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CONFIDENTIALITY STATEMENT 

The information in this document contains trade secrets and commercial information that are 
privileged or confidential and may not be disclosed unless such disclosure is required by applicable 
laws and regulations. In any event, persons to whom the information is disclosed must be informed 
that the information is privileged or confidential and may not be further disclosed by them. These 
restrictions on disclosure will apply equally to all future information supplied to you, which is 
indicated as privileged or confidential. 
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STUDY SUMMARY 

Title A Phase 2 Randomized Double-Blind Placebo-Controlled Trial to Evaluate 
the Efficacy and Safety of BHV-4157 in Patients with Mild to Moderate 
Alzheimer’s Disease 

Rationale BHV-4157 is a new chemical entity 3rd-generation prodrug of the 
glutamate modulator, riluzole, which has been designed to bypass first-
pass metabolism therein providing greater bioavailability, diminished PK 
variability, lower hepatic burden, lack of food effect, longer half-life and 
once daily dosing. Preclinical models suggest that riluzole, the active 
metabolite of BHV-4157, may protect from AD-related pathology and 
cognitive dysfunction. 

Target 
Population 

Male and females, age 50 to 85 years (inclusive at screening), diagnosed 
with Alzheimer’s Disease (in accordance with NIA/Alzheimer’s 
Association Guidelines) of mild to moderate severity including MMSE 
score 14-24 at the screening visit.  

Eligible participants should be receiving a stable dose of FDA-approved 
AD medication(s) (acetylcholinesterase inhibitors (AchEI) and/or 
memantine) for at least 3 months prior to screening and willing to remain 
on same dose(s) for trial duration. Those participants with 
contraindications or failed treatment with either AchEI and/or memantine 
will be eligible for inclusion.  

Number of 
Participants 

Approximately 336 participants will be randomly allocated using a 1:1 
allocation to active treatment or placebo.  

Drug Dosage 
& Treatment 
Duration 

Titrated dose of BHV-4157 to 280 mg, or placebo, taken orally once daily. 

Duration of double-blind treatment is approximately 48 weeks. There is 
also a screening period of up to 42 days; and a 4-week post-treatment 
observation period. 

Eligible subjects will have the opportunity to continue in a 48-week open- 
label extension phase (once it is open for recruitment at their investigative 
site). 

Objectives Randomized Double-Blind Treatment Phase 

The co-primary objectives are to: evaluate the efficacy of BHV-4157 as 
measured by a) ADAS-Cog 11, and b) CDR-Sum of Boxes. 
The secondary objectives are to: (1) evaluate the efficacy of BHV-4157 
as measured by: volumetric MRI (Quarc bilateral hippocampal volume)  
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N e ur o ps y c hi atri c I n v e nt or y ( N PI), A D C S -A D L, a n d Mi ni -M e nt al St a t e 
E x a mi n ati o n ( M M S E) . (2 ) e v al u at e t h e s af et y a n d t ol er a bilit y of B H V -
4 1 5 7  as m e as ur e d b y m ort alit y r at es, s eri o us a d v ers e e v e nts, a d v ers e 
e v e nts, cli ni c al s af et y l a b or at ori es, p h ysi c al e x a mi n ati o ns a n d si g nifi c a nt 
E C G  c h a n g e s . 

E x pl o r at o r y o bj e cti v es a r e t o  as s es s : (1) Effi c a c y of B H V -4 1 5 7 ass es s e d 
b y t h e M o ntr e al C o g niti v e A s s es s m e nt ( M o C A) ; (2) e ffi c a c y of B H V-4 1 5 7 
o n p erf or m a n c e usi n g t h e A D C o m p osit e S c or e ( A D C O M S) ; (3) v ol u m etri c 
M RI ( bil at er al l at er al v e ntri cl es a n d w h ol e br ai n v ol u m e) ; (4 ) effi c a c y of 
B H V -4 1 5 7 o n p erf or m a n c e o n a c o g niti v e c o m p osit e o ut c o m e c o m p ut e d 
usi n g m e as ur es fr o m t h e N A C C N e ur o ps y c h ol o gi c al T est B att er y ; (5) 
p h ar m a c o ki n eti cs of B H V -4 1 5 7 a n d ril u z ol e i n pl as m a ; (6) t r e at m e nt 
r es p o ns e b y A p o E g e n ot y p e ; a n d ( 7) C S F, s er u m a n d pl as m a bi o m ar k ers 
( A ß 4 2, A ß 4 2/ 4 0 r ati o, t ot al t a u, p-t a u-1 8 1, n e ur o gr a ni n, Nf L, Y K L -4 0, 
VI LI P, S N A P -2 5, s T R E M 2, G F A P) at s cr e e ni n g, w e e k 2 4 a n d w e e k 4 8 of 
t h e d o u bl e-bli n d p h as e. C S F will b e as s es s e d i n a s u bs et of t h e st u d y 
p o p ul ati o n ( esti m at e d n = 5 0 a cti v e, n = 5 0 pl a c e b o) . 

E x pl o r at o r y O p e n -L a b el E xt e n si o n  ( O L E) P h as e o bj e cti v e is t o 
e v al u at e t h e s af et y a n d t ol er a bilit y of B H V -4 1 5 7 as m e as ur e d b y m ort alit y 
r at es, s eri o us a d v ers e e v e nts, a d v ers e e v e nts, cli ni c al s af et y l a b or at ori es, 
p h ysi c al e x a mi n ati o ns a n d si g nifi c a nt E C G c h a n g es. A d diti o n al 
e x pl or at or y o bj e cti v e of e v al u ati n g l o n g -t er m eff e ct s o n cli ni c al o ut c o m e 
m e as ur es . 

St u d y D esi g n  
& St atisti c al 
Pl a n  

T his is a p h as e 2 m ulti -c e nt er, r a n d o mi z e d, d o u bl e bli n d, pl a c e b o -
c o ntr oll e d, p ar all el gr o u p st u d y  f oll o w e d b y a n o pti o n al 4 8 w e e k O p e n -
L a b el E xt e nsi o n  p h as e . Str atifi c ati o n f a ct ors will b e sit e a n d M M S E  s c or e 
at s cr e e ni n g (m o d er at e A D: 1 4  t o 1 9; mil d A D: 2 0  t o 2 4 ). 

T h e c o -pri m ar y e n d p oi nts ar e m e a n wit hi n -p arti ci p a nt c h a n g e i n A D A S -
C o g 1 1 a n d C D R S u m of B o x es fr o m b as eli n e t o w e e k 4 8  of t h e d o u bl e -
bli n d p h as e , c o m p ar e d b et w e e n t h e tr e at m e nt a n d pl a c e b o ar ms. T h e 
pri m ar y o bj e cti v e of t h e tri al is m et if b ot h c o -pri m ar y e n d p oi nts ar e 
si g nifi c a ntl y i n f a v or of tr e at m e nt at t h e 5 % l e v el.  

C CI
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O v e r all st u d y p o w e r  at t h e fi n al a n al ysis  of t h e 4 8 w e e k d o u bl e -bli n d 
p h as e : 

T h e st u d y h as at l e ast 8 0 % p o w er t o d et e ct a diff er e n c e b et w e e n t h e B H V -
4 1 5 7 ar m a n d t h e pl a c e b o ar m i n m e a n 1 2 m o nt h c h a n g e of 2. 6 4 p oi nts o n 
t h e A D A S-C o g 1 1 a n d of 0. 9 5 p oi nts i n C D R S u m of B o x es, u n d er a r a n g e 
of i nt eri m eff e ct si z es w hi c h gi v e 9 3. 7 % pr o b a bilit y of pr o c e e di n g at t h e 
i nt eri m a n al ysis.  

St atisti c al m et h o d s : 

B ot h t h e i nt eri m a n d fi n al a n al ysis of t h e 4 8 w e e k d o u bl e -bli n d p h as e will 
us e a mi x e d eff e cts r e p e at e d m e as ur es m o d el . T h e c o -pri m ar y e n d p oi nts at 
t h e fi n al a n al ysis ar e b ot h r e q uir e d t o att ai n 5 % si g nifi c a n c e l e v el i n or d er 
t o b e r e p ort e d. If b ot h c o-pri m ar y o ut c o m es ar e si g nifi c a nt, t h e n t h e 
r e m ai n d er of t h e s e c o n d ar y o ut c o m es will b e t est e d at o v er all 5 % 
si g nifi c a n c e l e v el usi n g a H ol m st e p -d o w n t est. T his will pr es er v e al p h a at 
5 % o v er all f or all e n d p oi nts r e p ort e d.  

T h e pri m ar y a n al ysis f or t h e st u d y will t a k e pl a c e aft er all s u bj e cts h a v e 
c o m pl et e d all visits i n t h e d o u bl e -bli n d p h as e.  

C o -P ri m a r y 
E n d p oi nt s   

T h e m e a n c h a n g e i n A D A S -C o g 1 1 fr o m b as eli n e  t o w e e k  4 8  of t h e 
d o u bl e -bli n d p h as e , c o m p ar e d b et w e e n t h e B H V -4 1 5 7  tr e at m e nt gr o u p a n d 
t h e pl a c e b o gr o u p. 

T h e m e a n c h a n g e i n C D R -S u m of B o x es fr o m b as eli n e t o w e e k 4 8  of t h e 
d o u bl e -bli n d p h as e , c o m p ar e d b et w e e n t h e B H V -4 1 5 7 tr e at m e nt gr o u p a n d 
t h e pl a c e b o gr o u p. 

C CI
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Secondary 
Endpoints 

The change in the NPI total score from baseline to week 48 of the double-
blind phase. 

The change in ADCS-ADL total score from baseline to week 48 of the 
double-blind phase. 

The change in MMSE from baseline to week 48 of the double-blind phase. 

The change in MRI Quarc bilateral hippocampal volume from screening to 
week 48 of the double-blind phase. 

The change in safety and tolerability measures including: (1) adverse 
events; (2) clinical laboratory tests; (3) vital signs; (4) physical 
examinations; (5) ECGs. 

Exploratory 
Endpoints 

Exploratory endpoints include: (1) the change in MoCA scores from 
baseline to week 48 of the double-blind phase; (2) the change in ADCOMS 
total score from baseline to week 48 of the double-blind phase; (3) the 
change in MRI Quarc bilateral lateral ventricles and whole brain volume 
from screening to week 48 of the double-blind phase; (4) the change in 
composite z score from baseline to week 48 of the double-blind phase on 
the cognitive composite outcome computed using measures from the 
NACC Neuropsychological Test Battery; (5) BHV-4157 and riluzole 
pharmacokinetics; (6) treatment response in participants by Apo E 
genotype; and (7) CSF, serum and plasma biomarker panel (Aß42, 
Aß42/40 ratio, total tau, p-tau-181, neurogranin, NfL, YKL-40, VILIP, 
SNAP-25, sTREM2, GFAP) will be assessed at screening, week 24, and 
week 48.  CSF will be assessed in a subset of the study population 
(estimated n=50 active, n=50 placebo). 

Interim 
Analysis 
Endpoints 

 

The mean change in ADAS-Cog 11 from baseline to week 24 of the 
double-blind phase, compared between the BHV-4157 treatment group and 
the placebo group. 

The mean change in MRI Quarc hippocampal volume from screening to 
week 24 of the double-blind phase, compared between the BHV-4157 
treatment group and the placebo group. 

 

Exploratory 
Open-Label 
Extension 
Endpoint 

 

The safety and tolerability measures in the Open-Label Extension include 
rates of: (1) adverse events; serious adverse events, suspected unexpected 
serious adverse reactions (2) clinically abnormal laboratory tests; (3) shifts 
in vital signs; (4) physical examination abnormalities; (5) ECG 
abnormalities. Additional exploratory endpoint of evaluating long-term 
effects on clinical outcome measures. 
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LIST OF ABBREVIATIONS 
Aβ β-Amyloid 
AchEI Acetylcholinesterase Inhibitor 
AD Alzheimer’s Disease 
ADAS-Cog Alzheimer’s Disease Assessment Scale-Cognitive (subscale) 
ADCOMS Alzheimer’s Disease Composite Score 
ADCS-ADL Alzheimer’s Disease Cooperative Study - Activities of Daily Living Inventory 
ADME Absorption, Distribution, Metabolism, Excretion 
AICD Automatic Implanted Cardioverter Defibrillator 
AUC Area Under the Curve 
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ALS Amyotrophic Lateral Sclerosis 
ALT Alanine Aminotransferase 
ApoE Apolipoprotein E 
AST Aspartate Aminotransferase 
BDNF Brain-derived Neurotrophic Factor 
BID Twice per day 
BUN Blood Urea Nitrogen 
CDR-SOB Clinical Dementia Rating- Sum of Boxes 
CFR Code of Federal Regulations 
CJD Creutzfeldt-Jakob Disease 
CONSORT Consolidated Standards of Reporting Trials 
CPK Creatinine Phosphokinase 
CSF Cerebrospinal Fluid 
CYP Cytochrome P450  
DMP Data Management Plan 
DSM Diagnostic and Statistical Manual of Mental Disorders 
DSMB Data Safety & Monitoring Board 
eCRF Electronic Case Report Form 
ECG Electrocardiogram  
EDC Electronic Data Capture  
FDA Food & Drug Administration 
GCP Good Clinical Practice 
GGT Gamma-Glutamyl Transferase 
GMP Good Manufacturing Practice 
HCV Hepatitis C Virus 
HDL High-Density Lipoprotein 
HIPAA Health Insurance Portability & Accountability Act 
hr (unit) Hour 
ICF Informed Consent Form 
ICH International Conference on Harmonization 
IRB Institutional Review Board 
ITT Intent-To-Treat 

kg (unit) Kilogram 
LAR Legally Authorized Representative 
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LBD Lewy Bodies Dementia 
LDH Lactate Dehydrogenase 
LDL Low-Density Lipoprotein 
LFT Liver Function Test 
LP Lumbar Puncture 
MAD Multiple Ascending Dose 
MCI Multiple Cerebral Infarctions 
MINT Multi-lingual Naming Test 
mITT Modified Intent-To-Treat 
mg (unit) Milligram 
ml (unit) Milliliter  
MMSE Mini-Mental State Examination 
MoCA Montreal Cognitive Assessment 
MRI Magnetic Resonance Imaging 
NfL Neurofilament Light (Protein) 
ng (unit) Nanogram 
NIA National Institute on Aging 
NOAEL No-observed-adverse-effect-level 
NPH Normal Pressure Hydrocephalus 
NPI Neuropsychiatric Inventory 
OHRP Office of Human Research Protection 
PHI Personal Health Information 
PI Principal Investigator 
PK Pharmacokinetic 
PP Per Protocol 
PSP Progressive Supranuclear Palsy 
QD Once per day 

 Quarc 
ROI 

Quantitative Anatomical Regional Change 
Regions of Interest RBC Red Blood Cell 

SAD Single Ascending Dose 
SAE Serious Adverse Event 

 SAP Statistical Analysis Plan 
SCA Spinocerebellar Ataxia 
SD 
 
 

Standard Deviation 
SSC Study Steering Committee 
sTREM2 
TEAE 

Soluble Variant Triggering Receptor Expressed on Myeloid Cells 2 
TEAE Treatment Emergent Adverse Event 
ULN Upper Limit of Normal 
USPI United States Prescribing Information 
VILIP Visinin-Like Protein 
vMRI Volumetric Magnetic Resonance Imaging 
WBC White Blood Cell 
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1 INTRODUCTION  

1.1 Background 
More than 5 million people are afflicted with Alzheimer’s disease (AD) in the United States, 
and by 2050 this number could rise as high as 16 million (Dementia, 2017). Recent data suggests 
that AD affects twice as many females as males, and is thought to be associated with multiple 
biological and genetic factors. The emotional and financial burden of AD to patients, family 
members, and society is enormous, and is predicted to grow exponentially as the median 
population age increases. The potential to preserve, or even improve, cognition in adults at high 
risk of cognitive decline due to AD clearly has important implications, not only for the affected 
individual, but also for the support system that bears the social and financial burdens of long-term 
caregiving.  

There are medications currently approved for symptomatic treatment of AD, but they have small 
effect sizes and generally limited clinical benefits. An urgent need exists to find effective 
treatments for AD that can arrest or reverse the disease before its advanced stages. Therapeutic 
strategies aimed at restoring synaptic and extra synaptic glutamate levels, offer potential 
therapeutic benefit in AD, in cognition, as well as in the neuroprotection of synapses, conferring 
the potential for disease modification. The significance of clinical research directed at this 
preclinical validated synaptic target cannot be overstated, given the lack of therapeutic progress in 
symptomatic and disease-modifying treatments since 2003.  

Biohaven Pharmaceuticals, Inc. [Biohaven] is developing a new drug, BHV-4157, for the potential 
treatment of mild to moderate Alzheimer’s Disease as well as for other neurologic and psychiatric 
disorders. BHV-4157 is a novel and optimized prodrug of the glutamatergic agent riluzole. The 
FDA originally approved riluzole (RILUTEK®) 50 mg twice-a-day (NDA #20-599) for the 
treatment of patients with amyotrophic lateral sclerosis (ALS). Riluzole is only indicated for ALS 
and has a number of non-desirable attributes that have limited its clinical use. BHV-4157 is a 
tripeptide prodrug of the glutamate modulating agent riluzole that has been optimized for improved 
bioavailability, pharmacokinetics and dosing.  

More specifically, BHV-4157 was developed to address the limitations of riluzole that have 
restricted its broader clinical application. Riluzole tablets have 60% bioavailability, attributed to 
high first-pass metabolism in the liver. This is thought to be related to metabolism by the 
heterogeneously expressed CYP1A2 enzyme, which also accounts for the high PK variability 
associated with riluzole (Carlsson, 2000; Pittenger, 2015a, 2015b). In addition, riluzole is 
associated with reduced exposure when taken with meals (i.e.,  a negative food effect), resulting 
in the guidance to take riluzole within a three hour fast (one hour before or two hours after a meal). 

Riluzole is also dosed twice a day, has dose-dependent effects on liver function tests and the drug 
substance itself has other intrinsic limitations including: very low solubility in water, poor oral 
palatability, pH dependent chemical stability, and intense oral numbness if administered directly 
to the oral mucosa. 

Based on the preclinical features of BHV-4157, we anticipate the clinical pharmacology to offer 
favorable properties as compared to available riluzole. These include: 
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•  I m p r o v e d Bi o a v ail a bilit y — B H V -4 1 5 7 is a s u bstr at e f or t h e g ut tr a ns p ort ers ( P e p T 1). 
T his is t h o u g ht t o c o ntri b ut e t o its i n cr e as ed  bi o a v ail a bilit y as c o m p ar e d t o or all y -d os e d 
ril u z ol e, m e a ni n g t h at m or e of t h e c o m p o u n d is a bs or b e d b y t h e b o d y i nt o t h e bl o o d str e a m 
a n d c a n h a v e a n a cti v e eff e ct. St u di es h a v e s h o w n t h at a d mi nistr ati o n of a g e nts t hr o u g h 
p e pti d e tr a ns p ort ers si g nifi c a ntl y i n cr e as es t h e a bs or pti o n of dr u gs wit h ot h er wis e p o or or al 
bi o a v ail a bilit y.  

•  N o N e g ati v e F o o d Eff e ct — B H V -4 1 5 7 s h o w s n o f o o d eff e ct i n h u m a n st u di es, m e a ni n g 
t h at t h e dr u g will n ot b e as s o ci at e d wit h s p e ci al m e al r estri cti o ns, a p h e n o m e n o n p ot e nti all y 
attri b ut a bl e t o e n h a n c e d u pt a k e b y i nt esti n al tr a ns p ort ers s p e cifi c t o t h e p e pti d e -c o nt ai ni n g 
m o i et y of B H V -4 1 5 7 . T his is i n c o ntr ast t o or al ril u z ol e t a bl ets, w hi c h r e q uir e a 3-h o ur 
wi n d o w of f asti n g ar o u n d its t w o d ail y d os es t o r e a c h t h er a p e uti c l e v els, c urr e ntl y a d os e -
li miti n g f a ct or of ril u z ol e. 

•  L o w e r O v e r all D r u g B u r d e n t o t h e Li v e r —  as  a pr o d r u g t h at miti g at es first-p as s li v er 
m et a b olis m a n d e n h a n c es bi o a v ail a bilit y, t h er a p e uti c c o n c e ntr ati o ns of t h e a cti v e 
m et a b olit e ril u z ol e c a n b e a c hi e v e d wit h a l o w er dr u g d os e as c o m p ar e d t o ril u z ol e t a bl ets. 
I n a d diti o n, r el e as e of t h e a cti v e m et a b olit e o v er ti m e will r es ult i n a r e d u c e d b ol us h e p ati c 
c o n c e ntr ati o n as c o m p ar e d t o t h at as s o ci at e d wit h ril u z ol e t a bl ets. T a k e n t o g et h er, w e 
b eli e v e t h es e attri b ut es of B H V -4 1 5 7  will r e d u c e t h e p ot e nti al f or a d v ers e li v er eff e cts.  

•  O pti mi z e d D osi n g R e gi m e n a n d C o m pli a n c e — B H V -4 1 5 7 h as b e e n  d e v el o p e d as a 
c o n v e ni e nt o n c e d ail y d os e, w hi c h c o ul d i m pr o v e r e gi m e n c o m pli a n c e f or p ati e nts. W e 
b eli e v e t h es e ar e i m p o rt a nt f e at ur es t o o pti mi z e l o n g-t er m h e alt h o ut c o m es i n t h e tr e at m e nt 
of p ati e nts wit h c hr o ni c dis e as es.   

1. 2  P r e cli ni c al & S ci e ntifi c R ati o n al e  

S y n a pti c l os s is a f u n d a m e nt al a n d c o nsist e nt p at h o bi ol o gi c al f e at ur e of A D.  I n d e e d, s y n a pti c l os s 
i n t h e hi p p o c a m p us a n d n e o c ort e x pr o vi d es t h e str o n g est a n at o mi c al c orr el ati o ns t o dis e as e 
s e v erit y  ( T err y et al., 1 9 9 1). F urt h er m or e, t h er e is i n cr e asi n g e vi d e n c e fr o m p ost -m ort e m st u di es 
i m pli c ati n g gl ut a m at er gi c s y n a pt ot o xi cit y i n A D, r es ulti n g i n d e cr e as e d s y n a pti c pl asti cit y. I n A D , 
t h er e is r e d u c e d f u n cti o n al gl ut a m at e tr a ns p ort er c o n c e ntr ati o n ( e x cit at or y a mi n o a ci d tr a ns p ort er 
2: E A A T 2), wit h r es ult a nt el e v at e d s y n a pti c e xtr a c ell ul ar gl ut a m at e.  

A n e ur ot o xi c c y cl e of i n cr e as e d e xtr a c ell ul ar gl ut a m at e a cti v at es N M D A r e c e pt ors a n d l e a ds t o a 
r e d u cti o n i n d o w nstr e a m tr o p hi c eff e ct ors, i n cl u di n g C R E B a n d B D N F, c a usi n g c ell d e at h a n d 
atr o p h y ( H ar di n g h a m, 2 0 0 6). I n cr e as e d e xtr a c ell ul ar gl ut a m at e als o l e a ds t o i n cr e as e d a m yl oi d-
b et a ( A β ) pr o d u cti o n ( B or dji, B e c erril-Ort e g a, Ni c ol e, & B uis s o n , 2 0 1 0), w hi c h c a n f urt h er 
i n cr e as e gl ut a m at e r el e as e wit h r e d u c e d s y n a pti c u pt a k e ( C hi n et al., 2 0 0 7; M at os, A u g ust o, 
Oli v eir a, & A g osti n h o, 2 0 0 8; S ci m e mi et al., 2 0 1 3)  a n d i n cr e as e d t a u r el e as e ( H u ns b er g er et al., 
2 0 1 5) . D e cr e as es i n E A A T 2 c orr el at e t o s y n a pti c l os s a n d dis e as e s e v erit y.  

A ni m al m o d el d at a i n cl u di n g b e h a vi or al o bs er v ati o ns f urt h er s u p p ort a n d e xt e n d t h es e fi n di n gs. 
I n o n e e x p eri m e nt al m o d el, a d o u bl e tr ans g e ni c m o us e ( T G) wit h a m yl oi d o v er pr o d u cti o n 
(A β P P s w e/ P S 1 E Δ 9) l a c ki n g o n e all el e f or t h e E A A T 2 s h o w e d a c c el er at e d a n d i n cr e as e d c o g niti v e 
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impairment compared to TG mice with both EAAT2 alleles (Mookherjee et al., 2011). In another 
study, a TG mouse approach crossing EAAT2 transgenic mice with APPSw,Ind mice and a 
pharmacological approach using an EAAT2 translational activator were conducted. Findings from 
both approaches demonstrated that restored EAAT2 protein function improved pathology, while 
the APPSw,Ind using an EAAT2 translational activator approach also improved clinical phenotype 
and pathology (Takahashi et al., 2015). Thus, there is model support for EAAT2 as a therapeutic 
target to impact glutamatergic synaptic NMDA interactions. 

Glutamate transporter 1 (GLT-1), the mouse homologue of the EAAT2, expresses predominately 
on astrocytes and is responsible for regulating 90% of glutamate levels in the synapses. In a study 
by Zumkehr et al. using a triple transgenic mouse model of AD (3xTg-AD), GLT-1 was 
pharmacologically overexpressed by administering ceftriaxone, and results showed that the 
chronic upregulation of GLT-1 significantly attenuated tau pathology, restored synaptic proteins, 
and rescued cognition without affecting Aβ pathology (Zumkehr et al., 2015). Specifically, on a 
behavioral basis, ceftriaxone-treated mice had better memory performance (Morris Water Maze 
and Novel Object Recognition). In this paradigm, the GLT-1 dysfunction and improvement did 
not appear to be related to amyloid species or pathology. This behavioral finding was further 
supported on a molecular basis via ELISA and histological analyses showing that GLT-1 
dysfunction did not affect amyloid precursor protein (APP) processing, overall Aβ species levels, 
or plaque pathology in 3xTg-AD mice. Of further interest was the histopathological finding that 
ceftriaxone-treated 3xTg-AD mice had significantly less CP13-positive tau (pSer202) bearing 
neurons in the cortex and hippocampus. Similarly, the mean intensity from immunofluorescence 
staining with the PHF-1 antibody (pSer396/Ser404) was significantly less than the vehicle group 
in the CA1 region of the hippocampus. Quantitative analysis of fluorescent signals revealed that 
synaptic proteins detected by SYP and PSD-95 antibodies were significantly preserved in the CA3 
region of the hippocampus of ceftriaxone-treated 3xTg-AD mice. Furthermore, a significant 
restoration of PSD-95 immunoreactivity in the CA1 region of the hippocampus was also observed 
in ceftriaxone-treated 3xTg-AD mice. Restoration of PSD-95 also showed a correlation with 
augmented cognitive performance by the Morris Water Maze. Overall, these findings indicate that 
increasing GLT-1 may play a pivotal role in preserving synapses and neuron-to-neuron 
communication in AD.  

In the P301L tauopathy mouse model, Hunsberger et al (2015) demonstrated that treatment with 
riluzole at 12 mg/kg/day improved memory performance and that improvement was associated 
with a decrease in glutamate release and an increase in glutamate uptake in the dentate gyrus region 
of the hippocampus. Riluzole treatment also reduced tau pathology and increased hippocampal 
GLT-1 and PSD-95 expression. 

In aged rats, GLT-1 gene expression is significantly reduced and treatment with riluzole 
significantly increases GLT-1 gene expression and decreases hippocampal cytokine levels. This 
highlights the therapeutic potential of enhancing glutamate transport in diseases characterized by 
neuroinflammation and neurodegeneration (Brothers et al., 2013). RNA sequencing, validated by 
qRT-PCR open arrays, has been used to confirm increases in GLT-1 gene expression in response 
to riluzole treatment (Pereira et al., 2017). Another study, investigating the effects of riluzole on 
memory decline in aged rats (10-months old) treated with riluzole or vehicle for 17 weeks (Pereira 
et al., 2014), found that the aged riluzole-treated rats did not exhibit age-related cognitive decline 
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over time in the Y-maze test (a hippocampal-dependent task) compared with aged-control rats. 
Moreover, memory performance was correlated with the density of thin spines on apical dendrites 
in the CA1 region of the hippocampus. Riluzole-treated rats had an increase in clustering of thin 
spines that correlated with memory performance and was specific to the apical, but not basilar, 
dendrites of CA1. Other studies investigating the effect of riluzole on glutamate uptake in rat 
astrocyte cultures have showed a biphasic concentration-dependent effect on basal glutamate 
uptake with low concentrations (1 and 10 microM) of riluzole significantly increasing glutamate 
uptake (Frizzo, Dall'Onder, Dalcin, & Souza, 2004). 

Neuronal hyper excitation occurs in transgenic mouse models overexpressing APP and its 
pathogenic product, Aβ protein. The cellular basis of this has been pursued in rat models using 
brain tissue slices with bath application of soluble Aβ1-42 and with riluzole treatment to investigate 
whether a persistent sodium current (INaP) may, in part, account for the Aβ-induced neuronal 
hyperexcitation (Ren et al., 2014). Results showed that soluble Aβ1-42 increased neuronal 
excitability in a concentration-dependent manner and increased the amplitude of INaP without 
significantly affecting its activation properties. In the presence of riluzole, the Aβ1-42 induced 
neuronal hyperexcitation and INaP augmentation were significantly inhibited. These findings 
suggest that soluble Aβ1-42 may induce neuronal hyperexcitation by increasing the amplitude of 
INaP and that riluzole can inhibit the Aβ1-42-induced abnormal neuronal activity. 

1.3 Mechanism of Action 

The active metabolite of BHV-4157, riluzole, has been documented to have a wide range of 
pharmacological actions, including interactions with several types of ion channels, cellular 
signaling mechanisms, and facilitation of glutamate reuptake. The figure below illustrates the 
potential targets related to riluzole’s mechanism of action: (1) Reducing presynaptic glutamate 
release through actions at the voltage-gated ion channels, (2) Facilitation of glutamate uptake via 
EAATs located on glial cells, (3) Enhanced transmission through synaptic AMPA receptors, (4) 
Altering GABAergic neurotransmission (5) Effects on neurotrophic agents such as BDNF. Several 
of these actions of riluzole balance abnormalities observed in human post-mortem tissue as well 
as in animal models. As such, BHV-4157 potentially offers neuroprotective effects at the level of 
the synapse as well as improved synaptic functioning, mechanisms that could exert both 
symptomatic and disease-modifying effects in AD.  
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1. 6  P ot e nti al f o r D r u g -D r u g I nt e r a cti o n s  

B H V -4 1 5 7 : B H V-4 1 5 7, its elf, is n ot e x p e ct e d t o i nt erf er e wit h dr u g m et a b olis m , a n d its cl e a v a g e 
vi a pl as m a p e pti d as es r e n d er s  it u nli k el y t o b e aff e ct e d si g nifi c a ntl y b y li v er c yt o c hr o m e P 4 5 0 
i n hi bit ors. B H V-4 1 5 7 h as t h e f oll o wi n g k n o w n p h ar m a c o ki n eti c/ m et a b olis m p ar a m et ers:  

•  N ot a n i n hi bit or of C Y P 3 A 4, C Y P 1 A 2, or  C Y P 2 D 6  

•  I n C Y P i n d u cti o n st u di es:  

o  T h e esti m at e d E C 5 0 a n d E m a x  f or C Y P 1 A 2 m R N A w as 1. 4 4 μ M a n d 3. 4 7-f ol d 
i n d u cti o n, r es p e cti v el y 

o  T h e esti m at e d E C 5 0  a n d E m a x  f or C Y P 2 B 6 m R N A w as 1 2. 6 μ M a n d 2 7. 0-f ol d 
i n d u cti o n, r es p e cti v el y 

o  B H V -4 1 5 7 di d n ot i n cr e as e C Y P 3 A 4 m R N A at d os e s u p  t o 3 0 μ M  

Ril u z ol e M et a b olis m:  B H V -4 1 5 7 m et a b oli z es t o ril u z ol e. A s p er t h e U S PI, ril u z ol e m et a b olis m 
h as b e e n as s es s e d i n s p e ci al p o p ul ati o ns, c h ar a ct eri z e d b y h e p ati c i m p air m e nt ( 2 t o 3 f ol d i n cr e as e 
i n A U C wit h C hil d-P u g h S c or es of A a n d B), r e n al i m p ai r m e nt ( n o eff e ct), a g e ( n o eff e ct), s e x  ( n o 
eff e ct), s m o k ers ( 2 0 % f ast er eli mi n ati o n) a n d r a c e (J a p a n es e c o m p ar e d t o C a u c asi a ns: n o eff e ct).  

Eff e ct of ot h er dr u gs o n ril u z ol e m et a b olis m: I n vitr o st u di es usi n g h u m a n li v er mi cr os o m al 
pr e p ar ati o ns s u g g est t h at C Y P 1 A 2 is t h e pri n ci p al is o z y m e i n v ol v e d i n t h e i niti al o xi d ati v e 
m et a b olis m of ril u z ol e a n d, t h er ef or e, p ot e nti al i nt er a cti o ns m a y o c c ur w h e n ril u z ol e is gi v e n 
c o n c urr e ntl y wit h a g e nts t h at aff e ct C Y P 1 A 2 a cti vit y. P ot e nti al i n hi bit ors of C Y P 1 A 2 ( e. g., 
ci pr ofl o x a ci n, e n o x a ci n, fl u v o x a mi n e, m et h o x s al e n, m e xil eti n e, or al c o ntr a c e pti v e s, 
t hi a b e n d a z ol e, v e m ur af e ni b, zil e ut o n) c o ul d d e cr e as e t h e r at e of ril u z ol e eli mi n ati o n, w hil e 
i n d u c ers of C Y P 1 A 2 ( e. g., ci g ar ett e s m o k e, c h ar c o al-br oil e d f o o d, rif a m pi ci n, a n d o m e pr a z ol e) 
c o ul d i n cr e as e t h e r at e of ril u z ol e eli mi n ati o n.  

Eff e ct of r il u z ol e o n t h e m et a b olis m of ot h er dr u gs: C Y P 1 A 2 is t h e pri n ci p al is o e n z y m e i n v ol v e d 
i n t h e i niti al o xi d ati v e m et a b olis m of ril u z ol e; p ot e nti al i nt er a cti o ns m a y o c c ur w h e n ril u z ol e is 
gi v e n c o n c urr e ntl y wit h ot h er a g e nts w hi c h ar e als o m et a b oli z e d pri m aril y b y C Y P 1 A 2 ( e. g., 
t h e o p h ylli n e, c aff ei n e, a n d t a cri n e). C urr e ntl y, it is n ot k n o w n w h et h er ril u z ol e h as a n y p ot e nti al 
f or e n z y m e i n d u cti o n i n h u m a ns. 
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It is p os si bl e t h at BH V -4 1 5 7 m a y r e d u c e t h e effi c a c y of c o -a d mi nist er e d dr u gs t h at ar e s e nsiti v e 
s u bstr at es of C Y P 1 A 2 a n d C Y P 2 B 6.  

1. 7  Cli ni c al E x p e ri e n c e  

T o d at e, B H V -4 1 5 7 h as b e e n w ell t ol er at e d a n d n o n e w t ol er a bilit y or s af et y si g n als c o m p ar e d t o 
t h e pr e vi o usl y a p pr o v e d ril u z ole h a v e b e e n o bs er v e d.  D at a fr o m cli ni c al st u di es  of B H V -4 1 5 7  ar e 
bri efl y s u m m ari z e d b el o w.  Pl e as e r ef er t o t h e I n v esti g at or’s B r o c h ur e f or a d diti o n al cli ni c al 
i nf or m ati o n.  

