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The information contained in this study protocol and all information provided to you related 
to CERE-110 is confidential and, except as may be required by federal, state or local laws 
or regulations, may not be disclosed to others without prior written permission of Ceregene, 
Inc. and the ADCS. The Site Principal Investigator may, however, disclose such 
information to supervised individuals working on this study, provided such individuals 
agree to maintain the confidentiality of such information.  
 
I agree to abide by the statement of confidentiality. 
 
I agree to conduct the study according to this protocol and have read and agree to comply 
with the Investigator’s Responsibilities. Any changes in study procedures will only be made 
if necessary to protect the safety, rights, or welfare of subjects. 
 
I agree to comply with the current International Conference on Harmonization (ICH) Good 
Clinical Practice (GCP) guidelines. These requirements are stated in US Federal regulations 
as well as in the ICH Guideline, Topic E6, entitled “Guideline for Good Clinical Practice.” 

I agree to conduct the study in person or to supervise the conduct of the study.  
 
I agree to ensure that all those who assist me in the conduct of the study have access to the 
study protocol and any amendments and are aware of their obligations. 
 
 
 
Site Principal Investigator Printed Name and Title 
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L microliter 
AAV2 adeno-associated virus serotype 2 
ACh acetylcholine 
AD Alzheimer's disease 
ADAS-Cog Alzheimer’s Disease Assessment Scale – Cognitive Subscale 
ADCS Alzheimer’s Disease Cooperative Study 
ADCS-ADL Alzheimer’s Disease Cooperative Study – Activities of Daily Living 
ADRDA Alzheimer’s Disease and Related Disorders Association 
AE adverse event(s) 
ALT alanine aminotransferase 
ANCOVA analysis of covariance 
ApoE apolipoprotein E 
AST aspartate aminotransferase 
ATC Anatomic Therapeutic Chemical 
BFCNs basal forebrain cholinergic neurons 
BUN blood urea nitrogen 
CDR Clinical Dementia Rating 
CDR-SOB Clinical Dementia Rating – Sum of Boxes 
CFR Code of Federal Regulations 
cm centimeter 
CMV cytomegalovirus 
CNS central nervous system 
CRF case report form 
CSF cerebrospinal fluid 
CT computed tomography 
CTC Common Terminology Criteria 
DMC Data Monitoring Committee 
DSMB Data and Safety Monitoring Board 
DSM Diagnostic and Statistical Manual of Mental Disorders  
ECG electrocardiogram 
eCRF electronic case report form 
ELISA Enzyme Linked Immunosorbent Assay 
FDA Food and Drug Administration 
FDG-PET fluorodeoxyglucose positron emission tomography 
GCP Good Clinical Practice 
GGT gamma glutamyl transferase 
ICF Informed Consent Form 
ICH International Conference on Harmonization 
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ICV intracerebroventricular 
IND investigational new drug 
INR international normalized ratio 
IRB Institutional Review Board 
ITR inverted terminal repeat(s) 
ITT intent to treat 
kg kilogram 
MacCAT-CR MacArthur Competence Assessment Tool for Clinical Research 
mCGIC Modified Clinical Global Impression of Change 
MCHC mean corpuscular hemoglobin concentration  
MCV mean corpuscular volume  
mL milliliters 
MMSE Mini-Mental State Examination  
MRI magnetic resonance imaging 
NBM nucleus basalis of Meynert 
NTB Neuropsychological Test Battery 
NGF -nerve growth factor 
NIA National Institute on Aging 
NINCDS National Institute of Neurological and Communicative Diseases and Stroke 
NPI Neuropsychiatric Inventory 
NTN neurturin 
PBMC peripheral blood mononuclear cells 
PD Parkinson’s disease  
PE physical examination 
PET positron emission tomography 
PT prothrombin time 
PTT partial thromboplastin time 
QPCR quantitative polymerase chain reaction 
RAC Recombinant DNA Advisory Committee 
RBC red blood cell 
SAE serious adverse event(s) 
TEAE treatment emergent adverse event(s) 
US United States 
vg vector genomes 
WBC white blood cell 
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A Double-Blind, Placebo-Controlled (Sham Surgery), Randomized, 
Multicenter Study Evaluating CERE-110 Gene Delivery in Subjects with 
Mild to Moderate Alzheimer’s Disease 

2 

Alzheimer’s Disease Cooperative Study/National Institute on Aging 
(ADCS/NIA) and Ceregene, Inc. 

