabinoid receptors directly

« CB1 represses neurotransmitter release in the brain and regulates
synaptic transmission

« CB2 is a partial agonist that triggers anti-inflammatory effects

« Cannabidiol (CBD)
* Non-psychoactive component of the marijuana plant

« Directly activates the hydroxytryptamine (5-HT1A) serotonin receptors and
triggers an inhibitory response that slows down 5-HT1A signaling, thus
having positive therapeutic effects on: anxiety, appetite, sleep, and pain

Wiffen, P. J., Derry, S., & Moore, R. A. (2014). Impact of morphine, fentanyl, oxycodone or codeine on patient consciousness, appetite and thirst when used to treat cancer pain. The Cochrane database of systematic reviews, 2014(5), CD011056. https://doi.org/10.1002/14651858.CD011056.pub2
Hill K. P. (2015). Medical Marijuana for Treatment of Chronic Pain and Other Medical and Psychiatric Problems: A Clinical Review. JAMA, 313(24), 2474-2483. https://doi.org/10.1001/jama.2015.6199

Tambaro S, Bortolato M. Cannabinoid-related agents in the treatment of anxiety disorders: current knowledge and future perspectives. Recent Pat CNS Drug Discov. 2012 Apr 1;7(1):25-40. doi: 10.2174/157488912798842269. PMID: 22280339; PMCID: PMC3691841.
Iffland, K., & Grotenhermen, F. (2017). An Update on Safety and Side Effects of Cannabidiol: A Review of Clinical Data and Relevant Animal Studies. Cannabis and cannabinoid research, 2(1), 139—154. hitps://doi.org/10.1089/can.2016.0034

Malfitano AM, Basu S, Maresz K, Bifulco M, Dittel BN. What we know and do not know about the cannabinoid receptor 2 (CB2). Semin Immunol. 2014 Oct;26(5):369-79. doi: 10.1016/j.smim.2014.04.002. Epub 2014 May 28. PMID: 24877594; PMCID: PMC4567276.



https://doi.org/10.1089/can.2016.0034

Am ] of Geriatric Psychiatry 27:11 (2019) 1161-1173

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.ajgponline.org

Regular Research Article
Randomized Placebo-Controlled
Trial of Nabilone for Agitation
in Alzheimer's Disease

Natban Herrmann, M.D., Myuri Ruthivakuban, M.Sc., Damien Gallagher, M.D.,
Nicolaas Paul L.G. Verboeff, M.D., Ph.D., Alex Kiss, Ph.D., Sandra E. Black, M.D.,
Krista L. Lanctot, Ph.D.

» Double-blind, placebo-controlled, cross-over study in a similar population
using nabilone (0.5mg — 2mg), a synthetic derivative of THC

« Showed benefit on the CMAI and trend on global measures

Herrmann, N., Ruthirakuhan, M., Gallagher, D., Verhoeff, N. P. L. G., Kiss, A., Black, S. E., & Lanctét, K. L. (2019). Randomized Placebo-Controlled Trial of Nabilone for Agitation in Alzheimer's
Disease. The American journal of geriatric psychiatry : official journal of the American Association for Geriatric Psychiatry, 27(11), 1161-1173. https://doi.org/10.1016/j.jagp.2019.05.002



« LiBBY study compound - T2:C100
« specific formulation conceived by the study team
« 1mL solution contains 2mg THC and 100mg CBD
« manufactured in Canada by MediPharm Labs

« formulation is not publicly available and not currently being used for any other indication
» Divided daily dose- 8mg of THC and 400mg of CBD
« THC bioequivalent of 1-2mg of nabilone

« Purified THC:CBD combination selected because of a more benign side effect profile
compared to nabilone

The data presented today applies only to the T2:C100 purified compound at the specific dosing
and delivery system used in the study and does not apply to any other form of cannabis or to
any other form of publicly available marijuana.

Wiffen, P. J., Derry, S., & Moore, R. A. (2014). Impact of morphine, fentanyl, oxycodone or codeine on patient consciousness, appetite and thirst when used to treat cancer pain. The Cochrane database of systematic reviews, 2014(5), CD011056. https://doi.org/10.1002/14651858.CD011056.pub2
Hill K. P. (2015). Medical Marijuana for Treatment of Chronic Pain and Other Medical and Psychiatric Problems: A Clinical Review. JAMA, 313(24), 2474-2483. https://doi.org/10.1001/jama.2015.6199

Tambaro S, Bortolato M. Cannabinoid-related agents in the treatment of anxiety disorders: current knowledge and future perspectives. Recent Pat CNS Drug Discov. 2012 Apr 1;7(1):25-40. doi: 10.2174/157488912798842269. PMID: 22280339; PMCID: PMC3691841.