1. 7. 1  A d v er s e E v e nt Pr ofil e  

1. 7. 1. 1  B H V -4 1 5 7  
C CI



  
 C o nfi d e nti al  
Pr ot o c ol B H V 4 1 5 7 -2 0 3  P a g e 2 5  of 9 6  

 

 
  A m e n d m e nt 5, V ersi o n 6. 0 d d. 1 2 S E P 2 0 2 0  

   
    

St u d y B H V 4 1 5 7 -2 0 1 w as  a d o u bl e -bli n d, pl a c e b o -c o ntr oll e d st u d y c o n d u ct e d wit h B H V -4 1 5 7 t o 
as s es s s af et y, t ol er a bilit y a n d effi c a c y i n p arti ci p a nt s wit h S C A, w hi c h is a pr o gr es si v e, g e n eti c, 
d e g e n er ati v e n e ur ol o gi c al dis e as e. P arti ci p a nt s r e c ei v e d B H V -4 1 5 7 1 4 0 m g o n c e d ail y or pl a c e b o 
f or 8 w e e ks. A t ot al of 1 4 1 p arti ci p a nt s w er e e nr oll e d i nt o t h e st u d y. O v er all, B H V -4 1 5 7 1 4 0 m g 
o n c e d ail y f or 8  w e e ks w as w ell t ol er at e d i n a d ult p arti ci p a nt s wit h S C A. T h e m aj orit y of a d v ers e 
e v e nts w er e mil d or m o d er at e  i n s e v erit y. T h er e w er e n o d e at hs r e p ort e d i n t his st u d y. Tr e at m e nt-
e m er g e nt S A Es w er e r e p ort e d f or 5 ( 3. 5 5 %) p arti ci p a nt s , i n cl u di n g 4  B H V -4 1 5 7 -tr e at e d 
p arti ci p a nt s ( ast h e ni a, atri al fi brill ati o n, bl o o d cr e ati n i ne p h os p h o ki n as e i n cr e as e d, d e h y dr ati o n, 
b a c k p ai n a n d c er e br al i nf ar cti o n), a n d 1  pl a c e b o -tr e at e d p arti ci p a nt  ( c h est dis c o mf ort). N o S A E 
r e p ort e d i n t h e B H V-4 1 5 7 gr o u p w as j u d g e d b y t h e i n v esti g at or t o b e tr e at m e nt r el at e d. T h e 
c o m pl eti o n r at e w as 9 0. 1 4 % ( 6 4/ 7 1 p arti ci p a nt s) i n t h e B H V -4 1 5 7 gr o u p a n d 9 7. 1 4 % ( 6 8/ 7 0 
p arti ci p a nt s) i n t h e pl a c e b o gr o u p. T h e fr e q u e n c y of tr e at m e nt -e m er g e nt A Es t h at l e d t o 
wit h dr a w al fr o m st u d y dr u g w as 4. 2 3 % ( 3/ 7 1 p arti ci p a nt s) i n t h e B H V -4 1 5 7 gr o u p a n d n o 
p arti ci p a nt  i n t h e pl ac e b o gr o u p. T h e m aj orit y of tr e at m e nt -e m er g e nt A Es d uri n g t h e D o u bl e -Bli n d 
R a n d o mi z ati o n p h as e ( S af et y A n al ysis S et) w er e mil d or m o d er at e i n s e v erit y, n ot r el at e d t o st u d y 
t h er a p y, a n d r es ol v e d s p o nt a n e o usl y b y t h e e n d of tr e at m e nt. T h e m ost fr e q u e ntl y ( ≥ 5 %) r e p ort e d 
tr e at m e nt-e m er g e nt A Es w er e:  

T r e at m e nt -e m e r g e nt A E  N u m b e r of P a rti ci p a nts ( %)  St u d y G r o u p  
Di z zi n e s s  8 ( 1 1. 2 7 %)  

1 ( 1. 4 3 %)  
B H V -4 1 5 7  

Pl a c e b o  
F ati g u e  6 ( 8. 4 5 %)  

3 ( 4. 2 9 %)  
B H V -4 1 5 7  

Pl a c e b o  
F all  5 ( 7. 0 4 %)  

1 ( 1. 4 3 %)  
B H V -4 1 5 7  

Pl a c e b o  
H e a d a c h e  4 ( 5. 6 3 %)  

4 ( 5. 7 1 %)  
B H V -4 1 5 7  

Pl a c e b o  
N a us e a  4 ( 5. 6 3 %)  

4 ( 5. 7 1 %)  
B H V -4 1 5 7  

Pl a c e b o  
M us cl e S p as ms  4 ( 5. 6 3 %)  

2 ( 2. 8 6 %)  
B H V -4 1 5 7  

Pl a c e b o  

C CI
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N o cli ni c all y m e a ni n gf ul tr e n ds i n l a b or at or y v al u es w er e i d e ntifi e d i n t his st u d y. N o p arti ci p a nt  
h a d A S T or A L T l a b or at or y a b n or m aliti es > 3 X U L N. P arti ci p a nt s c o m pl eti n g t h e d o u bl e -bli n d 
tr e at m e nt p h as e w er e off er e d 4 8 w e e ks of o p e n -l a b el tr e at m e nt with B H V -4 1 5 7 ( 1 4 0 m g P O Q D) 
i n a n O p e n -L a b el E xt e nsi o n p h as e . O n e h u n dr e d a n d t hirt y-o n e ( 1 3 1) p arti ci p a nt s c o nti n u e d i nt o 
t h e O p e n -L a b el E xt e nsi o n p h as e . T h e s af et y pr ofil e of B H V -4 1 5 7 1 4 0 m g Q D d uri n g l o n g -t er m 
tr e at m e nt (r a n d o mi z ati o n a n d e xt e nsi o n p h as es t hr o u g h t h e 0 7-S e p -2 0 1 8 d at a c ut off d at e) w as 
c o nsist e nt wit h t h e B H V -4 1 5 7 s af et y pr ofil e o bs er v e d d uri n g t h e d o u bl e bli n d tr e at m e nt p h as e.  

1. 7. 1. 2  Ril uz ol e  

Cli ni c al i nf or m ati o n o n ril u z ol e, as r efl e ct e d i n t h e U S PI, is pr e d o mi n a ntl y b as e d o n e x p eri e n c e 
fr o m a p pr o xi m at el y 4 0 0 0 p ati e nts gi v e n ril u z ol e f or A L S. R ef er t o t h e U S PI  w h er e gr e at er d et ails 
o n t h e a d v ers e e v e nt pr ofil e of ril u z ol e c a n b e f o u n d.  T h e f oll o wi n g s u m m ari z es r el e v a nt 
i nf or m ati o n. 

O v er all, ril u z ol e t a bl ets h a v e b e e n w ell t ol er at e d i n p o p ul ati o ns wit h A L S a n d di v ers e 
n e ur o ps y c hi atri c c o n diti o ns t h at i n cl u d e m aj or d e pr es si v e dis or d er, g e n er ali z e d a n xi et y dis or d er  
a n d s pi n o c er e b ell ar at a xi a . I n r a n d o mi z e d c o ntr oll e d tri als c o m p ari n g a 1 0 0 m g d ail y d os e of 
ril u z ol e wit h pl a c e b o, n o A Es o c c urr e d at r at es gr e at er t h a n 5 % a n d t wi c e t h at of pl a c e b o. T h e A Es 
o c c urri n g gr e at er t h a n 5 % a n d at l e ast 2 % m or e t h a n pl a c e b o i n cl u d e d ast h e ni a ( 1 8 % vs 1 2 % 
pl a c e b o) a n d n a us e a ( 1 4 % vs 9 %). T h es e t w o A Es s h o w e d tr e n ds f or a d os e r es p o ns e  ( L a c o m bl e z, 
B e nsi m o n, L ei g h, G uill et, & M ei ni n g er, 1 9 9 6) . T h e p u blis h e d lit er at ur e o n t h e us e of ril u z ol e 
t a bl ets i n ps y c hi atri c dis or d ers, w hil e g e n er all y c o m prise d  of c as e -s eri es, is c o nsist e nt wit h t his 
t ol er a bilit y pr ofil e. 

T h e m ost c o m m o nl y o bs er v e d A Es as s o ci at e d wit h t h e us e of ril u z ol e t a bl ets m or e fr e q u e ntl y t h a n 
pl a c e b o tr e at e d p ati e nts w er e:  

•  ast h e ni a  
•  n a us e a  
•  di z zi n es s  
•  d e cr e as e d l u n g  f u n cti o n  
•  di arr h e a  
•  a b d o mi n al  p ai n  
•  p n e u m o ni a  
•  v o miti n g  
•  v erti g o  
•  cir c u m or al  p ar est h esi a  
•  a n or e xi a   
•  s o m n ol e n c e  

A p pr o xi m at el y 1 4 % ( n = 1 4 1) of t h e 9 8 2 i n di vi d u als wit h A L S w h o r e c ei v e d ril u z ol e i n pr e -
m ar k eti n g cli ni c al tri als dis c o nti n u e d tr e at m e nt b e c a u s e of a n a d v ers e e x p eri e n c e. Of t h os e p ati e nts 
w h o dis c o nti n u e d d u e t o a d v ers e e v e nts, t h e m ost c o m m o nl y r e p ort e d w er e: n a us e a, a b d o mi n al 
p ai n, c o nsti p ati o n, a n d A L T el e v ati o ns. I n a d os e r es p o ns e st u d y i n A L S p ati e nts, t h e r at es of 

dis c o nti n u ati o n of RI L U T E K ®  f or ast h e ni a, n a us e a, a b d o mi n al p ai n, a n d A L T el e v ati o n w er e d os e 
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related. The AEs of asthenia, nausea, dizziness, diarrhea, anorexia, vertigo, somnolence, and 
circumoral paresthesia were dose related. Assessment of pulmonary AEs is confounded by the 
underlying illness, ALS, which is associated with respiratory symptoms. 

1.7.1.3 Elevations in Liver Function Tests 

BHV-4157 has not been associated with significant changes in liver function or pathology in 
nonclinical toxicology studies to date, as reflected in the Investigator’s Brochure. No clinically 
significant LFT changes were observed on study drug in BHV4157-101. No participant had AST 
or ALT laboratory abnormalities > 3 X ULN in BHV4157-102, BHV4157-103 or BHV4157-201. 
BHV4157-203, BHV4157-206, and BHV4157-207 are blinded and ongoing. Preliminary safety 
findings are based on available randomized, double-blind data. As of 22-Jan-2020, 1 subject 
discontinued from BHV4157-207 and 1 subject discontinued from BHV4157-203 due to increased 
liver function tests.  

Riluzole is associated with elevations in aminotransferases that have been reflected in monitoring 
precautions that will be followed within this protocol. Experience in almost 800 ALS patients 
indicates that about 50% of riluzole-treated patients will experience at least one ALT/SGPT level 
above the upper limit of normal, about 8% will have elevations > 3 X ULN, and about 2% of 
patients will have elevations > 5 X ULN. A single non-ALS patient with epilepsy treated with 
concomitant carbamazepine and phenobarbital experienced marked, rapid elevations of liver 
enzymes with jaundice (ALT 26 X ULN, AST 17 X ULN, and bilirubin 11 X ULN) four months 
after starting riluzole; these returned to normal 7 weeks after treatment discontinuation. Maximum 
increases in serum ALT usually occurred within 3 months after the start of riluzole therapy and 
were usually transient when < 5 X ULN. In trials, if ALT levels were < 5 X ULN, treatment 
continued and ALT levels usually returned to below 2 X ULN within 2 to 6 months. Treatment in 
studies was discontinued, however, if ALT levels exceeded 5 X ULN, so that there is no experience 
with continued treatment of ALS patients once ALT values exceed 5 X ULN. There were rare 
instances of jaundice. There is limited experience with rechallenge of patients who have had 
riluzole discontinued for ALT > 5 X ULN, but there is the possibility of increased ALT values 
reoccurring. Therefore, rechallenge is not recommended. In post-marketing experience, cases of 
clinical hepatitis associated with riluzole have been reported, including one with fatal outcome. 

1.7.1.4 Neutropenia 

BHV-4157 has not been associated with hematologic findings in nonclinical toxicology studies to 
date. In Study BHV4157-101, one participant in the 17.5 mg BID cohort experienced transient and 
mildly decreased white blood cell count after three days of treatment; however, this participant 
evidenced moderate decline during the screening period prior to medication administration. The 
participant’s count increased while on continued study drug and normalized within 6 days after 
onset. No clinically meaningful trends in laboratory values were identified in Study BHV4157-
201. 

For riluzole, according to the USPI, rare cases of neutropenia were reported. Among 
approximately 4,000 patients given riluzole for ALS in clinical trials, there were three cases of 
marked neutropenia (absolute neutrophil count less than 500/mm3), all seen within the first 2 
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m o nt hs of ril u z ol e tr e at m e nt. I n o n e c as e, n e utr o p hil c o u nts r os e o n c o nti n u e d tr e at m e nt. I n a 
s e c o n d c as e, c o u nts r os e aft er t h er a p y w as st o p p e d. A t hir d c as e w as m or e c o m pl e x, wit h m ar k e d 
a n e mi a as w ell as n e utr o p e ni a , a n d t h e eti ol o g y of b ot h is u n c ert ai n. P ati e nts s h o ul d b e w ar n e d t o 
r e p ort a n y f e bril e ill n es s t o th eir p h ysi ci a ns. T h e r e p ort of a f e bril e ill n es s s h o ul d pr o m pt tr e ati n g 
p h ysi ci a ns t o c h e c k w hit e bl o o d c ell c o u nts.  

1. 7. 1. 5  I nt er stiti al L u n g Dis e as e 

B H V -4 1 5 7 h as n ot b e e n as s o ci at e d wit h p ul m o n ar y fi n di n gs i n n o n cli ni c al t o xi c ol o g y st u di es t o 
d at e  a n d n o cli ni c a ll y si g nifi c a nt p ul m o n ar y fi n di n gs t o d at e i n cli ni c al st u di es. 
 
F or ril u z ol e , a c c or di n g t o t h e U S PI, r ar e c as es of i nt erstiti al l u n g dis e as e h a v e b e e n r e p ort e d, s o m e 
of t h e m s e v er e; u p o n f urt h er i n v esti g ati o n, m a n y of t h es e c as es w er e h y p ers e nsiti vit y p n e u m o nitis. 
If r es pir at or y s y m pt o ms d e v el o p s u c h as dr y c o u g h a n d/ or d ys p n e a, c h est r a di o gr a p h y s h o ul d b e 
p erf or m e d, a n d i n c as e of fi n di n gs s u g g esti v e of i nt erstiti al l u n g dis e as e or h y p ers e nsiti vit y 
p n e u m o nitis ( e. g.  bil at er al diff us e l u n g o p a citi es), ril u z ol e s h o ul d b e dis c o nti n u e d i m m e di at el y. I n 
t h e m aj orit y of t h e r e p ort e d c as es, s y m pt o ms r es ol v e d aft er dr u g dis c o nti n u ati o n a n d s y m pt o m ati c 
tr e at m e nt. 

1. 8   

C CI
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1. 9  P ot e nti al Ris k t o F et al D e v el o p m e nt  

B H V -4 1 5 7 h as n ot y et b e e n as s es s e d i n f ertilit y a n d f et al d e v el o p m e nt st u di es.  

Ril u z ol e h as b e e n as s es s e d pr e vi o usl y a n d h as b e e n c h ar a ct eri z e d as a C at e g or y C dr u g. As 
d es cri b e d i n t h e U S PI, or al a d mi nistr ati o n of ril u z ol e t o pr e g n a nt a ni m als d uri n g t h e p eri o d of 
or g a n o g e n esis c a us e d e m br y o t o xi cit y  i n r ats a n d r a b bits at d os es of 2 7 m g/ k g a n d 6 0 m g/ k g, 
r es p e cti v el y, or 2. 6 a n d 1 1. 5 ti m es, r es p e cti v el y, t h e r e c o m m e n d e d m a xi m u m h u m a n d ail y d os e 

o n a m g/ m 2 b asis. E vi d e n c e of m at er n al t o xi cit y w as als o o bs er v e d at t h es e d os es. W h e n 
a d mi nist er e d t o r ats pri or t o a n d d uri n g m ati n g ( m al es  a n d f e m al es) a n d t hr o u g h o ut g est ati o n a n d 
l a ct ati o n (f e m al es), ril u z ol e pr o d u c e d a d v ers e eff e cts o n pr e g n a n c y ( d e cr e as e d i m pl a nt ati o ns, 
i n cr e as e d i ntr a ut eri n e d e at h) a n d offs pri n g vi a bilit y a n d gr o wt h at a n or al d os e of 1 5 m g/ k g or 1. 5 

ti m es t h e m a xi m u m d ail y d os e o n a m g/ m2 b asis. T h er e ar e n o a d e q u at e a n d w ell -c o ntr oll e d st u di es 
i n pr e g n a nt w o m e n. Ril u z ol e s h o ul d b e us e d d uri n g pr e g n a n c y o nl y if t h e p ot e nti al b e n efit j ustifi es 
t h e p ot e nti al ris k t o t h e f et us. 

C CI
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2  S T U D Y D E SI G N  

T his is a p h as e  2  m ulti -c e nt er, r a n d o mi z e d,  d o u bl e bli n d , pl a c e b o -c o ntr oll e d,  p ar all el gr o u p  st u d y  
i n p ati e nts  wit h  mil d  t o m o d er at e  Al z h ei m er’s  dis e as e .  

P arti ci p a nts  will b e r a n d o mi z e d t o o n e of t w o gr o u ps: 2 8 0  m g of B H V -4 1 5 7 or pl a c e b o. T h e 
B H V -4 1 5 7 tr e at m e nt d os e of 2 8 0  m g w as s el e ct e d f or e v al u ati o n i n t h e c urr e nt st u d y b as e d o n 
e vi d e n c e s u m m ari z e d i n  S e cti o n 1. 8 . D o u bl e -bli n d t r e at m e nt d ur ati o n is a p pr o xi m at el y 4 8 w e e ks 
( 1 2 m o nt hs). T h er e is a s cr e e ni n g p eri o d of u p t o 4 2 d a ys a n d a 4 -w e e k p ost -tr e at m e nt o bs er v ati o n 
p eri o d  (f or s u bj e cts w h o d o n ot p arti ci p at e i n t h e O p e n-L a b el E xt e nsi o n p h as e) . 

 
 
 

 
  

I n a d diti o n, s u bj e cts w h o ar e c o m pl eti n g or h a v e c o m pl et e d t h e D o u bl e -bli n d tr e at m e nt p h as e 
m a y b e off er e d t h e o p p ort u nit y t o e nr oll i n a n O p e n -L a b el E xt e nsi o n p h as e, i n w hi c h s u bj e cts 
will r e c ei v e o p e n -l a b el tr e at m e nt wit h B H V-4 1 5 7 f or a p pr o xi m at el y 4 8 w e e ks. E nr oll m e nt i nt o 
t h e O p e n -L a b el E xt e nsi o n p h as e f or all s u bj e cts is c o nti n g e nt o n t h e PI’s j u d g e m e nt t h at o p e n -
l a b el tr e at m e nt off ers a n a c c e pt a bl e ris k-b e n efit pr ofil e f or e a c h i n di vi d u al. All s u bj e cts w h o e nt er 
t h e O p e n-L a b el E xt e nsi o n p h as e will n e e d t o si g n a n e w i nf or m e d c o ns e nt f or m.  

•  P arti ci p a nts  w h o ar e c o m pl eti n g t h e d o u bl e -bli n d tr e at m e nt p h as e m a y dir e ctl y e nt er t h e 
O p e n -L a b el E xt e nsi o n p h as e. T h es e p arti ci p a nts  s h o ul d n ot c o m pl et e t h e f oll o w -u p s af et y 
visit at W e e k 5 2 ( of t h e d o u bl e -bli n d tr e at m e nt p h as e). I nst e a d, t h es e p arti ci p a nts  s h o ul d 
c o nti n u e dir e ctl y i nt o t h e O p e n -L a b el E xt e nsi o n p h as e st arti n g at W e e k 4 8  ( of t h e d o u bl e-
bli n d tr e at m e nt p h as e).  T h e W e e k 4 8 visit will s er v e as t h e B as eli n e visit i n t h e  O p e n -
L a b el E xt e nsi o n p h as e  f or p arti ci p a nts w h o ar e g oi n g dir e ctl y fr o m t h e d o u bl e -bli n d 
tr e at m e nt p h as e t o t h e O L E. T h er e aft er, p arti ci p a nts will u n d er g o visits at W e e k 4, W e e k 
8, W e e k 1 2,  a n d t h e n e v er y 1 2 w e e ks of t h e O p e n -L a b el E xt e nsi o n p h as e as o utli n e d i n 
T a bl e 3 ( S c h e d ul e of A s s es s m e nts/ Ti m e & E v e nts - E xt e nsi o n P h as e).  

•  P arti ci p a nts w h o pr e vi o usl y c o m pl et e d t h e d o u bl e -bli n d tr e at m e nt p h as e pri or t o t h e 
O p e n -L a b el E xt e nsi o n p h as e of t h e st u d y b ei n g o p e n f or r e cr uit m e nt at t h eir st u d y c e nt er, 
m a y als o e nt er t h e O p e n -L a b el E xt e nsi o n p h as e.  

o  F or p arti ci p a nts w h o will h a v e b e e n off of  t h e st u d y dr u g f or l es s t h a n or e q u al t o 
4 w e e ks, t h e s u bj e ct s h o ul d c o m e i nt o t h e i n v esti g ati v e sit e f or a n A b br e vi at e d 
Dr u g Dis p e ns ati o n Visit  ( als o “ A b br e vi at e d O L E B a s eli n e Visit ”) , at w hi c h ti m e 
a n y m aj or m e di c al or m e di c ati o ns c h a n g es will b e r e vi e w e d pri or t o dis p e nsi n g 
ril u z ol eI n t his c as e, m ost pr o c e d ur es fr o m t h e W e e k 4 8 visit will als o s er v e as t h e 
O p e n -L a b el E xt e nsi o n p h as e B as eli n e visit , as o utli n e d i n T a bl e 3 ( S c h e d ul e of 
A s s es s m e nts/ Ti m e & E v e nts - E xt e nsi o n P h as e) . T h er e aft er, p arti ci p a nts  will 
u n d er g o visits at W e e k 4, W e e k 8,  W e e k 1 2,  a n d t h e n e v er y 1 2 w e e ks of t h e 
E xt e nsi o n P h as e . 
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o  F or p arti ci p a nts w h o h a v e b e e n off t h e st u d y dr u g f or gr e at er t h a n 4 w e e ks,  t hes e 
p arti ci p a nts s h o ul d b e r e -as s es s e d a n d r e -c o ns e nt e d b y t h e PI d uri n g a n O p e n -
L a b el E xt e nsi o n B as eli n e Visit. Fr o m t h e d at e t h at  t h e O p e n -L a b el  E xt e nsi o n is 
o p e n f or r e cr uit m e nt at t h e  st u d y sit e, t h es e p arti ci p a nts t h at c o m pl et e d t h e st u d y 
pri or will h a v e u p t o a p pr o xi m at el y 1 2  w e e ks  t o c o m pl et e t h e O p e n -L a b el 
E xt e nsi o n B as eli n e Visit . T h er e aft er, p arti ci p a nts will u n d er g o visits at W e e k 4,  
W e e k 8 , W e e k 1 2,  a n d  t h e n e v er y 1 2 w e e ks of t h e O p e n-L a b el E xt e nsi o n p h as e 
as o utli n e d i n T a bl e 3 ( S c h e d ul e of A s s es s m e nts/ Ti m e & E v e nts - E xt e nsi o n 
P h as e). All pr e vi o us c o m pl et ers of t h e d o u bl e -bli n d p h as e will h a v e a  1 2 -w e e k 
wi n d o w of o p p ort u nit y t o b as eli n e i nt o t h e O L E, r e g ar dl es s of t h eir d at e of d o u bl e -
bli n d p h as e c o m pl eti o n.  I n t h e e v e nt sit es o p e n f or O p e n-L a b el r e cr uit m e nt, t h e n 
cl os e d u e t o C O VI D -1 9  b ef or e e nr olli n g all pri or c o m pl et ers, e x c e pti o ns t o t h e 
1 2 -w e e k wi n d o w will b e c o nsi d er e d o n a c as e -b y -c as e b asis  f oll o wi n g dis c us si o n 
wit h t h e S p o ns or M e di c al M o nit o r: 

 
S p o n s o r M e di c al M o nit o r  

  
C ell:  

 

 
•  A s wit h t h e d o u bl e -bli n d p h as e, c ert ai n pr o visi o n s m a y b e i m pl e m e nt e d, i n or d er t o 

mi ni mi z e p ot e nti al h a z ar ds t o st u d y p arti ci p a nts d u e t o C O VI D -1 9. T h es e pr o visi o ns m a y 
all o w alt er n ati v es t o i n -p ers o n st u d y visits a n d i n cl u d e b ut ar e n ot li mit e d t o t h e f o ll o wi n g: 
c o n d u cti n g r e m ot e visits vi a p h o n e/t el e m e di ci n e vi d e o, f o c usi n g o n s af et y as s es s m e nts 
d uri n g r e m ot e visits, p erf or mi n g s af et y l a bs vi a l o c al l a bs or pr of es si o n al i n h o m e 
p hl e b ot o m y v e n d ors, a n d s hi p pi n g st u d y m e di c ati o n t o st u d y p arti ci p a nts  if n ee d e d. A n y 
p ot e nti al is s u es s h o ul d b e dis c us s e d wit h t h e S p o ns or a n d will b e a d dr es s e d o n a n 
i n di vi d u ali z e d b asis. 

•  P arti ci p a nts  w h o e arl y -t er mi n at e d fro m  t h e d o u bl e-bli n d p h as e tri al or dis c o nti n u e d t h e 
st u d y dr u g f or a n y r e as o n  will n ot b e eli gi bl e f or e nr oll m e nt i n t h e O p e n -L a b el E xt e nsi o n 
p h as e.  

•  All p arti ci p a nts  m ust h a v e t h eir W e e k 4 8 visit i n -p ers o n pri or t o e nr olli n g i n t h e O p e n -
L a b el E xt e nsi o n p h as e. ( D u e t o C O VI D -1 9,  t h e ti mi n g of t his visit m a y b e d el a y e d) . 

All s u bj e cts e nt eri n g t h e O p e n -L a b el E xt e n si o n p h as e will st art wit h o n e c a ps ul e of B H V -4 1 5 7 
( 1 4 0 m g) p er d a y a n d titr at e t o t w o c a ps ul es p er d a y aft er w e e k t w o ( 2 8 0 m g). T his will b e d o n e 
s o t h at all p arti ci p a nts will b e o n o p e n -l a b el m e di c ati o n a n d will s af el y c o nti n u e fr o m eit h er a cti v e 
B H V -4 1 5 7 or pl a c e b o.   

All s u bj e cts i n t h e O p e n -L a b el E xt e nsi o n p h as e ar e pl a n n e d t o u n d er g o a t er mi n ati o n visit t w o 
w e e ks aft er t h e l ast d os e of st u d y dr u g.  

P P D P P D

P P D

P P D
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3  O B J E C TI V E S   

3. 1  C o -P ri m a r y O bj e cti v e s  

T h er e ar e t w o c o -pri m ar y o bj e cti v es:  

•  E v al u at e t h e effi c a c y of B H V -4 1 5 7 a s m e as ur e d b y A D A S -C o g 1 1  

•  E v al u at e t h e effi c a c y of B H V -4 1 5 7 as m e as ur e d b y C D R -S u m of B o x es  

3. 2  S e c o n d a r y O bj e cti v es  

T h e s e c o n d ar y o bj e cti v es ar e t o e v al u at e t h e effi c a c y, s af et y a n d t ol er a bilit y of B H V -4 1 5 7 as 
o utli n e d b el o w.  

3. 2. 1  Effi c a c y  

T h e effi c a c y of B H V -4 1 5 7 will b e as s es s e d  b y  t h e f oll o wi n g m e as ur es : 

•  V ol u m etri c M RI ( Q u ar c bil at er al hi p p o c a m p al v ol u m e)  
•  N e ur o ps y c hi atri c I n v e nt or y ( N PI)  
•  Al z h ei m er’s Dis e as e C o o p er ati v e St u d y - A cti viti es of D ail y Li vi n g ( A D C S -A D L )  
•  Mi ni -M e nt al St at e E x a mi n ati o n ( M M S E)  

3. 2. 2  S af et y a n d T ol er a bilit y  

T h e  s af et y a n d t ol er a bilit y of B H V -4 1 5 7 will b e as s es s e d  b y  t h e f oll o wi n g m e as ur es: 

•  M ort alit y r at es  
•  S eri o us a d v ers e e v e nt r at es  
•  A d v ers e e v e nts  
•  Cli ni c al s af et y l a b or at ori es  
•  V it al si g ns  
•  P h ysi c al e x a mi n ati o ns  
•  E C Gs  
•  U s e of c o n c o mit a nt m e di c ati o ns  

3. 3  E x pl o r at o r y  O b je cti v es  

E x pl or at or y o bj e cti v es ar e t o as s es s:  

•  Effi c a c y of B H V -4 1 5 7 as s es s e d b y t h e M o ntr e al C o g niti v e A s s es s m e nt ( M o C A)  

•  E v al u at e t h e effi c a c y of B H V -4 1 5 7 o n p erf or m a n c e usi n g t h e A D C o m p osit e S c or e 
( A D C O M S) 

•  V ol u m etri c M RI ( bil at er al l at er al v e ntri cl es a n d  w h ol e br ai n v ol u m e)  
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•  A c o g niti v e c o m p osit e o ut c o m e c o m p ut e d usi n g m e a s ur es fr o m t h e N A C C 
N e ur o ps y c h ol o gi c al T est B att er y [ Cr aft St or y 2 1 R e c all (I m m e di at e & D el a y e d); B e ns o n 
C o m pl e x Fi g ur e ( C o p y & D el a y e d R e c all); M ultili n g u al N a mi n g T est; L ett er & C at e g or y 
Fl u e n c y; Tr ail M a ki n g T est A & B; N u m b er S p a n F or w ar d a n d B a c k w ar d]  

•  P h ar m a c o ki n eti cs of B H V -4 1 5 7 a n d ril u z ol e i n pl as m a  

•  T r e at m e nt r es p o ns e b y A p o E g e n ot y p e 

•  C S F, s er u m a n d pl as m a bi o m ar k ers ( A ß 4 2, A ß 4 2/ 4 0 r ati o, t ot al t a u, p -t a u-1 8 1, 
n e ur o gr a ni n, Nf L, Y K L -4 0, VI LI P, S N A P -2 5 , s T R E M 2, G F A P) at s cr e e ni n g, w e e k 2 4 
a n d w e e k 4 8 of t h e d o u bl e -bli n d p h as e. C S F will b e as s es s e d i n a s u bs et of t h e st u d y 
p o p ul ati o n ( esti m at e d n = 5 0 a cti v e, n = 5 0 pl a c e b o)  

3. 3. 1  E x pl or at or y O p e n -L a b el E xt e n si o n P h as e O bj e cti v e  

E x pl or at or y O p e n -L a b el E xt e nsi o n P h as e o bj e cti v e  is t o e v al u at e t h e s af et y a n d t ol er a bilit y of 
B H V -4 1 5 7 as m e as ur e d b y m ort alit y r at es, s eri o us a d v ers e e v e nts, a d v ers e e v e nts, cli ni c al s af et y  
l a b or at ori es, p h ysi c al e x a mi n ati o ns a n d si g nifi c a nt E C G c h a n g es. 

4  E N D P O I N T S  

4. 1  C o -P ri m a r y  E n d p oi nt s  

T h er e ar e t w o pri m ar y effi c a c y e n d p oi nts:  

•  W it hi n-p arti ci p a nt  c h a n g e i n A D A S -C o g 1 1 fr o m b as eli n e  t o w e e k  4 8  of t h e d o u bl e -bli n d 
p h as e,  c o m p ar e d  b et w e e n t h e tr e at m e nt gr o u p a n d t h e pl a c e b o gr o u p . 

•  W it hi n-p arti ci p a nt c h a n g e i n C D R -S u m of B o x es fr o m  b as eli n e t o w e e k 4 8  of t h e 
d o u bl e -bli n d p h as e,  c o m p ar e d b et w e e n t h e tr e at m e nt gr o u p a n d t h e pl a c e b o gr o u p.  

4. 2  S e c o n d a r y E n d p oi nts  

T h e s e c o n d ar y e n d p oi nts will m e as ur e t h e effi c a c y, a n d s af et y a n d t ol er a bilit y of B H V -4 1 5 7 as 
o utli n e d b el o w.  

4. 2. 1  Effi c a c y  

T h e eff i c a c y of B H V-4 1 5 7 will b e as s es s e d b y  t h e wit hi n-p arti ci p a nt c h a n g e s  fr o m b as eli n e t o 
w e e k 4 8  of t h e d o u bl e -bli n d p h as e,  c o m p ar e d  b et w e e n t h e  tr e at m e nt gr o u p a n d t h e pl a c e b o 
gr o u p , o n t h e f oll o wi n g : 

•  V ol u m etri c M RI ( Q u ar c bil at er al hi p p o c a m p al v ol u m e)  
•  N e ur o ps y c hi atri c I n v e nt or y ( N PI)  s c or es 
•  Al z h ei m er’s Dis e as e C o o p er ati v e St u d y ( A D C S) -A cti viti es of D ail y Li vi n g ( A D C S -A D L)  

s c or es 
•  Mi ni -M e nt al St at e E x a mi n ati o n ( M M S E)  s c or es 
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4. 2. 2  S af et y a n d T ol er a bilit y  

T h e f oll o wi n g s af et y a n d t ol er a bilit y m e as ur es  will b e as s es s e d f or diff er e n c es b et w e e n t h e 
tr e at m e nt gr o u p a n d t h e pl a c e b o gr o u p: 

•  O c c urr e n c e  of m ort alit y e v e nts  
•  O c c urr e n c e of s eri o us a d v ers e e v e nts ( S A Es)  
•  O c c urr e n c e of a d v ers e e v e nts ( A Es)  
•  Cl i ni c al l a b or at or y t ests  
•  Vit al si g ns  
•  P h ysi c al e x a mi n ati o ns  
•  E C G s  
•  U s e of c o n c o mit a nt m e di c ati o ns  

4. 3  E x pl o r at o r y E n d p oi nts  

T h e f oll o wi n g will b e as s es s e d :  

•  Effi c a c y of B H V -4 1 5 7 as s es s e d b y t h e wit hi n -p arti ci p a nt c h a n g es fr o m b as eli n e t o w e e k 
4 8, c o m p ar e d b et w e e n t h e tr e at m e nt gr o u p a n d t h e pl a c e b o gr o u p, o n M o ntr e al C o g niti v e 
A ss ess m e nt ( M o C A) s c or es  

 
•  Effi c a c y of B H V -4 1 5 7 as s es s e d b y t h e wit hi n -p arti ci p a nt c h a n g es fr o m b as eli n e t o w e e k 

4 8, c o m p ar e d b et w e e n t h e tr e at m e nt gr o u p a n d t h e pl a c e b o gr o u p, o n p erf or m a n c e usi n g 
t h e A D C o m p osit e S c or e ( A D C O M S), a c o m p osit e o ut c o m e c o m p ut e d usi n g 4 A D A S-C o g 
s u bs c al e it e ms, 2 M M S E it e ms, a n d t h e C D R S u m of B o x es ( W a n g et al., 2 0 1 6)  
 

•  Effi c a c y of B H V -4 1 5 7 as s es s e d b y t h e wit hi n -p arti ci p a nt c h a n g es fr o m b as eli n e t o w e e k 
4 8, c o m p ar e d b et w e e n t h e tr e at m e nt gr o u p a n d t h e pl a c e b o gr o u p, o n  v ol u m etri c M RI 
( bil at er al l at er al v e ntri cl es a n d w h ol e br ai n v ol u m e) 

•  Effi c a c y of B H V -4 1 5 7 as s es s e d b y t h e wit hi n -p arti ci p a nt c h a n g es fr o m b as eli n e t o w e e k 
4 8, c o m p ar e d b et w e e n t h e tr e at m e nt gr o u p a n d t h e pl a c e b o gr o u p, o n a c o g niti v e c o m p osit e 
o ut c o m e c o m p ut e d usi n g m e as ur es fr o m t h e N A C C N e ur o ps y c h ol o gi c al T est B att er y 
[ Cr aft St or y 2 1 R e c all (I m m e di at e & D el a y e d); B e ns o n C o m pl e x Fi g ur e ( C o p y & D el a y e d 
R e c all); M ultili n g u al N a mi n g T est; L ett er &  C at e g or y Fl u e n c y; Tr ail M a ki n g T est A & B; 
N u m b er S p a n F or w ar d a n d B a c k w ar d]  

•  P h ar m a c o ki n eti cs of B H V -4 1 5 7  a n d ril u z ol e i n pl as m a 

•  Tr e at m e nt  r es p o ns e b y A P O E g e n ot y p e  ( Qi u et al., 2 0 1 9) 

•  C S F, s er u m a n d pl as m a bi o m ar k er p a n el ( A ß 4 2, A ß 4 2/ 4 0 r ati o, t ot al t a u,  p -t a u-1 8 1, 
n e ur o gr a ni n, Nf L, Y K L -4 0, VI LI P, S N A P -2 5, s T R E M 2, G F A P) will b e as s es s e d at 
s cr e e ni n g, w e e k 2 4, a n d w e e k 4 8.  C S F will b e as s es s e d i n a s u bs et of t h e st u d y p o p ul ati o n 
( esti m at e d n = 5 0 a cti v e, n = 5 0 pl a c e b o)  
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4. 3. 1 O p e n -L a b el E x pl or at or y E n d p oi nts  

T h e c h a n g e i n s af et y a n d t ol er a bilit y m e as ur es i n cl u di n g: ( 1) a d v ers e e v e nts; ( 2) cli ni c al 
l a b or at or y t ests; ( 3) vit al si g ns; ( 4) p h ysi c al e x a mi n ati o ns; ( 5) E C Gs. A d diti o n al e x pl or at or y 
e n d p oi nt of e v al u ati n g  l o n g-t er m eff e cts o n cli ni c al  o ut c o m e m e as ur es . 

4. 4   

5  E T H I C S A N D R E G U L A T O R Y C O N SI D E R A TI O N S  

5. 1  G o o d Cli ni c al P r a cti c e  

T his st u d y  will b e  c o n d u ct e d i n a c c or d a n c e wit h:  

•  Pri n ci pl es  of  t h e D e cl ar ati o n  of  H elsi n ki  (r e vis e d v ersi o n  of  F ort al e z a , Br a zil  O ct o b er  
of 2 0 1 3 ) 

•  G o o d  Cli ni c al  Pr a cti c e  ( G C P) g ui d eli n es,  as  d efi n e d  b y  t h e I nt er n ati o n al C o nf er e n c e  o n  
H ar m o ni z ati o n  (I C H) G ui d eli n e,  T o pi c  E 6,  t h e U nit e d  St at es  C o d e  of  F e d er al  
R e g ul ati o ns,  Titl e  2 1,  P art  5 0  ( 2 1 C F R 5 0) –  Pr ot e cti o n  of  H u m a n  S u bj e cts  a n d P art  
5 6  

•  I nstit uti o n al R e vi e w  B o ar ds  (I R Bs), H e alt h  I ns ur a n c e P ort a bilit y  a n d  A c c o u nt a bilit y  
A ct  ( HI P A A), a n d  all  ot h er  a p pli c a bl e  l o c al r e g ul at or y r e q uir e m e nts a n d  l a w s 

St u d y  p ers o n n el  i n v ol v e d i n c o n d u cti n g  t his st u d y  will  b e q u alifi e d  b y  e d u c ati o n,  tr ai ni n g a n d  
e x p eri e n c e t o p erf or m t h eir r es p e cti v e t as k(s) i n a c c or d a n c e  wit h G C P.  