Probable Alzheimer’s Disease (AD), mild to moderate stage 

Approximately ten centers in the United States 

Approximately 50 subjects will be randomized in a one to one ratio to 
receive CERE-110 or undergo sham surgery  

The Eligibility Evaluation Period consists of a Screening Visit (Visit 1) and a 
Baseline Visit (Visit 2). On Day 0 (Visit 3), eligible subjects will be 
randomized and will receive either CERE-110 or undergo sham surgery. 
After study surgery, subjects will enter the Treatment Observation Period. 
Treatment Observation Visits will occur on Day 1, Week 2, Month 1, Month 
3, Month 6, Month 9, Month 12, Month 15, Month 18, Month 21, and Month 
24 (Visit 4 – Visit 14). Once subjects have completed the Treatment 
Observation Period, subjects will be asked to participate in an Extended 
Observation Period to be followed for an additional three years. Informed 
consent will be obtained from all subjects prior to participating in activities 
for the Extended Observation Period. Extended Observation Visits will occur 
on Month 30, Month 36, Month 42, Month 48, Month 54 (telephone only), 
and Month 60 (Visit 15 – 20). 
Details of the procedures to be performed at each visit are provided in the 
Schedule of Assessments and in Section 9 of the study protocol.  
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Primary Objectives 

Evaluate the effect of CERE-110 on cognition 
Examine the safety of CERE-110 administration in subjects with 
mild to moderate Alzheimer’s Disease  

Secondary Objectives 

Assess the effect of CERE-110 on cognitive and clinical measures to 
help better estimate the appropriate sample size for future trials  
Evaluate the feasibility of conducting a multicenter trial of CERE-
110 administration 
Evaluate FDG-PET and volumetric MRI as potential markers of 
neurotrophic activity and correlates of efficacy 

CERE-110 is a genetically engineered, adeno-associated virus serotype 2 
(AAV2) with modified DNA that expresses nerve growth factor (NGF) 
protein. CERE-110 is supplied in single-use vials as a sterile, clear to 
opaque, preservative-free concentrate, at an approximate concentration of at 
least 2.5×1012 vector genomes/milliliter (vg/mL). 

A total dose of 2.0x1011 vg of CERE-110 will be delivered by bilateral 
stereotactic injections into the basal forebrain region containing the nucleus 
basalis of Meynert (NBM). Sham surgery control subjects will receive 
bilateral scalp incisions and partial burr holes. 

This is a Phase 2, multicenter, double-blind, sham surgery-controlled trial in 
which approximately 50 subjects with mild to moderate AD will be 
randomized to receive either bilateral administration of CERE-110 (N=25) or 
to undergo sham surgery (N=25).  
After providing written informed consent, each subject will enter an 
Eligibility Evaluation Period that will last up to 30 days. Randomization and 
surgery for eligible subjects will occur on Study Day 0. Subjects will 
undergo the CERE-110 dosing procedure or sham surgery at the same center 
from which they are recruited. After surgery, subjects will enter the 24 
month Treatment Observation Period followed by the 36 month Extended 
Observation Period. Prior to or at the completion of the subject’s Treatment 
Observation Period, subjects will be asked to participate in the 36 month 
Extended Observation Period if they have not already consented. 
A comprehensive set of measures will be undertaken in order to maintain the 
blind throughout the study. The independent ADCS Data and Safety 
Monitoring Board (DSMB) will review unblinded safety data throughout the 
course of the study. 
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All subjects who complete the Treatment Observation Period in this trial will 
be asked to participate in the Extended Observation Period. If the data from 
this study support the efficacy and safety of CERE-110, subjects in the sham 
surgery group will be offered CERE-110 in an open-label study, unless 
contraindicated. Administration of CERE-110 to the sham surgery group will 
be initiated only after the blind is broken and analyses are completed for this 
study. 
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Inclusion Criteria 

1. Males and females ages 55 – 80 years old (inclusive). Females must not 
be of child-bearing potential (i.e. they must be surgically sterile or at 
least two years post-menopausal). 