Iffland, K., & Grotenhermen, F. (2017). An Update on Safety and Side Effects of Cannabidiol: A Review of Clinical Data and Relevant Animal Studies. Cannabis and cannabinoid research, 2(1), 139—-154. https://doi.org/10.1089/can.2016.0034



12-week, phase 2, multi-center, randomized, double-
blind, parallel-group, placebo-controlled study

Double-Blind Period Open Label Extension Period

Screening Baseline
Day 1 Day7 Day14 Week 12 Week 24
1mL BID 2mL BID
— _ Week 13
T2:C100
1mL BID 2mL BID
<-Uptordays W -
T2:C100

1mL BID 2mL BID

Placebo

v

Screening Randomization Primary Outcome End of Double- End of Open-Label
Visit 1 Week 0 Week 2 Blind Phase Extension Phase

Weelk 12 Week 24
/




Inclusion Criteria Exclusion Criteria

» 40 years of age or older
» Meets DSM-V criteria for Major Neurocognitive Disorder
» NPI-agitation subscale of 4 or above at Screening
* Meets at least one of the following requirements:
» Currently enrolled in inpatient/outpatient hospice care
 FAST Score of 6D or greater
 ADEPT Score of 12 or greater
« Has a third-party clinician who is managing patient care

» Resides in a suitable environment (i.e., where research
Q\n successfully be conducted) /

FAST= Functional Assessment Staging Tool
ADEPT = Advanced Dementia Prognostic Tool

» Use of cannabinoids or other forms of marijuana
in the 3 weeks prior to Baseline

* Known allergic reactions, adverse reactions, or
hypersensitivity to cannabinoids and/or
components of sesame oil

» Treatment with another investigational drug of
other intervention within the previous 30 days or

whichever is longer

five half-lives of the investigational product,

\




Primary

« CMAI Frequency: Week 2 change from baseline

Key Secondary

« CMAI Frequency: Week 12 change from baseline
« CGIC-B at Week 2
« CGIC-B at Week 12

Secondary

« CMAI-Disruptiveness: Week 2 and week 12 change from baseline

» PAINAD score: Week 2 and week 12 change from baseline

* NPI-Q Caregiver Distress score: Week 2 and week 12 change from
baseline

* NPI-Q Severity score: Week 2 and week 12 change from baseline

« SSS score: Week 2 and week 12 change from baseline

 BSFC-S score: Week 2 and week 12 change from baseline

CMAI = Cohen-Mansfield Agitation Inventory NPI-Q = Neuropsychiatric Inventory-Questionnaire
CGIC-B = Clinical Global Impression of Change in Behavior =~ SSS = Standford Sleepiness Scale

PAINAD = Pain Assessment in Advanced Dementia Scale

BSFC-S = Burden Scale for Family Caregiver-Short Version



129 Screened

9 Screen fail
6 Inclusion Criteria
1 Exclusion Criteria
1 Consent Withdrawal

2 Other reasons
120 Randomized
61 Randomized to T2:C100 61 ITT Population 59 Randomized to Placebo 59 ITT Population
60 Received intervention 60 Safety Population 59 Received intervention 59 Safety Population
1 Did not received intervention 57 mITT Population 0 Did not received intervention 59 mITT Population
3 Discontinued study prior to 2 weeks
f mpﬂt‘mr unwilling or unable to participate 0 Discontinued study prior to 2 weeks
58 Completed study at 2 weeks 59 Completed study at 2 weeks
57 Completed on intervention 59 Completed on intervention
1 Completed off intervention 0 Completed off intervention
12 Discontinued study from week 2 to week 12 5 Discontinued study from week 2 to week 12
7 Death 2 Death
4 Participant unwilling or unable to participate 2 Perceived lack of efficacy
1 Study partner unwilling or unable to participate