5. 2  I n stit uti o n al R e vi e w B o a r d  

I nstit uti o n al R e vi e w  B o ar ds  a n d  R es e ar c h  Et hi c s  B o ar ds  m ust  b e  c o nstit ut e d  a n d  t h eir 
a ut h orit y  d el e g at e d  t hr o u g h t h e i nstit uti o n's n or m al  pr o c es s  of  g o v er n a n c e  a c c or di n g  t o 
a p pli c a bl e  St at e  a n d  F e d er al  r e q uir e m e nts f or e a c h  p arti ci p ati n g  l o c ati o n. E a c h  p arti ci p ati n g  
i nstit uti o n m ust  pr o vi d e  f or t h e r e vi e w a n d  a p pr o v al  of  t his pr ot o c ol  a n d  t h e as s o ci at e d  i nf or m e d 
c o ns e nt  d o c u m e nts  a n d  r e cr uit m e nt m at eri als  b y  a n  a p pr o pri at e  I R B r e gist er e d wit h  t h e Offi c e  
f or H u m a n  R es e ar c h  Pr ot e cti o ns  ( O H R P). T h e  pr ot o c ol  will  b e  s u b mitt e d  f or a p pr o v al  t o t h e 
a p pr o pri at e  I R B f or e a c h  st u d y  sit e.  T h e  st u d y  will  n ot  c o m m e n c e  at  a n y  sit e u ntil  writt e n  
a p pr o v al  f or i n v esti g ati o n al pr o d u ct r el e as e a n d  a p pr o v al  t o e nr oll  is o bt ai n e d  fr o m A D C S 
R e g ul at or y  Aff airs.  

T h e  i n v esti g at or m ust  o bt ai n  a p pr o v al  fr o m t h e I R B f or all  pr ot o c ol  a m e n d m e nts  a n d,  w h e n  
w arr a nt e d,  c h a n g es t o t h e  i nf or m e d c o ns e nt  d o c u m e nt.  Pr ot o c ol  a n d  i nf or m e d c o ns e nt  f or m 
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a m e n d m e nts  c a n  b e  m a d e  o nl y  wit h  t h e pri or  a p pr o v al  of  t h e A D C S  a n d  S p o ns or.  T h e  
i n v esti g at or m a y  n ot i m pl e m e nt a n y  pr ot o c ol d e vi ati o n  e x c e pt  w h er e  n e c es s ar y  t o eli mi n at e  a n  
i m m e di at e h a z ar d  t o st u d y  p arti ci p a nt s, or  w h e n  c h a n g e(s)  i n v ol v e o nl y  l o gisti c al or  
a d mi nistr ati v e  as p e cts  of  t h e tri al, i. e.,  c h a n g e  of  m o nit or(s)  or  t el e p h o n e n u m b er(s)  (I C H 4. 5. 2).  
T h e i n v esti g at or s h all n otif y  t h e I R B of  d e vi ati o ns  fr o m t h e pr ot o c ol  or  s eri o us  a d v ers e  e v e nts  
o c c urri n g  at  t h e sit e,  i n a c c or d a n c e  wit h  l o c al pr o c e d ur es.  

5. 3  I nf o r m e d C o n s e nt a n d HI P A A C o m pli a n c e  

N o  st u d y -s p e cifi c  pr o c e d ur e  will  b e  u n d ert a k e n  o n  a n  i n di vi d u al p arti ci p a nt  u ntil  t h at p arti ci p a nt  
or  t h e p arti ci p a nt ’s L A R  h as  gi v e n  writt e n i nf or m e d c o ns e nt  t o t a k e p art  i n t h e st u d y.  T h e st u d y 
p art n er m ust als o p arti ci p at e i n t h e c o ns e nti n g pr o c ess.  

It will  b e  m a d e  cl e ar  t o e a c h  p ot e nti al  p arti ci p a nt , t h eir L A R if a p pli c a bl e, a n d st u d y p art n er t h at 
i nf or m e d c o ns e nt  m a y  b e  wit h dr a w n  at  a n y  ti m e wit h o u t n e e di n g  t o gi v e  a  r e as o n a n d  t h at s u c h  
wit h dr a w al  will  n ot  c o m pr o mis e  t h e r el ati o ns hi p b et w e e n  t h e p arti ci p a nt  a n d  t h e I n v esti g at or n or  
t h e p arti ci p a nt ’s f ut ur e tr e at m e nt. 

I nf or m e d c o ns e nt  will  b e  o bt ai n e d  i n a c c or d a n c e  wit h  U S  2 1  C F R  5 0. 2 5  a n d  I C H G o o d  Cli ni c al  
Pr a cti c e.  A p pli c a bl e  HI P A A  pri v a c y  n otifi c ati o ns  will  b e  i m pl e m e nt e d a n d  HI P A A  
a ut h ori z ati o ns  si g n e d  b ef or e  pr ot o c ol  pr o c e d ur es  ar e  c arri e d  o ut.  I nf or m ati o n s h o ul d b e gi v e n  
i n b ot h or al a n d writt e n  f or m. 

C o ns e nt  f or ms m ust  b e  i n a  l a n g u a g e f ull y c o m pr e h e nsi bl e  t o t h e pr os p e cti v e  p arti ci p a nt s 
a n d/ or  t h eir L A Rs,  a n d  st u d y  p art n ers , a n d a m pl e  o p p ort u nit y  m ust  b e gi v e n  t o i n q uir e a b o ut  
t h e d et ails  of  t h e st u d y.  Pri or  t o a  p arti ci p a nt ’s p arti ci p ati o n  i n t h e tri al, t h e writt e n  i nf or m e d 
c o ns e nt  f or m s h o ul d  b e  si g n e d  a n d  p ers o n all y  d at e d  b y  t h e p arti ci p a nt  or  b y  t h e p arti ci p a nt ’s 
L A R,  a n d  b y  t h e p ers o n  w h o  c o n d u ct e d  t h e i nf or m e d c o ns e nt  dis c ussi o n.  P arti ci p a nt s or  t h eir 
L A R  m ust  b e  pr o vi d e d  a  c o p y  of  t h e si g n e d  I C F. St u d y  p art n ers  m a y  als o  b e r e q uir e d t o  si g n 
t h e i nf or m e d c o ns e nt  pri or  t o st u d y  p arti ci p ati o n  at t h e dis cr eti o n of t h e r es p o nsi bl e I R B 
r e vi e wi n g t his r es e ar c h. 

T h e  c o ns e nt  f or st or a g e will  i n cl u d e c o ns e nt  t o a c c es s  st or e d  d at a,  bi ol o gi c al  s a m pl es,  a n d  
i m a gi n g d at a  f or s e c o n d ar y  a n al ys es.  C o ns e nt  f or ms will  s p e cif y  t h at D N A  a n d  bi o m ar k er  
s a m pl es  ar e  f or r es e ar c h p ur p os es  o nl y;  t h e t ests o n  t h e D N A  a n d  bi o m ar k er  s a m pl es  ar e  n ot  
di a g n osti c  i n n at ur e  a n d  p a rti ci p a nts  will  n ot  r e c ei v e r es ults. M RI  s c a n  fi n di n gs of  cli ni c al  
si g nifi c a n c e,  d et er mi n e d  b y  t h e sit e r a di ol o gist, c a n  b e  s h ar e d  wit h  p a rti ci p a nts p er  sit e 
cli ni ci a n  dis cr eti o n.  

5. 4  P a rti ci p a nt  C o nfi d e nti alit y │ HI P A A  

I nf or m ati o n a b o ut  st u d y  p a rti ci p a nts will  b e  k e pt  c o nfi d e nti al  a n d  m a n a g e d  a c c or di n g  t o t h e 
r e q uir e m e nts of  HI P A A.  T h os e  r e g ul ati o ns r e q uir e a  si g n e d  p arti ci p a nt  HI P A A  A ut h ori z ati o n  
i nf or mi n g t h e p arti ci p a nt  of  t h e f oll o wi n g: 
 

•  W h at  pr ot e ct e d  h e alt h  i nf or m ati o n ( P HI) will  b e  c oll e ct e d  fr o m p arti ci p a nt s  i n t his st u d y  

•  W h o will h a v e a c c es s  t o t h at i nf or m ati o n a n d w h y  
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•  W h o will us e or  dis cl os e  t h at i nf or m ati o n 

•  T h e  ri g hts of  a  r es e ar c h p arti ci p a nt  t o r e v o k e t h eir a ut h ori z ati o n  f or us e  of  t h eir P HI  

I n t h e e v e nt  t h at a  p a rti ci p a nt r e v o k es a ut h ori z ati o n  t o c oll e ct  or  us e  P HI,  t h e i n v esti g at or, b y  
r e g ul ati o n, r et ai ns t h e a bilit y  t o us e  all  i nf or m ati o n c oll e ct e d  pri or  t o t h e r e v o c ati o n of  
p arti ci p a nt  a ut h ori z ati o n.  E a c h  sit e PI,  u n d er  t h e g ui d a n c e  of  his/ h er  I R B, is r es p o nsi bl e f or 
e ns uri n g  t h at all a p pli c a bl e HI P A A r e g ul ati o ns  a n d s t at e l a w s ar e m et.  

5. 5  P ot e nti al  Ris k s a n d B e n efits A s s o ci at e d w it h t his St u d y 

5. 5. 1  P ot e nti al Ris ks  

Ris ks  as s o ci at e d  wit h  st u d y  p arti ci p ati o n  ar e  t h e p ot e nti al  f or a d v ers e  r e a cti o ns t o t h e st u d y  
m e di c ati o n  (s e e S e cti o n 1. 7. 1 ), c o n c o mit a nt  m e di c ati o ns,  i n v asi v e st u d y  as s es s m e nts  li k e bl o o d  
dr a w s  a n d  l u m b ar p u n ct ur e,  a n d  ris ks r el at e d t o t h e pr o c es s  of  u n d er g oi n g  br ai n  M RI  s c a ns  a n d  
n e ur o ps y c h ol o gi c al  t esti n g.  

5. 5. 2  P ot e nti al B e n efits  

P arti ci p a nts  i n t his st u d y  m a y  e x p eri e n c e  a n  i m pr o v e m e nt i n t h eir A D  s y m pt o ms, e v e n  
t h o u g h s u c h  i m pr o v e m e nt c a n n ot  b e  pr e di ct e d  wit h  a n y  s ur et y.  T his  st u d y  is e x p e ct e d  t o 
b e n efit  t h e A D  c o m m u nit y  b y  f urt h eri n g t h e d e v el o p m e nt  of  a  n e w  t h er a p y a n d  pr o vi di n g  m or e  
i nf or m ati o n t o t h os e st u d yi n g  p ot e nti al tr e at m e nts f or A D.  

6  S T U D Y D R U G  

6. 1  St u d y M e di c ati o n  

T h e  d o u bl e -bli n d p h as e  m e di c ati o n  will  b e  pr es e nt e d  as  o n e  of t h e  f oll o wi n g: 

•  B H V -4 1 5 7,  1 or 2 c a ps ul es (si z e 1) of 1 4 0 m g e a c h , d e p e n di n g o n as si g n e d d os e , a n d 

•  1 or 2 c a ps ul es of m at c hi n g Pl a c e b o  

T h e O p e n -L a b el E xt e nsi o n p h as e m e di c ati o n will b e:  

•  B H V -4 1 5 7,  1 or 2 c a ps ul es (si z e 1) of 1 4 0 m g e a c h   

T h e st u d y m e di c ati o n c a ps ul e s h o ul d n ot b e o p e n e d.  

T h e  st u d y  m e di c ati o n  will  b e  s e c ur el y  st or e d  at  t h e st u d y  sit e i n a c c or d a n c e  wit h  t h e 
c o n diti o ns  s p e cifi e d  o n  t h e l a b el, s e p ar at el y  fr o m ot h er dr u gs.  T h e  st u d y  m e di c ati o n  m a y  n ot b e 
us e d  f or a n y  p ur p os e ot h er  t h a n t his st u d y. 

6. 2   
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6. 3    
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6. 4  Mis s e d D os es  

If a  p arti ci p a nt  mis s es  a  d os e  of  st u d y  dr u g  a n d r e m e m b ers wit hi n t h e s a m e c al e n d ar  d a y , t h e 
d os e  m a y b e t a k e n. If a p arti ci p a nt mi s s e s a d o s e o f st u d y d r u g a n d d o e s n ot r e m e m b er 
u ntil t h e n e xt c al e n d ar d a y, t h e d o s e will  b e  s ki p p e d  (i. e.,  s h o ul d n ot b e m a d e u p) a n d d osi n g 
r es u m e d at t h e n or m al d osi n g ti m e f or t h at c al e n d ar d a y.  

6. 5  C o di n g a n d P a c ki n g  

A s si g n m e nt of  st u d y  m e di c ati o n  kits  t o tr e at m e nt gr o u ps  will  b e  d o n e  wit h  a n  all o c ati o n  r ati o 
of 1: 1  b y  a  c o m p ut er  g e n er at e d  r a n d o m s e q u e n c e.  

T h e  st u d y  m e di c ati o n  will  b e  p a c k a g e d  i n b ottl es.  E a c h b ottl e will c o nt ai n 3 5 c a ps ul es.  A n  
a p pr o pri at e  n u m b er  of  b ottl es (t o pr o vi d e  st u d y  dr u g  b et w e e n  visits) will b e  pr o vi d e d t o t h e 
p arti ci p a nt  at e a c h st u d y visit  (s e e A p p e n di x  1  f or S c h e d ul e  of  St u d y  Visits).   

N ot e:  E a c h  p a rti ci p a nt c o m pl eti n g  t his st u d y  will  t a k e t h e st u d y dr u g f or 4 7  t o 4 9  w e e ks  i n t h e 
d o u bl e -bli n d p h as e , d e p e n di n g  o n s c h e d uli n g of t h e  E n d of  Tr e at m e nt  Visit (w e e k  4 8 ± 7 d a ys)  
a n d a n a d diti o n al 4 7 -4 9 w e e ks if t h e y c o nti n u e i n t h e O p e n -L a b el E xt e nsi o n p h as e.  

N ot e: If a bs ol ut el y n e c es s ar y, tr e at m e nt d ur ati o n  m a y b e l o n g er d u e t o t h e C O VI D -1 9 p a n d e mi c  
as d et ail e d i n t h e S c h e d ul e of A s s es s m e nts a n d E v e nt s i n A p p e n di x 1 . U n d er t h es e cir c u mst a n c es, 
th e s p o ns or m e di c al m o nit or  ( or d esi g n e e) s h o ul d b e c o ns ult e d  b y t h e s it e i n v esti g at or (or 
d esi g n e e ). 

6. 6  Bli n di n g  

T his  is a  d o u bl e -bli n d pl a c e b o -c o ntr oll e d  tri al. Tr e at m e nts  will  b e  bli n d e d  t o t h e p arti ci p a nts  
a n d  st u d y  p ers o n n el  t hr o u g h o ut t h e d o u bl e -bli n d p h as e . Tr e at m e nt  bli n d  will  b e  m ai nt ai n e d  
b y  us e  of  m at c hi n g  pl a c e b o  m e di c ati o n.  I n or d er t o mi ni mi z e u n n e c es s ar y a n al ysis of pl a c e b o 
bl o o d P K s a m pl es, t h e bi o a n al yti c al s ci e ntist will b e u n bli n d e d t o tr e at m e nt pri or t o u n bli n di n g 
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f or t h e pri m ar y e n d p oi nt. R es ults of t h e bl o o d c o n c e ntr ati o n as s a y will b e k e pt s e c ur e u ntil 
d at a b as e l o c k  a n d u n bli n di n g  f or t h e pri m ar y e n d p oi nt.  

O nl y i n t h e c as e of a n e m er g e n c y, w h e n k n o wl e d g e of w h et h er t h e p arti ci p a nt h as r e c ei v e d t h e 
i n v esti g ati o n al pr o d u ct is es s e nti al f or t h e cli ni c al m a n a g e m e nt or w elf ar e of t h e p arti ci p a nt, m a y 
t h e I n v esti g at or u n bli n d a p arti ci p a nt’s tr e at m e nt as si g n m e nt. Pr o c e d ur es f or e m er g e n c y 
u n bli n di n g ar e i niti at e d b y c o nt a cti n g t h e A D C S M e di c al M o nit or . 

T h e i nt eri m a n al ysis will b e c arri e d o ut b y t h e u n bli n d e d s af et y bi ost atisti cs t e a m a n d t h e r e p ort 
will b e pr e p ar e d f or t h e  D S M B. T h e D S M B will r e vi e w all d at a p ert ai ni n g t o t h e  
a n d will b e u n bli n d e d. T h e D S M B will c o n v e y t o t h e St u d y St e eri n g C o m mitt e e ( S S C ) w h et h er 
or n ot t h e  st o p pi n g crit eri a h a v e b e e n m et.   

T h e St u d y St e eri n g C o m mitt e e ( S S C) t h at is o v erse ei n g t h e tri al will r e c ei v e t h e 
r e c o m m e n d ati o n of t h e D S M B a n d h a v e f ull a c c es s t o d at a s u m m ari es pr o vi d e d t o t h e D S M B. 
S e e  S e cti o n 1 5 a n d  t h e S S C C h art er f or a d diti o n al d et ails.  

All p arti ci p a nt s e nt eri n g t h e O p e n -L a b el E xt e nsi o n p h as e will n ot b e bli n d e d a n d will b e o n 
a cti v e tr e at m e nt .  

6. 7  R a n d o mi z ati o n a n d M e di c ati o n O r d e ri n g S yst e m  

A  str atifi e d  p er m ut e d  bl o c k r a n d o mi z ati o n  pr o c e d ur e  will  b e  us e d wit h s cr e e ni n g  M M S E 
[m o d er at e A D: 1 4  t o 1 9; mil d A D: 2 0  t o 2 4 ] a n d Sit e as  str atifi c ati o n  f a ct ors.  

T h e  I n v esti g at or will  us e  t h e A D C S  E D C  s yst e m t o e nt er  s cr e e ni n g  i nf or m ati o n o n  e a c h  
p a rti ci p a nt. F or t h os e p a rti ci p a nts w h o q u alif y,  t h e s yst e m will is s u e a  m e di c ati o n  kit n u m b er.  

P a rti ci p a nts will  b e  r a n d o mi z e d at  t h e bas eli n e  visit , aft er  s cr e e ni n g  is c o m pl et e d  a n d  it is 
d et er mi n e d  t h at t h e p a rti ci p a nt is eli gi bl e  f or t h e st u d y. 

6. 8  L a b eli n g  

L a b els  will  b e  i n a c c or d a n c e  wit h  all  a p pli c a bl e  r e g ul at or y r e q uir e m e nts f or t h e l a b eli n g of  
a cti v e  p h ar m a c e uti c al  i n gr e di e nts a n d  wit h  A n n e x  1 3  of  G M P . L a b els  will  c o nt ai n  t h e dr u g  
n a m e,  pr ot o c ol n u m b er,  d at e  of  m a n uf a ct ur e,  st or a g e c o n diti o ns  a n d  a  c a uti o n  st at e m e nt  t h at 
t h e dr u g is f or cli ni c al  i n v esti g ati o n al us e o nl y.  

6. 9  D r u g A c c o u nt a bilit y  

T h e  I n v esti g at or or  his/ h er  d esi g n at e d  r e pr es e nt ati v es will  dis p e ns e  st u d y  dr u g  o nl y  t o 
p a rti ci p a nts  r a n d o mi z e d t o tr e at m e nt i n t h e st u d y.  

T h e  I n v esti g at or ( or, as  a p pr o pri at e , p h ar m a cist/i n di vi d u al  w h o  is d esi g n at e d  b y  t h e 
I n v esti g at or/i nstit uti o n) m ust  m ai nt ai n  r e c or ds of  t h e d eli v er y  of  t h e st u d y  m e di c ati o n  t o t h e tri al 
sit e,  t h e i n v e nt or y at  t h e sit e,  t h e us e  b y  e a c h  p a rti ci p a nt, a n d  t h e r et ur n t o t h e dr u g  distri b ut or  
u nl es s t h e y ar e a bl e t o d estr o y o n sit e . 

C CI
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At e a c h  visit, p a rti ci p a nts a n d t h eir  st u d y  p art n ers  s h o ul d bri n g  i n all u n us e d dr u g a n d  e m pt y  or  
p arti all y  f ull c o nt ai n ers . Aft er  t h e dru g h as b e e n r e vi e w e d b y t h e m o nit or , e a c h  sit e will  d estr o y 
all u n us e d  st u d y  m e di c ati o n a n d  e m pt y  or  p arti all y  f ull c o nt ai n ers  c oll e ct e d  fr o m e a c h  p arti ci p a nt, 
or  r et ur n t h e st u d y m e di c ati o n a n d c o nt ai n ers t o t h e dr u g  distri b ut or if t h e y ar e u n a bl e t o d estr o y 
o n sit e.  

If t h e st u d y sit e n e e d s  t o s e n d dr u g o v er ni g ht vi a c ertifi e d a n d tr a c k e d c o uri er w h er e p os si bl e, 
a n d t his is a c c e pt a bl e t o t h e i nstit uti o n b e c a us e a visit is a bs ol ut el y n ot p os si bl e t o b e c o m pl et e d 
d u e t o t h e C O VI D -1 9 p a n d e mi c , t his is p er mis si bl e p er st u d y. T h e s p o ns or s h o ul d b e c o ns ult e d 
pri or t o s hi p pi n g dr u g.  

7  P A R TI CI P A N T  S E L E C TI O N  A N D C O N C O MI T A N T  M E DI C A TI O N S  

7. 1  I n cl u si o n C rit e ri a  
 
P arti ci p a nt s m ust m e et all of t h e f oll o wi n g i n cl usi o n crit eri a t o b e eli gi bl e f or e nr oll m e nt:  
 

1.  A g e 5 0  t o 8 5 (i n cl usi v e) at s cr e e ni n g . 
 

2.  Di a g n os e d wit h pr o b a bl e Al z h ei m er’s dis e as e  d e m e nti a: C or e cli ni c al crit eri a  i n 
a c c or d a n c e wit h  NI A/ Al z h ei m er’s A s s o ci ati o n G ui d eli n es (s e e A p p e n di x II ). 
 

3.  Li vi n g i n t h e c o m m u nit y (i n cl u d es as sist e d li vi n g f a ciliti es, b ut e x cl u d es l o n g -t er m c ar e 
n ursi n g f a ciliti es).  
 

4.  A m b ul at or y, or a bl e t o w al k wit h a n as sisti v e d e vi c e, s u c h as a c a n e or w al k er.  
 

5.  P arti ci p a nt s m ust h a v e a st u d y p art n er w h o h as fr e q u e nt i nt er a cti o n wit h t h e m 
(a p pr o xi m at el y > 3 -4 ti m es p er w e e k) , will b e pr es e nt f or all cli ni c visits, a n d c a n as sist i n 
c o m pli a n c e wit h st u d y pr o c e d ur es . 
 

6.  F e m al e p ati e nts m ust b e  p ost -m e n o p a us al f or at l e ast 2 c o ns e c uti v e y e ars or s ur gi c all y 
st eril e ( bil at er al t u b al li g ati o n, h yst er e ct o m y or bil at er al o o p h or e ct o m y) f or at l e ast 6 
m o nt hs pri or t o s cr e e ni n g .  
 

7.  A m o difi e d H a c hi ns ki s c or e of 4 or l es s at s cr e e ni n g .  
 

8.  A n M M S E s c or e of 1 4  t o 2 4 , i n cl usi v e, at s cr e e ni n g . 
 

9.  A br ai n  M RI s c a n wit hi n 6 m o nt hs of s cr e e ni n g  c o nsi st e nt  wit h a  di a g n osis of Al z h ei m er’s 
dis e as e .  
 

1 0.  B o d y m as s i n d e x ( B MI) ≤ 4 0  k g/ m 2  at s cr e e ni n g . 
 

1 1.  P arti ci p a nt s s h o ul d  b e tr e at e d wit h a  st a bl e  d os a g e  r e gi m e n o f F D A -a p pr o v e d A D 
m e di c ati o ns  ( a c et yl c h oli n est er as e i n hi bit ors ( A c h EI) a n d/ or m e m a nti n e)  f or at l e ast 3 
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m o nt hs pri or t o s cr e e ni n g . P arti ci p a nt s s h o ul d b e e x p e ct e d t o r e m ai n o n a st a bl e d os a g e 
r e gi m e n of t h es e m e di c ati o ns f or t h e d ur ati o n of t h e tri al . T h e A D m e di c ati o n d os e m a y b e 
c h a n g e d d uri n g t h e O p e n -L a b el E xt e nsi o n p h as e if n e e d e d , b ut it is pr ef err e d  t o w ait u ntil 
t h e E xt e nsi o n P h as e W e e k 1 2 visit if p os si bl e. 
 

a.  P arti ci p a nt s  w h o ar e n ot b ei n g tr e at e d wit h F D A -a p pr o v e d A D m e di c ati o ns at t h e 
ti m e of s cr e e ni n g , b e c a us e t h e y h a v e  c o ntr ai n di c ati o ns t o t h es e m e di c ati o ns, or  
b e c a us e t h e y h a v e pr e vi o usl y  f ail e d tr e at m e nt wit h t h es e m e di c ati o ns,  ar e  als o 
eli gi bl e f or i n cl usi o n , if it is e x p e ct e d t h at t h e y will n ot b e tr e at e d wit h t h es e 
m e di c ati o ns f or t h e d ur ati o n of t h e tri al.  

 
1 2.  A bilit y ( p ati e nts a n d t h eir st u d y p art n ers) t o r e a d, s p e a k a n d u n d erst a n d E n glis h  or S p a nis h  

t o e ns ur e c o m pli a n c e wit h c o g niti v e t esti n g a n d st u d y visit pr o c e d ur es.  
 

1 3.  Pr o visi o n of i nf or m e d c o ns e nt fr o m  t h e p arti ci p a nt  (or t h e p arti ci p a nt ’s l e g all y a ut h ori z e d 
r e pr es e nt ati v e ( L A R) if u n a bl e t o pr o vi d e c o ns e nt ) a n d  t h e st u d y p art n er. 

7. 2  E x cl u si o n C rit e ri a  

P ati e nts m e eti n g a n y of t h e f oll o wi n g crit eri a m ust n ot b e i n cl u d e d i n t h e st u d y:   

 
1.  Hist or y of  br ai n a m yl oi d i m a gi n g ( e. g., A m y l oi d P ositr o n E mis si o n T o m o gr a p h y s c a n) or 

c er e br os pi n al fl ui d r es ults ( e. g., b as e d o n t a u a n d a m yl oi d c o n c e ntr ati o ns) t h at ar e n ot 
c o nsist e nt wit h a m yl oi d o p at h y or Al z h ei m er’s dis e as e . H o w e v er, s u c h t ests m a y b e 
r e p e at e d i n or d er t o d et er mi n e eli gi bilit y , if dis c u s s e d a n d a p pr o v e d b y t h e M e di c al 
M o nit or.  

2.  U s e of pr o hi bit e d m e di c ati o ns as d efi n e d i n  S e cti o n 7. 4. 2 .  

3.  C o ntr ai n di c ati o n t o M RI , i n cl u di n g b ut n ot li mit e d t o:  

a.  Cli ni c al hist or y or e x a mi n ati o n fi n di n g t h at, w o ul d p os e a p ot e nti al h a z ar d f or 
c o n d u cti n g a n M RI, i n t h e j u d g m e nt of t h e pri n ci p al i n v esti g at or. 

b.   I m pl a nt d e vi c es n ot c o m p ati bl e i n t h e m a g n eti c r es o n a n c e e n vir o n m e nt, s u c h as ; 
AI C D s; c o c hl e ar i m pl a nts; c er e br al a n e ur ys m cli ps; i m pl a nt e d i nf usi o n p u m ps; 
i m pl a nt e d n er v e sti m ul at ors; m et alli c s pli nt ers i n t h e e y e; ot h er m a g n eti c, 
el e ctr o ni c, or m e c h a ni c al i m pl a nts . P a c e m ak ers ar e p er mitt e d o nl y if l a b e l e d as 
c o n diti o n al c ar di a c i m pl a nt a bl e el e ctr o ni c d e vi c es ( C I E D s), h a v e b e e n a p pr o v e d 
f or M RI us e b y t h e F D A, v erifi e d b y t h e p a c e m a k er’s m a n uf a ct ur er as a p pr o v e d 
f or M RI us e, a n d d et er mi n e d t o b e s uit a bl e b y t h e sit e’s r a di ol o gist a n d pri n ci p al 
i n v esti g at or. 

4.  C urr e nt s eri o us or u nst a bl e ill n es s i n cl u di n g c ar di o v as c ul ar, h e p ati c, r e n al, 
g astr o e nt er ol o gi c, r es pir at or y, e n d o cri n ol o gi c, n e ur ol o gi c, ps y c hi atri c, i m m u n ol o gi c, or 
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h e m at ol o gi c dis e as e or ot h er c o n diti o ns t h at, i n t h e i n v esti g at or’s or s p o ns or’s o pi ni o n, 
c o ul d i nt erf er e wit h t h e i nt er pr et ati o n of s af et y a n d a s s es s m e nt of  effi c a c y i n t his st u d y.   

5.  H e p ati c i m p air m e nt d efi n e d as  C hil d -P u g h cl as s of A or m or e s e v er e li v er i m p air m e nt. 

6.  Al a ni n e a mi n otr a nsf er as e ( A L T/ S G P T) v al u es > 1. 5 X t h e u p p er li mit of n or m al ( U L N) of 
t h e p erf or mi n g l a b or at or y, as p art at e a mi n otr a nsf er as e ( A S T/ S G O T) v al u es > 1. 5 X U L N, or 
t ot al bilir u bi n v al u es > 1 X U L N ( p arti ci p a nts wit h Gil b ert’s s y n dr o m e ar e all o w e d i n t h e 
st u d y).  

7.  Ot h er n e ur o d e g e n er ati v e dis e as es  a n d c a us es of d e m e nti as, i n cl u di n g P ar ki ns o n’s dis e as e 
a n d H u nti n gt o n’s dis e as e, v as c ul ar d e m e nti a, CJ D ( Cr e ut zf el dt -J a k o b dis e as e ), L B D 
( L e w y B o dy  d e m e nti a), P S P ( Pr o gr es si v e S u pr a n u cl e ar P als y), AI D S ( A c q uir e d 
I m m u n o d efi ci e n c y S y n dr o m e), or N P H ( n or m al pr es s ur e h y dr o c e p h al us).  

8.  Br ai n M RI at s cr e e ni n g s h o w s e vi d e n c e of i nf e cti o n,  t um or, c orti c al  i nf ar cti o n, e xt e nsi v e 
w hit e m att er dis e as e  ( F a z e k as s c or e > 2), or m ulti pl e l a c u n es i n pr efr o nt al or criti c al 
m e m or y r e gi o ns; i n c o n cl usi v e fi n di n gs m a y b e s u bj e ct t o r e vi e w b y t h e A D C S I m a gi n g 
C or e.  

 
9.  Hist or y of a m aj or d e pr es si v e e pis o d e  wit h i n t h e p ast 6 m o nt hs of s cr e e ni n g . 

1 0.  Hist or y of s c hi z o p hr e ni a  di a g n osis .  

1 1.  Hist or y of bi p ol ar dis or d er . 

1 2.  Hist or y of s ei z ur e s wit hi n 2 y e ars of s cr e e ni n g . 

1 3.  Hist or y of al c o h ol a b us e or d e p e n d e n c e or dr u g a b us e i n t h e p ast 5 y e ars.  

1 4.  Ins uli n -d e p e n d e nt di a b et es or u n c o ntr oll e d di a b et es  wit h H b A 1 c v al u e  > 8 . 0 %.  

1 5.  H e p atitis B, C, or HI V i nf e cti o n . 

1 6.  Cli ni c all y si g nifi c a nt l a b or at or y a b n or m aliti es t h at m a y i nfl u e n c e st u d y as s es s m e nts as 
d et er mi n e d b y t h e i n v esti g at or.   

1 7.  U ntr e at e d or i ns uffi ci e nt l y tr e at e d h y p ot h yr oi dis m, vit a mi n B 1 2 or f ol at e  d efi ci e n c y .  

1 8.  E C G o bt ai n e d d uri n g s cr e e ni n g t h at, i n t h e o pi ni o n of t h e i n v esti g at or, is cli ni c all y 
si g nifi c a nt wit h r e g ar d t o t h e p arti ci p a nt ’s p arti ci p ati o n i n t h e st u d y. C orr e ct e d Q T i nt er v al  
( Q T cF ) m ust b e e v al u at e d usi n g Fri d eri ci a’s f or m ul a, a n d m ust n ot e x c e e d 4 8 0  ms e c . 

1 9.  C a n c er or a m ali g n a nt t u m or wit hi n t h e p ast 3 y e ars, e x c e pt p ati e nts w h o u n d er w e nt 
p ot e nti all y c ur ati v e t h er a p y wit h n o e vi d e n c e of r e c urr e n c e  f or > 3 y e ars. P ati e nts wit h 
st a bl e pr ost at e c a n c er o r n o n -m el a n o m a s ki n c a n c ers ar e  n ot e x cl u d e d . 
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2 0.  P arti ci p ati o n i n a n ot h er cli ni c al tri al f or a n i n v esti g ati o n al a g e nt a n d h a vi n g t a k e n at l e ast 
o n e d os e of st u d y m e di c ati o n, u nl es s c o nfir m e d as h a vi n g b e e n o n pl a c e b o, wit hi n 1 2 
w e e ks pri or t o s cr e e ni n g. T h e e n d of a pr e vi o us i n v e sti g ati o n al tri al is d efi n e d as t h e d at e 
of t h e l ast d os e of a n i n v esti g ati o n al a g e nt.  

2 1.  H a vi n g r e c ei v e d ril u z ol e f or m or e t h a n 4 w e e ks pri or t o s cr e e ni n g or wit h k n o w n 
t ol er a bilit y diffi c ulti es t o ril u z ol e. 

7. 3  C o n c o mit a nt A D  M e di c ati o n  
 
P arti ci p a nts s h o ul d b e tr e at e d wit h a st a bl e d os a g e r e gi m e n of F D A -a p pr o v e d A D m e di c ati o ns 
( a c et yl c h oli n est er as e i n hi bit ors ( A c h EI) a n d/ or m e m a nti n e) f or at l e ast 3 m o nt hs pri or t o 
s cr e e ni n g. P arti ci p a nts s h o ul d b e e x p e ct e d t o r e m ai n o n a st a b l e d os a g e r e gi m e n of t h es e 
m e di c ati o ns f or t h e d ur ati o n of t h e tri al.  T h e A D m e di c ati o n d os e m a y b e c h a n g e d d uri n g t h e 
O p e n -L a b el E xt e nsi o n p h as e if n e e d e d , b ut it is pr ef err e d  t o w ait u ntil t h e E xt e nsi o n P h as e W e e k 
1 2 visit if p os si bl e.  
 
P arti ci p a nts w h o ar e n ot b ei n g tr e at e d wit h F D A -a p pr o v e d A D m e di c ati o ns at t h e ti m e of 
s cr e e ni n g, b e c a us e t h e y h a v e c o ntr ai n di c ati o ns t o t h es e m e di c ati o ns, or b e c a us e t h e y h a v e 
pr e vi o usl y f ail e d tr e at m e nt wit h t h es e m e di c ati o ns,  ar e als o eli gi bl e f or i n cl usi o n, if it is e x p e ct e d 
t h at t h e y will n ot b e tr e at e d wit h t h es e m e di c ati o ns f or t h e d ur ati o n of t h e d o u bl e -bli n d  p h as e of 
t h e tri al. 

7. 4  Ot h e r C o n c o mit a nt M e di c ati o n  

7. 4. 1  P er mitt e d C o n c o mit a nt M e di c ati o n s  

T h e  f oll o wi n g c o n c o mit a nt  m e di c ati o ns  ar e  p er mitt e d:  

•  M e di c al  f o o ds a n d s o y -b as e d s u p pl e m e nts,  e x c e pt as d es cri b e d i n  S e cti o n 7. 4. 2 .  
•  F o o d  s u p pl e m e nts  i n g e n er al  
•  Vit a mi ns i n g e n er al  
•  N o n -s e d ati n g  a nti hist a mi n es  

T h e p ati e nt’s  c o n diti o n  m u st b e  st a bl e w hil e o n t h e pr es cri b e d  m e di c ati o ns:  

•  A nti d e pr ess a nts  st arti n g  at  l e ast t w o m o nt hs  pri or  t o s cr e e ni n g  e x c e pt  t h e pr o hi bit e d  
m e di c ati o ns  as  d es cri b e d  i n S e cti o n 7. 4. 2 .  

•  B et a -bl o c k ers  us e d  f or c ar di o v as c ul ar  r e as o ns st arti n g  at l e ast 2 m o nt hs  pri or  t o 
s cr e e ni n g  

T h e  f oll o wi n g c o n c o mit a nt  m e di c ati o n s ar e p er mitt e d  o n  a n  i nt er mitt e nt b asis.  