2. Meet NINCDS/ADRDA criteria for probable AD (McKhann et al. 1984). 
3. Mini-Mental State Exam score between 17 and 26 (inclusive) at 

Screening. 
4. Stable doses of non-excluded medications for at least one month prior to 

Screening. Antidepressants must be stable for two months prior to 
Screening and may not include medications with significant 
anticholinergic side effects (e.g. tricyclics). 

5. Approved treatments for AD (cholinesterase inhibitors and the NMDA 
antagonist memantine) are permissible if their use is stable for three 
months prior to Screening.   

6. A study partner with an average of ten hours per week or more of contact 
with the subject, who agrees to report adverse events, complete 
standardized assessments of the subject, and accompany the subject to all 
clinic visits for the duration of the protocol. 

7. Brain MRI at Baseline without evidence of infection, infarction, or other 
focal (e.g. subdural hematomas, tumor, etc) or generalized lesions (e.g. 
normal pressure or obstructive hydrocephalus, widespread infarcts, etc.). 
A single nonstrategic lacune and/or subcortical microvascular changes 
are permissible. 

8. Modified Hachinski Score of  4 at Screening. 
9. Adequate visual and auditory acuity to allow neuropsychological testing. 
10. Fluency in English or Spanish sufficient to participate in testing 

procedures and comply with study instructions. 
11. Good general health with no additional diseases expected to interfere 

with the study or with surgical candidacy. 
12. Normal serum B12, RPR, and thyroid function tests at Screening and 

Baseline or any abnormalities are clinically insignificant and would not 
be expected to interfere with study participation. 

13. Screening ECG without any clinically significant abnormalities that 
would be expected to interfere with the study. 

14. The subject is expected to be able to understand and comply with the 
required visit schedule and all required tests and procedures. 

15. The subject is physically and mentally capable of performing the 
necessary protocol-specified assessments. 
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(CONT.)

Inclusion Criteria 

16. The subject is medically able to undergo neurosurgery as determined by 
medical and surgical history, clinical and laboratory evaluations, and any 
other evaluations that are part of the standard practice at the institution in 
which the subject is to undergo surgery. 

17. The subject is aware of his or her rights and what will be involved in 
study participation, as evidenced by adequate performance on the 
understanding subscale of the MacArthur Competence Assessment Tool 
for Clinical Research  
(MacCAT-CR). 

18. Signed informed consent obtained before any study-specific procedures 
are completed, including assessments required during the Eligibility 
Evaluation Period. 

Exclusion Criteria 

1. Any significant neurological disease other than AD (i.e., PD, vascular 
dementia, Huntington's disease, normal pressure hydrocephalus, brain 
tumor, progressive supranuclear palsy, seizure disorder, subdural 
hematoma, multiple sclerosis, arteriovenous malformation, history of 
significant head trauma followed by persistent neurologic deficits, or 
known structural abnormalities). 

2. Major or significant depression or another major psychiatric disorder 
(e.g. schizophrenia, psychosis, etc.), as described in DSM-IV, within the 
two years prior to Screening. 

3. Psychotic features, agitation or behavioral problems within the three 
months prior to Screening that could lead to difficulty in cooperating 
with study. 

4. History of alcohol or substance abuse or dependence within the two years 
prior to Screening (DSM-IV criteria). 

5. History of systemic cancer within the three years prior to Screening. 
Basal and squamous cell skin cancers are acceptable. Any other 
exceptions must be approved by the Study Director. 

6. Aphasia to a degree that could interfere with neuropsychometric testing 
during the 2-year period of study. 

7. A score of < 14 on the Boston Naming Test. 
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(CONT.)

Exclusion Criteria 

8. Inability to undergo an MRI with gadolinium enhancement for any 
reason, including a known allergy to gadolinium or severe renal 
insufficiency (defined as a serum creatinine level of > 1.5 mg/dL for 
females or 1.9 mg/dL for men or a glomerular filtration rate of < 30 
mL/min/1.73m2). 