1 Adverse event
46 Completed Double Blind

54 Completed Double Blind
45 Completed on intervention 53 Completed on intervention
1 Completed off intervention

1 Completed off intervention




T2:C100

Placebo

Overall

N = 61

N =59

N =120

Age in years, Mean (SD) 80 (8) 80 (9) 80 (8)
Education in years, Mean (SD) 12.3 (4.8) 12.9 (4.4) 12.6 (4.6)
Participant Sex at birth, Female, N (%) 29 (48%) 37 (63%) 66 (55%)
Race
Asian 0 (0%) 1(1.7%) 1 (0.8%)
Black or African American 10 (16%) 8 (14%) 18 (15%)
Caucasian or White 51 (84%) 50 (85%) 101 (84%)
Hispanic or Latino Ethnicity, n(%) 28 (46%) 26 (44%) 94 (45%)
Living Situation, n(%)
House/Apartment 43 (70%) 47 (80%) 90 (75%)
Lives with family 8 (13%) 6 (10%) 14 (12%)
Senior Residence/Retirement Community/Assisted 10 (17%) 6 (10%) 16 (13%)
Living/Nursing Facility
Study Partner Relationship, n(%)
Spouse 23 (35%) 20 (32%) 43 (33%)
Other relative (Adult Child, Child-in-law, Sibling) 28 (42%) 23 (36%) 51 (39%)
Paid caregiver 11 (17%) 13 (21%) 24 (19%)
Other (Friend, Other) 4 (6%) 7 (11%) 11 (9%)
Study Partner Sex at Birth, Female, n(%) 48 (73%) 50 (79%) 98 (76%)
Study Partner Lives with participant, n(%) 39 (59%) 42 (67%) 81 (63%)




Baseline to Week 2

T2:C100

N =061

Placebo

N =59

p value*

Baseline to Week 12

T2:C100
N =061

Placebo
N =59

p value*

Treatment discontinuations | 4 (6.6%) 0 (0%) 0.119 |16 (26.2%)| 6 (10.2%) | 0.033
Adverse Event 0 1 1
Death 0 38 3
UnV\_nI!mg or unable to 5 0 v 5
participate

* Fisher's exact test




From Baseline to Week 2

T2:C100 Placebo Difference of proportion*
N = 61 N =59 (95% ClI)
# of o o 1.6%
participants 1(1.6%) 0(0%) (1.5%, 4.8%)
From Baseline to Week 12
T2:C100 Placebo Difference of proportion*
N = 61 N =59 (95% ClI)
# of o 0 8%
participants 8 (13.1%) 3 (5.1%) (3.8%, 19.6%)

Arm

T2:C100

AE related to cause of Death
Sepsis

Pulmonary embolism

Dementia

Dementia

Creutzfeldt-Jakob disease

Dementia

Malnutrition

Urinary tract infection

Placebo

Respiratory distress

Dementia

Respiratory distress

None reported as related to IP




From baseline to week 2

From baseline to week 12

T2:C100 Placebo T2:C100 Placebo
N =60 N =59 N =60 N =59
Number of subject who experienced at least one AE 10 (16.7%) 11 (18.6%) 28 (46.7%) 25 (42.4%)
Nervous system disorders 5 (8.3%) 3(5.1%) 10 (16.7%) 10 (17%)
Infections and infestations 2 (3.3%) 2 (3.4%) 10 (16.7%) 5 (8.5%)
Gastrointestinal disorders 1(1.7%) 1(1.7%) 6 (10%) 5 (8.5%)
Injury, poisoning and procedural complications 1(1.7%) 2 (3.4%) 5 (8.3%) 4 (6.8%)
Skin and subcutaneous tissue disorders 1(1.7%) 1(1.7%) 4 (6.7%) 4 (6.8%)
General disorders and administration site conditions 0 (0%) 2 (3.4%) 3 (5%) 3 (5.1%)
Number of subject who experienced at least one SAE 3 (5%) 0 (0%) 14 (23.3%) 7 (11.9%)
Infections and infestations 0 (0%) 0 (0%) 7 (11.7%) 1(1.7%)
Nervous system disorders 1(1.7%) 0 (0%) 3 (5%) 3 (5.1%)

Only SOC with overall percentages greater than 5% are presented




CMAI 2 Weeks
THC/CBD vs Placebo

Negative

l Positive

CMAI 12 Weeks
THC/CBD vs Placebo

Negative

l Positive

CGIC-B 2 Weeks
THC/CBD vs Placebo

Negative

l Positive

[
[
[
[

CGIC-B 12 Weeks
THC/CBD vs Placebo

Negative

BN

Stop

Stop

Stop

Stop

Primary
Outcome

Key Secondary
Outcomes
Hierarchical
testing strategy



Outcome Population* Methods Sensitivity Analysis

CMAI Frequency - Mixed-Method Repeated : mgés\'/;;’zgﬁ"amﬂf’ele

2 weeks Measures (MMRM) '9 P
Imputation

CMAI Frequency mITT Area Under the Curve (AUC) Complier Population: AUC
12 weeks derived from a MRMM model derived from a MMRM model
CGIC-B mITT General Linear Model for Binary Gegzzzl lﬂ‘sl?nealr_g/l?f I?rllliol:sl?rllnary