•  S h ort  t o m e di u m -a cti n g  b e n z o di a z e pi n es  ( est a z ol a m, l or a z e p a m, mi d a z ol a m, 
o x a z e p a m, t e m a z e p a m, tri a z ol a m, al pr a z ol a m)  t a k e n n o m or e t h a n t wi c e w e e kl y 

•  R a m elt e o n  ( u p t o 8  m g),  es z o pi cl o n e  ( u p t o 2  m g),  z al e pl o n  ( u p t o 5  m g) or  z ol pi d e m 
t artr at e ( ≤ 6. 2 5 m g  C R a n d  ≤ 1 0  m g  t a bl et) t a k e n n o m or e t h a n t wi c e w e e kl y 
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•  S e d ati n g  a nti -all er g y  m e di c ati o ns  ( e. g. di p h e n h y dr a mi n e)  t a k e n n o m or e t h a n t wi c e 
w e e kl y  

•  L o w d os e a nti c o n v uls a nt dr u gs us e d f or n o n -e pil e pti c i n di c ati o ns w hi c h h a v e b e e n 
st art e d a n d h a v e b e e n st a bl e f or at l e ast 2 m o nt hs pri or t o s cr e e ni n g: D e p a k ot e 2 5 0 m g, 
G a b a p e nti n 3 0 0 m g, O x c ar b a z e pi n e 6 0 0 m g, Pr e g a b ali n 1 0 0 m g, L a m otri gi n e 7 5 m g)  

A n y c o n c o mit a nt m e di c ati o ns  m ust b e r e c or d e d i n t h e e C R F,  n oti n g  t h e n a m e  of  m e di c ati o n,  t h e 
d os e,  d ur ati o n, a n d  i n di c ati o n. H o w e v er, a n y of t h es e p er mitt e d c o n c o mit a nt m e di c ati o ns us e d o n 
a n i nt er mitt e nt b asis  s h o ul d  n ot  b e  t a k e n l es s t h a n 1 2  h o urs  pri or  t o a n y  s c h e d ul e d  visits  t h at 
i n cl u d e a n y  c o g niti v e  t ests. 

7. 4. 2  Pr o hi bit e d C o n c o mit a nt M e di c ati o n s  f or d o u bl e-bli n d p h as e b ut c o n diti o n al f or 
O p e n -L a b el  E xt e n si o n  p h as e  

T h e  f oll o wi n g c o n c o mit a nt  m e di c ati o ns  ar e  n ot  p er mitt e d  fr o m s cr e e ni n g  t hr o u g h t h e e n d  of  t h e 
R a n d o mi z e d D o u bl e -Bli n d p h as e of t h e  st u d y . H o w e v er, t h e y ar e all o w e d p er i n v e sti g at or 
j u d g e m e nt f o r t h e O p en - L a b el E xt e n si o n p h a s e u nl e s s ot h er wi s e n ot e d i n 7. 4. 3.  

•  Tri c y cli c a nti d e pr es s a nts ( e. g. a mitri pt yli n e, a m o x a pi n e, cl o mi pr a mi n e,  d esi pr a mi n e,  
d o x e pi n, i mi pr a mi n e, n ortri pt yli n e,  pr otri pt yli n e,  tri mi pr a mi n e) 

•  M o n o a mi n e  o xi d as e  i n hi bit ors ( e. g. is o c ar b o x a zi d, p h e n el zi n e,  tr a n yl c y pr o mi n e, 
s el e gili n e,  r as a gili n e) 

•  L o n g -a cti n g  b e n z o di a z e pi n es   
•  C o n v e nti o n al  a n d  at y pi c al  a nti ps y c h oti cs  ( E X C E P T ≤  5 0  m g/ d  of  q u eti a pi n e  a n d  ≤ 0. 5 

m g/ d  of  ris p eri d o n e) 
•  M o o d -st a bili zi n g  ps y c h otr o pi c a g e nts  ( e. g. lit hi u m s alts) 
•  Pr es cri pti o n  s e d ati v es ( e. g. b ar bit ur at es,  m et h a q u al o n e,  m e pr o b a m at e;  E X C E P T  

r a m elt e o n, es z o pi cl o n e,  z al e pl o n  a n d  z ol pi d e m  t artr at e u n d er  t h e c o n diti o n  d es cri b e d 
i n S e cti o n 7. 4. 1 . 

•  P s y c h osti m ul a nts ( e. g. a m p h et a mi n es,  m o d afi nil -r el at e d c o m p o u n ds li k e ar m o d afi nil)  
•  D o p a mi n e a g o nists  ( e. g. a p o m or p hi n e,  pr a mi p e x ol e,  r o pi nir ol e, r oti g oti n e) 
•  A nti c h oli n er gi cs  ( e. g. b e n ztr o pi n e m es yl at e,  tri h e x y p h e ni d yl H C L;  E X C E P T  i n h al e d 

i pr atr o pi u m, i n h al e d ti otr o pi u m, o x y b uty ni n , d arif e n a ci n,  tr os pi u m, s olif e n a ci n a n d  
t olt er o di n e) 

•  A nti c o n v uls a nt  m e di c ati o ns  us e d t o tr e at s ei z ur es or e pil e ps y w hi c h i nt erf er e wit h 
c o g niti v e f u n cti o n or w h os e  us a g e h as n ot b e e n st a bl e f or 6 m o nt hs  or l o n g er  ( E X C E P T 
g a b a p e nti n at ≤  3 0 0 m g Q D f or i n di c ati o ns ot h er t h a n s ei z ur es)  

•  C hr o ni c or r e g ul ar us e of o pi at e  a n al g esi cs  ( e. g. m or p hi n e, c o d ei n e,  h y dr o m or p h o n e,  
h y dr o c o d o n e,  m e p eri di n e,  o x y c o d o n e ) 

•  I m m u n os u p pr essi v e m e di c ati o ns  E X C E P T  i n h al e d, t o pi c al, i ntr a-n as al  st er oi ds , a n d 
l o w d os e m et h otr e x at e f or r h e u m at oi d art hritis or ps ori asis) 

•  C h e m ot h er a p e uti c  a g e nts  f or m ali g n a n ci es 
•  M e di c al or r e cr e ati o n al m arij u a n a  
•  Gl ut a m at e r gi c a g e nts  ( E X C E P T m e m a nti n e) 
•  H e p at ot o xi c dr u gs ( e. g. all o p uri n ol, m et h yl d o p a, s ulf as al a zi n e) w hi c h m a y i n cr e as e t h e 
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ris k f or h e p at o xi cit y 
•  A x o n a ® a n d S o u v e n ai d ®  ( E X C E P T w h e n p a ti e nts ar e usi n g A x o n a ® or S o u v e n ai d ® at 

t h e ti m e of s cr e e ni n g  a n d c o nti n u e d  us e  is a d vis e d b y tr e ati n g p h ysi ci a n or Pri n ci p al  
I n v esti g at or a n d is e x p e ct e d t o c o nti n u e t hr o u g h o ut t h e st u d y ) 

 

P arti ci p a nts  w h o ar e a cti v el y b ei n g tr e at e d wit h l o w d os e a c et yls ali c yli c a ci d ( A S A)  m a y u n d er g o 
l u m b ar p u n ct ur e, a t t h e dis cr eti o n of t h e i n v esti g at or. P arti ci p a nts  w h o ar e a cti v el y  b ei n g tr e at e d 
wit h d u al a nti pl at el et  t h er a p y or wit h a n y a nti c o a g ul ati o n  m e di c ati o ns  ( e. g. h e p ari n,  w arf ari n,  
t hr o m bi n i n hi bit ors, F a ct or  X a  i n hi bit ors) s h o ul d n ot  u n d er g o l u m b ar p u n ct ur e.  Pl at el et c o u nts 
s h o ul d b e > 1 0 0, 0 0 0, a n d P T T a n d I N R l e v els c h e c k e d  a n d i n n or m al r a n g e b ef or e t h e l u m b ar 
p u n ct ur e is p erf or m e d.  T h e A D C S M e di c al M o nit or s h o ul d b e c o nt a ct e d if t h er e ar e a n y q u esti o ns.  

If, d uri n g  t h e cli ni c al  st u d y,  t h e a d mi nistr ati o n  of  a  n o n -p er mitt e d  c o n c o mit a nt  m e di c ati o n  
b e c o m es  n e c es s ar y,  t h e M e di c al  M o nit or m ust b e c o nt a ct e d t o d et er mi n e  if t h e p arti ci p a nt  
n e e ds t o b e  pr e m at ur el y  dis c o nti n u e d fr o m a cti v e tr e at m e nt  (s e e S e cti o n 1 0 ). 

 

7. 4. 3  Pr o hi bit e d M e di c ati o n s, b ot h i n d o u bl e bli n d a n d 0 p e n -la b el e xt e n si o n  p h as es .  

T h e  f oll o wi n g c o n c o mit a nt  m e di c ati o ns  ar e  n eit h er p er mitt e d i n t h e d o u bl e bli n d n or t h e o p e n -
la b el e xt e nsi o n  p h as e of t h e St u d y:  
 

•  H e p at ot o xi c dr u gs ( e. g., all o p uri n ol, m et h yl d o p a, s ulf as al a zi n e) w hi c h m a y i n cr e as e t h e 
ris k f or h e p at o xi cit y 

•  S e nsiti v e a n d m o d er at el y  s e nsiti v e s u bstr at es of t h e C Y P 2 B 6, C Y P 2 C 8, C Y P 2 C 9, a n d 
C Y P 2 C 1 9 e n z y m es ( pl e as e s e e t h e t a bl e b el o w).  

E n z y m e  S e n siti v e S u b st r at es  M o d e r at el y S e n siti v e S u b st r at es  

C Y P 2 B 6  B u pr o pi o n  ef a vir e n z  

C Y P 2 C 8  R e p a gli ni d e  m o nt el u k ast, pi o glit a z o n e, r osi glit a z o n e  

C Y P 2 C 9  C el e c o xi b  
gli m e piri d e, p h e n yt oi n, t ol b ut a mi d e, 
w arf ari n  

C Y P 2 C 1 9  S -m e p h e n yt oi n, o m e pr a z ol e  
di a z e p a m, l a ns o pr a z ol e, r a b e pr a z ol e, 
v ori c o n a z ol e  

T h e f oll o wi n g m e di c ati o ns ar e pr o hi bit e d at l e ast 1 4 d a ys pri or t o r a n d o mi z ati o n or 5 h alf -li v es 
( w hi c h e v er is l o n g er) pri or t o r a n d o mi z ati o n, a n d d uri n g t h e d o u bl e -bli n d a n d O p e n -L a b el 
E xt e nsi o n  p h as es of t h e st u d y , d u e t o t h e p ot e nti al f or dr u g i nt er a cti o ns:  
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•  Str o n g t o m o d er at e C Y P 1 A 2 i n hi bit ors, s u c h as a mi o d ar o n e, ci m eti di n e, a n d 
ci pr ofl o x a ci n w hi c h m a y i n cr e as e t h e ris k of ril u z ol e -as s o ci at e d a d v ers e e v e nts ( S e e 
A p p e n di x III  f or d et ail e d m e di c ati o n listi n g) 

•  C hr o ni c us e of str o n g t o m o d er at e C Y P 1 A 2 i n d u c ers, s u c h as c ar b a m a z e pi n e, m o d afi nil 
a n d o m e pr a z ol e, w hi c h m a y r es ult i n d e cr e as e d effi c a c y ( S e e A p p e n di x  III f or d et ail e d 
m e di c ati o n listi n g)  

8  S T U D Y P R O C E D U R E S  

8. 1  St u d y Visits  

T h e s c h e d ul e of s t u d y visits  a n d  pr o c e d ur es  t o b e  p erf or m e d  at  e a c h  visit  ar e o utli n e d b el o w 
a n d a t a bl e c a n  b e  f o u n d i n A p p e n di x  1 . 

E v er y eff ort s h o ul d b e m a d e t o c o n d u ct t h e st u d y  visit s  as pl a n n e d . H o w e v er, d u e t o c o n c er ns 
r el at e d t o t h e C O VI D-1 9 p a n d e mi c, st u d y p arti ci p a nt s m a y b e u n a bl e t o c o m e i nt o t h e offi c e  f or 
t h eir st u d y s c h e d ul e d visit, i n or d er t o mi ni mi z e a n y p ot e nti al ris ks t o st u d y p arti ci p a nt s af et y a n d 
t o c o m pl y wit h g o v er n m e nt al a n d l o c al i nstit uti o n al g ui d a n c e ( e. g., st u d y sit e h as a p oli c y t h at a 
cli ni c al r es e ar c h visit m ust b e d el a y e d). U n d er t h es e cir c u mst a n c es , t h e i n v esti g at or s h o ul d 
c o nt a ct t h e s p o ns or m e di c al m o nit or  ( or d esi g n e e)  t o dis c us s  t h e m ost a p pr o pri at e c o urs e of 
a cti o n . F or visits  ot h er t h a n t h e  W e e k  4 8 visit, r e m ot e  s af et y visits will b e all o w e d  o n a c as e b y 
c as e b asis, if a p arti ci p a nt  is u n a bl e t o c o m e t o t h e sit e f or e v al u ati o n i n cl u di n g p h ysi c al 
e x a mi n ati o n or if s af et y l a bs c a n n ot b e p erf or m e d d u e t o t h e C O VI D -1 9 p a n d e mi c . T h e sit e 
i n v esti g at or s h o ul d dis c us s t h e s p e cifi c r e q uir e m e nts f or t h e r e m ot e s af et y visit wit h t h e S p o ns or  
M e di c al M o nit or, w hi c h will b e b as e d o n t h e st u d y visit n u m b er a n d t h e cli ni c al st at us of t h e 
p arti ci p a nt , wit h c o nsi d er ati o n of t h eir tri al c o m pli a n c e t o st u d y m e di c ati o n, pr e vi o us l a bs a n d 
ot h er ris k f a ct ors. S hi p pi n g of st u d y dr u g fr o m t h e sit e t o t h e p arti ci p a nt  vi a  o v er ni g ht  tr a c k e d 
a n d c ertifi e d c o uri er , w h er e p os si bl e will als o b e all o w e d.   

S p o n s o r M e di c al M o nit o r  

  

C ell:  

 

 

8. 1. 1  S cr e e ni n g  ( wit hi n 4 2  d a ys  pri or t o b as eli n e ) 

P arti ci p a nt s w h o m  t h e I n v esti g at or c o nsi d ers t o b e a p pr o pri at e f or t h e st u d y, will h a v e t h e st u d y 
e x pl ai n e d t o t h e m , t h eir L A R if a p pli c a bl e, a n d t h eir st u d y p art n er  b y t h e I n v esti g at or or his/ h er 
d esi g n e e a n d will b e gi v e n a c o p y of t h e writt e n I nf or m e d C o ns e nt F or m (I C F). W h e n t h e y h a v e 
h a d s uffi ci e nt ti m e t o st u d y t his i nf or m ati o n a n d t h e o p p ort u nit y t o as k a n y q u esti o ns t h e y wis h, 
t h e y will b e i n vit e d t o gi v e t h eir c o ns e nt t o p arti ci p ati o n b y si g ni n g t h e I C F. T h e st u d y p art n er 

P P D P P D

P P D

P P D
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m a y  als o b e r e q uir e d t o si g n t h e I C F at t h e dis cr eti o n of t h e r es p o nsi bl e I R B r e vi e wi n g t his 
r es e ar c h. P arti ci p a nt s w h o ar e willi n g t o p arti ci p at e i n t h e C S F s u b -st u d y  will s o i n di c at e i n t h e 
s e cti o n pr o vi d e d o n t h e I C F.  

O n c e t h e p arti ci p a nt  or L A R  (a n d st u d y p art n er  if r e q uir e d) h a v e gi v e n c o ns e nt, t h e f oll o wi n g 
pr o c e d ur es will b e u n d ert a k e n  d uri n g t h e s cr e e ni n g p eri o d.  

•  C o nfir m ati o n of pr o b a bl e Al z h ei m er’s dis e as e usi n g t h e NI A/ Al z h ei m er’s A s s o ci ati o n 
G ui d eli n es  (s e e A p p e n di x II ) 

•  M M S E  (s c or e b et w e e n 1 4 t o 2 4 , i n cl usi v e) 
•  D o c u m e nt ati o n of d e m o gr a p hi cs, m e di c al hist or y, s m o ki n g h a bits a n d e d u c ati o n  
•  M o difi e d H a c hi ns ki is c h e mi c t est (s c or e of 4 or l es s)  
•  N e ur o l o gi c al e x a m  
•  P h ysi c al e x a m i n ati o n 
•  V it al si g ns (sitti n g  bl o o d pr es s ur e , p uls e, t e m p er at ur e, r es pir ati o n r at e) 
•  W ei g ht  
•  H ei g ht  
•  D o c u m e nt ati o n of c o n c urr e nt p at h ol o gi es a n d c o n c o mit a nt tr e at m e nt  
•  D o c u m e nt ati o n of a d v ers e e v e nts fr o m ti m e of c o ns e nt . A d v ers e e v e nts t h at o c c ur pri or t o 

i niti ati o n of st u d y dr u g will b e d o c u m e nt e d as m e di c al hist or y. 
•  Bl o o d s a m pl es f or : 

o  C li ni c al s af et y l a b or at or y t ests  ( h e m at ol o g y a n d s er u m c h e mistr y, as list e d i n  
S e cti o n 8. 2 ). 

o  HI V, H Bs A g, H C V  a nti b o d y  
o  A p o E  ( e 4 +/-) g e n ot y pi n g  

•  Uri n al ysis (s e e  S e cti o n 8. 2 ) 
•  R esti n g 1 2 -l e a d E C G 
•  V ol u m etri c M RI p er pr ot o c ol i m a gi n g r e q uir em e nts ;  

o  If a p arti ci p a nt  h as n ot h a d a n  M RI p erf or m e d wit hi n 6 m o nt hs  of s cr e e ni n g ( i. e.,  
wit hi n 6 m o nt hs fr o m t h e d at e of i nf or m e d c o ns e nt),  t h e n a n M RI m ust b e 
p erf or m e d as p art of t h e s cr e e ni n g  r e q uir e m e nts f or t his st u d y , p er t h e i m a gi n g 
pr ot o c ol, a n d  s h o ul d b e o n e  of t h e l ast s cr e e ni n g pr o c e d ur es  p erf or m e d  t o d et er mi n e 
fi n al eli gi bilit y i n or d er t o pr e v e nt p arti ci p a nt s fr o m u n d er g oi n g u n n e c es s ar y  M RI s.  

o  If a p arti ci p a nt  h as  h a d a n  M RI wit hi n 6 m o nt hs  of s cr e e ni n g ( i. e.,  wit hi n 6 m o nt hs 
fr o m t h e d at e of i nf or m e d c o ns e nt) b ut t h e M RI d o es n ot f oll o w t h e st u d y -s p e cifi c 
i m a gi n g pr ot o c ol, t hat M RI c a n b e us e d t o h el p d et er mi n e eli gi bilit y; h o w e v er,  
a n ot h er M RI m ust b e p erf or m e d  p er t h e i m a gi n g pr ot o c ol, a n d m ust o c c ur as cl os e 
t o, a n d pri or t o, t h e b as eli n e visit, aft er all ot h er eli gi bilit y  crit eri a  h a v e b e e n 
c o nfir m e d . 

•  L u m b ar p u n ct ur e *  
•  P ost l u m b ar p u n ct ur e s af et y t el e p h o n e f oll o w -u p  ( 1 t o 3 d a ys aft er l u m b ar p u n ct ur e) 

•  S h e e h a n S ui ci d alit y Tr a c ki n g S c al e  

* N O T E:  P a rti ci p a nts w h o  h a v e  c o ns e nt e d  t o p arti ci p at e  i n t h e C S F  s u b -st u d y  s h o ul d  u n d er g o  a  
l u m b ar p u n ct ur e  t o o bt ai n  s a m pl es  of  C S F n o  m or e  t h a n 1 4  d a ys  pri or  t o t h eir first d os e  of  st u d y  
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dr u g  at  b as eli n e . T h e p arti ci p a nt’s vit als s h o ul d b e ass es s e d b ef or e a n d aft er t h e pr o c e d ur e, or p er 
st a n d ar d l o c al pr a cti c e. I N R, P T, P T T a n d pl at el ets s h o ul d b e as s es s e d at t h e sit e’s l o c al l a b or at or y 
at l e ast 2 4 h o urs, a n d wit hi n n or m al r a n g e, pri or t o t h e l u m b ar p u n ct ur e. T h e l u m b ar p u n ct ur e 
s h o ul d b e d o n e aft er  t h e M RI s c a n if p erf or m e d o n t h e s a m e d a y. If t h e l u m b ar p u n ct ur e is 
p erf or m e d o n a s e p a r at e d a y  fr o m t h e M RI a n d o c c urs b ef o r e  t h e M RI, t h e n t h er e m ust b e at l e ast 
a 3 -d a y wi n d o w b et w e e n t h e l u m b ar p u n ct ur e a n d t h e M RI. If t h e l u m b ar p u n ct ur e is p erf or m e d 
o n a s e p ar at e d a y fr o m t h e M RI a n d o c c urs aft e r  t h e M RI, t h e n t h er e is n o wi n d o w ( w aiti n g p eri o d) 
b et w e e n t h e M RI a n d l u m b ar p u n ct ur e . B ot h t h e l u m b ar p u n ct ur e a n d v M RI s h o ul d o c c ur aft er all 
ot h er eli gi bilit y c rit eri a h a v e b e e n c o nfir m e d. 

F oll o wi n g c o m pl eti o n of all s cr e e ni n g as s es s m e nts, r es ults f or p a rti ci p a nts w h o m e et all i n cl usi o n 
a n d n o n e of t h e e x cl usi o n crit eri a will b e s u b mitt e d  vi a t h e A D C S  E D C  f or c e ntr al c o nfir m ati o n 
of eli gi bilit y. If c o nfir m e d t o b e eli gi bl e, p er mis si o n t o r a n d o mi z e will b e is s u e d a n d t h e p a rti ci p a nt 
m a y b e r a n d o mi z e d . 

R a n d o mi z ati o n m ust o c c ur at  t h e b as eli n e visit ; ot h er wis e , t h e p arti ci p a nt  will b e c o nsi d er e d a 
s cr e e n f ail ur e.  

R e -s c r e e ni n g  
 
A si n gl e f ull r e -s cr e e n ( r e-c o ns e nt p arti ci p a nt, as si g n n e w P arti ci p a nt I D a n d p erf or m all  s cr e e ni n g  
as s es s m e nts) m a y b e c o n d u ct e d m or e t h a n 1 4  d a ys aft er t h e l ast as s es s m e nt of a  s cr e e ni n g  f ail ur e. 
 
If t h e p arti ci p a nt is f ail e d a g ai n at r e-s cr e e ni n g, f urt h er r e -s cr e e ni n g a n d its mi ni m u m i nt er v al fr o m 
t h e pr e vi o us o n e, m a y b e d o n e if t h e PI a n d C e ntr al R e vi e w M e di c al M o nit or ar e i n a gr e e m e nt t o 
d o s o.  
 
F or r e -s cr e e ni n g, v M RI t a k e n at t h e 1st s cr e e ni n g (s cr e e ni n g f ail ur e) c a n b e us e d if it will b e l es s 
t h a n 3 m o nt hs ol d at t h e ti m e of r a n d o mi z ati o n. Ot h er wis e, v M RI n e e ds t o b e  r e p e at e d. 
 
If t h e p arti ci p a nt  is p arti ci p ati n g i n t h e C S F s u b -st u d y  a n d t h e l u m b ar p u n ct ur e w as d o n e b ef or e 
s cr e e ni n g f ail ur e,  pl e as e as k A D C S if l u m b ar p u n ct ur e s h o ul d b e r e -t a k e n w h e n t h e p arti ci p a nt  is 
r e-s cr e e n e d a n d r a n d o mi z e d.  

8. 1. 2  B as eli n e  (W e e k  0)  

At  b as eli n e , eli gi bl e p a rti ci p a nts will  b e  r a n d o mi z e d i nt o t h e st u d y.  E a c h  will  u n d er g o  t h e 
f oll o wi n g pr o c e d ur es  p ri o r  t o first d os e  of  st u d y  m e di c ati o n:  

•  V erifi c ati o n  of  I n cl usi o n/ E x cl usi o n crit eri a  
•  R a n d o mi z ati o n  i n E D C  
•  P h ysi c al e x a m  
•  Vit al si g ns (sitti n g bl o o d pr es s ur e, p uls e, t e m p er at ur e, r es pir ati o n r at e) 
•  W ei g ht  

•  D o c u m e nt ati o n  of  c o n c o mit a nt  tr e at m e nt 
•  D o c u m e nt ati o n  of  a d v ers e  e v e nts . A d v ers e e v e nts t h at o c c ur pri or t o i niti ati o n of st u d y 

dr u g will b e d o c u m e nt e d as m e di c al hist or y.   
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•  Bl o o d  s a m pl es  f or: 
o  S af et y  l a b or at or y t ests ( h e m at ol o g y a n d  s er u m c h e mistr y,  as  list e d i n S e cti o n 

8. 2 ). 
o  P h ar m a c o ki n eti cs  i n pl as m a 
o  Bi o m ar k er/ b a n ki n g  

•  Uri n al ysis  (s e e S e cti o n 8. 2 ) 
•  S h e e h a n S ui ci d alit y Tr a c ki n g S c al e  
•  A D A S -C o g  1 1  
•  C D R -S O B  
•  N PI  
•  A D C S -A D L  
•  N e ur o ps y c h ol o gi c al T est B att er y  

o  Cr aft St or y 2 1 R e c all (I m m e di at e a n d D el a y e d)  
o  B e ns o n C o m pl e x Fi g ur e  
o  M ultili n g u al N a mi n g T est ( MI N T)  
o  L ett er & C at e g or y Fl u e n c y  
o  Tr ail M a ki n g T est A & B  
o  N u m b er S p a n T est  

•  M M S E  
•  M o ntr e al C o g niti v e A s s es s m e nt ( M o C A)  
•  R es e ar c h S atisf a cti o n S ur v e y  

First  d os e  of  st u d y  m e di c ati o n  will  b e  gi v e n  i n t h e cli ni c  at  a n y  ti m e aft er  c o m pl eti o n  of  all  
of t h e  a b o v e.   

At  t his visit,  all  p a rti ci p a nts will  r e c ei v e a  s u p pl y  of  st u d y  dr u g  wit h  i nstr u cti o ns o n  h o w  t o 
t a k e it. P a rti ci p a nts will b e  gi v e n a n  a p p oi nt m e nt  t o r et ur n at  w e e k  4 ( ± 7 d a ys).  

8. 1. 3  W e e k 2  (+  3  d a ys)  

P a rti ci p a nts will r e c ei v e a p h o n e c all d uri n g W e e k 2 fr o m sit e st u d y p ers o n n el i n or d er t o as s es s 
st u d y dr u g t ol er a bilit y. If t ol er a bl e, t h e n t h e p arti ci p a nt will b e i nstr u ct e d t o pr o c e e d wit h d os e 
es c al ati o n . T h e f oll o wi n g pr o c e d ur es m ust o c c ur: 

•  D o c u m e nt ati o n of c o n c o mit a nt tr e at m e nt  
•  D o c u m e nt ati o n of a d v ers e e v e nts  
•  I nstr u cti o n o n dr u g d osi n g r e gi m e n 

8. 1. 4  W e e k  4 ( +  7 d a ys)  

All p a rti ci p a nts r et ur ni n g f or w e e k  4 will u n d er g o t h e f oll o wi n g pr o c e d ur es:  

•  P h ysi c al e x a m  
•  Vit al si g ns (sitti n g bl o o d pr es s ur e, p uls e, t e m p er at ur e, r es pir ati o n r at e) 
•  W ei g ht  
•  D o c u m e nt ati o n of c o n c o mit a nt tr e at m e nt  
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•  D o c u m e nt ati o n of a d v ers e e v e nts  
•  Bl o o d s a m pl es f or : 

o  S af et y l a b or at or y t ests ( h e m at ol o g y a n d s er u m c h e mistr y, as list e d i n  S e cti o n 8. 2 ) 
o  P h ar m a c o ki n eti cs  (i n pl as m a) 

•  Uri n al ysis ( s e e S e cti o n 8. 2 ) 
•  S h e e h a n S ui ci d alit y Tr a c ki n g S c al e  

At e a c h visit, p a rti ci p a nts will r e c ei v e a s u p pl y of s t u d y dr u g wit h i nstr u cti o ns o n h o w t o t a k e it. 
P a rti ci p a nts will b e gi v e n a n a p p oi nt m e nt t o r et ur n i n 4 w e e ks ( +  7 d a ys) . 

8. 1. 5  W e e k  8 ( +  7 d a ys)  

All p a rti ci p a nts r et ur ni n g f or w e e k  8  will u n d er g o t h e f oll o wi n g pr o c e d ur es:  

•  P h ysi c al e x a m  
•  Vit al si g ns (sitti n g bl o o d pr es s ur e, p uls e, t e m p er at ur e, r es pir ati o n r at e) 
•  W ei g ht  
•  D o c u m e nt ati o n of c o n c o mit a nt tr e at m e nt  
•  D o c u m e nt ati o n of a d v ers e e v e nts  
•  Bl o o d s a m pl es f or : 

o  S af et y l a b or at or y t ests ( h e m at ol o g y a n d s er u m c h e mistr y, as list e d i n  S e cti o n 8. 2 ) 
o  P h ar m a c o ki n eti cs  (i n pl as m a) 

•  S h e e h a n S ui ci d alit y Tr a c ki n g S c al e  

At  t his visit,  p a rti ci p a nts will  r e c ei v e a  s u p pl y  of  st u d y  dr u g  wit h  i nstr u cti o ns o n  h o w  t o t a k e 
it. P a rti ci p a nts will b e gi v e n a n a p p oi nt m e nt t o r et ur n i n 4 w e e ks ( +  7 d a ys).  

8. 1. 6  W e e k  1 2 ( +  7 d a ys)  

All p a rti ci p a nts r et ur ni n g f or w e e k  1 2  will u n d er g o  t h e f oll o wi n g pr o c e d ur es: 

•  P h ysi c al e x a m  
•  Vit al si g ns (sitti n g bl o o d pr es s ur e, p uls e,  t e m p er at ur e, r es pir ati o n r at e) 
•  W ei g ht  
•  D o c u m e nt ati o n of c o n c o mit a nt tr e at m e nt  
•  D o c u m e nt ati o n of a d v ers e e v e nts  
•  Bl o o d s a m pl es f or : 

o  S af et y l a b or at or y t ests ( h e m at ol o g y a n d s er u m c h e mistr y, as list e d i n  S e cti o n 8. 2 ) 
o  P h ar m a c o ki n eti cs  (i n pl as m a) 

•  Uri n al ysis ( s e e S e cti o n 8. 2 )  
•  R esti n g 1 2 -l e a d E C G 
•  S h e e h a n S ui ci d alit y Tr a c ki n g S c al e  
•  A D A S -C o g 1 1  
•  C D R -S O B  
•  R es e ar c h S atisf a cti o n S ur v e y  
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At  t his visit,  p a rti ci p a nts will  r e c ei v e a  s u p pl y  of  st u d y  dr u g  wit h  i nstr u cti o ns o n  h o w  t o t a k e 
it. P a rti ci p a nts will b e  gi v e n  a n  a p p oi nt m e nt  t o r et ur n i n 1 2 w e e ks (+  7 d a ys).   

8. 1. 7  W e e k  2 4 ( +  7 d a ys)  

All p arti ci p a nts  r et ur ni n g f or w e e k  2 4 will u n d er g o t h e f oll o wi n g pr o c e d ur es:  

•  P h ysi c al e x a m  
•  Vit al si g ns (sitti n g bl o o d pr es s ur e, p uls e, t e m p er at ur e, r es pir ati o n r at e)  
•  W ei g ht  
•  D o c u m e nt ati o n  of  c o n c o mit a nt  tr e at m e nt 
•  D o c u m e nt ati o n  of  a d v ers e  e v e nts  
•  Bl o o d  s a m pl es  f or: 

o  S af et y  la b or at or y  t ests ( h e m at ol o g y a n d  s er u m  c h e mistr y,  as  list e d i n S e cti o n 8. 2 ) 
o  P h ar m a c o ki n eti cs  (i n pl as m a) 
o  Bi o m ar k er /bi o b a n ki n g  

•  Uri n al ysis  (s e e S e cti o n 8. 2 )  
•  R esti n g 1 2 -l e a d E C G 
•  L u m b ar p u n ct ur e * ( +  1 4 d a ys of w e e k  2 4 )  

•  S h e e h a n S ui ci d alit y Tr a c ki n g S c al e  
•  A D A S -C o g 1 1  
•  C D R -S O B  
•  V ol u m etri c M RI  (+  1 4 d a ys of w e e k  2 4)  
•  N PI   
•  A D C S -A D L  
•  M M S E  
•  M o C A  
•  R es e ar c h S atisf a cti o n S ur v e y  

 

At  t his visit,  p arti ci p a nt s  will  r e c ei v e a  s u p pl y  of  st u d y  dr u g  wit h  i nstr u cti o ns o n  h o w  t o t a k e 
it. P a rti ci p a nts will b e  gi v e n  a n  a p p oi nt m e nt  t o r et ur n i n 1 2 w e e ks (+  7 d a ys).   

* N O T E:  P arti ci p a nts  w h o  h a v e  c o ns e nt e d  t o p arti ci p at e  i n t h e C S F  s u b -st u d y  will  u n d er g o  a  
l u m b ar p u n ct ur e  f or C S F wit hi n  1 4  d a ys  pri or  t o t his visit. Pl as m a s a m pl es f or P K f or t his s u bs et 
of p arti ci p a nts  s h o ul d b e dr a w n at t h e ti m e of l u m b ar p u n ct ur e.  T h e p arti ci p a nt’s vit als s h o ul d b e 
as s ess e d b ef or e a n d aft er t h e pr o c e d ur e, or p er st a n d ar d l o c al pr a cti c e. I N R, P T, P T T a n d pl at el ets 
s h o ul d b e ass ess e d at t h e sit e’s l o c al l a b or at or y at l e ast 2 4 h o urs, a n d  wit hi n n or m al r a n g e, pri or 
t o t h e l u m b ar p u n ct ur e. T h e l u m b ar p u n ct ur e s h o ul d b e d o n e aft er  t h e M RI s c a n if p erf or m e d o n 
t h e s a m e d a y. If t h e l u m b ar p u n ct ur e is p erf or m e d o n a s e p a r at e d a y  fr o m t h e M RI a n d o c c urs 
b ef o r e t h e M RI, t h e n t h er e m ust b e at l e ast a 3-d a y wi n d o w b et w e e n t h e l u m b ar p u n ct ur e a n d t h e 
M RI.  If t h e l u m b ar p u n ct ur e is p erf or m e d o n a s e p a r at e d a y  fr o m t h e M RI a n d o c c urs aft e r  t h e 
M RI, t h e n t h er e is n o wi n d o w ( w aiti n g p eri o d) b et w e e n t h e M RI a n d l u m b ar p u n ct ur e. If a 
p arti ci p a nt i n t h e  C S F s u b -st u d y is t er mi n ati n g e arl y, t h e y d o n ot n e e d t o u n d er g o t his l u m b ar 
p u n ct ur e. H o w e v er, e v er y eff ort will b e m a d e t o e n c o ur a g e t h e p arti ci p a nt’s o n g oi n g v ol u nt ar y 
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p arti ci p ati o n a n d t o e x pl ai n t h at C S F c oll e cti o n m a y pr o vi d e i nf or m ati v e i nf or m ati o n i n t h e f ut ur e 
f or t h e fi el d of A D.  

8. 1. 8  W e e k  3 6 ( +  7 d a ys)  

All p arti ci p a nt s r et ur ni n g f or w e e k  3 6 will u n d er g o t h e f oll o wi n g pr o c e d ur es:  

•  P h ysi c al e x a m  
•  Vit al si g ns (sitti n g bl o o d pr es s ur e, p uls e, t e m p er at ur e, r es pir ati o n r at e)  
•  W ei g ht  
•  D o c u m e nt ati o n of c o n c o mit a nt tr e at m e nt  
•  D o c u m e nt ati o n of a d v ers e e v e nts  
•  S h e e h a n S ui ci d alit y Tr a c ki n g S c al e  
•  A D A S -C o g 1 1  
•  C D R -S O B  
•  R es e ar c h S atisf a cti o n S ur v e y  

At e a c h visit, p a rti ci p a nts will r e c ei v e a s u p pl y of st u d y dr u g wit h i nstr u cti o ns o n h o w t o t a k e it. 
P a rti ci p a nts will  b e gi v e n a n a p p oi nt m e nt t o r et ur n i n 1 2  w e e ks ( +  7 d a ys).  

8. 1. 9  W e e k  4 8  or E arl y T er mi n ati o n  (+  7 d a ys)  

E v er y eff ort s h o ul d b e m a d e t o c o n d u ct t h e W e e k 4 8 visit a n d m ai nt ai n t h e +/ - 7 d a y wi n d o w . 
H o w e v er, d u e t o c o n c er ns r el at e d t o t h e C O VI D -1 9  p a n d e mi c , th e  W e e k 4 8 visit wi n d o w m a y b e 
m o difi e d b e y o n d t h e +/ - 7 d a y wi n d o w , i n or d er t o mi ni mi z e a n y p ot e nti al ris ks  t o st u d y p arti ci p a nt  
s af et y  a n d t o c o m pl y wit h g o v er n m e nt al a n d l o c al i nstit uti o n al g ui d a n c e  (e .g ., st u d y sit e h as a 
p oli c y t h at a cli ni c al r es e ar c h  visit m ust b e d el a y e d).  U n d er t h es e cir c u mst a n c es, t he  visit wi n d o w 
m a y b e e xt e n d e d ( u p t o  a m a xi m u m tr e at m e nt d ur ati o n of 6 0  w e e ks ), b ut e v er y att e m pt s h o ul d b e 
m a d e t o c o n d u ct t h e visit as cl os e t o t h e d at e t h e vi sit is d u e as p ossi bl e . If t h e visit wi n d o w is 
m o difi e d , p arti ci p a nts s h o ul d b e e v al u at e d r e m ot el y ( e. g., vi a p h o n e ) at t h e  ti m e of t h e s c h e d ul e d 
W e e k 4 8 visit t o p erf or m a n d d o c u m e nt a p pr o pri at e  s af et y as s es s m e nts . St u d y m e di c ati o n m a y b e 
s e nt t o t h e p arti ci p a nt vi a tr a c k e d c o uri er.  F or a n y s u c h c as es, t h e i n v esti g at or s h o ul d dis c us s t h e 
s p e cifi c cir c u mst a n c es of e a c h c as e wit h t h e s p o ns or  m e di c al m o nit or  ( or d esi g n e e) w h o m ust 
a p pr o v e t h e r e q u est pri or t o a n y m o difi c ati o n of t h e visit wi n d o w . 