9. Any significant systemic illness or unstable medical condition at 
Screening or Baseline which, in the opinion of the investigator, could 
increase the risk of participation or lead to difficulty complying with the 
protocol including, but not limited to, the following: 
a. History of myocardial infarction in the past year or unstable or severe 

cardiovascular disease including unstable angina or congestive heart 
failure with symptoms at rest  

b. Disabling obstructive pulmonary disease or asthma 
c. Unstable gastrointestinal disorder 
d. Uncontrolled diabetes mellitus 
e. Uncontrolled hypertension (systolic blood pressure greater than 180 

or diastolic blood pressure greater than 110) 
f. History of clinically significant liver disease, coagulopathy, or 

Vitamin K deficiency within the past two years 
g. Uncorrected or unstable hypothyroidism 

10. Known autosomal dominant familial AD 
11. Any clinically significant laboratory abnormalities at Screening or 

Baseline (including hematology, prothrombin time, chemistry, 
urinalysis). 

12. Any chemotherapy, cytotoxic therapy, or immunotherapy within the 3 
months prior to Screening 

13. Any prior receipt of an active vaccination for the prevention or treatment 
of Alzheimer’s disease. 

14. Subjects who, in the investigators’ opinion, will not comply with study 
procedures. 
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Primary Efficacy Endpoint 
The primary endpoint is the absolute change from baseline in the ADAS-Cog 
total score at 24 months post-treatment. 
Secondary Efficacy Endpoints 
Change from baseline at 24 months post-treatment on the following 
outcomes: CDR-SOB, mCGIC, NTB, MMSE, ADCS-ADL, NPI, FDG-PET 
scans, and volumetric MRI scans.
Safety Endpoints 
The following safety endpoints will be assessed: 

Incidence (both number and percentage of subjects) of treatment 
emergent adverse events (TEAEs) and serious adverse events  
Change from baseline in clinical laboratory test results, physical 
examination, neurological examination, vital signs, and MRI 
CERE-110 concentrations in serum and changes from baseline in serum 
antibody titers associated with NGF and AAV2 

Efficacy Evaluation 
The primary endpoint, change from baseline at 24 months in ADAS-Cog 
score, will be assessed using an analysis of covariance (ANCOVA) model to 
test the treatment effect with baseline ADAS-Cog score and other potential 
variables as covariates.   
A sensitivity analysis of the primary endpoint will be conducted in which 
longitudinal ADAS-Cog scores will be analyzed using a Random Effects 
model to assess the differences in the rate of change between treatment 
groups (CERE-110 vs. sham surgery). 
Secondary endpoints (change from baseline at 24 months in CDR-SOB, 
mCGIC, MMSE, NPI, ADCS-ADL, NTB, PET, and MRI scans) will be 
analyzed using an ANCOVA model similar to the primary endpoint analysis. 
Longitudinal analyses to assess the differences in rate of change between 
treatment groups for the secondary endpoints will also be conducted.
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(CONT.)

Safety Evaluation 
Treatment-emergent adverse events (TEAEs) will be summarized by number 
and incidence of events overall as well as by treatment group. All TEAEs 
will be categorized by severity, relationship to study drug, and relationship to 
surgical procedure. Serious adverse events (SAEs) will be summarized 
separately.
Additional safety evaluations will include assessment of changes from 
baseline in clinical laboratory test results, physical examination, neurological 
examination, vital signs, and MRI.  
CERE-110 concentrations in serum and changes from baseline in serum 
antibody titers associated with NGF and AAV2 will be assessed. 

Ceregene, Inc. 

ADCS (Alzheimer’s Disease Cooperative Study) 
Paul Aisen, MD, Study Director 
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SCREENING VISIT  
(Visit 1) 

BASELINE VISIT  
(Visit 2) 

DAY 0 SURGERY VISIT  
(Visit 3)

TREATMENT OBSERVATION VISITS 
(Day 1 – Month 24, Visits 4 - 14)

EXTENDED OBSERVATION VISITS 
(Month 30 – 60, Visits 15 - 20)

CERE-110 OPEN LABEL STUDY  
(For Subjects Who Underwent Sham Surgery)
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VISIT TYPE 
VISIT NUMBER 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

VISIT TIMING
Day
-30

Day
-14

Day
0

Day
1

Wk
2

Mo 
1

Mo 
3

Mo 
6

Mo 
9

Mo 
12 

Mo 
15 

Mo 
18 

Mo 
21 

Mo 
24 

 
INFORMED CONSENT 
MEDICAL & AD HISTORY 
PHYSICAL EXAM 
VITAL SIGNS 
HEIGHT 
WEIGHT 
NEUROLOGICAL EXAM 
MODIFIED HACHINSKI  SCORE  
BOSTON NAMING TEST 
ECG 
CLINICAL LAB SAMPLES 