2 weeks, 12 weeks Data using Logit link (MMRM) ng Log ) 9
Multiple Imputation

mITT = modified Intention-to-treat

« MMRM model was adjusted for hospice (Y/N), treatment location, site, baseline score and baseline score*time.
« ANCOVA model was adjusted for hospice (Y/N), treatment location, site and baseline
* Generalized Linear Model was adjusted for hospice (Y/N), treatment location, site



Improvement
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—— T2:C100 == Placebo

p=0.0109 p=0.0004
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=
_19d -6.27 (95% CI: -9.66, -2.87; p<0.0004)
Baseline Week 1 Week 2
Visit
T2:G100 57 56 56
Placebo 59 59 59

Positive

MMRM Modeled CMAI Frequency
Change from baseline

Visit Arm  Estimate (SE) P value
T2:C100| -6.94 (1.52) 0.0109

Week 1
Placebo | -2.18 (1.54)

Week 2 T2:C100| -10.61 (1.45) 0.0004

Placebo | -4.35 (1.47)

MMRM model was adjusted for the following covariates: hospice (Y/N),
treatment location, binary site, baseline score and baseline score*time.

The p value reflects the treatment group contrast at week 2




p=0.0111 p=0.0003 p=<0.0001 p=0.0002 p=<0.0001

o
1

I
&)
1

Positive

Mean AUC contrast between arms:
-8.23 (95% CI: -11.6, -4.86; p*<0.0001)

AN
o
1

(means and +SE)

AN
&)
1

<
<«

Improvement
Modeled CMAI change

Baseline Week 1 Week 2 Week 4 Week 8 Week 12
Visit

T2:C100 57 56 56 95 50 47
Placebo 59 59 59 59 57 55

The mean AUC is derived from a MMRM model adjusted for the following covariates: hospice, treatment location, binary site, baseline score
and baseline score*time. The p value reflects the mean area under the curve (AUC) contrast between intervention arms at week 12



100%

75%

50%

Proportion

25%

0%

T2:C100 Placebo

illl..

n =56 n =56 n=53 n=47 n =59 n =59 n =59 n=55
Week 1 Week 2 Week 4 Week 12 Week 1 Week 2 Week 4 Week 12
No Improvement No Improvement . Improvement . Improvement

« 2 weeks: 83.9% vs 30.5% (p<0.0001)
« 12 weeks: 87.2% vs 23.6% (p<0.0001)

Positive
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T2:C100 Placebo Overall
Medication of Special Interest N=57 N=59 N=116
Antipsychotic agents 21 (36.84%) | 23 (38.98%) | 44 (37.93%)
Baseline Benzodiazepines and sedatives 16 (28.07%) | 27 (45.76%) | 43 (37.07%)
Other medications used to treat agitation| 8 (14.04%) 8 (13.56%) 16 (13.79%)
Opiates/opioids 0 (0%) 2 (3.39%) 2 (1.72%)

Number of participants with at least one reported MSI

No changes in use of medication of special interest over time




2 weeks

12 weeks

outcome

CMAI-Disruptivness

Pain Assessment in Advanced Dementia
NPI-Q Caregiver Distress

NPI-Q Severity

Stanford Sleepiness Scale

Burden Scale for Family Caregiver

outcome

CMAI-Disruptivhess

Pain Assessment in Advanced Dementia
NPI-Q Caregiver Distress

NPI-Q Severity

Stanford Sleepiness Scale

Burden Scale for Family Caregiver

T2:C100 Placebo

of
57
of
57
of
57

T2:C100
57
57
a7
af
a7

29
59
29
59
29
59

Placebo
59
59
59
59
59
59

Contrast (95% Cl)

—4.24 (-6.98.-1.49)
034 (-0.81,0.12)
(
(

|

i

~3.25 (-5.51,-0.99)
227 (-3.67,-0.88)
0.15 (~0.28,0.58)
~0.62 (-1.93,0.69)