S p o n s o r M e di c al M o nit o r  

  

C ell:  

 

 

All p a rti ci p a nts r et ur ni n g f or w e e k  4 8 will u n d er g o t h e f oll o wi n g pr o c e d ur es:  

P P D P P D

P P D

P P D
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•  P h ysi c al e x a m  
•  Vit al si g ns (sitti n g bl o o d pr es s ur e, p uls e, t e m p er at ur e, r es pir ati o n r at e)  
•  W ei g ht  
•  D o c u m e nt ati o n  of  c o n c o mit a nt  tr e at m e nt 
•  D o c u m e nt ati o n  of  a d v ers e  e v e nts  
•  Bl o o d  s a m pl es  f or: 

o  S af et y  l a b or at or y t ests ( h e m at ol o g y a n d  s er u m  c h e mistr y,  as  list e d i n S e cti o n 8. 2 ) 
o  P h ar m a c o ki n eti cs *  (i n pl as m a) 
o  Bi o m ar k er/ b a n ki n g  

•  Uri n al ysis  (s e e S e cti o n 8. 2 ) 
•  R esti n g 1 2 -l e a d E C G 
•  L u m b ar p u n ct ur e *  (+  1 4 d a ys of w e e k  4 8)  
•  P ost l u m b ar p u n ct ur e s af et y t el e p h o n e f oll o w -u p  ( 1 t o 3 d a ys aft er l u m b ar p u n ct ur e) 
•  S h e e h a n S ui ci d alit y Tr a c ki n g S c al e  
•  A D A S -C o g 1 1  
•  C D R -S O B  
•  V ol u m etri c M RI ( +  1 4 d a ys of w e e k  4 8)  
•  N PI  
•  A D C S -A D L  
•  N e ur o ps y c h ol o gi c al T est B att er y  

o  Cr aft St or y 2 1 (I m m e di at e a n d D el a y e d)  
o  B e ns o n C o m pl e x Fi g ur e  
o  M ultili n g u al N a mi n g T est ( MI N T)  
o  L ett er & C at e g or y Fl u e n c y  
o  Tr ail M a ki n g T est A & B  
o  N u m b er S p a n T est  

•  M M S E  
•  M o ntr e al C o g niti v e As s es s m e nt ( M o C A)   
•  R es e ar c h S atisf a cti o n S ur v e y  

* N O T E:  P a rti ci p a nts w h o  h a v e  c o ns e nt e d  t o p arti ci p at e  i n t h e C S F  s u b -st u d y  will  u n d er g o  a  
l u m b ar p u n ct ur e  f or C S F wit hi n  1 4  d a ys  pri or  t o t his visit. Pl as m a s a m pl es f or P K  f or t his s u bs et 
of p arti ci p a nt s  s h o ul d b e dr a w n at t h e ti m e of l u m b ar p u n ct ur e.  T h e p arti ci p a nt’s vit als s h o ul d b e 
as s ess e d b ef or e a n d aft er t h e pr o c e d ur e, or p er st a n d ar d l o c al pr a cti c e. I N R, P T, P T T a n d pl at el ets 
s h o ul d b e ass ess e d at t h e sit e’s l o c al l a b or at or y at l e ast 2 4 h o urs, a n d wit hi n n or m al r a n g e, pri or 
t o t h e l u m b ar p u n ct ure. T h e l u m b ar p u n ct ur e s h o ul d b e d o n e aft er  t h e M RI s c a n if p erf or m e d o n 
t h e s a m e d a y. If t h e l u m b ar p u n ct ur e is p erf or m e d o n a s e p a r at e d a y  fr o m t h e M RI a n d o c c urs 
b ef o r e t h e M RI, t h e n t h er e m ust b e at l e ast a 3-d a y wi n d o w b et w e e n t h e l u m b ar p u n ct ur e a n d t h e 
M RI.  If t h e l u m b ar p u n ct ur e is p erf or m e d o n a s e p a r at e d a y  fr o m t h e M RI a n d o c c urs aft e r  t h e 
M RI, t h e n t h er e is n o wi n d o w ( w aiti n g p eri o d) b et w e e n t h e M RI a n d l u m b ar p u n ct ur e. If a 
p arti ci p a nt i n t h e C S F s u bst u d y  is t er mi n ati n g e arl y, t h e y d o n ot n e e d t o u n d er g o t his l u m b ar 
p u n ct ur e.  H o w e v er, e v er y eff ort will b e m a d e  t o e n c o ur a g e t h e parti ci p a nt ’s o n g oi n g v ol u nt ar y 
p arti ci p ati o n a n d t o e x pl ai n t h at C S F c oll e cti o n m a y pr o vi d e i nf or m ati v e i nf or m ati o n i n t h e f ut ur e 
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f or t h e fi el d of A D. P a rti ci p a nts will b e gi v e n a n a p p oi nt m e nt t o r et ur n i n 4 w e e ks ( +  7 d a ys)  
u nl es s t his  s er v es as t h eir E arl y T er mi n a ti o n visit. 

8. 1. 1 0  W e e k  5 2  S af et y F oll o w -u p  (+  7 d a ys)  

All p a rti ci p a nts r et ur ni n g f or w e e k  5 2 ( w h o ar e n ot g oi n g i nt o t h e O p e n-L a b el E xt e nsi o n p h as e) 
will  u n d er g o t h e f oll o wi n g pr o c e d ur es  aft er t h e W e e k 4 8 visit is c o m pl et e d i n p ers o n : 

•  P h ysi c al e x a m  
•  Vit al si g ns ( sitti n g bl o o d pr es s ur e, p uls e, t e m p er at ur e, r es pir ati o n r at e)  
•  W ei g ht  
•  D o c u m e nt ati o n of c o n c o mit a nt tr e at m e nt  
•  D o c u m e nt ati o n of a d v ers e e v e nts  
•  Bl o o d s a m pl es f or s af et y l a b or at or y t ests ( h e m at ol o g y a n d s er u m c h e mistr y, as list e d i n  

S e cti o n 8. 2 ) 
•  R esti n g 1 2 -l e a d E C G 
•  S h e e h a n S ui ci d alit y Tr a c ki n g S c al e  

8. 1. 1 1  U n s c h e d ul e d Visit  

D o c u m e nt ati o n of c o n c o mit a nt m e di c ati o n, a d v ers e e v e nts, a n d  vit al si g ns will b e c oll e ct e d  at all 
u ns c h e d ul e d visits , a n d a d diti o n al cli ni c al s af et y l a b or at ori es m a y b e c o m pl et e d at t h e dis cr eti o n 
of t h e PI or at t h e r e q u est of t h e m e di c al m o nit or.  P arti ci p a nts r et ur ni n g t o c o n d u ct a n u ns c h e d ul e d 
visit o utsi d e of  t h e pr ot o c ol’s visit s c h e d ul e ma y h a v e  mis si n g or a d diti o n al st u d y pr o c e d ur es 
p erf or m e d b y sit e p ers o n n el.  

8. 1. 1 2  O p e n -L a b el E xt e n si o n P h as e ( as a p pli c a bl e)  

T h e E xt e nsi o n P h as e is a n o pti o n al o p e n -l a b el 4 8-w e e k tr e at m e nt p h as e. T h e i n v esti g at or will b e 
r es p o nsi bl e f or e v al u ati n g a n y m aj or c h a ng es i n t h e p arti ci p a nt’s st at us t o d et er mi n e t h eir 
p arti ci p ati o n i n t h e o p e n -la b el  e xt e nsi o n. T his s h o ul d b e b as e d o n t h e st at us of t h e p arti ci p a nt at 
t h e e n d of t h e d o u bl e-bli n d p h as e, t h e p arti ci p a nt’s ris k -b e n efit pr ofil e as d et er mi n e d b y t h e sit e 
PI, t h e c o ns e nt of t h e p arti ci p a nt , a n d t h e i nt e grit y of t h e tri al.  

If t h e p arti ci p a nt h as c o m pl et e d t h e d o u bl e bli n d tr e at m e nt p h as e pri or t o t h e O p e n -L a b el 
E xt e nsi o n P h as e b ei n g a p pr o v e d at t h eir st u d y c e nt er, t h e y c a n r e -c o ns e nt a n d st art t h e st u d y as 
l o n g as t h e i n v esti g at or d et er mi n es t h at o p e n -l a b el tr e at m e nt off ers a n a c c e pt a bl e ris k-b e n efit 
pr ofil e f or t h e i n di vi d u al. O n c e t h e st u d y sit e is o p e n f or r e cr uit m e nt  f or t h e O p e n-L a b el e xt e nsi o n, 
p arti ci p a nts t h at c o m pl et e d t h e st u d y pri or will h a v e u p t o 1 2  w e e ks t o e nr oll i n t h e O p e n -L a b el 
st u d y.  

W h e n sit es h a v e o p e n e d f or r e cr uit m e nt f or t h e O p e n -L a b el E xt e nsi o n  P h as e,  p arti ci p a nts 
c o m pl eti n g t h e d o u bl e -bli n d tr e at m e nt p h as e m ust g o dir e ctl y fr o m t h e W e e k 4 8 visit i nt o t h e 
E xt e nsi o n P h as e if t h e y c h o os e a n d ar e eli gi bl e  t o c o nti n u e. 

•  P arti ci p a nts w h o ar e c o m pl eti n g t h e d o u bl e -bli n d tr e at m e nt p h as e m a y dir e ctl y e nt er t h e 
O p e n -L a b el E xt e nsi o n p h as e. T h es e p arti ci p a nts s h o ul d n ot c o m pl et e t h e f oll o w -u p s af et y 
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visit at W e e k 5 2 ( of t h e d o u bl e -bli n d tr e at m e nt p h as e). I nst e a d, t h es e p arti ci p a nts s h o ul d 
c o nti n u e dir e ctl y i nt o t h e O p e n -L a b el E xt e nsi o n p h as e st arti n g at W e e k 4 8 ( of t h e d o u bl e -
bl i n d tr e at m e nt p h as e). T h e W e e k 4 8 visit will als o s er v e as t h e B as eli n e visit i n t h e 
E xt e nsi o n P h as e f or p arti ci p a nts w h o ar e g oi n g dir e ctl y fr o m t h e d o u bl e -bli n d tr e at m e nt 
p h as e t o t h e O L E. T h er e aft er, p arti ci p a nts will u n d er g o visits at W e e k 4, W e e k 8, W e e k 
1 2,  a n d t h e n e v er y 1 2 w e e ks of t h e E xt e nsi o n P h as e as o utli n e d i n T a bl e 3 ( S c h e d ul e of 
A s s es s m e nts/ Ti m e & E v e nts - E xt e nsi o n P h as e).  

•  P arti ci p a nts w h o pr e vi o usl y c o m pl et e d t h e  d o u bl e -bli n d tr e at m e nt p h as e pri or t o t h e 
O p e n -L a b el E xt e nsi o n p h as e of t h e st u d y b ei n g o p e n f or r e cr uit m e nt at t h eir st u d y c e nt er, 
m a y als o e nt er t h e O p e n -L a b el E xt e nsi o n  ( O L E) p h a s e.  

o  F or p arti ci p a nts w h o will h a v e b e e n off of t h e st u d y dr u g f or l es s t h a n or e q u al t o 
4 w e e ks, t h e s u bj e ct s h o ul d c o m e i nt o t h e i n v esti g ati v e sit e f or a n Ab br e vi at e d 
Dr u g Dis p e ns ati o n Visit  ( als o “ A b br e vi at e d O L E B a s eli n e Visit ”), at w hi c h ti m e 
a n y m aj or m e di c al or m e di c ati o ns c h a n g es will b e r e vi e w e d pri or t o dis p e nsi n g 
ril u z ol e. I n t his c as e, m ost pr o c e d ur es fr o m t h e W e e k 4 8 visit will als o s er v e as 
t h e O L E  P h as e  B as eli n e visit , as o utli n e d i n T a bl e 3 ( S c h e d ul e of 
A s s es s m e nts/ Ti m e & E v e nts -E xt e nsi o n P h as e). T h er e aft er, p arti ci p a nts  will 
u n d er g o visits at W e e k 4, W e e k 8, W e e k 1 2, a n d t h e n e v er y 1 2 w e e ks of t h e O L E  
P h as e . 

o  F or p arti ci p a nts w h o h a v e b e e n off t h e st u d y dr u g f or gr e at er t h a n 4 w e e ks, t hes e 
p arti ci p a nts s h o ul d b e r e -as s es s e d a n d r e -c o ns e nt e d b y t h e PI d uri n g a n O L E  
B as eli n e Visit. Fr o m t h e d at e t h at  t h e O p e n -L a b el  E xt e nsi o n is o p e n f or 
r e cr uit m e nt at t h e  st u d y sit e, t h es e p arti ci p a nts t h at c o m pl et e d t h e st u d y pri or will 
h a v e u p t o a p pr o xi m at el y 1 2 w e e ks  t o c o m pl et e t h e O L E  B as eli n e Visit . 
T h er e aft er, p arti ci p a nts will u n d er g o visits at W e e k 4,  W e e k 8 , W e e k 1 2,  a n d  t h e n 
e v er y 1 2 w e e ks of t h e O L E  p h as e as o utli n e d i n T a bl e 3 ( S c h e d ul e of 
A s s es s m e nts/ Ti m e & E v e nts -E xt e nsi o n P h as e). All pr e vi o us c o m pl et ers of t h e 
d o u bl e -bli n d p h as e will h a v e a 1 2 -w e e k wi n d o w of o p p ort u nit y t o b as eli n e i nt o 
t h e O L E, r e g ar dl es s of t h eir d at e of d o u bl e-bli n d p h as e c o m p l eti o n. I n t h e e v e nt 
sit es o p e n f or O L E  r e cr uit m e nt, t h e n cl os e d u e t o C O VI D-1 9  b ef or e e nr olli n g all 
pri or c o m pl et ers, e x c e pti o ns t o t h e 1 2 -w e e k wi n d o w will b e c o nsi d er e d o n a c as e -
b y -c as e b asis, f oll o wi n g dis c us si o n wit h t h e S p o ns or M e di c al M o nit or:  

 
S p o n s o r M e di c al M o nit o r  

  
C ell:  

 

 
•  A s wit h t h e d o u bl e -bli n d p h as e,  c ert ai n pr o visi o n s m a y b e i m pl e m e nt e d, i n or d er t o 

mi ni mi z e p ot e nti al h a z ar ds t o st u d y p arti ci p a nts d u e t o C O VI D -1 9. T h es e pr o visi o ns m a y 
all o w alt er n ati v es t o i n -p ers o n st u d y visits a n d i n cl u d e b ut ar e n ot li mit e d t o t h e f oll o wi n g: 
c o n d u cti n g r e m ot e visits vi a p h o n e/t el e m e di ci n e vi d e o, f o c usi n g o n s af et y as s es s m e nts 
d uri n g r e m ot e visits, p erf or mi n g s af et y l a bs vi a l o c al l a bs or pr of es si o n al i n h o m e 

P P D P P D

P P D

P P D
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p hl e b ot o m y v e n d ors, a n d s hi p pi n g st u d y m e di c ati o n t o st u d y s u bj e cts if n e e d e d. A n y 
p ot e nti al is s u es s h o ul d b e dis c us s e d wit h t h e S p o ns or a n d will b e a d dr e s s e d o n a n 
i n di vi d u ali z e d b asis. 

o  O L E visits m a y b e c o m pl et e d r e m ot el y, if n e c es s ar y d u e t o C O VI D -1 9. H o w e v er, 
p arti ci p a nts s h o ul d n ot b e o n st u d y dr u g f or gr e at er t h a n 2 4 w e e ks  wit h o ut 
c o m pl eti n g a n i n -p ers o n visit . F or t h es e p arti ci p a nts, I P s h o ul d b e h eld or t h e 
p arti ci p a nt dis c o nti n u e d.  

•  P arti ci p a nts w h o e arl y -t er mi n at e d fr o m t h e d o u bl e-bli n d p h as e tri al or dis c o nti n u e d t h e 
st u d y dr u g f or a n y r e as o n will n ot eli gi bl e f or e nr oll m e nt i n t o t h e O L E  p h as e.  

•  All p arti ci p a nts m ust h a v e t h eir W e e k 4 8 visit i n p ers o n pri or t o e nr olli n g i n t h e O L E  p h as e. 
( D u e t o C O VI D-1 9,  t h e ti mi n g of t his visit m a y b e  d el a y e d)  

All p arti ci p a nts e nt eri n g t h e O L E  p h as e will st art wit h o n e c a ps ul e of B H V -4 1 5 7 p er d a y a n d 
titr at e t o t w o c a ps ul es p er d a y aft er w e e k t w o. T his will b e d o n e s o t h at all p arti ci p a nts will b e o n 
o p e n -l a b el m e di c ati o n a n d will s af el y c o nti n u e fr o m eit h er a cti v e B H V-4 1 5 7 or pl a c e b o.  

All p arti ci p a nts  i n t h e O p e n-L a b el E xt e nsi o n p h as e ar e pl a n n e d t o  u n d er g o a t er mi n ati o n visit 
tw o w e e ks aft er t h e l ast d os e of st u d y dr u g.  

8. 2  L a b o r at o r y S af et y A s s es s m e nts  

Cli ni c al S af et y L a b or at or y t ests will b e p erf or m e d b y a C e ntr al L a b or at or y . A s s es s m e nts  i n cl u d e 
t h e f oll o wi n g:  

H e m at ol o g y : 
H e m o gl o bi n, h e m at o crit, pl at el et c o u nt , R B C, W B C, diff er e nti al c o u n t a n d 
a bs ol ut e n e utr o p hil c o u nt  

C h e mist r y:  
S o di u m, p ot as si u m, c hl ori d e, c al ci u m, A L T, A S T, L D H, al k ali n e p h os p h at as e, 
G G T, p h os p h or o us, bi c ar b o n at e, C P K, t ot al pr ot ei n, al b u mi n,  dir e ct bilir u bi n, 
i n dir e ct bilir u bi n, t ot al bilir u bi n, gl u c ose, cr e ati ni n e, B U N, uri c a ci d, t ot al 
c h ol est er ol, L D L, H D L, tri gl y c eri d es  (li pi ds c oll e ct e d o nl y d uri n g d o u bl e-bli n d 
p h as e) , B 1 2 ( at s cr e e ni n g o nl y), f ol at e  ( at s cr e e ni n g o nl y) 

U ri n al ysis:  
p H, s p e cifi c gr a vit y, pr ot ei n, gl u c os e, k et o n es, ur o bili n o g e n, bili r u bi n, bl o o d 

A n a p pr o xi m at e bl o o d v ol u m e of 9. 5 ml at s cr e e ni n g a n d 7 m L  at s u bs e q u e nt st u d y  visits  ( b as eli n e, 
w e e k 4, w e e k 8, w e e k 1 2, w e e k 2 4, a n d w e e k 4 8 , O p e n -L a b el E xt e nsi o n p h as e w e e k 4, w e e k 8, 
w e e k 1 2, w e e k 2 4, w e e k 3 6, a n d w e e k 4 8 ), will b e c oll e ct e d f or s er u m c h e m istr y a n d h e m at ol o g y 
a n al ys es. If vit a mi n B 1 2 is b el o w n or m al a n d t h e I n v esti g at or t hi n ks it n e c es s ar y, a n a d diti o n al 
bl o o d ( a p pr o xi m at el y 5 ml) m a y b e t a k e n t o m e as ur e s er u m m et h yl m al o ni c a ci d l e v els  at a n ot h er  
visit d uri n g s cr e e ni n g p eri o d.   

Uri n e will b e c oll e ct e d f or uri n al ysis at s cr e e ni n g , b as eli n e , w e e k  4, w e e k  1 2, w e e k  2 4 a n d w e e k  
4 8 , a n d O p e n-L a b el E xt e nsi o n p h as e w e e k 4, w e e k 8, w e e k 1 2, w e e k 2 4, a n d w e e k 4 8.  
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The Central Laboratory will provide the investigational sites with all appropriate materials for 
specimen collection, sample processing, packaging and shipping. Full details of sampling (blood 
and urine), sample preparation and storage methods will be given in the laboratory manual. 

If a participant is unable to come in to the study site and needs to have safety labs conducted 
locally, this is acceptable. The study site should provide the participant or local laboratory with a 
requisition and should collect the results. A home phlebotomist may also be an option for 
participants if needed.  

8.3 Pharmacokinetic Assessments 

A plasma sample for pharmacokinetic (PK) should be collected at baseline, week 4, week 8, week 
12, week 24, and week 48 of the double-blind phase of the trial. Participants should take their dose 
at their routine time on the days of these visits. Date and time of last dose should be collected in 
case report forms for entry into the EDC system. Participants who are able to be scheduled for a 
morning visit should be instructed to hold their dose of study drug that morning until after a PK 
trough sample is obtained, if possible and appropriate in the judgment of the investigator. 

PK samples should be drawn if there are any SAEs that could possibly be drug-related or severe 
AEs that could be drug-related. 

In addition, for participants undergoing lumbar puncture, plasma samples for PK should be drawn 
at the time of lumbar puncture for Week 24 and Week 48 visits for the double blind placebo phase. 
Date and time of last dose should be collected in case report forms for entry into the EDC system. 

There is no PK sampling during the OLE phase. 

8.4 Physical and Neurological Examination 

A physical examination will be performed by a medically qualified professional at every study 
visit. A review of the major body systems will be performed and vital signs will be assessed. A 
neurological examination will only be performed at screening and will include assessment of motor 
strength, sensory, deep tendon, tremor, cerebellar, cranial, and mental status. 

8.5 Genotyping 
ApoE (e4 +/-) genotype is associated with the risk and age of onset of AD. ApoE genotyping 
will be performed at screening. The blood collection will total approximately 10 mL. Results 
of ApoE genotyping will be used in exploratory subgroup analyses to explore the relationship 
between ApoE genotype clinical course and response to treatment. 

If a participant has agreed to allow his/her sample to be banked, then the DNA sample will be 
stored at the UCSD and used for additional genetic testing. Samples will be de-identified prior 
to being shared with outside investigators to preserve the confidentiality of participants. 
Participants can request in writing any time to have their samples destroyed. Results of this testing 
are for research purposes only and will not be disclosed to the participant or study partner. 
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8.6 Electrocardiogram 

A standard 12-lead resting ECG will be performed during screening, week 12, week 24, and week 
48 of the double-blind phase, and week 12, week 24, and week 48 of the Open-Label Extension 
phase. The Investigator or designee will review the 12-lead ECG and findings will be recorded in 
the eCRF as normal, abnormal but not clinically significant, or abnormal and clinically significant. 
Any clinically significant abnormalities on ECGs recorded after administration of the 
investigational product will also be documented as AEs and entered on the AE page of the eCRF. 
Clinically significant abnormalities on ECGs prior to administration of the investigational product, 
will be recorded as medical history. 

8.7 vMRI Assessments 

Brain structural change is seen in normal aging, but is accelerated in neurodegenerative 
disease, including AD. Atrophy in AD arises from neuron and synapse loss that begins in the 
entorhinal cortex. The pathology then spreads throughout the limbic regions of the temporal 
lobe, including the hippocampal formation. Subsequently, neuron loss and atrophy is observed 
throughout neocortical association areas in temporal, parietal and frontal lobes. 

vMRI allows the in vivo assessment of brain structure volume and provides a measure of atrophy 
rate. Results from vMRI studies suggest that the patterns of atrophy in AD, which mirror 
the pathological progression of the disease, can reliably be detected and tracked across time. 
Atrophy of the medial temporal lobe, including hippocampus and entorhinal cortex, has long 
been described in vMRI studies of AD. Hippocampal volume derived from MRI correlates 
with histological hippocampal volume and degree of neuronal loss and AD pathology, and 
entorhinal cortical thickness change appears to be an early and sensitive indicator of 
neurodegeneration associated with AD (Holland et al., 2009; Jack et al., 2004).  Longitudinal 
MRI measures of regional and whole-brain volumetric change provide a valuable complement 
to cognitive measures in that they are not influenced by temporary symptomatic improvements, 
and they provide an early index of the study drug’s ability to reach the target organ and have 
an effect on AD-related atrophy.  
Participants will undergo vMRI scans of the brain at screening,  week 24 and week 48 (and 
Extension Phase baseline and week 48) in order to assess for changes in brain volumes that 
may be associated with clinical change due to treatment with BHV-4157.  
Volumetric MRI scans will use the same imaging protocol, which will include a localizer scan, 
a 3D T1- weighted sagittal acquisition (MPRAGE or IR-SPGR), a T2-weighted FLAIR axial 
acquisition, a T2* gradient recalled echo axial acquisition for magnetic susceptibility, and a 
diffusion weighted axial acquisition to assess for restricted diffusion. 
Images will be checked for image quality and adherence to scanning protocols. 3D T1- 
weighted datasets passing quality checks will be corrected for spatial distortion and for 
intensity variation. Screening and follow-up datasets for each participant will be spatially 
registered to one another using rigid-body registration followed by nonlinear registration and 
neuroanatomic parcellation to quantify whole-brain and subregional volumetric change on a 
patient-by- patient basis.  



  
 C o nfi d e nti al  
Pr ot o c ol B H V 4 1 5 7 -2 0 3  P a g e 6 1  of 9 6  

 

 
  A m e n d m e nt 5, V ersi o n 6. 0 d d. 1 2 S E P 2 0 2 0  

   
    

T h e l o c al M RI r es ults  will d et er mi n e eli gi bilit y f or e a c h p arti ci p a nt i n t h e  d o u bl e bli n d tr e at m e nt 
p h as e of t h e tri al w h e n t h e PI  will c o nfir m if M RI r es ults ar e c o nsist e nt wit h A D, m e et t h e 
s p e cifi e d i n cl usi o n crit eri a, a n d d o n ot h a v e e x cl usi o n ar y fi n di n gs as d efi n e d b y t h e pr ot o c ol.  It is 
t h e r es p o nsi bilit y of t h e PI t o m a k e t his d et er mi n ati o n f oll o wi n g r e vi e w of t h e M RI, a n d t o  si g n 
a s w ell as d at e t h e l o c al r a di ol o g y r e p ort or t h e PI’s o w n br ai n M RI writt e n e v al u ati o n t o 
a c k n o wl e d g e t h eir r e vi e w . T h e PI is at li b ert y t o c o ns ult wit h a l o c al n e ur or a di ol o gist, h o w e v er 
t h er e is n o r e q uir e m e nt f or a f or m al M RI r e a d fr o m a n e ur or a di ol o gist.  T h e A D C S M e di c al S af et y 
t e a m, or A D C S I m a gi n g c or e ar e a v ail a bl e t o a d dr es s a n y q u esti o ns s urr o u n di n g M RI eli gi bilit y. 
If t h er e ar e s af et y c o n c er ns i d e ntifi e d  o n t his M RI , t h e PI s h o ul d c o m m u ni c at e wit h t h e 
p arti ci p a nt’s Pri m ar y C ar e P h ysi ci a n a n d c o ns ult wit h A D C S M e di c al M o nit or, A D C S Dir e ct or, 
a n d A D C S I m a gi n g C or e.  

W h ol e  br ai n  v ol u m e  ( W B V, e x cl u di n g c er e b ell u m), bil at er al v e ntri c ul ar  v ol u m e  a n d bil at er al 
hi p p o c a m p al  v ol u m e  will b e  m e as ur e d. Q u a ntit ati v e a n at o mi c al r e gi o n al c h a n g e ( Q u ar c) will b e 
us e d as t h e c o m p ut ati o n al M R i m a g e pr o c essi n g a p pli c ati o n. D et ail f or t h e st atisti c al 
c o m p ut a ti o ns is gi v e n i n t h e St a tisti c al A n al yti c al Pl a n ( S A P). 

If p erf or m e d o n t h e s a m e d a y as a l u m b ar p u n ct ur e, t h e v M RI  s h o ul d  b e  c o n d u ct e d  b ef or e  t h e 
l u m b ar p u n ct ur e. Ot h er wis e, at l e ast a  3 -d a y  wi n d o w b et w e e n v M RI a n d t h e l u m b ar p u n ct ur e  is 
r e q uir e d. S c a n n ers  t h at h a v e  p ass e d  t h e st u d y’s q u alifi c ati o n  pr o c e d ur es  will  b e  us e d.  
P a rti ci p a nts m ust  b e  s c a n n e d  b y  t h e s a m e s c a n n er  t hr o u g h o ut t h e st u d y. 

P arti ci p a nt s  wit h a c o ntr ai n di c ati o n  t o M RI at t h e ti m e of s cr e e ni n g ar e d e e m e d i n eli gi bl e t o 
p arti ci p at e i n t his st u d y. P a rti ci p a nts m a y c o nti n u e t o p arti ci p at e o n t h e st u d y if t h e y h a v e alr e a d y 
b e e n r a n d o mi z e d b ut  d e v el o p a c o ntr ai n di c ati o n  t o M RI d uri n g t h e c o urs e of t h e st u d y. 

8. 8  C S F , S e r u m a n d Pl a s m a S u b -st u d y  A s s ess m e nts  

C S F , s er u m a n d pl as m a will  b e  t a k e n at  s cr e e ni n g  wit hi n  1 4 d a ys  pri or  t o first d os e  of  st u d y  
dr u g  a n d  wit hi n  1 4 d a ys  pri or  t o w e e k s 2 4 a n d 4 8  t o m e as ur e  bi o m ar k ers  (e. g., A ß 4 2, A ß 4 2/ 4 0 
r ati o, t ot al t au, p -t a u-1 8 1 , n e ur o gr a ni n, Nf L, Y K L -4 0, VI LI P , S N A P-2 5, s T R E M 2 , G F A P) i n t h e 
d o u bl e -bli n d tr e at m e nt p h as e of t h e tri al . F or t h e O L E  p h as e, s er u m a n d pl as m a will b e t a k e n at 
w e e ks 2 4 a n d 4 8.  T h es e s a m pl es will b e b a n k e d at a c e ntr al bi or e p osit or y f or f ut ur e e x pl or at or y 
bi o m ar k er a n al ys es.  

C S F  s a m pl es  s h o ul d  b e  c oll e ct e d  at  t h e s a m e ti m e of  d a y,  eit h er  m or ni n g  ( b et w e e n 8  a n d  1 0 A M)  
or  aft er n o o n  ( b et w e e n 1  a n d  3 P M).  T h e  first l u m b ar p u n ct ur e  m ust b e  c o n d u ct e d pri or  t o i niti ati o n 
of st u d y  dr u g.  Pl as m a s a m pl es f or P K s h o ul d b e dr a w n at t h e ti m e of l u m b ar p u n ct ur e. D at e a n d 
ti m e of d os es o n t h e d a y of l u m b ar p u n ct ur e a n d d a y pri or s h o ul d b e c oll e ct e d i n c as e r e p ort f or ms, 
f or e ntr y i nt o t h e E D C s yst e m.  

T h e esti m at e d 1 0 0 p a rti ci p a nts ( n = 50  a cti v e, n = 5 0 pl a c e b o)  w h o ar e wit hi n t h e s e nti n el c o h ort  of 
t h e d o u bl e-bli n d tr e at m e nt p h as e of t h e tri al will c o nstit ut e t h e st u d y s a m pl e f or t h e  
a n d will als o h a v e t h e o p p ort u nit y t o p arti ci p at e i n a C S F, s er u m, a n d pl as m a  s u b -st u d y, wi t h 
s a m pl es dr a w n i n t h e s cr e e ni n g p eri o d a n d at w e e k 2 4, wit h t h e o pti o n f or a t hir d s a m pli n g ti m e p oi nt 
at w e e k 4 8.  

C CI
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In addition to the sentinel sub-study participants, other consenting trial participants will be 
approached to undergo a blood draw to provide serum and plasma biomarkers. For CSF, 
consenting participants will undergo a lumbar puncture at screening within 14 days prior to first 
dose of study drug and within 14 days prior to week 48 to measure the CSF biomarkers in the 
double-blind treatment phase of the trial. 

Anti-platelet and anticoagulant medications and lumbar puncture are addressed above in in 
(Prohibited Concomitant Medications, Section 7.4.2). Participants who are taking anticoagulants 
or dual antiplatelet drugs are excluded from the CSF sub-study. 

Details of the CSF sampling are contained in the Study Procedures Manual. 

The unused portion of CSF may be transferred to the National Cell Repository for Alzheimer’s 
Disease (NCRAD) for future research. Participants will be given the choice to allow such sample 
retention and further investigation of their CSF. 

9 STUDY-SPECIFIC INSTRUMENTS 

9.1 Cognitive Measures 

9.1.1 Alzheimer’s Disease Assessment Scale Cognitive Subscale (ADAS-Cog 11) 

The ADAS-Cog 11 (Rosen, Mohs, & Davis, 1984) is a structured scale that evaluates memory 
(word recall, word recognition), reasoning (following commands), language (naming, 
comprehension), orientation, ideational praxis (placing a letter in an envelope) and constructional 
praxis (copying geometric designs). Ratings of spoken language, language comprehension, word 
finding difficulty, and ability to remember test instructions are also obtained. The test is scored in 
terms of errors, with higher scores reflecting poorer performance and greater impairment. Scores 
can range from 0 (best) to 70 (worse). 

9.1.2 Mini-Mental State Examination (MMSE) 

The MMSE is a frequently used screening instrument for Alzheimer’s disease drug trials. It 
evaluates orientation, memory, attention, concentration, naming, repetition, comprehension, and 
ability to create a sentence and to copy two intersecting pentagons (Folstein, Folstein, & McHugh, 
1975). A lower score indicates more cognitive impairment. The highest (best) score is 30.  

9.1.3 Montreal Cognitive Assessment (MoCA) 

The MoCA is a brief mental status exam which was designed to be more sensitive to mild cognitive 
impairment and early dementia than the MMSE (Nasreddine et al., 2005). It assesses numerous 
cognitive domains, including attention and concentration, executive functions, memory, language, 
visuoconstructional skills, conceptual thinking, calculations, and orientation. Like the MMSE, the 
highest (best) score is 30. Administering both the MoCA and the MMSE in this trial will allow 
comparisons of the utility within the setting of a clinical trial. 
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9.1.4 Neuropsychological Test Battery (NTB) 

The neuropsychological battery from the Uniform Data Set (v3.0 – Form C2) of the National 
Alzheimer’s Coordinating Center (NACC) (Weintraub et al., 2009) will be administered to provide 
a more detailed assessment of cognition. The battery includes brief measures of attention, 
processing speed, executive function, episodic memory, and language. Exploratory analyses will 
evaluate the treatment effects on a composite measure of this neuropsychological battery between 
baseline and endpoint . As described in the manual for test administration and scoring (Version 
3.0, March 2015), Form C2 of the NACC UDS battery includes the following measures: 

9.1.4.1 Craft Story 21 Recall (Immediate and Delayed) 

This is a measure of verbal episodic memory (Craft et al., 1996). A brief story is read to the 
participant, who is then asked to retell it immediately from memory. The primary measure of 
performance is the number of story units recalled. Delayed recall of the story is assessed 20 
minutes after immediate recall. Other neuropsychological measures are administered during the 
delay interval (Range: 0-25 for each recall trial). 

9.1.4.2 Benson Complex Figure Copy & Recall 

This test is a simplified form of the Rey-Osterrieth Complex Figure (Possin, Laluz, Alcantar, 
Miller, & Kramer, 2011). The purpose is to assess visuoconstructional and visual memory 
functions. In this test, the participant is presented with a figure composed of geometric shapes. The 
participant is then asked to reproduce (i.e.,  copy) the figure on the same page. The accuracy of 
each shape and its placement are recorded. The primary measure of performance is the total score 
for copying the figure (Range: 0-17). Approximately 10-15 minutes after the participant copies the 
figure, visual memory is assessed by asking the participant to draw the figure again, from memory, 
on a blank page. The accuracy of each shape and its placement are recorded. The primary measure 
of performance is the total score for the delayed drawing of the Benson figure (Range: 0-17). 

9.1.4.3 Multilingual Naming Test (MINT) 

The MINT is a test of visual confrontation naming (Ivanova, Salmon, & Gollan, 2013). 
Participants are required to identify (i.e.,  name) line drawings of objects. If the initial response is 
incorrect, semantic and/or phonemic cues are provided, as appropriate. Items are counted as correct 
if spontaneously named after semantic cuing (Range: 0-32). 

9.1.4.4 Trail Making Test (Trails A and B)  

The Trail Making Test is a test of processing speed and executive function. Trails A consists of 25 
circles numbered 1 through 25 distributed over a white sheet of paper. The participant is instructed 
to draw a line to connect the circles in ascending numerical order as quickly as possible (150 
second maximum). Trails B consists of 25 circles containing either numbers (1 through 13) or 
letters (A through L) that are randomly distributed across the page, and participants are instructed 
to connect the circles in alternating and ascending order (e.g., 1 to A; 2 to B). Performance is 
judged in terms of time to complete each trial. Time to complete Trails B (300 second maximum), 
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adjusted for the time taken to complete Trails A to control for sensorimotor demands of the task, 
is a sensitive measure of executive function and working memory. 

9.1.4.5 Verbal Fluency – Category Fluency 

Category fluency assesses semantic memory and language fluency in which participants name as 
many different exemplars of a given semantic category as rapidly as possible. Participants will be 
given 60 seconds to name exemplars in each of two categories: animals and vegetables.  