MMSE 
ADAS-COG 
ADCS-ADL 
CDR-SOB 
NPI 
NEUROPSYCH TEST BATTERY 
MCGIC 
CHEST X-RAY 
APOE SAMPLE 
CERE-110 SAMPLES 
ANTIBODY SAMPLES 
PBMC ISOLATION SAMPLES 
FDG-PET 
ELIGIBILITY & TARGETING MRI 
TARGETING MRI OR CT 
SAFETY MRI OR CT 
VOLUMETRIC MRI 
RANDOMIZATION 
SURGICAL PROCEDURE 
CONCURRENT MEDS 
ADVERSE EVENTS 
BLINDNESS EVALUATION 
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VISIT TYPE 
VISIT NUMBER 15 16 17 18 19 20 

VISIT TIMING Mo 30 Mo 36 Mo 42 Mo 48
Mo 54 

TELEPHONE 
ONLY 

Mo 60

INFORMED CONSENT (if not previously 
obtained) 
PHYSICAL EXAM 
VITAL SIGNS 
WEIGHT 
NEUROLOGICAL EXAM 
CLINICAL LAB SAMPLES 

MMSE 
ADAS-COG 
CDR-SOB 
NPI 
VOLUMETRIC MRI 
CONCURRENT MEDS 
ADVERSE EVENTS 
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1.1 Alzheimer’s Disease 
Alzheimer's disease (AD) is the most common form of dementia, currently affecting about 
5.1 million people in the United States and over 25 million worldwide. According to the 
Alzheimer’s Association, approximately 13% of all people over the age of 65 and as many 
as 50% of those over the age of 85 are diagnosed with the condition, which is the seventh 
leading cause of death. With increasing life expectancy and the expanding elderly 
population, the prevalence of Alzheimer's disease and its associated care costs are 
increasing alarmingly. By the year 2050, the estimated prevalence of the disease in 
individuals age 65 and over will be 11 to 16 million Americans unless better methods of 
prevention and treatment become available (Alzheimer's Association, Alzheimer’s Disease 
Facts and Figures, 2007). The age of onset of Alzheimer's disease is typically over the age 
of 65, although there are less common familial forms of Alzheimer's disease that can arise 
before age 40. Typically, patients first develop mild signs of cognitive decline including 
diminished capacity for concentration, calculation, language, comprehension, and memory. 
Alzheimer's disease is progressively debilitating, eventually leading to bed-bound 
immobility and death. The mean life expectancy from time of diagnosis is about 9 years.  

Whereas the precise etiology of Alzheimer's disease remains undefined, characteristic 
pathological changes occur including abnormal accumulation of extracellular -amyloid 
protein, formation of intraneuronal hyperphosphorylated neurofibrillary tangles, synapse 
loss and cellular degeneration. Cellular degeneration occurs in several neuronal populations 
in the central nervous system, with the  loss of basal forebrain cholinergic neurons (BFCNs) 
being particularly severe (Bartus 2000; Bartus et al. 1982; Whitehouse et al. 1982). Of all 
the cell systems that degenerate in the Alzheimer's disease brain, loss of BFCNs correlates 
best with dementia severity, amyloid plaque density and synapse loss (Bartus et al. 1982; 
Bierer et al. 1995; Coyle et al. 1983; DeKosky et al. 1992; Lehericy et al. 1993; Mufson 
and Kordower 1989; Perry et al. 1978a; Perry et al. 1978b). BFCNs are virtually the sole 
source of acetylcholine (ACh) production and release in the cortex and hippocampus, and 
exert a critical role in modulating neuronal excitability and function. Numerous studies 
indicate that the release of ACh in cortical areas is critical for higher cognitive functions. 
Thus, the severe dysfunction and loss of this cell population is hypothesized to contribute 
significantly to cognitive decline in Alzheimer's disease. 