+

I
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S

=~ L

Favors treatment Favors placebo

Contrast (95% Cl)
—=— ! -674(-961-386)
=, -066(-1-033)
— : _2 67 (—4.55-0.78)
- ' _27(-386-154)
& 002(-0330.36)
—-:— ~0.08 (~-1.33,1.17)
10 0

“ Sy

Favors treatment Favors placebo

Adj.pvalue

0.0167
0.4306
0.0262
0.0115
0.7022
0.7022

Adj.pvalue
<0.0001
0.0009
0.0179
<0.0001
>0.9999
>0.9999



» First randomized, placebo-controlled trial performed in HAD patients. One of the few
randomized, controlled clinical trials testing purified natural THC and CBD

« Established the feasibility of conducting randomized, controlled studies in this population

« Met all primary and key secondary endpoints; results were consistent across sensitivity
analyses and pre-specified subgroups

« Demonstrated efficacy on the CMAI at 2 weeks and 12 weeks overall
 Demonstrated improvement on the CGIC-B at 2 weeks and 12 weeks overall
« THC and CBD intervention was well tolerated by a majority of participants
* Numerical increase in deaths in the THC and CBD intervention arm
« Data review showed no pattern in the cause of death in either group

The data presented today applies only to the T2:C100 purified compound at the specific dose
and delivery system used in the study and does not apply to any other form of cannabis or any
other form of publicly available marijuana.



" We intend to extend these findings in a larger \

: study in a broader study population. )




« Treated by the Charleston Hospice Care
Team

« Received standard hospice end-of-life care:
» Haloperidol
* Valium
* Morphine
* With treatment:
* Her agitation and confusion increased
» She developed severe pruritus and constipation
« She died in despair




A special thanks to our study participants, caregivers, and study partners
The LiBBY Study was funded by the National Institute on Aging (R0O1AG068324) and the Alzheimer's Association and conducted through the Alzheimer's
Clinical Trials Consortium (ACTC).
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LIBBY Open-Label Extension Study Results
will be presented here at AAIC

Session: P16342
Date: Tomorrow, July 15, 2026
Time: 8:00am
Location: ICC Auditorium
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Tetrahydrocannabinol (THC)

« Has well documented psychoactive activity
« Activates cannabinoid receptors directly (mainly

CB1 type)

« CB1 represses neurotransmitter release in the
brain and regulates synaptic transmission.

« Exerts a broad effect on the regulation of
emotion

« THC use has been reported to: ; O

» Decrease or modulate anxiety and fear-related
behaviors in some people A9-tetrahydrocannabinol (THC)

» Alleviate death cognition by preventing “death-
related thoughts from entering consciousness”

Wiffen, P. J., Derry, S., & Moore, R. A. (2014). Impact of morphine, fentanyl, oxycodone or codeine on patient consciousness, appetite and thirst when used to treat cancer pain. The Cochrane database of systematic reviews, 2014(5), CD011056. https://doi.org/10.1002/14651858.CD011056.pub2
Hill K. P. (2015). Medical Marijuana for Treatment of Chronic Pain and Other Medical and Psychiatric Problems: A Clinical Review. JAMA, 313(24), 2474-2483. https://doi.org/10.1001/jama.2015.6199
Tambaro S, Bortolato M. Cannabinoid-related agents in the treatment of anxiety disorders: current knowledge and future perspectives. Recent Pat CNS Drug Discov. 2012 Apr 1;7(1):25-40. doi: 10.2174/157488912798842269. PMID: 22280339; PMCID: PMC3691841.



Cannabidiol (CBD)

* Non-psychoactive component of the marijuana plant

* Indirectly modulates CB1 receptors, increasing CB1
activation and reducing pain

» Binds to the transient receptor potential cation channel
subfamily V, known to mediate pain perception,
inflammation, and body temperature

» Opposes the action of THC, thereby muting the
psychoactive effects of THC.

- Directly activates the hydroxytryptamine (5-HT1A) (IJ
serotonin receptors and triggers an inhibitory response = H
that slows down 5-HT1A signaling, thus having positive Cannabidiol (CBD)
therapeutic effects on:
Anxiety Appetite Sleep
Pain Perception Nausea Vomiting

Iffland, K., & Grotenhermen, F. (2017). An Update on Safety and Side Effects of Cannabidiol: A Review of Clinical Data and Relevant Animal Studies. Cannabis and cannabinoid research, 2(1), 139-154. https://doi.org/10.1089/can.2016.0034
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