9.1.4.6 Verbal Fluency – Phonemic Fluency 

Phonemic Fluency is a measure of word generation that may be sensitive to dysfunction in the 
dominant frontal lobe. Participants will be given 60 seconds to name exemplars that begin with 
each of the two letters: F and L.  

9.1.4.7 Number Span Forward and Backward 

Number Span assesses two different working memory constructs: Forward Number Span measures 
the capacity for retaining information very briefly for the purpose of repeating it exactly, while 
Backward Number Span measures the ability not only to retain the information but also to mentally 
manipulate the numbers and recite them in reverse sequence. Numbers for both forward and 
backward span tests are presented with sequences ranging from 2 to 9 numbers. Two trials are 
administered at each sequence length. Two scores are reported for each task: number of correct 
trials and longest sequence repeated correctly prior to failing two consecutive trials of the same 
length.  

9.2 Behavioral and Functional Measures 

9.2.1 Clinical Dementia Rating (CDR) Scale – Sum of Boxes (SOB) 

The CDR-SOB (Hughes, Berg, Danziger, Coben, & Martin, 1982) is a validated composite rating 
of cognition and everyday functioning used in longitudinal AD research which incorporates both 
informant input and direct assessment of performance. It assesses through semi structured 
interview 3 cognitive domains including memory, orientation, and judgement/problem solving and 
3 everyday functional domains including community affairs, home and hobbies and personal care. 
There are 5 levels of impairment from none CDR=0 to severe CDR=3. The individual domain 
scores are added to create a sum of the box scores.  

9.2.2 ADCS-Activities of Daily Living (ADCS-ADL) Scale  

The ADCS-ADL scale is a questionnaire developed by the ADCS to assess functional performance 
in participants with AD (Galasko et al., 1997). Scores range from 0 to 75, with higher scores 
indicating better function. 
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9.2.3 Neuropsychiatric Inventory (NPI) 

The NPI is a well-validated, reliable, multi-item instrument to assess psychopathology in AD 
dementia based on the results of an interview with the study partner (Cummings, 1997). The NPI 
evaluates both the frequency and severity of 10 neuropsychiatric features, including delusions, 
hallucinations, agitation/aggression, dysphoria, anxiety, euphoria, apathy, disinhibition, irritability 
and lability, and aberrant motor behavior, as well as evaluates sleep and appetite/eating disorders. 
Frequency assessments range from 1 (occasionally, less than once per week) to 4 (very frequently, 
once or more per day or continuously). Severity assessments range from 1 (mild) to 3 (severe). 
The score for each subscale is the product of severity and frequency and the total score is the sum 
of all subscales. 

9.3 Modified Hachinski 

This brief questionnaire, conducted by a clinician, incorporates information regarding medical 
history, cognitive symptoms and features of stroke, reported by a study partner as well as the 
neurological examination, and neuroimaging studies (Rosen, Terry, Fuld, Katzman, & Peck, 
1980). 

9.4 Sheehan Suicidality Tracking Scale (Sheehan STS) 

The Sheehan STS (S-STS) is a prospective, participant self-reported or clinician administered 
rating scale that contains 16 questions to track both treatment-emergent suicidal ideation and 
behaviors (Sheehan, Alphs, et al., 2014; Sheehan, Giddens, & Sheehan, 2014). The S-STS will be 
completed on a paper form at the site. At the screening visit, the recall period for completing the 
S-STS is 12 months prior; at all other visits, the recall period for completing the S-STS is since 
the last visit. Subjects who have an S-STS score > 0 should be evaluated by the investigator. If the 
investigator determines that a subject is at risk of suicide or self-harm, appropriate measures to 
ensure the subject’s safety and obtain mental health evaluation must be implemented. The subject 
must immediately be discontinued from the study. The event should be recorded as either an AE 
or SAE as determined by the investigator and reported within 24 hours to the Sponsor. 

9.5 Research Satisfaction Survey 

A Research Satisfaction Survey will be administered to the participant and study partner to 
evaluate satisfaction with the study. The survey may reveal specific aspects of the study that 
participants dislike, which can inform efforts to improve their experiences when participating in 
future studies. Past studies show that participant input and feedback is important for retention 
(Miller, Duncan, Sorrell, & Brown, 2005). 

9.6 Treatment Blinding Questionnaire 

Following the week 48 clinic assessment, the site Investigator and Raters will each complete a 
Treatment Blinding Questionnaire to document knowledge of intervention group assignment per 
participant.  
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1 0  E A R L Y DI S C O N TI N U A TI O N/ WI T H D R A W A L P R O C E D U R E S  

T h e e ntir e st u d y m a y b e dis c o nti n u e d at t h e di s cr eti o n of A D C S or Bi o h a v e n . I n t h es e 
cir c u mst a n c es t h e I n v esti g at or will arr a n g e f or all o n g oi n g p arti ci p a nts  t o b e s e e n a n d f or t h eir 
st u d y m e di c ati o n t o b e dis c o nti n u e d  as s o o n as is s af el y p os si bl e.  

P a rti ci p a nts ar e fr e e t o wit h dr a w fr o m st u d y p arti ci p ati o n at a n y ti m e, f or a n y r e as o n, a n d wit h o ut 
pr ej u di c e.  

Dis c o nti n u ati o n of st u d y tr e at m e nt a n d/ or t h e p arti ci p ati o n of a n i n di vi d u al p arti ci p a nt  i n t h e st u d y 
will b e t er mi n at e d i n t h e f oll o wi n g cir c u mst a n c es:  

1.  Wit h dr a w al of i nf or m e d c o ns e nt b y t h e p arti ci p a nt  or L A R. If t h e st u d y p art n er wit h dr a w s 
his/ h er c o ns e nt t o p arti ci p at e t h e n att e m pts will b e m a d e t o fi n d a r e pl a c e m e nt. I n a n y e v e nt 
t h e p arti ci p a nt  will b e c o nti n u e d  i n t h e st u d y i n s o f ar as p ossi bl e. P arti ci p a nt s w h o 
wit h dr a w c o ns e nt will b e a d vis e d b y t h e I n v esti g at or r e g ar di n g s u bs e q u e nt tr e at m e nt a n d 
i n v esti g ati o n. 

2.  Tr e at m e nt of a p arti ci p a nt  wit h a n o n -p er mitt e d c o n c o mit a nt m e di c ati o n m a y n e c es sit at e 
dis c o nti n u at i o n fr o m st u d y m e di c ati o ns, a n d will b e d et er mi n e d b y t h e I n v esti g at or i n 
c o nj u n cti o n wit h t h e M e di c al M o nit or.   

3.  A d v ers e e v e nt or ot h er si g nifi c a nt m e di c al c o n diti o n w hi c h, i n t h e o pi ni o n of t h e 
I n v esti g at or r e n d er it n e c es s ar y t o dis c o nti n u e st u d y m e di c at i o n. 

4.  T h e p arti ci p a nt  e x p eri e n c es a m e di c al e m er g e n c y t h at n e c es sit at es u n bli n di n g t h eir 
tr e at m e nt as si g n m e nt. ( S e e S e cti o n 6. 6 ).  

5.  A n y ot h er o c c urr e n c e t h at, i n t h e I n v esti g at or’s o pi ni o n, m a k es c o nti n u e d p arti ci p ati o n 
c o ntr ar y t o t h e p arti ci p a nt ’s b est i nt er ests. 

6.  M o v e m e nt of p arti ci p a nt  i nt o a l o n g-ter m c ar e n ursi n g f a cilit y.  M o v e m e nt i nt o a n as sist e d 
li vi n g f a cilit y is n ot c a us e f or dis c o nti n u ati o n fr o m t h e st u d y . 

P arti ci p a nts w h o dis c o nti n u e a cti v e  tr e at m e nt f or a n y r e as o n will h a v e t h e o p p ort u nit y t o c o nti n u e 
o n t h e pr ot o c ol wit h f urt h er visits p er pr ot o c ol t o t h e e n d of t h e d o u bl e -bli n d p h as e of t h e st u d y 
wit h  t h eir o n g oi n g c o ns e nt. T h eir c o nti n u e d p arti ci p ati o n will b e e n c o ur a g e d.  

T h e I n v esti g at ors at e a c h sit e will m a k e e v er y r e as o n a bl e eff ort t o m a xi mi z e p a rti ci p a nt r et e nti o n, 
e v e n if t h e st u d y tr e at m e nt is dis c o nti n u e d b ef or e w e e k 4 8 . H o w e v er, if a n i n v esti g at or r e m o v es a 
p art i ci p a nt fr o m st u d y, or if a p arti ci p a nt  d e cli n es all f urt h er st u d y p arti ci p ati o n d uri n g t h e st u d y , 
a n E arl y T er mi n ati o n  Visit will b e c o m pl et e d a s cl os e as p os si bl e t o t h e ti m e of st u d y 
dis c o nti n u ati o n. T h e E arl y T er mi n ati o n  Visit  m a y c o nt ai n t h e s a m e as s e s s m e nts as w e e k  4 8 , t o 
all o w c oll e cti o n of t h e m ai n o ut c o m e m e as ur es. F or f urt h er d et ail pl e as e r ef er t o t h e Pr o c e d ur es 
M a n u al.  
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1 1  D E FI NI TI O N O F A D V E R S E E V E N T S  

A n  a d v ers e  e v e nt  ( A E) or  a d v ers e  e x p eri e n c e  is a n y  u nt o w ar d  m e di c al  o c c urr e n c e  i n a  st u d y 
p arti ci p a nt  w h o  is a d mi nist er e d  a  m e di ci n al  pr o d u ct , t h at d o es  n ot  n e c es s aril y  h a v e  a  c a us al  
r el ati o ns hi p wit h  t he st u d y  tr e at m e nt, a n d t h at o c c ur s  aft er  i nf or m e d c o ns e nt is si g n e d a n d u p  t o 
3 0  d a ys  aft er  t h e st u d y  dr u g  h as  b e e n  dis c o nti n u e d.  A n  A E  c a n  t h er ef or e b e  a n y  u nf a v or a bl e  
a n d  u ni nt e n d e d  si g n,  s y m pt o m,  or  dis e as e  t e m p or all y as s o ci at e d  wit h  t h e us e  of  a  m e di ci n al  
pr o d u ct,  w h et h er  or  n ot  c o nsi d er e d  r el at e d t o t h e m e di ci n al  pr o d u ct.  Pr e -e xisti n g  c o n diti o ns,  
w hi c h  i n cr e as e i n fr e q u e n c y or  s e v erit y  or  w ors e n  i n n at ur e  d uri n g , or  as  a  c o ns e q u e n c e  of , us e  
of  a  dr u g  i n h u m a n  cli ni c al  tri als, will  als o  b e  c o nsi d er e d  a d v ers e  e x p eri e n c es.  A d v ers e  e v e nts  
m a y  als o  i n cl u d e pr e - or  p ost - tr e at m e nt c o m pli c ati o ns  t h at o c c ur  as  a  r es ult of  pr ot o c ol -
m a n d at e d  pr o c e d ur es  ( e. g. i n v asi v e pr o c e d ur es  s u c h  as  bi o psi es).   

A n A E d o es  n ot  i n cl u d e: 

•  M e di c al  or s ur gi c al pr o c e d ur es  ( e. g., s ur g er y,  e n d os c o p y,  t o ot h e xtr a cti o n,  tr a nsf usi o n). 
T h e c o n diti o n  t h at l e a ds t o t h e pr o c e d ur e is t h e A E.  

•  Sit u ati o ns   w h er e   a n   u nt o w ar d   m e di c al   o c c urr e n c e   h as   n ot   o c c urr e d  ( e. g., 
h os pit ali z ati o n f or el e cti v e s ur g er y,  s o ci al a n d/ or c o n v e ni e n c e a d mis si o ns).  

•  W ors e ni n g  of  s y m pt o ms  as s o ci at e d  wit h  e x p e ct e d  d e cli n e  i n Al z h ei m er’s  dis e as e  is n ot 
c o nsi d er e d  a n  a d v ers e  e v e nt  i n t his st u d y. 

•  O v er d os e  of  eit h er  st u d y  dr u g  or  c o n c o mit a nt  m e di c ati o n  wit h o ut  a n y  si g ns  or  
s y m pt o ms  u nl es s  t h e p a rti ci p a nt is h os pit ali z e d  f or o bs er v ati o n.  O v er d os es  s h o ul d  b e  
r e p ort e d as  o utli n e d  i n S e cti o n 1 1. 4 . 

A tr e at m e nt e m er g e nt a d v ers e e v e nt ( T E A E) is d efi n e d as a n y A E t h at d e v el o p e d, w ors e n e d, or 
b e c a m e s eri o us aft er first d os e of st u d y dr u g a n d pri or t o 3 0 d a ys aft er t h e l ast d os e of st u d y dr u g.  

1 1. 1  E v al u ati o n a n d R e p o rti n g of A d v e rs e E v e nts  

All  A Es  (i. e., a  n e w  e v e nt  or  a n  e x a c er b ati o n  of  a  pr e -e xisti n g  c o n diti o n)  t h at o c c ur  f r o m  t h e 
ti m e i n f o r m e d c o n s e nt i s si g n e d  a n d  u p  t o 3 0  d a ys  aft er  t h e st u d y  dr u g  h as  b e e n  
dis c o nti n u e d  m ust  b e  r e c or d e d as  a n  A E  o n t h e A E e C R F . T h e  I n v esti g at or m ust  f oll o w all  A Es  
u ntil  t h e A E  r es ol v es, or  u ntil  t h e I n v esti g at or a n d/ or  t h e M e di c al  M o nit or  d et er mi n e  t h e e v e nt  
is c hr o ni c  or  cli ni c all y  st a bl e.  If a n  A E  r e m ai ns u nr es ol v e d  at  t h e c o n cl usi o n  of  t h e st u d y,  t h e 
I n v esti g at or a n d  M e di c al  M o nit or  will  m a k e  a  cli ni c al  as s es s m e nt  t o d et er mi n e  w h et h er  
c o nti n u e d  f oll o w-u p  of  t h e A E  is w arr a nt e d.  All  p arti ci p a nts  w h o  h a v e  r e c ei v e d at  l e ast o n e  
e x p os ur e  t o st u d y  t h er a p y will b e  e v al u at e d  f or s af et y  of  st u d y  tr e at m e nt. 

T h e  I n v esti g at or s h o ul d  att e m pt  t o est a blis h  a  di a g n osis  of  t h e e v e nt  b as e d  o n  si g ns, 
s y m pt o ms  a n d/ or  ot h er  cli ni c al  i nf or m ati o n. I n s u c h  c as es,  t h e di a g n osis  s h o ul d  b e  
d o c u m e nt e d  as  t h e A E a n d n ot t h e i n di vi d u al si g ns/s y m pt o ms. 

1 1. 2  A s s es s m e nt of A d v e rs e E v e nts  

All  A Es  m ust  b e  pr o m ptl y  d o c u m e nt e d  o n  t h e A d v ers e  E v e nt  e C R F  a n d  as s es s e d  b y  t h e 
I n v esti g at or. D et ails  of  t h e e v e nt  m ust  i n cl u d e t h e d at es  of  o ns et  a n d  r es ol uti o n, s e v erit y, 
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relationship to study drug, seriousness, and whether the event caused the participant to 
withdraw from the study, outcome and timing with regard to administration of the study drug. 

Severity: Severity should be graded and recorded according to the table below. 
 

Severity Definition 
Mild Awareness of event but easily tolerated 
Moderate Discomfort enough to cause interference with usual activity 
Severe Inability to carry out usual activity, incapacitating, requires medical 

intervention 
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R el ati o ns hi p: T h e  r el ati o ns hi p of t h e A d v ers e  E v e nt t o t h e  st u d y  dr u g  will b e  d et er mi n e d  b y  t h e 
Pri n ci p al  I n v esti g at or, a n d  ass es s e d usi n g  t h e f oll o wi n g d efi niti o ns:  

R el at e d n e s s  D e s c ri pti o n  

 
N ot  R el at e d  

T h er e  is n o  e vi d e n c e  of  a  c a us al  r el ati o ns hi p a n d  a  c a us al  r el ati o ns hi p c a n n ot  b e  
r e a s o n a bl y attri b ut e d  t o t h e st u d y  tr e at m e nt or pr o c e d ur e s.  T h e  e v e nt  is cl e arl y  d u e  t o 
e xtr a n e o us  c a us es.  

 
U nli k el y  R el at e d  

A  p o or  t e m p or al r el ati o ns hi p e xists  b et w e e n  t h e e v e nt  o ns et  a n d  a d mi nistr ati o n  of  
i nt er v e nti o n. T h e  e v e nt  c o ul d  e a sil y  b e  e x pl ai n e d  b y  t h e p arti ci p a nt’s  cli ni c al  st at e,  
i nt er c urr e nt ill n e ss, or  c o n c o mit a nt  t h er a pi es. 

 
P os si bl y  R el at e d  

A  r el ati o ns hi p c a n n ot  b e  r ul e d o ut  wit h  c ert ai nt y  a n d  t h e e v e nt  m a y  b e  r el at e d. T h er e  is 
s o m e e vi d e n c e  t o s u g g e st  a  c a us al  r el ati o ns hi p b ut  t h e i nfl u e n c e of  ot h er  f a ct ors m a y  
h a v e  c o ntri b ut e d  t o t h e e v e nt,  s u c h  as  t h e p arti ci p a nt’s  cli ni c al  c o n diti o n  or  c o n c o mit a nt  
tr e at m e nt. 

 
Pr o b a bl y  R el at e d  T h e  e v e nt  is li k el y r el at e d t o t h e i nt er v e nti o n. T h er e  is e vi d e n c e  t o s u g g est  a  c a us al  

r el ati o ns hi p, s u c h  a s  r e as o n a bl e t e m p or al s e q u e n c e  fr o m tr e at m e nt a d mi nistr ati o n  or  
pr o c e d ur e.  T h e  i nfl u e n c e of  ot h er  f a ct ors is u nli k el y.  

D efi nit el y  R el at e d  
T h e  e v e nt  is cl e arl y  r el at e d t o t h e i nt er v e nti o n. T h er e  is cl e ar  e vi d e n c e  t o s u g g est  a  
c a us al  r el ati o ns hi p. T h e  i nfl u e n c e of  ot h er  f a ct ors c a n  b e  r ul e d o ut.  

T h es e  crit eri a,  i n a d diti o n  t o g o o d  cli ni c al  j u d g m e nt, s h o ul d  b e  us e d  as  a  g ui d e  f or 
d et er mi ni n g  t h e c a us al  as s es s m e nt.  If it is f elt t h at t h e e v e nt  is n ot  r el at e d t o st u d y  dr u g  t h er a p y, 
t h e n a n  alt er n ati v e e x pl a n ati o n  s h o ul d b e pr o vi d e d.  

1 1. 3  C oll e cti o n a n d R e p o rti n g  of  S e ri o u s A d v e rs e E v e nts  

F oll o wi n g writt e n c o ns e nt t o p arti ci p at e i n t h e st u d y, all S A Es, w h et h er r el at e d or n ot r el at e d t o 
st u d y dr u g, m ust b e c oll e ct e d, i n cl u di n g t h os e t h o u g ht t o b e as s o ci at e d wit h pr ot o c ol -s p e cifi c 
pr o c e d ur es. T h e r e p orti n g p eri o d e n ds  3 0 d a ys aft er  dis c o nti n u ati o n of d osi n g. I n a d diti o n, th e 
i n v esti g at or s h o ul d r e p ort a n y S A E o c c urri n g aft er t his ti m e p eri o d t h at is b eli e v e d t o b e r el at e d 
t o st u d y dr u g or pr ot o c ol-s p e cifi c pr o c e d ur es.  S eri o us a d v ers e e v e nts t h at o c c ur pri or t o i niti ati o n 
of st u d y dr u g will b e d o c u m e nt e d i n t h e E D C as m e di c al hist or y, b ut will still n e e d t o  b e  r e p ort e d 
t o  o n a n S A E f or m as d es cri b e d b el o w. 

A n S A E is a n  A E fr o m t his st u d y t h at r es ults i n a n y  of t h e f oll o wi n g  o ut c o m es:  

•  D e at h  

•  Lif e -t hr e at e ni n g sit u ati o n  (p a rti ci p a nt is at  i m m e di at e ris k of d e at h ) 

•  I n p ati e nt h os pit ali z ati o n  or  pr ol o n g ati o n  of  e xisti n g  h os pit ali z ati o n  

•  P ersist e nt  or si g nifi c a nt  dis a bilit y/i n c a p a cit y  

•  C o n g e nit al  a n o m al y/ birt h  d ef e ct  i n t h e offs pri n g  of  a  p arti ci p a nt  w h o  r e c ei v e d st u d y  dr u g  

C CI
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•  C o nsi d er e d  si g nifi c a nt  b y  t h e i n v esti g at or f or a n y  ot h er  r e as o n 

A n S A E r e p ort s h o ul d b e c o m pl et e d f or a n y e v e nt w h er e d o u bt e xists r e g ar di n g its st at us of 
s eri o us n ess.   

If t h e i n v esti g at or b eli e v es t h at a n S A E is n ot r el at e d t o t h e st u d y dr u g, b ut is p ot e nti all y r el at e d t o 
t h e c o n diti o ns of t h e st u d y (s u c h as a wit h dr a w al of pr e vi o us t h er a p y or a c o m pli c ati o n r el at e d t o 
st u d y pr o c e d ur e), t h e r el ati o ns hi p s h o ul d b e s p e cifi e d i n t h e n arr ati v e s e cti o n of t h e S A E R e p ort 
F or m.  

S A Es, w h et h er r el at e d or n ot r el at e d t o st u d y dr u g, o v er d os e, a n d p ot e nti al dr u g i n d u c e d li v er i nj ur y 
m ust b e r e p ort e d wit hi n 2 4 h o urs of t h e I n v esti g at or b e c o mi n g a w ar e of t h e e v e nt. F or t his st u d y 
w e will b e c a pt uri n g S A Es t hr o u g h b ot h t h e A D C S E l e ctr o ni c D at a C a pt ur e ( E D C) s yst e m a n d o n 
a n  S A E r e p ort f or m pr o vi d e d b y  I n a d diti o n, all a p pli c a bl e S A Es 
m ust b e r e p ort e d b y t h e Sit e I n v esti g at or t o t h e I nstit uti o n al R e vi e w B o ar d (I R B) of r e c or d 
a c c or di n g t o I R B’s r e p orti n g r e q uir e m e nts f or s u c h e v e nts.  

T h e Sit e I n v esti g at or is r es p o nsi bl e f or r e p orti n g all S A Es a n d all Ot h er I m p ort a nt M e di c al E v e nts 
t o  vi a t el e p h o n e, i m m e di at el y or n o l at er t h a n 2 4 h o urs aft er a w ar e n es s of t h e e v e nt. A   
r e pr es e nt ati v e will t h e n i m m e di at el y n otif y t h e Bi o h a v e n M e di c al M o n it or. A n S A E f or m m ust 
t h e n b e s u b mitt e d t o  wit hi n 2 4 h o urs  vi a t h e f a x n u m b er i n di c at e d b el o w .  

 S af et y H otli n e N u m b er  f or S A E t el e p h o n e r e p orts: 

•  N ort h A m eri c a:   

 Fa csi mil e (f a x) n u m b er f or  S A E r e p ort f or m s, t o b e s e nt  wit hi n 2 4 h o u rs  aft er 
a w ar e n ess of t h e e v e nt : 

•  N ort h A m eri c a:   

T h e Sit e I n v esti g at or, or d esi g n at e d st aff, is als o r es p o nsi bl e f or e nt eri n g t h e S A E i nf or m ati o n i n 
t h e A D C S El e ctr o ni c D at a C a pt ur e ( E D C) s yst e m ( i. e.,  e v e nt t er m, st art  st o p d at es, c a us alit y, a n d 
s e v erit y)  a c c or di n g t o st u d y -s p e cifi c e C R F C o m pl eti o n G ui d eli n es . T h e A D C S M e di c al M o nit or 
a n d A D C S Pr oj e ct Dir e ct or will b e a ut o m ati c all y n otifi e d vi a e m ail u p o n e ntr y of a n S A E i nt o t h e 
A D C S E D C s yst e m. A m e m b er of t h e A D C S M e di c al S af et y t e a m will i nf or m t h e D S M B of t h e 
o c c urr e n c e of a n y S A Es wit hi n 7 d a ys of b ei n g r e p ort e d . T h e D S M B m a y at a n y ti m e r e q u est 
a d diti o n al i nf or m ati o n fr o m t h e A D C S i n r el ati o n t o a r e p ort e d e v e nt.  

If o nl y li mit e d i nf or m ati o n is i niti all y a v ail a bl e, f oll o w-u p r e p orts ar e r e q uir e d. If a n o n g oi n g S A E 
c h a n g es i n its i nt e nsit y or r el ati o ns hi p t o st u d y dr u g or if n e w i nf or m ati o n b e c o m es a v ail a bl e, a 
f oll o w-u p S A E r e p ort s h o ul d b e s e nt t o   wit hi n 2 4 h o urs of t h e I n v esti g at or b e c o mi n g a w ar e 
of t h e u p d at e d i nf or m ati o n usi n g t h e s a m e pr o c e d ur e us e d f or t h e tr a ns missi o n of t h e i niti al S A E 
a n d t h e s a m e e v e nt t er m s h o ul d b e us e d.  I n a d diti o n, n e w or r e vis e d e v e nt i nf or m ati o n m ust b e 
e nt er e d i nt o t h e A D C S E D C at t h e s a m e ti m e.  

All S A Es s h o ul d b e f oll o w e d t o r es ol uti o n or st a bili z ati o n.  F or  a n y q u esti o ns r el ati n g t o S A Es, 
pl e as e c o nt a ct t h e A D C S M e di c al M o nit or vi a t el e p h o n e or e m ail at t h e n u m b er list e d o n t h e 
pr ot o c ol f a c e p a g e.  
  

C CI
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S u s p e ct e d U n e x p e ct e d S e ri o u s A d v e rs e R e a cti o n s  

S us p e ct e d u n e x p e ct e d s eri o us a d v ers e r e a cti o ns ( S U S A Rs) ar e s er i o us a d v ers e e v e nts t h at ar e n ot 
list e d i n t h e I n v esti g at or’s Br o c h ur e  as a n e x p e ct e d A E a n d t h at t h e In v esti g at or as s es s es  as 
p os si bl y r el at e d or pr o b a bl y r el at e d or d efi nit el y r el at e d t o st u d y dr u g  or st u d y pr o c e d ur e. U nit e d 
St at es 2 1 C F R 3 1 2. 3 2 a n d E ur o p e a n U ni o n Cli ni c al Tri al Dir e cti v e 2 0 0 1/ 2 0/ E C a n d t h e 
as s o ci at e d d et ail e d g ui d a n c e  or n ati o n al r e g ul at or y r e q uir e m e nts i n p arti ci p ati n g c o u ntri es r e q uir e 
t h e r e p orti n g of S U S A Rs t o r e g ul at or y a ut h oriti es. A s t h e cli ni c al tri al s p o ns or, Bi o h a v e n  is 
r es p o nsi bl e f or, a n d h as pr o c e d ur e s c o nsist e nt wit h r e g ul ati o ns t h at will b e f oll o w e d f or , 
e x p e dit e d r e p orti n g of S U S A Rs.  

1 1. 4  O v e r d os e R e p o rti n g R e q ui r e m e nts  

F or  t h e p ur p os es  of  t his st u d y,  a n  o v er d os e  i s t h e a c ci d e nt al or i nt e nti o n al a d mi ni str ati o n of 
a n y d o s e of st u d y dr u g gr e at er t h a n t h e hi g h e st d ail y d o s e ( eit h er 1 4 0 or 2 8 0 m g a s 
pr e s cri b e d p er pr ot o c ol) wit hi n a c al e n d ar d a y. A n y o v er d o s e m u st b e r e p ort e d o n t h e e C R F. 
A n o v er d o s e i s n ot a n A E u nl e s s i t r e s ult s i n u nt o w ar d eff e ct s. A n y A E s r el at e d t o t h e 
o v er d o s e m u st b e r e p ort e d o n t h e A E a n d/ or S A E p a g e of t h e e C R F. N o s p e cifi c a nti d ot e 
f or t h e o v er d o s e of B H V -4 1 5 7  i s k n o w n. Si g n s a n d s y m pt o m s of o v er d o s e s h o ul d b e tr e at e d 
a c c or di n g t o st a n d ar d of c ar e.   

1 1. 5  Cli ni c al L a b o r at o r y A b n o r m aliti es a n d Ot h e r A b n o r m al A s s es s m e nts  

L a b or at or y  a b n or m aliti es  ar e  us u all y  n ot  r e c or d e d as  A E s  u nl es s  c o nsi d er e d  t o b e  cli ni c all y  
si g nifi c a nt  b y  t h e sit e cli ni ci a n.  A n  a b n or m al  l a b or at or y r es ult will  b e  c o nsi d er e d  a n  A E  if it 
is as s o ci at e d wit h  cli ni c al  si g ns  or  s y m pt o ms,  if t h e a b n or m alit y  is of  a  d e gr e e  t h at r e q uir es a cti v e 
m a n a g e m e nt  ( e. g., dis c o nti n u ati o n of  t h e st u d y dr u g,  d os e  m o difi c ati o n)  or  w h e n  t h e e v e nt  is 
r e q uiri n g tr e at m e nt or  ot h er  t h er a p e uti c i nt er v e nti o n ( e. g., ir o n s u p pl e m e nts,  bl o o d tr a nsf usi o n, 
et c.).  

T h e  I n v esti g at or will  e v al u at e  t h e r el ati o ns hi p of  a n y  si g nifi c a ntl y  a b n or m al  r es ult t o 
pr ot o c ol  tr e at m e nt a n d  cli ni c al  c o n diti o n,  if p os si bl e.  All  cli ni c all y  si g nifi c a nt  a b n or m al  
l a b or at or y r es ults will b e f oll o w e d u ntil t h e y  r et ur n t o n or m al  or b e c o m e  st a bili z e d.  

1 1. 6  P r e g n a n c y a n d B r e ast F e e di n g  

B H V -4 1 5 7  s h o ul d  n ot  b e  us e d  d uri n g  pr e g n a n c y  or  w hil e  br e ast -f e e di n g. T h e  l o w er a g e  li mit 
f or t his st u d y  is 5 0  y e ars,  a n d  w o m e n  m ust  b e  p ost -m e n o p a us al  f or at l e ast 2 c o ns e c uti v e y e ars  
or  s ur gi c all y  st eril e ( bil at er al t u b al li g ati o n, h yst er e ct o m y or bil at er al o o p h or e ct o m y) f or at l e ast 
6 m o nt hs pri or t o s cr e e ni n g  t o b e eli gi bl e f or t his st u d y. 

1 2  S T A TI S TI C A L M E T H O D S  

T his is a m ulti -c e nt er d o u bl e -bli n d pl a c e b o -c o ntr oll e d tri al of 2 8 0 m g of B H V -4 1 5 7 vs pl a c e b o  
t a k e n f or a p pr o xi m at el y  4 8 w e e ks  wit h a n o pti o n al 4 8 w e e k o p e n -l a b el e xt e nsi o n p h as e. T h er e is 
a n  

 
 A s t h e i nt eri m a n al ysis will n ot st o p t h e st u d y f or s u c c es s , w e h a v e 

n ot a dj ust e d t h e fi n al a n al ysis a n d h a v e  m ai nt ai n e d t h e al p h a at 5 %  i n or d er t o a v oi d i nfl ati n g t h e 
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pr o b a bilit y of a t y p e 1 err or. C o m pl et e  d et ails  of t h e i nt eri m,  effi c a c y,  a n d  s af et y  a n al ys es  ar e  
pr o vi d e d  i n a  s e p ar at e  St atisti c al  A n al ysis  Pl a n ( S A P), w hi c h is m ai nt ai n e d b y A D C S i n 
c o ns ult ati o n wit h Bi o h a v e n.  

1 2. 1  S a m pl e Si z e  a n d P o w e r  D et e r mi n ati o n  

1 2. 1. 1  O v er all St u d y  P o w er  

U si n g a p pr o xi m at el y 3 3 6 r a n d o mi z e d p arti ci p a nt s  ( wit h a 1: 1 as si g n m e nt 1 6 8 p er ar m ), t his st u d y 
h as at l e ast 8 0 % p o w er t o r ej e ct t h e n ull h y p ot h esis of n o effi c a c y i n f a v or of t h e alt er n ati v e t h at 
B H V -4 1 5 7 is effi c a ci o us , gi v e n t h e as s u m pti o n of a diff er e n c e i n t h e m e a n c h a n g e fr o m b as eli n e 
t o 1 2 m o nt hs b et w e e n t h e B H V -4 1 5 7 ar m a n d pl a c e b o ar m of 2. 6 4 p oi nts o n t h e A D A S -C o g  1 1 , 
a n d 0. 9 5 p oi nts i n C D R -S u m of B o x es, a n d u n d er a r a n g e of eff e ct si z es w hi c h gi v e 9 3. 7 % 
pr o b a bilit y of pr o c e e di n g at t h e i nt eri m a n al ysis.  

T his c al c ul ati o n as s u m es n o m or e t h a n a 2 6 % dr o p o ut r at e , w hi c h w o ul d l e a v e 3 3 6 X 0. 7 4 = 2 4 8 
p arti ci p a nts a v ail a bl e at t h e fi n al a n al ysis, or 1 2 4 p er ar m. T h e c al c ul ati o n  als o as s u m es a st a n d ar d 
d e vi ati o n of 6 p oi nts o n t h e c h a n g e i n A D A S -C o g 1 1 i n e a c h ar m at b ot h 6 m o nt hs a n d 1 2 m o nt hs, 
a n d a s t a n d ar d d e vi ati o n of 2. 3 p oi nts o n t h e c h a n g e i n C D R S u m of B o x es at 1 2 m o nt hs; i n 
a d diti o n,  a c orr el ati o n of 4 5 % b et w e e n 1 2 m o nt h c h a n g e o n t h e c o -pri m ar y A D A S -C o g 1 1 a n d 
C D R S u m of B o x es e n d p oi nts ar e as s u m e d . T h es e as s u m pti o ns ar e s u p p ort e d b y p u blis h e d  
r etr os p e cti v e d at a fr o m hist ori c al A D C S st u di es ( T h o m as, Al b ert, P et ers o n, & Ais e n, 2 0 1 6). T h e 
c o m p ut ati o n s  us e a 2 -si d e d 2 -s a m pl e t-t est at 5 % al p h a t o a p pr o xi m at e p o w er.  

Bri efl y, t h e st atisti c al r e as o ni n g is as f oll o w s:  

1.  P( p as s o v er all) = P( p as s fi n al | p as s i nt eri m) P( p as s i nt eri m)  ≥ P( p as s fi n al) P ( p as s 
i nt eri m) 

2.  P( p as s fi n al) = P( p as s fi n al A D A S ) P( p as s fi n al C D R | p as s  fi n al A D A S )  

3.  N u m eri c al i nt e gr ati o n s h o w s t h at P( p as s fi n al C D R | p as s A D A S ) is a b o ut 3 % gr e at er 
t h a n P( p as s fi n al C D R ), gi v e n t h e as s u m e d 4 5 % c orr el ati o n b et w e e n t h es e e n d p oi nts.  

H e n c e, if P( p as s i nt eri m ) = 0. 9 3 7, P( p as s fi n al A D A S) = 0. 9 2, a n d P( p as s fi n al C D R ) = 0. 9 0 , t h e n 
P( p as s o v er all) ≥  0. 9 2 x ( 1. 0 3 x 0. 9 0 ) x 0. 9 3 7 = 0. 8 0. 

Wit h 1 2 4 s u bj e cts p er ar m, t h e u n c o n diti o n al p o w er f or t h e A D A S -C O G e n d p oi nt is 9 2 %, if t h e 
m e a n diff er e n c e i n c h a n g e is 2. 6 4 p oi nts wit h st a n d ar d d e vi ati o n of 6 p oi nts wit hi n e a c h ar m.  At 
t his s a m pl e si z e, t h e u n c o n diti o n al p o w er f or t h e C D R-S O B e n d p oi nt is 9 0 %, if t h e m e a n 
diff er e n c e is 0. 9 5 p oi nts wit h st a n d ar d d e vi ati o n of  2. 3 p oi nts wit hi n e a c h ar m.  H e n c e, if t h e 
i nt eri m a n al ysis h as p o w er 0. 9 3 7 or gr e at er t o p as s, t h e o v er all p o w er is 8 0 % or m or e f oll o wi n g 
t h e st atisti c al r e as o ni n g gi v e n a b o v e. 

F or p ers p e cti v e, w e n ot e t h at t h e as s u m e d diff er e n c e of  2. 6 4 p oi nts o n A D A S -C o g is 6 8 % of t h e 
d e cli n e o bs er v e d i n t h e pl a c e b o ar m of 3. 9 p oi nts i n st u di es of mil d t o m o d er at e A D fr o m ( T h o m as, 
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Al b ert, P et ers e n, & Ais e n, 2 0 1 6) . T h e as s u m e d diff er e n c e of 0. 9 5 p oi nts o n C D R -S O B is 5 9 % of 
t h e d e cli n e o bs er v e d i n t h e pl ac e b o ar m of 1. 6 p oi nts ( T h o m as, Al b ert, P et ers e n, & Ais e n, 2 0 1 6). 

1 2. 1. 2   

1 2. 2  A n al ysis P o p ul ati o n s  

A n al ysis  p o p ul ati o ns ar e  d efi n e d  a s  f oll o w s: 

•  E nr oll e d P arti ci p a nts:  P arti ci p a nts w h o si g n e d a n i nf or m e d c o ns e nt f or m a n d w er e as si g n e d 
a P arti ci p a nt I d e ntifi c ati o n n u m b er ( PI D).  