All but one of the currently approved pharmacological therapies for early Alzheimer's 
disease target the cholinergic system; the exception, memantine (Namenda®), is an NMDA 
receptor antagonist. Tacrine (Cognex®), donepezil (Aricept®), rivastigmine (Exelon®), and 
galantamine (Razadyne®) act by inhibiting the enzyme that normally degrades ACh in the 
brain, acetylcholinesterase. By inhibiting ACh breakdown, these drugs effectively increase 
functional levels and extend signaling of ACh in the brain. Galantamine has the additional 
pharmacological action of allosterically acting at brain nicotinic receptors to increase 
synaptic ACh even further. While these palliative drugs boost ACh function in the 
Alzheimer's diseased brain, they are dependent upon the remaining BFCN population for 
their effects. Moreover, they do not prevent the ongoing degeneration and death of 
cholinergic neurons, and therefore do not slow this aspect of Alzheimer's disease 
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progression. A therapy that could preserve and enhance function of these neurons would 
clearly be preferable, especially if administered early in the course of the disease.  

1.2 CERE-110 Background 
CERE-110 is a vector for the delivery of nerve growth factor (NGF). CERE-110 is a 
genetically engineered, adeno-associated virus serotype 2 (AAV2) that contains full-length 
human NGF DNA. CERE-110 is delivered by injection into the basal forebrain region 
containing the nucleus basalis of Meynert (NBM) during a stereotactic neurosurgical 
procedure. 

1.2.1 Nonclinical Experience 
In nonclinical efficacy studies, AAV2 vector-mediated delivery of NGF has been shown to 
prevent cholinergic neuronal degeneration in rat fimbria-fornix lesion models and in aged 
rat models (Bishop et al. 2008; Klein et al. 2000; Mandel et al. 1999). Quantification of 
choline acetyltransferase immunocytochemistry demonstrated protection from cell 
degeneration in over 80% of cholinergic neurons after fimbria-fornix lesions, a level 
comparable to that of studies that used ex vivo NGF gene delivery or NGF protein delivery. 
Nonclinical research with CERE-110 in rats and monkeys has shown robust, stable AAV2 
vector-mediated expression of NGF in the brain, and biological activity on BFCNs (Bishop 
et al. 2008).   

A comprehensive safety/toxicity program was executed for CERE-110, composed of 
studies in young and aged rats and in monkeys. These studies evaluated the safety and 
toxicity of CERE-110 for up to 1 year in rats and 2 years in monkeys across a wide range of 
doses. No adverse effects on general health, neurological functioning, or behavioral 
assessments were seen. There were no neuropathological or general pathological findings. 
In particular, none of the toxicological changes seen with intraventricular infusion of NGF 
or GDNF in animals and humans were observed. There were no CERE-110 related 
inflammatory reactions. No CERE-110-related increases in NGF in cerebrospinal fluid 
(CSF) or serum were detected. In rats receiving high doses of CERE-110, mild to moderate 
(human) NGF antibody responses were seen, which were assessed as not clinically 
significant. In monkeys, there were no biologically meaningful increases in serum 
antibodies to NGF. Biodistribution studies, using quantitative polymerase chain reaction 
(QPCR) assay, indicated that the vast majority of CERE-110 remained at the injection site 
in the brain. No quantifiable levels of CERE-110 were found in systemic organs or fluids, 
including the gonads. 

Details of all CERE-110 nonclinical efficacy and safety studies are provided in the 
Investigator’s Brochure (Edition 2, 15 September 2008). 

1.2.2 Clinical Experience 
CERE-110 has been administered to 10 subjects with mild to moderate AD in a Phase 1 
clinical study, CERE-110-01. Injection sites were determined by pre-operative magnetic 
resonance imaging (MRI) and stereotactic targeting.  

Subjects were enrolled into three separate dose cohorts. The first three subjects in Dose 
Cohort A received 2.0x1010 vector genomes (vg) of CERE-110 administered via injections 
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into two sites in the NBM per hemisphere. The next three subjects in Dose Cohort B also 
received injections of CERE-110 into two sites in the NBM per hemisphere, but at a higher 
dose of 1.0x1011 vg. The final four subjects in Dose Cohort C received a total CERE-110 
dose of 2.0x1011 vg via three injections into the NBM per hemisphere. The first six subjects 
were enrolled between July 2004 and June 2005. Treatment of the third cohort began in 
November 2007 and the final subject was enrolled in May 2008.  

As of September 2008, there have been no deaths in the CERE-110 program. Six subjects 
have reported a total of nine serious adverse events (SAE). None of the SAEs were 
considered to be related to CERE-110; one SAE, an asymptomatic subdural hygroma with 
subsequent surgical drainage, was considered related to the surgical procedure.   

1.3 Rationale 
1.3.1 Rationale for Use of NGF 
Nerve growth factor (NGF), a naturally occurring neurotrophic protein, can both prevent 
death of BFCNs and increase the production and release of ACh (Hefti 1986; Koliatsos et 
al. 1991a; Koliatsos et al. 1991b; Kromer 1987; Rosenberg et al. 1988; Tuszynski et al. 
1996; Tuszynski et al. 1990; Williams et al. 1986).  Additionally, delivery of NGF to 
BFCNs in animals has been shown to ameliorate age-associated cholinergic neuronal loss 
and to improve cognitive function (Martinez-Serrano et al. 1996).  A therapeutic 
intervention involving NGF early in the course of AD may prevent neuronal loss and 
augment the function of remaining cholinergic neurons. Rather than merely compensating 
for neuronal loss after it has occurred, NGF therapy could reduce the rate of disease 
progression and rescue degenerating neurons. The beneficial effects of NGF on BFCNs are 
lost when protein administration is terminated (Winkler et al. 1998); therefore, the delivery 
of NGF must be sustained in order to alter the course of disease.   

1.3.2 Rationale for the Choice of Target 
Cholinergic neurons are the only NGF-sensitive neuronal population in the forebrain 
region. Given this fact, the potential safety profile is enhanced with targeted delivery of 
NGF to this region of the brain. Direct intraparenchymal administration of NGF is required 
both to reach cholinergic neurons of the forebrain and to restrict its actions to this targeted 
population. Several studies have demonstrated that gene-based delivery of NGF can exert 
biological efficacy on degenerating cholinergic neuronal populations without eliciting 
adverse effects of non-targeted NGF delivery (Bishop et al. 2008; Conner et al. 2001; 
Kordower et al. 1994; Rosenberg et al. 1988; Smith et al. 1999). Targeted gene delivery 
restricts the distribution of NGF to the specific brain regions; thus, gene delivery may be 
the best means of achieving long-term, safe and effective growth factor delivery to specific 
neuronal populations in the central nervous system (CNS). Notably, with gene delivery 
coding for local expression of NGF, a one-time treatment could confer life-long NGF 
production and neuroprotection. 

1.3.3 Rationale for Choice of Gene Transfer as Mode of NGF Delivery 
NGF is a relatively large, polar protein molecule that cannot cross the blood-brain barrier. 
In order to access responsive neurons in the brain, NGF must be delivered across the blood-
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brain barrier; this has previously been attempted by intracerebroventricular infusion of NGF 
(Hefti 1986; Kromer 1987; Tuszynski et al. 1990).  However, if NGF delivery is not 
physically restricted to the targeted forebrain region, but instead broadly circulates through 
the cerebrospinal fluid system, then adverse effects can result from stimulation of non-
targeted NGF-sensitive neural structures. These adverse effects include pain, presumably 
from stimulation of dorsal root ganglion nociceptive neurons (Winkler et al. 1997), weight 
loss, presumably from stimulation of hypothalamic neurons (Williams 1991), sympathetic 
axon sprouting around the cerebral vasculature at the base of the brain (Isaacson et al. 
1990), and migration of Schwann cells into the subpial space of the brainstem and spinal 
cord (Winkler et al. 1997).  Three AD patients in Sweden received intracerebroventricular 
(ICV) infusions of murine NGF (Bankiewicz et al. 2006, Jonhagen 1998, Olson et al. 
1992a).  These patients developed a pain syndrome, likely attributable to sprouting of 
sensory nociceptive axons into the subpial space, and also exhibited weight loss. As a 
result, ICV NGF infusions were discontinued and patients returned to their baseline status. 

Given these significant adverse effects, ICV NGF infusions do not appear to be a practical 
or clinically useful means of NGF delivery to the CNS for human clinical trials. An 
alternative means of delivery is needed to achieve the dual goals of achieving effective 
concentrations of NGF protein in the brain, while restricting NGF delivery to parenchymal 
areas of degenerating neurons and preventing spread to non-targeted regions to avoid 
adverse effects. 