•  R a n d o mi z e d P arti ci p a nts:  E nr oll e d p arti ci p a nts w h o r e c ei v e d a tr e at m e nt as si g n m e nt. T his 
gr o u p f or ms t h e I T T p o p ul ati o n.  

•  Tr e at e d P arti ci p a nts:  E nr oll e d a n d r a n d o mi z e d p arti ci p a nts w h o r e c ei v e d at l e ast 1 d os e of 
bli n d e d st u d y t h er a p y ( B H V -4 1 5 7 or pl a c e b o). T his will b e t h e pri m ar y a n al ysis p o p ul ati o n 
us e d f or s af et y s u m m ari es.  
 

•  T h e  m o difi e d  I nt e nt-t o-Tr e at  ( mI T T) p o p ul ati o n  will  i n cl u d e all  r a n d o mi z e d p arti ci p a nts  
w h o  t o o k at  l e ast o n e  d os e  of  t h e st u d y  m e di c ati o n, w h o h a v e a b as eli n e as s es s m e nt of 
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t h e c o-pri m ar y effi c a c y e n d p oi nts,  a n d  w h o  h a v e at  l e ast o n e  effi c a c y  e v al u ati o n f oll o wi n g  
b as eli n e.  T his will b e t h e pri m ar y a n al ysis p o p ul ati o n us e d f or t h e effi c a c y a n al ys es.  

•  O p e n -L a b el E xt e nsi o n Tr e at e d P arti ci p a nts: P arti ci p a nts e nr oll e d i n t h e e xt e nsi o n p h as e 
w h o r e c ei v e d at l e ast 1 d os e of o p e n -l a b el e xt e nsi o n p h as e st u d y t h er a p y ( B H V-4 1 5 7). T his 
will b e  us e d f or s af et y s u m m ari es of t h e e xt e nsi o n  p h as e  

•  T h e  m o difi e d  I nt e nt-t o-Tr e at  ( mI T T) p o p ul ati o n  f or t h e E xt e n si o n P h a s e will  i n cl u d e all  
O p e n -L a b el E xt e nsi o n p h as e p arti ci p a nts  w h o  t o o k at  l e ast o n e  d os e  of  E xt e nsi o n p h as e 
st u d y  m e di c ati o n , w h o  h a v e  at  l e ast o n e  effi c a c y  e v al u ati o n d uri n g t h e e xt e nsi o n p h as e . 
T his will b e t h e a n al ysis p o p ul ati o n us e d f or t h e effi c a c y s u m m ari es f or t h e e xt e nsi o n p h as e  

•  All B H V -4 1 5 7 Tr e at e d P arti ci p a nts: P arti ci p a nts e nr oll e d w h o r e c ei v e d at l e ast 1 d os e of 
B H V -4 1 5 7 i n eit h er R a n d o mi z ati o n or E xt e nsi o n P h as e of t h e st u d y. T his will b e  us e d f or 
s af et y s u m m ari es of t h e e xt e nsi o n  p h as e  

 
T h e  pri m ar y  p o p ul ati o n  f or all effi c a c y  a n al ys e s  i n t h e d o u bl e -bli n d tr e at m e nt p h as e  is t h e mI T T  
p o p ul ati o n , wit h o ut i m p ut ati o n f or mis si n g v al u es . A s e nsiti vit y us es  t h e mI T T p o p ul ati o n wit h 
m ulti pl e i m p ut ati o n . T h e Tr e at e d P arti ci p a nts  will b e  us e d  f or a n al ys es  of s af et y  e n d p oi nts.  

1 2. 3  A n al ysis  of t h e C o -P ri m a r y E n d p oi nt s 

T h e pri m ar y st u d y  h y p ot h esis is t h at tr e at m e nt wit h B H V -4 1 5 7 will r es ult i n a r e d u cti o n i n t ot al 
wit hi n -p arti ci p a nt  c h a n g e fr o m b as eli n e o n t h e A D A S -C o g  1 1  s c or e  a n d als o o n t h e C D R S u m 
of B o x es , r el ati v e t o t h e pl a c e b o gr o u p at w e e k  4 8  of t h e d o u bl e -bli n d tr e at m e nt p h as e  i n t h e 
mI T T p o p ul ati o n. T h e c o -pri m ar y e n d p oi nts at t h e fi n al a n al ysis will b e t est e d usi n g a hi er ar c hi c al 
g at e k e e p er str at e g y: if A D A S -C o g 1 1 is si g nifi c a nt at t h e 5 % l e v el, t h e n C D R -S O B will als o b e 
t est e d at 5 % si g nifi c a n c e l e v el. If A D A S-c o g is n ot si g nifi c a nt at t h e 5 % l e v el, t h e n C D R -S O B 
will n ot b e i n cl u d e d i n t h e pri m ar y a n al ysis, a n d will b e pr es e nt e d f or d es cri pti v e p ur p os es o nl y. 
T h e pri m ar y o bj e cti v e of t h e tri al is m et o nl y w h e n b ot h c o pri m ar y e n d p oi nts ar e si g nifi c a nt.   

T h e pri m ar y a n al ysis for e a c h  o ut c o m e  us es  a  mi x e d eff e cts r e p e at e d m e as ur es m o d el, i n cl u di n g 
all a v ail a bl e  i n-cli ni c  o ut c o m es d uri n g t h e d o u bl e -bli n d p h as e i n t h e mI T T p o p ul ati o n. F i x e d 
eff e cts  i n t h e m o d el ar e  A P O E st at us  ( e 4 c arri er vs e 4 n o n c arri er), M M S E ( mil d vs m o d er at e) 
st at us,  sit e,  b as eli n e  s c or e ( A D A S -c o g or C D R -S O B) , tr e at m e nt gr o u p  ( a cti v e vs pl a c e b o), visit, 
visit x b as eli n e s c or e, a n d visit x tr e at m e nt gr o u p i nt er a cti o n. Visit is tr e at e d as a c at e g ori c al 
v ari a bl e. Sit es wit h o nl y o n e s u bj e ct will b e p o ol e d . 

A r a n d o m eff e ct will b e i n cl u d e d f or p arti ci p a nt . T h e wit hi n s u bj e ct c o v ari a n c e will b e 
u nstr u ct ur e d . If t h e m o d el f ails t o c o n v er g e, M M S E st at us will b e r e m o v e d fr o m t h e m o d el.  If 
t h e m o d el still d o es n ot c o n v er g e, t h e f oll o wi n g c o v ari a n c e str u ct ur es wi ll be fit, s e q u e nti all y, 
u ntil t h e  str u ct ur e  is f o u n d t h at r es ults i n c o n v er g e n c e of t h e m o d el: H u y n h -F el dt, T o e plit z, 
A ut or e gr es si v e ( 1), a n d C o m p o u n d  S y m m etr y.  Err or d e gr e es of fr e e d o m will b e c al c ul at e d usi n g 
K e n w ar d -R o g er a p pr o xi m ati o n if a n u nstr u ct ur e d c o v ari a n c e str u ct ur e fits a p pr o pri at el y; 
ot h er wis e, a s a n d wi c h esti m at or will b e utili z e d t o esti m at e t h e c o v ari a n c e str u ct ur e a n d d e gr e es 
of fr e e d o m will b e c al c ul at e d usi n g t h e b et w e e n -wit hi n m et h o d  ( S c hl ut er & El as h off, 1 9 9 0).  



  
 C o nfi d e nti al  
Pr ot o c ol B H V 4 1 5 7 -2 0 3  P a g e 7 5  of 9 6  

 

 
  A m e n d m e nt 5, V ersi o n 6. 0 d d. 1 2 S E P 2 0 2 0  

   
    

E a c h c o -pri m ar y e n d p oi nt is t est e d usi n g m o d el -a dj u st e d l e ast s q u ar es m e a ns at t h e w e e k 4 8 visit  
of t h e d o u bl e -bli n d tr e at m e nt p h as e.  P oi nt esti m at es, st a n d ar d err ors, 9 5 % c o nfi d e n c e i nt er v als, 
a n d p -v al u es will b e pr es e nt e d.  

F urt h er  d et ails of t h e pri m ar y a n al ysis, i n cl u di n g s e nsiti vit y a n al ysis a n d m et h o ds f or h a n dli n g 
mis si n g d at a, ar e pr es e nt e d i n t h e st atisti c al a n al ysis pl a n . 

1 2. 4  A n al ysis of S e c o n d a r y E n d p oi nts  

If b ot h t h e c o -pri m ar y e n d p oi nts ar e  si g nifi c a nt, m e a n c h a n g es i n t h e s ec o n d ar y e n d p oi nts fr o m 
b as eli n e  t o w e e k  4 8  of t h e d o u bl e -bli n d tr e at m e nt p h as e ar e  c o m p ar e d usi n g t h e a n al ysis str at e g y 
o utli n e d a b o v e , or if a p pr o pri at e, a t w o-si d e d, t w o -s a m pl e t-t est. F or t h es e s e c o n d a ry e n d p oi nts, a 
H ol m st e p -d o w n t est is c o n d u ct e d at 5 % l e v el t o c o ntr ol t h e f a mil y wis e err or r at e . T h es e e n d p oi nts 
ar e: bil at er al hi p p o c a m p al  v ol u m e as m e as ur e d b y v ol u m etri c M RI;  N PI t ot al s c or es; A D C S -A D L; 
a n d M M S E s c or es.  

If t h e c o -pri m ar y e n d p oi nt s  f ail t o b ot h r e a c h si g nifi c a n c e, t h e n t h e s e c o n d ar y e n dp oi nts, will b e 
a n al y z e d as e x pl or at or y usi n g t h e s a m e str at e g y o utli n e d a b o v e.  

C at e g ori c al v ari a bl es ar e s u m m ari z e d  b y tr e at m e nt  gr o u p usi n g fr e q u e n c y distri b uti o n: n u m b er of 
n o n -mis si n g o bs er v ati o ns a n d p er c e nt a g es  will b e gi v e n . C o nti n u o us v ari a bl es ar e  s u m m ari z e d 
usi n g st a n d ar d q u a ntit ati v e st atisti cs: n u m b er of n o n -mis si n g o bs er v ati o ns, m e a n, st a n d ar d 
d e vi ati o n, m e di a n a n d r a n g e ( mi ni m u m a n d m a xi m u m o bs er v e d v al u es).  

1 2. 5  A n al ysis of E x pl o r at o r y E n d p oi nts  

T h e e x pl or at or y e n d p oi nts  i n cl u d e: ( 1) c h a n g e i n M o C A s c or es fr o m b as eli n e t o w e e k 4 8; ( 2) 
c h a n g e i n A D C O M S t ot al s c or e fr o m b as eli n e t o w e e k 4 8; ( 3) bil at er al l at er al v e ntri cl es a n d w h ol e 
br ai n v ol u m e  as m e as ur e d b y v ol u m etri c M RI; ( 4)  a c o g niti v e c o m p osit e o ut c o m e c o m p ut e d usi n g  
m e as ur es fr o m t h e N A C C N e ur o ps y c h ol o gi c al T est B att er y   ( Cr aft St or y 2 1 R e c all  (I m m e di at e & 
D el a y e d), B e ns o n Fi g ur e ( C o p y & D el a y e d R e c all), M ultili n g u al N a mi n g T est ( MI N T), L ett er & 
C at e g or y Fl u e n c y, Tr ail M a ki n g T est A & B, N u m b er S p a n F or w ar d & B a c k w ar d ;  (5 ) B H V-4 1 5 7 
p h ar m a c o ki n eti cs ; (6 ) tr e at m e nt r es p o ns e b y A p o E g e n ot y p e; a n d (7 ) C S F, s er u m a n d pl as m a 
bi o m ar k er p a n el ( A ß 4 2, A ß 4 2/ 4 0 r ati o, t ot al t a u, p -t a u-1 8 1 , n e ur o gr a ni n, Nf L, Y K L-4 0, VI LI P, 
S N A P -2 5, s T R E M 2 , G F A P) at w e e k 2 4 a n d w e e k 4 8 . C S F will b e as s es s e d  i n a s u bs et of t h e st u d y 
p o p ul ati o n ( esti m at e d n = 5 0 a cti v e, n = 5 0 pl a c e b o) . T h eir a n al ys es ar e i n cl u d e d i n t h e S A P .  

1 2. 6   
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1 2. 7  O p e n -L a b el E xt e n si o n P h as e  A n al ysis  

A n y a n al ys es of effi c a c y e n d p oi nts fr o m t h e e xt e nsi o n p h as e will b e e x pl or at or y o nl y.  

1 2. 7. 1  Effi c a c y  A n al ysis  

Effi c a c y e n d p oi nts will b e s u m m ari z e d wit h d es cri pti v e st atisti cs f or t h e O p e n -L a b el E xt e nsi o n 
P h as e b y tr e at m e nt gr o u p a n d w e e k. F or t h e e xt e nsi o n p h as e, s u bj e cts will b e s u m m ari z e d  b y t h e 
ori gi n al r a n d o mi z e d tr e at m e nt gr o u p a n d will r efl e ct 1) c o nti n u e d B H V -4 1 2 5 7 tr e at m e nt a n d 2) 
Pl a c e b o s u bj e cts s wit c h e d t o o p e n -l a b el B H V-4 1 5 7. A d diti o n al e x pl or at or y e n d p oi nt of e v al u ati n g 
l o n g-t er m eff e cts o n cli ni c al o ut c o m e m e as ur es  

1 2. 7. 2  S af et y A n al y sis  

S af et y e n d p oi nts i n cl u d e a d v ers e e v e nts, p h ysi c al e x a m, vit al si g ns, h e alt h st at us, 1 2 l e a d E C G, 
l a b or at or y d et er mi n ati o ns a n d p arti ci p a nt wit h dr a w als. S af et y a n d t ol er a bilit y d at a  as w ell as 
d e m o gr a p hi c d at a  will b e s u m m ari z e d i n t a b ul ar a n d/ or gr a p hi c al f or m at  f or e a c h tr e at m e nt gr o u p. 
T h e i n ci d e n c e of all l a b or at or y t est a b n or m aliti es a n d t h e m e di a n  c h a n g es fr o m b as eli n e will b e 
t a b ul at e d b y tr e at m e nt r e gi m e n a n d ti m e p oi nt. T h e s af et y p o p ul ati o n will b e us e d f or t h es e 
a n al ys es.  

S af et y will b e pr es e n t e d s e p ar at el y f or t h e d o u bl e -bli n d  p h as e a n d f or t h e o p e n -l a b el e xt e nsi o n 
p h as e, o v er all a n d b y r a n d o mi z e d ar m.  

1 2. 7. 3  A d v er s e E v e nts  

Tr e at m e nt e m er g e nt a d v ers e  e v e nts  ( A E) o c c urri n g , or i nt e nsif yi n g, aft er  t h e st art of  st u d y  dr u g  
d osi n g  a r e  s u m m ari z e d d es cri pti v el y  f or t h e s af et y  p o p ul ati o n.  A listi n g is pr e p ar e d of S eri o us 
A d v ers e E v e nts o c c urri n g i n s u bj e cts t h at ar e e nr oll e d b ut n ot tr e at e d.  All  A Es  ar e c o d e d 
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a c c or di n g  t o s yst e m  or g a n  cl as s  ( S O C) a n d  pr ef err e d  t er m ( P T) usi n g  t h e M e di c al  Di cti o n ar y  
f or R e g ul at or y  A cti viti es ( M e d D R A). S u m m ar y  t a bl es s h o wi n g t h e n u m b er  of  p a rti ci p a nts  a n d  
p er c e nt  of u ni q u e s u bj e cts  wit hi n  e a c h  c at e g or y  ar e g e n er at e d f or e a c h  of  t h e f oll o wi n g t y p es of  
a d v ers e  e v e nts  a n d  its r el ati o ns hi p t o st u d y  tr e at m e nt (r el at e d t o st u d y  tr e at m e nt): 

•  All e v e nts  
•  S eri o us  e v e nts  
•  D e at hs  
•  E v e nts  l e a di n g t o dis c o nti n u ati o n of tr e at m e nt  
•  S e v er e  e v e nts  
•  E v e nts o c c urri n g wit h a fr e q u e n c y of m or e t h a n 5 % i n eit h er tr e at m e nt gr o u p  

1 2. 7. 4  L a b or at or y P ar a m et er s  

L a b or at or y  p ar a m et ers  ar e s u m m ari z e d  b y  visit.  Fr e q u e n ci es  of  hi g h  a n d  l o w v al u es  wit h  
r es p e ct t o t h e n or m al  r a n g e ar e dis pl a y e d,  as  ar e s hift t a bl es c o m p ari n g e a c h tr e at m e nt visit  
( we e ks  4,  8,  1 2,  2 4,  3 6,  a n d 4 8)  a n d  b as eli n e  visit  b y  ti m e p oi nt  a n d  tr e at m e nt gr o u p.   

1 2. 7. 5  Ot h er S af et y P ar a m et er s  

Vit al  si g ns  a n d  E C G  p ar a m et ers  ar e s u m m ari z e d  a cr os s  gr o u ps  b y  visit  usi n g  d es cri pti v e 
st atisti cs,  a n d  at  e a c h  o ut c o m e visit a n d at  e n d of  st u d y.  

P h ysi c al  e x a mi n ati o n  fi n di n gs a n d  n u m b er  of  p a rti ci p a nts ar e s u m m ari z e d as t h e c o u nt  a n d  
p er c e nt a g e  of  p a rti ci p a nts b y  e C R F  pr e -d efi n e d  c at e g ori es  at  l ast visit.  C o n c o mit a nt  
m e di c ati o ns  ar e s u m m ari z e d  b y  tr e at m e nt gr o u p,  dr u g  cl as s  a n d  pr ef err e d  t er m. Vit al  si g ns  
ar e s u m m ari z e d  b y visit  usi n g  d es cri pti v e st atisti cs. 

O v er all i nt er pr et ati o n r es ults f or E C Gs a n d t h e I n v esti g at or i nt er pr et ati o n r es ults ar e c oll e ct e d as 
n or m al, a b n or m al n ot cli ni c all y si g nifi c a nt, a n d a b n or m al cli ni c all y si g nifi c a nt. P arti ci p a nts w h os e 
i nt er pr et ati o n s hifts fr o m n or m al t o a b n orm al ar e list e d s e p ar at el y i n cl u di n g d es cri pti o n of t h e 
a b n or m alit y a n d a n y as s o ci at e d c o m m e nts.  

1 2. 8  R a n d o mi z ati o n a n d St r atifi c ati o n  

St u d y p arti ci p a nts  ar e r a n d o ml y all o c at e d  i n a  1: 1  r ati o i nt o o n e  of  t h e 2  gr o u ps:  tr e at m e nt wit h  
2 8 0  m g B H V -4 1 5 7 or  pl a c e b o.  A  r a n d o mi z ati o n s c h e d ul e  will  b e  g e n er at e d  a n d  i n c or p or at e d 
i nt o t h e El e ctr o ni c  D at a  C a pt ur e  s yst e m ( E D C) a n d  t h e r a n d o mi z ati o n I D will  b e  assi g n e d  w h e n  
t h e sit e r a n d o mi z es t h e p arti ci p a nt.  A  c e ntr ali z e d  eli gi bilit y  e v al u ati o n  pr o c e d ur e  will  b e  a p pli e d  
f or e a c h  p arti ci p a nt.  A  str atifi e d  p er m ut e d  bl o c k r a n d o mi z ati o n  pr o c e d ur e  will  b e  us e d.  
S cr e e ni n g  M M S E  [m o d er at e A D: 1 4  t o 1 9; mil d A D: 2 0  t o 2 4]  a n d Sit e  will  b e  str atifi c ati o n  
f a ct ors. 

1 2. 9  P r ot o c ol D e vi ati o n s, D at a Bli n d R e vi e w, a n d U n bli n di n g  

A n y si g nifi c a nt e v e nt t h at d o es n ot c o m pl y  wit h t h e i n cl usi o n/ e x cl usi o n crit eri a, st u d y c o n d u ct 
( e. g., i n a d e q u at e i nf or m e d c o ns e nt, u nr e p ort e d S A Es), or st u d y pr o c e d ur es ( e. g., us e of pr o hi bit e d 
m e di c ati o ns as d efi n e d b y t h e pr ot o c ol; i m pr o p er b r e a ki n g of t h e bli n d) will b e d o c u m e nt e d as a 
r el e v a nt d e vi ati o n. 
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The sponsor, or designee, will be responsible for producing the final protocol deviation file 
(formatted as a Microsoft Excel file), which will be finalized prior to database lock. This file will 
include site, participant ID, deviation date, deviation type, status (major vs. minor), and a 
description of the protocol deviation. 
 
Classification of deviations from the protocol as minor or major will be decided on a case-by-
case basis without knowledge of the treatment assigned and before the database lock (Data Blind 
Review). After database lock, the responsible statistician will request the treatment codes, the 
study will be unblinded, and the statistical analysis will be conducted. The bioanalytical 
scientist, IWRS vendor, and pharmacovigilance roles may be unblinded before data are unblinded 
for the primary endpoint and all subjects complete the study. 
 

13 RECORDING AND COLLECTION OF DATA 

13.1 Case Report Form 
The Investigator or designee will record all data collected on the electronic Case Report Form 
(eCRF) provided for that purpose. The site will be suitably trained on the use of the eCRF 
and appropriate site personnel will be provided electronic signatures. 

All site entries will be made in a secured web site and the Principal Investigator will review 
the record for completeness. Upon completion of the review, the PI will sign electronically 
in the signature page of the eCRF. 

The Investigator or designee will make necessary eCRF corrections. The investigator must 
authorize the corrections to the entered data on eCRF. 

Completed eCRFs will be submitted according to the ADCS's instructions, and reviewed by 
the ADCS to determine their acceptability. If necessary, data correction requests will be 
generated for resolution by the study site. 

13.2 Study Files and Participant Source Documents 
Participant confidentiality is strictly held in trust by the participating investigators, research 
staff, and the sponsoring institution and their agents. This confidentiality is extended to cover 
testing of biological samples and genetic tests in addition to the clinical information relating to 
participants. Authorized representatives of the sponsoring institution may inspect all documents 
and records required to be maintained by the Investigator, including but not limited to, medical 
records (office, clinic or hospital) and pharmacy records for the participants in this study. The 
clinical study site will permit access to such records. Any data, specimens, forms, reports, video 
recordings, and other records that leave the site will be identified only by a participant 
identification number to maintain confidentiality. 

The Investigator must maintain adequate and accurate records to enable the conduct of the 
study to be fully documented and the study data to be subsequently verified. These documents 



  
 Confidential 
Protocol BHV4157-203 Page 79 of 96 

 

 
  Amendment 5, Version 6.0 dd. 12SEP2020 

   
    

include Investigators’ Study Files and original participant clinical source documents 
generated at the study site. The term “original” means the first recording of the data. 

The Investigator will ensure the site master files are maintained, including the study 
protocol and its amendments, IRB and regulatory approvals with associated correspondence, 
informed consents, study drug records, staff curriculum vitae, all correspondence, and other 
appropriate documents. 

Participant clinical source documents may include, but are not limited to, participant 
hospital/clinic records, physicians’ and nurses’ notes, appointment books, laboratory reports, 
ECGs, MRI images, pathology and special assessment reports. The Investigator must assure 
that all original source documents are available to support monitoring activities. 

13.3 Rater Training 

Site staff will be trained on the assessments and certified on the study specific cognitive, functional 
and behavioral measures as described in Section 9. The sites will have training at the Investigator 
meeting and possible online training and didactic training as needed. Throughout the trial the site 
staff administering the assessments may have limited scales audiotaped in order to ensure ratings 
are being consistently administered across sites. Most scales will be collected on paper and entered 
via the electronic data capture system (EDC). However, some scales may be collected via an 
electronic capture of assessments (eCOA). Details will be provided with your rater training 
instructions. As the study is extended, sites must monitor their raters’ certifications, and obtain re-
certification before any current certifications expire. 

13.4 Monitoring 
During the study each site will be visited by an ADCS clinical research monitor according 
to the specifications in the monitoring plan for the double-blind and Open-Label Extension 
phases. The monitoring visits must be conducted according to the applicable ICH and GCP 
guidelines to ensure protocol adherence, quality of data, drug accountability, compliance with 
regulatory requirements and continued adequacy of the investigational site and its facilities. 
The Investigator will co-operate in the monitoring process by ensuring the availability of the 
eCRFs, source documents and other necessary documents at the time of the monitoring visits 
and by prompt attention to any matters brought to his/her attention by the monitor. 

13.5 Audit 
ICH guidelines for GCP require independent inspection of clinical program activities. Such 
inspections may be performed at any time-  before, during and/or after the study. The 
Investigator and study staff are responsible for maintaining the site master file containing 
all study-related regulatory documentation as outlined by ADCS Regulatory Affairs that will 
be suitable for inspection at any time by ADCS, Biohaven, its designees, and/or regulatory 
agencies. The Investigator understands and agrees to give access to the necessary documentation 
and files. 
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1 3. 6  R et e nti o n of D at a  

All  r e c or ds c o n n e ct e d  wit h  t his cli ni c al  st u d y  will  b e  r et ai n e d f or at  l e ast t w o y e ars  
f oll o wi n g t h e d at e  of  a n  a p pr o v e d  m ar k eti n g  a p pli c ati o n  [ 2 1 C F R  3 1 2. 6 2( c)];  or  at  l e ast t hr e e 
y e ars  fr o m t h e f or m al dis c o nti n u ati o n  of  B H V -4 1 5 7 d e v el o p m e nt;  or  s e v e n  y e ars  fr o m t h e e n d  
of  t h e st u d y,  w hi c h e v er  is l o n g er. Pri or  t o r e c or d di s p os al,  A D C S  a n d  Bi o h a v e n  m a y  el e ct  t o 
e xt e n d  t h e r et e nti o n p eri o d.  T o  e ns ur e  t h at t h es e st a n d ar ds  ar e  a p pli e d,  writt e n  p er missi o n  
m ust  b e  gr a nt e d  fr o m Bi o h a v e n  b ef or e  r e c or d dis p os al.  All  l o c al l a w s r e g ar di n g r et e nti o n of  
r e c or ds m ust  als o  b e  f oll o w e d. St u d y  sit es  ar e  r e q uir e d t o r et ai n all r e c or ds u ntil writt e n  
n otifi c ati o n all o wi n g  d estr u cti o n is r e c ei v e d fr o m t h e A D C S.  

1 3. 7  R e p o rti n g of St u d y R es ults  

Bi o h a v e n,  i n c o o p er ati o n  wit h  A D C S,  will  pr o d u c e  a n  i nt e gr at e d Cli ni c al  St u d y  R e p ort,  w hi c h  
will b e s u b mitt e d  f or a p pr o v al  t o t h e Pr oj e ct  Dir e ct or  a n d  t h e A D C S  Pri n ci p al  I n v esti g at or.  

1 3. 8  Q u alit y A s s u r a n c e/ Q u alit y C o nt r ol  

A D C S  St a n d ar d  O p er ati n g  Pr o c e d ur es  ( S O Ps) will  b e  a d h er e d  t o f or all  a cti viti es r el e v a nt t o t h e 
q u alit y  of t h e  st u d y. 

D o c u m e nt ati o n  of  all  q u alit y  c o ntr ol  pr o c e d ur es  will  b e  o utli n e d  i n t h e D at a  M a n a g e m e nt  Pl a n  
( D M P). E dit  c h e c ks  a n d  listi n gs will  b e  r u n a n d  us e d  i n c o nj u n cti o n  wit h  t h e e C R F  p a g es  t o 
s u p p ort  a  cli ni c al  r e vi e w of  t h e d at a.  D o c u m e nt ati o n  of  all  q u alit y  c o ntr ol  pr o c e d ur es  will 
b e  o utli n e d i n t h e D M P.  

1 4  D A T A S A F E T Y M O NI T O RI N G  B O A R D  
 
A n  i n d e p e n d e nt D at a  S af et y  M o nit ori n g  B o ar d  ( D S M B) will  b e  utili z e d  f or t his st u d y.  T h e  
A D C S  c urr e ntl y  h as  a  D S M B  t h at r e vi e w s t h e s af et y  of  all  p arti ci p a nt s  e nr oll e d  i n tri als o n a n  
o n -g oi n g  b asis.  

T h e  D S M B  will  r e vi e w t h e pr ot o c ol,  a n d  will  i d e ntif y t h e d at a  p ar a m et ers  a n d  f or m at of  t h e 
i nf or m ati o n t o b e  r e g ul arl y r e p ort e d. T h e  D S M B  will  m e et  i n p ers o n  or  b y  c o nf er e n c e  c all  
a p pr o xi m at el y  q u art erl y.  T h e  D S M B  will t y pi c all y r e c ei v e r e p orts wit h d at a  b y tr e at m e nt gr o u p 
( e. g. s e mi-bli n d e d gr o u p A, gr o u p B  et c.) or, if r e q u est e d b y t h e D S M B, c o m pl et el y u n bli n d e d . 
T h e  D S M B  w ill als o  b e  i nf or m e d of  S U S A Rs as t h e y ar e b ei n g r e p ort e d t o r e g ul at or y a ut h oriti es 
a n d I n v esti g at ors.   

B as e d  o n  t h e r e vi e w of  s af et y  d at a,  t h e D S M B  will  m a k e  r e c o m m e n d ati o ns r e g ar di n g t h e 
c o n d u ct  of  t h e st u d y  t o t h e St u d y St e eri n g C o m mitt e e ( S S C). T h es e  m a y  i n cl u d e c o nti n ui n g  
t h e st u d y  as  d esi g n e d,  a m e n di n g  s af et y  m o nit ori n g  pr o c e d ur es,  m o dif yi n g  t h e pr ot o c ol  or  t h e 
i nf or m e d c o ns e nt  f or m, or r e c o m m e n di n g t h e t er mi n ati o n of t h e st u d y .  

T h e i nt eri m a n al ysis will b e c arri e d o ut b y t h e u n bli n d e d s af et y bi ost atisti cs t e a m, a n d a r e p or t 
will b e pr e p ar e d f or t h e D S M B. T h e  D S M B will r e vi e w all d at a p ert ai ni n g t o t h e  

 T h e D S M B 
will t h e n i n di c at e w h et h er or n ot t h e   crit eri a h a v e b e e n m et t o t h e S S C t h at is o v ers e ei n g 
t h e tri al a n d pr o vi d e its m e m b ers t h e s a m e d at a s u m m ari es f or r e vi e w.  

F or  f urt h er d et ails,  pl e as e r ef er t o t h e D S M B  c h art er.  

C CI

C CI
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1 5  S T U D Y S T E E RI N G C O M M I T T E E  

T h e S S C m e m b ers hi p will c o nsist of 5 m e m b ers ( a c h air p ers o n a n d a d visi n g bi ost atisti ci a n b ot h 
i n d e p e nd e nt  fr o m Bi o h a v e n a n d A D C S, t w o p h ysi ci a n s ci e ntists fr o m A D C S wit h n o dir e ct or 
i n dir e ct i n v ol v e m e nt i n t h e st u d y a n d o n e s e ni or r e pr es e nt ati v e f or Bi o h a v e n wit h n o dir e ct 
i n v ol v e m e nt i n t h e o n g oi n g m a n a g e m e nt of t h e st u d y. T h e  St u d y St e eri n g C o m mitt e e ( S S C) will  
r e c ei v e t h e r e c o m m e n d ati o n of t h e D S M B a n d h a v e f ull a c c es s t o d at a s u m m ari es pr o vi d e d t o 
t h e D S M B b as e d o n t h e w e e k 2 4 d at a c ut. T h e r ol e of t h e S S C is t o pr o vi d e cli ni c al a n d s ci e ntifi c 
a d vi c e t o Bi o h a v e n. T h e s e ni or  r e pr es e nt ati v e f or Bi o h a v e n t o t h e S S C will h a v e t h e fi n al  
r es p onsi bilit y f or m a ki n g t h e d e cisi o n t o c o nti n u e or t o  t er mi n at e t h e tri al. S e e S S C C h art er f or 
a d diti o n al d et ails.  

If t h e   crit eri a s p e cifi e d i n t h e i nt eri m a n al ysis ar e n ot m et, t h e S S C will r e m ai n a v ail a bl e 
t o r e c ei v e f e e d b a c k a n d/ or n o n -bi n di n g r e c o m m e n d ati o ns fr o m t h e D S M B r e g ar di n g t h e st u d y. 
If p ot e nti al s af et y c o n c er ns aris e, t h e S S C will a d vis e Bi o h a v e n o n w h et h er t o c o nti n u e t h e st u d y, 
c o nsi d er tri al m o difi c ati o n, or c o nsi d er e arl y t er mi n ati o n.  

1 6  P U B LI C A TI O N S P O LI C Y A N D S H A RI N G O F D A T A  

A D C S , i n c oll a b or ati o n wit h Bi o h a v e n, will  p u blis h  t h e st u d y  r es ults i n a c c or d a n c e wit h t h e 
2 0 1 0 C O N S O R T g ui d eli n es  ( S c h ul z, Alt m a n, Mo h er, & Gr o u p, 2 0 1 0) . S e e A p p e n di x I V  f or t h e 
C O N S O R T C h e c klist a n d Fl o w c h art.  
 
A s  t h er e ar e  e x p e ct e d  t o b e  t o o f e w p a rti ci p a nts st u di e d  at  e a c h  sit e  f or i n di vi d u al sit e’s  r es ults 
t o b e  st atisti c all y  v ali d,  t h e r es ults of  t his st u d y  will  b e  dis cl os e d  or  p u blis h e d  o nl y  i n c o m bi n e d  
f or m b as e d  u p o n  t h e st atisti c al  a n al ysis  p erf or m e d  b y  A D C S  a n d  Bi o h a v e n  a n d  will  b e  
c o or di n at e d  b y  A D C S  a n d  Bi o h a v e n . N o  dis cl os ur e  of  st u d y  r es ults will  b e  p er mitt e d  e x c e pt  
as  s p e cifi e d  i n a  s e p ar at e,  writt e n  a gr e e m e nt  b et w e e n  Bi o h a v e n  a n d  t h e I n v esti g at or. T his  st u d y  
will  b e  r e gist er e d at  w w w. Cli ni c al Tri als. g o v  aft er  a p pr o v al  of  t h e d esi g n at e d  I R B a n d  pri or  t o 
e nr oll m e nt  of  t h e first p a rti ci p a nt, as  r e q uir e d f or p u bli c ati o n  b y  t h e I nt er n ati o n al C o m mitt e e  
of  M e di c al  J o ur n al E dit ors (I C M J E). 

R es ults  will b e  p ost e d  o n cli ni c altri als. g o v  i n a c c or d a n c e  wit h r e q uir e m e nts.   

1 7  R E F E R E N C E S  

B or dji, K., B e c erril -Ort e g a, J., Ni c ol e, O., & B uis s o n, A. ( 2 0 1 0). A cti v ati o n of e xtr as y n a pti c, b ut 
n ot s y n a pti c, N M D A r e c e pt ors m o difi es a m yl oi d pr e c urs or pr ot ei n e x pr es si o n  p att er n a n d 
i n cr e as es  a m yl oi d-ß  pr o d u cti o n. J  N e ur os ci,  3 0 ( 4 7),  1 5 9 2 7-1 5 9 4 2. 
d oi: 1 0. 1 5 2 3/J N E U R O S CI. 3 0 2 1 -1 0. 2 0 1 0  

Br ot h ers, H. M., B ar d o u, I., H o p p, S. C., K a er c h er, R. M., C or o n a, A. W., F e n n, A. M., . . . W e n k, 
G. L. ( 2 0 1 3). Ril u z ol e p arti all y r es c u es a g e -as s o ci at e d, b ut n ot L P S -i n d u c e d, l os s of 
gl ut a m at e tr a ns p ort ers a n d s p ati al m e m or y. J N e ur oi m m u n e P h ar m a c ol, 8 ( 5), 1 0 9 8-1 1 0 5. 
d oi: 1 0. 1 0 0 7/s 1 1 4 8 1 -0 1 3 -9 4 7 6 -2  

C arls s o n, M. L. ( 2 0 0 0). O n t h e r ol e of c orti c al gl ut a m at e i n o bs es si v e -c o m p ulsi v e dis or d er a n d 
att e nti o n -d efi cit h y p er a cti vit y dis or d er, t w o p h e n o m e n ol o gi c all y a ntit h eti c al c o n diti o ns. 
A ct a Ps y c hi atr S c a n d, 1 0 2 ( 6), 4 0 1-4 1 3.  

C CI

http://www.clinicaltrials.gov/
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18 APPENDICES  

18.1 APPENDIX I – STUDY PLAN AND PROCEDURES AT EACH VISIT 

Table 1: Schedule of Assessments and Events – Double-Blind Phase 

Visit Number 1 2 3 4 5 6 7 8 
9 or 

Early Term 10 
 

 

Study Visit Time Point 
Screening 
(within 42 
days prior 

to baseline) 

 
Baseline 
(Week 0) 

 
Week 2 

(±3 days) 

 
Week 4 

(±7 days) 

 
Week 8 

(±7 days) 

 
Week 12 
(±7 days) 

 
Week 24 
(±7 days) 

 
Week 36 
(±7 days) 

 
Week 481 

(±7 days) 

Follow-Up 
Week 52 
(±7 days) 

Unscheduled 
Visit2 

Informed Consent X           
Eligibility Review X X          
Randomization3  X          
Med History/Demographics X           
Modified Hachinski Ischemic 
Scale X  

         

Height4 & Weight X X  X X X X X X X  
Physical Examination X X  X X X X X X X  
Neurological Examination X           
Vital Signs5 X X  X X X X X X X X 
Concomitant Medication X X X X X X X X X X X 
Adverse Events6 X X X X X X X X X X X 
12-lead ECG (resting) X     X X  X X  
Clinical Safety Blood Tests7 X X  X X X X X8 X X  
B12 (blood test) X           
Urinalysis9 X X  X  X X  X   
HIV, HBsAg, HCV antibody X           
ApoE4 (blood test) X           
Blood Collection for 
Biomarker Banking  X     X  X   

Blood Collection for 
Pharmacokinetics10  X 

 
X X 

X 
 
 
 
 
 
 

X  X 
 
 
 
 
 

 
 
 
 

 
 



  
 C o nfi d e nti al  
Pr ot o c ol B H V 4 1 5 7 -2 0 3   P a g e 8 6  of 9 6  

 

 
  A m e n d m e nt 5, V ersi o n 6. 0 d d. 1 2 S e p 2 0 2 0  

   
    

Visit N u m b e r  1  2  3  4  5  6  
7  

 
 
 

 

8  
9  or  

E arl y  T er m  
1 0  

 
 

St u d y Visit Ti m e P oi nt  

S cr e e ni n g  
( wit hi n 4 2  d a ys  

pri or t o 
b a s eli n e ) 

 

B as eli n e  
( W e e k 0)  

 
W e e k 2  

( ± 3 d a ys)  

 
W e e k  4  

( ± 7 d a ys) 

 
W e e k  8  

( ± 7 d a ys) 

 
W e e k  1 2  
( ± 7 d a ys) 

 
W e e k  2 4  

( ± 7 d a ys) 

 
W e e k  3 6  
( ± 7 d a ys) 

 
W e e k  4 8  
( ± 7 d a ys) 

F oll o w -U p  
w e e k  5 2  

( ± 7 d a ys) 

U ns c h e d ul e d 
Visit  

V ol u m etri c M RI 1 1  X       X   X    

L u m b ar P u n ct ur e ( L P) 1 1, 1 2  X       X   X    

C S F Bi o m ar k ers 1 3  X       X   X    

P ost -L P S af et y T el e p h o n e 1 4  
F oll o w -u p 7  

X       X   X    

S h e e h a n S ui ci d alit y Tr a c ki n g 
S c al e  

X  X   X  X  X  X  X  X  X   

A D A S -C o g 1 1   X     X  X  X  X    

C D R -S O B   X     X  X  X  X    

N PI   X      X   X    
A D C S -A D L   X      X   X    

Cr aft St or y  2 1 R e c all   X        X    

B e ns o n C o m pl e x Fi g ur e   X        X    

MI N T   X        X    

L ett er & C at e g or y Fl u e n c y   X        X    

Tr ail M a ki n g T e st A & B   X        X    

N u m b er S p a n T e st   X        X    

M M S E  X  X      X   X    

M o C A   X      X   X    

R e s e ar c h S atisf a cti o n S ur v e y   X     X  X  X  X    

Dis p e ns e St u d y Dr u g 1 5   X   X  X  X  X  X     

St u d y Dr u g I nstr u cti o n  P h o n e 
C all 1 6  

  X          

St u d y  Dr u g A c c o u nt a bilit y     X  X  X  X  X  X    

Tr e at m e nt Bli n di n g 
Q u esti o n n air e 1 7  

  
 

     X    

1  E v er y eff ort s h o ul d b e m a d e t o c o n d u ct t h e W e e k 4 8 visit a n d m ai nt ai n t h e +/ - 7 d a y wi n d o w. H o w e v er, d u e t o c o n c er ns r el at e d t o t h e C O VI D -1 9 p a n d e mi c, 
t h e W e e k 4 8 visit wi n d o w m a y b e m o difi e d b e y o n d t h e +/- 7 d a y wi n d o w, i n or d er t o mi ni mi z e a n y p ot e nti al ris ks t o st u d y p arti ci p a nt s af et y a n d t o c o m pl y 
wit h g o v er n m e nt al a n d l o c al i nstit uti o n al g ui d a n c e ( e. g., st u d y sit e h a s a p oli c y t h at a cli ni c al r e s e ar c h visit m ust b e d el a y e d). U n d er t h e s e cir c u mst a n c e s, t h e 
visit wi n d o w m a y b e e xt e n d e d ( u p t o a m a xi m u m tr e at m e nt d ur ati o n of 6 0 w e e ks), b ut e v er y att e m pt s h o ul d b e m a d e t o c o n d u ct t h e visit a s cl os e t o t h e d at e 
t h e visit is d u e a s p os si bl e. If t h e visit wi n d o w is m o difi e d, p arti ci p a nts s h o ul d b e e v al u at e d r e m ot el y ( e. g., vi a p h o n e) at  t h e ti m e of t h e s c h e d ul e d W e e k 4 8 
visit t o p erf or m a n d d o c u m e nt a p pr o pri at e s af et y a s s es s m e nts. St u d y m e di c ati o n m a y b e s e nt t o t h e p arti ci p a nt vi a tr a c k e d a n d  c ertifi e d c o uri er. F or a n y s u c h 
c a s es, t h e i n v e sti g at or s h o ul d dis c uss t h e s p e cifi c cir c u mst a n c es of e a c h c as e wit h t h e s p o ns or m e di c al m o nit or ( or d e si g n e e) w h o m ust a p pr o v e t h e r e q u e st 



  
 C o nfi d e nti al  
Pr ot o c ol B H V 4 1 5 7 -2 0 3   P a g e 8 7  of 9 6  

 

 
  A m e n d m e nt 5, V ersi o n 6. 0 d d. 1 2 S e p 2 0 2 0  

   
    

pri or t o a n y m o difi c ati o n of t h e visit wi n d o w:    C ell   
2  T h e f oll o wi n g m ust b e c oll e ct e d at a n y u ns c h e d ul e d  visit: vit al si g ns, pri or a n d c o n c o mit a nt m e di c ati o ns, a d v ers e e v e nts, a n d pr ot o c ol d e vi ati o ns. All ot h er 

u ns c h e d ul e d visit pr o c e d ur es ar e s u bj e ct t o PI dis cr eti o n or r e q u e st fr o m t h e M e di c al M o nit or.  
3  R a n d o mi z ati o n m ust o c c ur at t h e b as eli n e visit aft er eli gi bilit y i s c o nfir m e d . 
4  H ei g ht is d o n e  at s cr e e ni n g  o nl y.  
5  Vit al si g ns i n cl u d e sitti n g bl o o d pr ess ur e, p uls e, t e m p er at ur e, r es pir ati o n r at e, a n d w ei g ht.  
6  T h e S A E r e p orti n g p eri o d st arts at t h e s cr e e ni n g visit ( i. e., w h e n t h e p arti ci p a nt or L A R si g ns c o ns e nt). T h e r e p orti n g p eri o d f or n o n -s eri o us A Es st arts at t h e 

b a s eli n e visit at t h e ti m e of r e c ei vi n g t h e first d os e of st u d y dr u g. T h e e n d of t h e r e p orti n g p eri o d f or b ot h S A Es a n d A Es is 3 0 d a ys aft er t h e st u d y dr u g h a s 
b e e n dis c o nti n u e d.  

7  Cli ni c al S af et y L a b or at or y T e sts will b e p erf or m e d b y a C e ntr al L a b or at or y. As s e s s m e nt i n cl u d e s t h e f oll o wi n g: H e m at ol o g y ( h e m o gl o bi n, h e m at o crit, 
pl at el ets, R B C, W B C, diff er e nti al c o u nt, a n d a bs ol ut e n e utr o p hil c o u nt), C h e mistr y (s o di u m, p ot a s si u m, c hl ori d e, c al ci u m, A L T, A S T, L D H, al k ali n e 
p h os p h at as e, G G T, p h os p h or us, bi c ar b o n at e, C P K, t ot al pr ot ei n, al b u mi n, i n dir e ct bilir u bi n, dir e ct bilir u bi n, t ot al bilir u bi n , gl u c os e, cr e ati ni n e, B U N, uri c 
a c i d, t ot al c h ol e st er ol, L D L, H D L, tri gl y c eri d e s, f ol at e).  

8  P erf or mi n g a d diti o n al s af et y l a bs at W e e k 3 6 is n o w str o n gl y e n c o ur a g e d, gi v e n t h e C O VI D -1 9 p a n d e mi c a n d u n a nti ci p at e d iss u e s r el at e d t o c oll e cti n g l a b 
s a m pl e s t h at m a y p ot e nti all y aris e.  

9  Uri n al ysis  t o i n cl u d e: p H, s p e cifi c gr a vit y, pr ot ei n, gl u c os e, k et o n e s, ur o bili n o g e n, bilir u bi n, bl o o d  
1 0  A bl o o d s a m pl e f or p h ar m a c o ki n eti c ( P K) m e as ur es i n pl as m a s h o ul d b e c oll e ct e d at b as eli n e, w e e k  4, w e e k  8, w e e k  1 2, w e e k  2 4, a n d w e e k  4 8. P arti ci p a nts  

s h o ul d t a k e t h eir d os e at t h eir r o uti n e ti m e o n t h e d a ys of t h es e visits. D at e a n d ti m e of l ast d os e s h o ul d b e c oll e ct e d i n c as e r e p ort f or ms f or e ntr y i nt o t h e E D C 
s yst e m. P arti ci p a nts  w h o ar e a bl e s c h e d ul e d f or a m or ni n g visit s h o ul d b e i nstr u ct e d t o h o l d t h eir d os e of st u d y dr u g t h at m or ni n g u ntil aft er a P K tr o u g h s a m pl e 
is o bt ai n e d, if p ossi bl e a n d a p pr o pri at e i n t h e j u d g m e nt of t h e i n v e sti g at or.  Bl o o d s a m pl es f or P K  i n pl as m a s h o ul d b e dr a w n if t h er e ar e a n y S A Es t h at c o ul d 
p os si bl y b e dr u g -r el at e d or s e v er e A Es t h at c o ul d b e dr u g-r el at e d. I n a d diti o n, f or p arti ci p a nts  t h at ar e u n d er g oi n g l u m b ar p u n ct ur e, P K s a m pl e s s h o ul d b e dr a w n 
at t h e ti m e of l u m b ar p u n ct ur e. D at e a n d ti m e of d os es o n t h e d a y of l u m b ar p u n ct ur e a n d d a y pri or s h o ul d b e c oll e ct e d i n  c as e r e p ort f or ms, f or e ntr y i nt o t h e 
E D C s yst e m.  

1 1  All v M RIs m ust b e p erf or m e d p er i m a gi n g pr ot o c ol a n d m ust us e t h e s a m e s c a n n er t hr o u g h o ut st u d y.  
o  S c r e e ni n g  v M RI:  if a p arti ci p a nt  h a s n ot  h a d a n M RI p erf or m e d wit hi n 6 m o nt hs of s cr e e ni n g ( i. e.,  wit hi n 6 m o nt hs fr o m t h e d at e of i nf or m e d 

c o ns e nt), t h e n a n M RI m ust b e p erf or m e d as p art of t h e s cr e e ni n g r e q uir e m e nts f or t his st u d y, p er t h e i m a gi n g pr ot o c ol, a n d s h o ul d b e o n e of t h e l a st 
s cr e e ni n g pr o c e d ur es p erf or m e d t o d et er mi n e fi n al eli gi bilit y i n or d er t o pr e v e nt p arti ci p a nt s fr o m u n d er g oi n g u n n e c ess ar y M RIs. If a p arti ci p a nt  h as  
h a d a n M RI wit hi n 6 m o nt hs of s cr e e ni n g ( i. e.,  wit hi n 6 m o nt hs fr o m t h e d at e of i nf or m e d c o ns e nt) b ut t h e M RI d o es n ot f oll o w t h e st u d y-s p e cifi c 
i m a gi n g pr ot o c ol, t h at M RI c a n b e us e d t o h el p d et er mi n e eli gi bilit y; h o w e v er, a n ot h er M RI m ust b e p erf or m e d p er t h e i m a gi n g pr ot o c ol, a n d m ust 
o c c ur as cl os e t o, a n d pri or t o, t h e b as eli n e visit, aft er all ot h er eli gi bilit y crit eri a h a v e b e e n c o nfir m e d.  

o  W e e k  2 4 a n d  w e e k  4 8 v M RI : th e pr ot o c ol wi n d o w  f or v M RI  at  w e e k  2 4 a n d w e e k  4 8 is 1 4  d a ys  b ef or e  a n d  u p t o 1 4 d a ys  aft er t h e cli ni c visit.  If 
p arti ci p a nt  is t er mi n ati n g e arl y at  3 6  w e e k  or aft er,  o bt ai n v M RI.  If M RI is p erf or m e d o n t h e s a m e d a y as a l u m b ar p u n ct ur e  at w e e k  4 8 , t h e v M RI 
m ust b e c o n d u ct e d b ef or e t h e l u m b ar p u n ct ur e. Ot h er wis e, at l e ast a 3 -d a y wi n d o w b et w e e n v M RI a n d t h e l u m b ar p u n ct ur e is r e q uir e d.  

1 2  It is a nti ci p at e d t h at l u m b ar p u n ct ur e wil l b e p erf or m e d o n a n esti m at e d 1 0 0  st u d y p arti ci p a nts as p art of a s u b -st ud y  (s e p ar at e i nf or m e d c o ns e nt r e q uir e d). 
1 3  O nl y  f or t h e C S F  s u b -st u d y. Visit  wi n d o ws  f or C S F  ar e: u p  t o 1 4  d a ys  pri or t o first d os e of st u d y  m e di c ati o n a n d  u p  t o 1 4 d a ys  pri or  t o w e e k s 2 4 a n d  4 8.  If a  

p arti ci p a nt  i n t h e C S F  s u b -st u d y  is t er mi n ati n g e arl y,  t h e y d o  n ot  n e e d t o u n d er g o  l u m b ar p u n ct ur e.  
1 4  P ost l u m b ar p u n ct ur e s af et y f oll o w u p t el e p h o n e c all m ust o c c ur 1 t o 3 d a ys aft er t h e l u m b ar p u n ct ur e is p erf or m e d.  
1 5  First d os e of st u d y m e di c ati o n will b e gi v e n i n t h e cli ni c at t h e b a s eli n e cli ni c visit aft er  c o m pl eti o n of t h e b a s eli n e visit pr o c e d ur e s.  
1 6  P arti ci p a nts will r e c ei v e a p h o n e c all d uri n g W e e k 2 fr o m sit e st u d y p ers o n n el i n or d er t o a s s es s st u d y dr u g t ol er a bilit y. If  t ol er a bl e, t h e n t h e p arti ci p a nt will 

b e i nstr u ct e d t o pr o c e e d wit h d os e e s c al ati o n .  
1 7  Tr e at m e nt bli n di n g q u e sti o n n air e t o b e a d mi ni st er e d t o sit e PI a n d R at ers.  
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T a bl e 3 : S c h e d ul e of A s s es s m e nts a n d E v e nts –  O p e n -L a b el E xt e n si o n P h as e  

Visit N u m b e r  1  2  3  4  5  6  7  8  9  1 0   

St u d y Visit Ti m e p oi nt  

B a s eli n e 1  A b br e v -
i at e d 
Dr u g 

Dis p e ns at
i o n Visit2  

E xt  
W e e k 2  

( +/- 7 d a ys)  

E xt  
W e e k  4  

( +/- 7 d a ys)  

E xt 
W e e k 8 3  

( +/- 7 d a ys)  

E xt  
W e e k 1 2  
( +/- 7 d a ys)  

E xt  
W e e k 2 4  
( +/- 7 d a ys)  

E xt  
W e e k 3 6  
( +/- 7 d a ys)  

E xt  
W e e k 4 8 
or E arl y 
T er m  

( +/- 7 d a ys)  

W e e k 2 
P ost l ast 

d os e  
( +/- 7 d a ys)  

U ns c h e d -
ul e d 
Visit 4  

( +/- 7 d a ys)  

I nf or m e d C o ns e nt  X  X           
M e di c al Hist or y  X            
A d v ers e E v e nt As s e ss m e nt  X  X  X  X  X 3  X  X  X  X  X  X  
T el e p h o n e C h e c k -i n5  

I n cl u d e s A E as s es s m e nt a n d c o n c o mit a nt 
m e di c ati o n r e vi e w  

  X   X 3        

L a b or at or y As s e s s m e nts 6  X    X  X 3  X  X  X  X    
Uri n al ysis  X       X   X    
P h ysi c al E x a m  X         X    
P h ysi c al M e as ur e m e nt - W ei g ht  X       X   X    
Vit al Si g ns  X  X   X   X  X  X  X  X  X  
1 2 -L e a d E C G  X      X  X   X    
C o n c o mit a nt M e di c ati o n R e vi e w  X  X  X  X  X  X  X  X  X  X  X  
S h e e h a n S ui ci d alit y Tr a c ki n g 
S c al e ( S -S T S)  

X  X   X   X  X  X  X  X   

Dis p e ns e St u d y Dr u g  X  X   X   X  X  X     
V ol u m etri c M RI 7  X         X    
A D A S -C o g 1 1  X       X   X    
C D R -S O B  X       X   X    
St u d y  Dr u g A c c o u nt a bilit y     X   X  X  X  X    
Bl o o d C oll e cti o n f or Bi o m ar k er 
B a n ki n g  

       
X  

  
X  

  

Cr aft St or y 2 1 R e c all  X       X   X    
L ett er & C at e g or y Fl u e n c y  X       X   X    
N u m b er S p a n T e st  X       X   X    
M o C A  X       X   X    

1.  B a s eli n e visit f or t h e E xt e nsi o n P h a s e is o nl y r e q uir e d if t h er e is a n e xt e n d e d br e a k ( ≥ 4 w e e ks) i n d osi n g b et w e e n t h e R a n d o m i z ati o n a n d E xt e nsi o n P h a s es. 
2.   F or p arti ci p a nts w h o will h a v e b e e n off of t h e st u d y dr u g f or l e s s t h a n or e q u al t o 4 w e e ks, t h e s u bj e ct s h o ul d c o m e i nt o t h e  i n v e sti g ati v e sit e f or a n 

A b br e vi at e d Dr u g Dis p e ns ati o n Visit ( als o “ A b br e vi at e d O L E B a s eli n e Visit ”), at w hi c h ti m e a n y m aj or m e d i c al or m e di c ati o ns c h a n g es will b e r e vi e w e d 
pri or t o dis p e nsi n g ril u z ol e. I n t his c a s e, m ost pr o c e d ur es fr o m t h e W e e k 4 8 visit will als o s er v e as t h e O p e n -L a b el E xt e nsi o n P h a s e  B as eli n e visit  
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3.  E xt e nsi o n W e e k 8 is pri m aril y t o c oll e ct Li v er F u n cti o n t e sts. If a p arti ci p a nt pr ef ers n ot t o c o m e i nt o t h e offi c e, t h e s e c a n b e c oll e ct e d at a l o c al l a b or at or y, 
wit h a t el e p h o n e c all c o nfir mi n g t h e s e w er e c oll e ct e d as w ell a s a r e vi e w of c o n c o mit a nt m e di c ati o ns a n d a n a ss e ss m e nt of a n y  a d v ers e e v e nts. If t h e 
p arti ci p a nt c o m e s i nt o t h e c e nt er, a n as s e s s m e nt of a d v ers e e v e nts a n d Li v er f u n cti o n t e sts will b e c o m pl et e d. Alt h o u g h all ot h er vi sits c a n b e c o n d u ct e d 
r e m ot el y a s n e e d e d d u e t o C O VI D-1 9 r e stri cti o ns, u n d er r e g ul ar cir c u mst a n c e s visits ar e t o b e c o m pl et e d i n -p e rs o n. S e e Pr ot o c ol S e cti o n 8. 1. 1 2, O p e n -
L a b el E xt e nsi o n P h a s e , f or f urt h er d et ails a n d r e q uir e m e nts r e g ar di n g r e m ot e visit c o m pl eti o n d u e t o C O VI D-1 9.  

4.  T h e f oll o wi n g m ust b e c ol l e ct e d at a n y u ns c h e d ul e d visit: vit al si g ns, pri or a n d c o n c o mit a nt m e di c ati o ns, a d v ers e e v e nts, a n d pr ot o c ol d e vi ati o ns. All  ot h er 
u ns c h e d ul e d visit pr o c e d ur es ar e s u bj e ct t o PI dis cr eti o n or r e q u e st fr o m t h e M e di c al M o nit or.  

5.  T el e p h o n e c alls t o s u bj e cts w ill b e m a d e b et w e e n visits d uri n g E xt e nsi o n P h a s e ( W e e ks 2 a n d 8) t o m o nit or s u bj e ct c o n diti o n, r e vi e w c o n c o mit a nt 
m e di c ati o ns a n d as s es s a n y a d v ers e e v e nts.  

6.  Cli ni c al S af et y L a b or at or y T e sts will b e p erf or m e d b y a C e ntr al L a b or at or y. As s e s s m e nt i n cl u d e s t h e f oll o wi n g: H e m at ol o g y ( h e m o gl o bi n, h e m at o crit, 
pl at el ets, R B C, W B C, diff er e nti al c o u nt, a n d a bs ol ut e n e utr o p hil c o u nt), C h e mistr y (s o di u m, p ot a s si u m, c hl ori d e, c al ci u m, A L T , A S T, L D H, al k ali n e 
p h os p h at as e, G G T, p h os p h or us, bi c ar b o n at e, C P K, t ot al pr ot ei n , al b u mi n, i n dir e ct bilir u bi n, dir e ct bilir u bi n, t ot al bilir u bi n, gl u c os e, cr e ati ni n e, B U N, uri c 
a ci d, f ol at e).  

7.  V ol u m etri c M RI is n ot r e q uir e d if t h e p arti ci p a nt’s D o u bl e -Bli n d W e e k 4 8 M RI s c a n o c c urr e d l e s s t h a n t h a n 3 m o nt hs pri or t o t h eir j oi ni n g t h e O p e n -L a b el 
E xt e nsi o n P h a s e.  
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1 8. 2  A P P E N D I X II  - N I A/ A A G U I D E LI N E S  

C rit e ri a f o r all -c a u s e d e m e nti a: C o r e cli ni c al c rit e ri a  

1.  I nt erf er e wit h t h e a bilit y t o f u n cti o n at w ork or at us u al a cti viti es ; a n d 

2.  R e pr es e nt a d e cli n e fr o m pr e vi o us l e v els of f u n cti o ni n g a n d p erf or mi n g; a n d  

3.  Ar e n ot e x pl ai n e d b y d eliri u m or m aj or ps y c hi atri c dis or d er;  

4.  C o g niti v e i m p air m e nt is d et e ct e d a n d di a g n os e d t hr o u g h a c o m bi n ati o n of ( 1) 
hist or y -t a ki n g fr o m t h e p ati e nt a n d a k n o wl e d g e a bl e i nf or m a nt a n d ( 2) a n 
o bj e cti v e c o g niti v e as s es s m e nt, eit h er a “ b e dsi d e ” m e nt al st at us e x a mi n ati o n or 
n e ur o ps y c h ol o gi c al t esti n g. N e ur o ps y c h ol o gi c al t e sti n g s h o ul d b e p erf or m e d 
w h e n t h e r o uti n e hist or y a n d b e dsi d e m e nt al st at us e x a mi n ati o n c a n n ot pr o vi d e a 
c o nfi d e nt di a g n osis.  

5.  T h e c o g niti v e or b e h a vi or al i m p air m e nt i n v ol v es a mi ni m u m of t w o of t h e 
f oll o wi n g d o m ai ns: 

a.  I m p air e d a bilit y t o a c q uire a n d r e m e m b er n e w i nf or m ati o n – – s y m pt o ms 
i n cl u d e: r e p etiti v e q u esti o ns or c o n v ers ati o ns, mis pl a ci n g p ers o n al 
b el o n gi n gs, f or g etti n g e v e nts or a p p oi nt m e nts, g etti n g l ost o n a f a mili ar 
r o ut e. 

b.  I m p air e d r e as o ni n g a n d h a n dli n g of c o m pl e x t as ks, p o or j u d g m e nt – –
s y m pt o ms i n cl u d e: p o or u n d erst a n di n g of s af et y ris ks, i n a bilit y t o m a n a g e 
fi n a n c es, p o or d e cisi o n-m a ki n g a bilit y, a n d i n a bilit y  t o pl a n c o m pl e x or 
s e q u e nti al a cti viti es.  

c.  I m p air e d vis u os p ati al a biliti es– – s y m pt o ms i n cl u d e: i n a bilit y t o r e c o g ni z e 
f a c es or c o m mo n o bj e cts or t o fi n d o bj e cts i n dir e ct vi e w d es pit e g o o d 
a c uit y, i n a bilit y t o o p er at e si m pl e i m pl e m e nts, or ori e nt cl ot hi n g t o t h e 
b o d y.  

d.  I m p air e d l a n g u a g e f u n cti o ns (s p e a ki n g, r e a di n g, writi n g) – – s y m pt o ms 
i n cl u d e: diffi c ult y t hi n ki n g of c o m m o n w or ds w hil e s p e a ki n g, h esit ati o ns; 
s p e e c h, s p elli n g, a n d writi n g err ors.  

e.  C h a n g es i n p ers o n alit y, b e h a vi or, or c o m p ort m e nt – – s y m pt o ms i n cl u d e: 
u n c h ar a ct eristi c m o o d fl u ct u ati o ns s u c h as a git ati o n, i m p air e d 
m oti v ati o n, i niti ati v e, a p at h y, l o s s of dri v e, s o ci al wit h dr a w al , d e cr e as e d 
i nt er est i n pr e vi o us a cti viti es, l os s of e m p at h y, c o m p ulsi v e or o bs es si v e 
b e h a vi ors, a n d s o ci all y  u n a c c e pt a bl e b e h a vi ors.  
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A.  I nsi di o us o ns et. S y m pt o ms h a v e a gr a d u al o ns et o v er m o nt hs t o y e ars, n ot 
s u d d e n o v er h o urs or d a ys;  

B.  Cl e ar -c ut hist or y of w ors e ni n g of c o g niti o n b y r e p ort or o bs er v ati o n; a n d  

C.  T h e i niti al a n d m ost pr o mi n e nt c o g niti v e d efi cits ar e e vi d e nt o n hist or y a n d 
e x a mi n ati o n i n o n e of t h e f oll o wi n g c at e g ori es:  

a.  A m n esti c pr es e nt ati o n: It is t h e m ost c o m m o n s y n dr o mi c pr es e nt ati o n  of 
A D d e m e nti a. T h e d efi cits s h o ul d i n cl u d e i m p air m e nt i n l e ar ni n g a n d 
r e c all of r e c e ntl y l e ar n e d i nf or m ati o n. T h er e s h o ul d als o b e e vi d e n c e of 
c o g niti v e d ysf u n cti o n i n at l e ast o n e ot h er c o g niti v e d o m ai n, as d efi n e d 
i n a b o v e s e cti o n ( Crit eri a f or all-c a u s e d e m e nti a: C or e cli ni c al crit eri a).  

b.  N o n a m n esti c pr es e nt ati o ns:  

•  L a n g u a g e pr es e nt ati o n: T h e m ost pr o mi n e nt d efi cits ar e i n w or d -
fi n di n g, b ut d efi cits i n ot h er c o g niti v e d o m ai ns s h o ul d b e pr es e nt.  

•  Vis u os p ati al pr es e nt ati o n: T h e m ost pr o mi n e nt d efi cits ar e i n 
s p ati al c o g niti o n, i n cl u di n g o bj e ct a g n osi a, i m p air e d f a c e 
r e c o g niti o n, si m ult a n a g n osi a, a n d al e xi a. D efi cits i n ot h er 
c o g niti v e d o m ai ns s h o ul d b e pr es e nt.  

•  E x e c uti v e d ysf u n cti o n: T h e m ost pr o mi n e nt d efi cits ar e i m p air e d 
r e as o ni n g, j u d g m e nt, a n d pr o bl e m s ol vi n g. D efi cits i n ot h er 
c o g niti v e d o m ai ns s h o ul d b e pr es e nt.  

D.  T h e di a g n osis of pr o b a bl e A D d e m e nti a s h o ul d n ot b e a p pli e d w h e n t h er e is 
e vi d e n c e of : ( a) s u bst a nti al c o n c o mit a nt c er e br o v as c ul ar dis e as e, d efi n e d b y a 
hist or y of a str o k e t e m p or all y r el at e d t o t h e o ns et or w ors e ni n g of c o g niti v e 
i m p air m e nt; or t h e pr es e n c e of m ulti pl e or e xt e nsi v e i nf ar cts or s e v er e w hit e 
m att er h y p eri nt e nsit y b ur d e n; or ( b) c or e f e at ur es of D e m e nti a wit h L e w y b o di es 
ot h er t h a n d e m e nti a its elf; or ( c) pr o mi n e nt f e at ur es of b e h a vi or al v ari a nt 
fr o nt ot e m p or al d e m e nti a; or ( d) pr o mi n e nt f e at ur es of s e m a nti c v ari a nt pri m ar y 
pr o gr es si v e a p h asi a or n o nfl u e nt/ a gr a m m ati c v ari a nt pri m ar y pr o gr es si v e 
a p h asi a; or ( e) e vi d e n c e f or a n ot h er c o n c urr e nt, a cti v e n e ur ol o gi c al dis e as e, or a 
n o n -n e ur ol o gi c al m e di c al c o m or bi dit y or us e of m e di c ati o n t h at c o ul d h a v e a 
s u bst a nti al eff e ct o n c o g niti o n.  

P r o b a bl e A D d e m e nti a: C o r e cli ni c al c rit e ri a  

M e ets c rit e ri a f o r d e m e nti a o utli n e d a b o v e, a n d i n a d diti o n, h as t h e f oll o wi n g 
c h a r a ct e rist i cs:  

A.  I nsi di o us o ns et. S y m pt o ms h a v e a gr a d u al o ns et o v er m o nt hs t o y e ars, n o t 
s u d d e n o v er h o urs or d a ys;  
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B.  Cl e ar -c ut hist or y of w ors e ni n g of c o g niti o n b y r e p ort or o bs er v ati o n; a n d  
 

C.  T h e i niti al a n d m ost pr o mi n e nt c o g niti v e d efi cits ar e e vi d e nt o n hist or y a n d 
e x a mi n ati o n i n o n e of t h e f oll o wi n g c at e g ori es:  

 
a.  A m n esti c pr es e nt ati o n: It is t h e m ost c o m m o n s y n dr o mi c pr es e nt ati o n 

of A D d e m e nti a. T h e d efi cits s h o ul d i n cl u d e i m p air m e nt i n l e ar ni n g a n d 
r e c all of r e c e ntl y l e ar n e d i nf or m ati o n. T h er e s h o ul d als o b e e vi d e n c e of 
c o g niti v e d ysf u n cti o n i n at l e ast o n e ot h er c o g niti v e d o m ai n, as d efi n e d 
i n a b o v e s e cti o n ( Crit eri a f or all-c a us e d e m e nt i a: C or e cli ni c al crit eri a). 
 

b.  N o n a m n esti c pr es e nt ati o n s:  
 

•  L a n g u a g e pr es e nt ati o n: T h e m ost pr o mi n e nt d efi cits ar e i n 
w or d -fi n di n g, b ut d efi cits i n ot h er c o g nitiv e d o m ai ns s h o ul d 
b e pr es e nt.  
 

•  Vis u os p ati al pr es e nt ati o n: T h e m ost pr o mi n e nt d efi cits ar e i n 
s p ati al c o g niti o n, i n cl u di n g o bj e ct a g n osi a, i m p air e d f a c e  
r e c o g niti o n, si m ult a n a g n osi a, a n d al e xi a. D efi cits i n ot h er 
c o g niti v e d o m ai ns s h o ul d b e pr es e nt.  

 
•  E x e c uti v e d ysf u n cti o n: T h e m ost pr o mi n e nt d efi cits ar e 

i m p air e d r e as o ni n g, j u d g m e nt, a n d pr o bl e m s ol vi n g. D efi cits 
i n ot h er c o g niti v e d o m ai ns s h o ul d b e pr es e nt.  

 
D.  T h e di a g n osis of pr o b a bl e A D d e m e nti a s h o ul d n ot b e a p pli e d w h e n t h er e is 

e vi d e n c e of: ( a) s u bst a nti al c o n c o mit a nt c er e br o v as c ul ar dis e as e, d efi n e d b y a 
hist or y of a str o k e t e m p or all y r el at e d t o t h e o ns et or w ors e ni n g of c o g niti v e 
i m p air m e nt; or t h e pr es e n c e of m ulti pl e or e xt e nsi v e i nf ar cts or s e v er e w hit e 
m att er h y p eri nt e nsit y b ur d e n; or ( b) c or e f e at ur es of D e m e nti a wit h L e w y 
b o di es ot h er t h a n d e m e nti a its elf; or ( c) pr o mi n e nt f e at ur es of b e h a vi or al v ari a nt 
fr o nt ot e m p or al d e m e nti a; or ( d) pr o mi n e nt f e at ur es of s e m a nti c v ari a nt pri m ar y 
pr o gr es si v e a p h asi a or n o nfl u e nt/ a gr a m m ati c v ari a nt pri m ar y p r o gr es si v e 
a p h asi a; or ( e) e vi d e n c e f or a n ot h er c o n c urr e nt, a cti v e n e ur ol o gi c al dis e as e, or 
a n o n -n e ur ol o gi c al m e di c al c o m or bi dit y or us e of m e di c ati o n t h at c o ul d h a v e a 
s u bst a nti al eff e ct o n c o g niti o n.  
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18.3 APPENDIX III – CYP INHIBITORS AND INDUCERS OF INTEREST 
 
CYP1A2 Potent and Moderate Inhibitors 
Amiodarone 
Artemisinin 
Atazanavir 
Cimetidine 
Ciprofloxacin 
Efavirenz 
Enoxacin 
Fluoroquinolones 
Furafylline 
Interferon 
Methoxsalen 
Mexiletine 
Mibefradil 
Tacrine 
Thiabendazole 
Ticlopidine 
Vemurafenib 
Zileuton 
 
CYP1A2 Potent and Moderate Inducers 
Barbiturates 
Beta-naphthoflavone 
Carbamazepine 
Insulin 
Methylcholanthrene 
Modafinil 
Nafcillin 
Omeprazole 
Primidone 
Rifampin 

 

 
Sensitive and moderately sensitive substrates of CYP2B6, CYP2C8, CYP2C9, and 
CYP2C19: 
Enzyme Sensitive Substrates Moderately Sensitive Substrates 

CYP2B6 bupropion efavirenz 

CYP2C8 repaglinide montelukast, pioglitazone, rosiglitazone 

CYP2C9 celecoxib glimepiride, phenytoin, tolbutamide, warfarin 
CYP2C19 S-mephenytoin, omeprazole diazepam, lansoprazole, rabeprazole, voriconazole 
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18.4 APPENDIX IV – CONSORT CHECKLIST & DIAGRAM (v2010) 
 

 

Section/Topic Item No Checklist item 
Reported 
on page 

Title and abstract 
 1a Identification as a randomized trial in the title  

1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for 
abstracts) 

 

Introduction 
Background and 
objectives 

2a Scientific background and explanation of rationale  
2b Specific objectives or hypotheses  

Methods 
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio  

3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons  
Participants 4a Eligibility criteria for participants  

4b Settings and locations where the data were collected  
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 

actually administered 
 

Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they were 
assessed 

 

6b Any changes to trial outcomes after the trial commenced, with reasons  
Sample size 7a How sample size was determined  

7b When applicable, explanation of any interim analyses and stopping guidelines  
Randomization:    
 Sequence 

generation 
8a Method used to generate the random allocation sequence  
8b Type of randomization; details of any restriction (such as blocking and block size)  

 Allocation 
concealment 
mechanism 

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 
describing any steps taken to conceal the sequence until interventions were assigned 

 

 Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 
interventions 

 

Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those 
assessing outcomes) and how 

 

11b If relevant, description of the similarity of interventions  
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Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes  
12b Methods for additional analyses, such as subgroup analyses and adjusted analyses  

Results 
Participant flow (a 
diagram is strongly 
recommended) 

13a For each group, the numbers of participants who were randomly assigned, received intended treatment, and were 
analyzed for the primary outcome 

 

13b For each group, losses and exclusions after randomization, together with reasons  
Recruitment 14a Dates defining the periods of recruitment and follow-up  

14b Why the trial ended or was stopped  
baseline data 15 A table showing baseline demographic and clinical characteristics for each group  
Numbers analyzed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis was by 

original assigned groups 
 

Outcomes and 
estimation 

17a For each primary and secondary outcome, results for each group, and the estimated effect size and its precision 
(such as 95% confidence interval) 

 

17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended  
Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing pre-

specified from exploratory 
 

Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)  

Discussion 
Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses  
Generalizability 21 Generalizability (external validity, applicability) of the trial findings  
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence  

Other information  

Registration 23 Registration number and name of trial registry  
Protocol 24 Where the full trial protocol can be accessed, if available  
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders  
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CONSORT Flow Diagram (v2010) 
 
 

Consented (n=) 

Excluded (n= ) 
  Not meeting inclusion criteria 
(n= ) 
  Declined to participate (n= ) 
  Other reasons (n= ) 

Analyzed (n= ) 
 Excluded from analysis (give reasons) 
(n= ) 

Lost to follow-up (give reasons) (n= ) 
Discontinued BHV-4157 (give reasons) 
(n= ) 

Allocated to BHV-4157 (n= ) 
 Received BHV-4157 (n= ) 
 Did not receive BHV-4157 (give 
reasons) (n= ) 

Lost to follow-up (give reasons) (n= ) 
Discontinued placebo (give reasons) (n= ) 

Allocated to placebo (n= ) 
 Received placebo (n= ) 
 Did not receive placebo (give reasons) 

(n= ) 

Analyzed (n= ) 
 Excluded from analysis (give reasons) 
(n= ) 
 

Allocation 

Analysis 

Follow-Up 

Randomized (n= ) 

Enrollment 
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