Over the last decade, several laboratories have been developing gene therapy as an 
alternative method for delivering growth factors to the CNS (Appel 1981; Arnst and 
Weintraub 2002; Dekker et al. 1992; Dekker et al. 1991; Emerich et al. 1994a; Emerich et
al. 1994b; Eriksdotter Jonhagen et al. 1998; Hoffman et al. 1993; Holtzman and Mobley 
1994; Isaacson et al. 1990; Kawaja et al. 1992; Olson et al. 1992b; Rosenberg et al. 1988; 
Saffran and Crutcher 1990; Tuszynski 1997; Williams et al. 2006; Williams 1991; Williams 
et al. 1989; Winkler et al. 1997; Yuen and Mobley 1996).  In general, two types of gene 
delivery have been used to study growth factors in models of CNS disease: ex vivo gene 
therapy, used in an earlier clinical study in AD (Tuszynski et al. 2005) and in vivo gene 
therapy as proposed for this study.  More recently, viral vector based gene therapy and 
delivery techniques have evolved and a large body of non-clinical and clinical experience 
has accumulated supporting it as the method of choice of gene transfer in the CNS. Possibly 
the most practical means of covering as much of the targeted brain site with neurotrophic 
factor as possible, while avoiding protein exposure to non-targeted sites, is the use of a safe 
and tolerable viral vector to deliver the DNA for the neurotrophic factor to the targeted site. 
Targeted delivery of the vector results in the transduction of the neurons at that site, 
providing steady, chronic expression of the neurotrophic factor precisely where it is needed 
(i.e., to the cell body, thereby overcoming identified defects in NGF transport from the 
cortex in AD, Mufson et al. 1995), while significantly limiting its spread to distal, 
unwanted sites.  Moreover, because of its long-term expression, AAV2 offers the 
opportunity for long-term, sustained delivery of the trophic factor following a single 
neurosurgical procedure and without the need for chronically implanted hardware anywhere 
in the body. 
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1.3.4 Rationale for Choice of Gene Transfer Vector 
Amongst the various technologies being developed for gene transfer to the brain, AAV2-
based vectors have several distinct advantages (Monahan and Samulski 2000; Peel and 
Klein 2000; Rabinowitz and Samulski 1998). AAV2 itself is a non-pathogenic helper-
dependent parvovirus. Vectors engineered from AAV2 efficiently deliver genes to non-
dividing cells including neurons and have demonstrated robust and safe long-term gene 
expression in the brain (Klein et al. 2002).  In one non-human primate study using imaging 
as a surrogate for gene expression, persistent gene expression that lasted more than 6 years 
was observed (Bankiewicz et al. 2006). Once in the cell, AAV2-based vector genomes 
remain predominantly as non-integrated DNA (Kay and Nakai 2003, Schnepp et al. 2003), 
thereby reducing the possibility of insertional mutagenesis, an adverse event (AE) that has 
been predominantly associated with retrovirus-based vectors. Receptors for AAV2 are 
highly expressed in the CNS parenchyma and consequently the vector tends to bind and 
stay where it is injected. Thus, a significant amount of anatomical specificity of transgene 
expression can be conferred simply based upon stereotactic injection coordinates. AAV2-
based vectors require both wild-type AAV and helper virus from the adeno, pox, or herpes 
virus families for propagation, making their spread beyond the initial site of administration 
extremely unlikely.  

Over 40 clinical protocols using AAV-based vectors have been approved world-wide 
(Buning et al. 2008; Raake et al. 2008). AAV2-based vectors have been administered 
directly to the human brain in several clinical studies for Alzheimer’s disease, Parkinson’s 
disease (Eberling et al. 2008; Kaplitt et al. 2007; Marks et al. 2008), Canavan disease, and 
Batten’s disease (During et al. 2001; Janson et al. 2002; Manno et al. 2003; McPhee et al. 
2006; Wagner et al. 2002).  In Ceregene-sponsored clinical trials, approximately 51 
subjects with Parkinson’s disease have received an AAV2-based vector encoding neurturin 
(Marks et al. 2008) and 10 subjects with Alzheimer’s disease have received an AAV2-
based vector encoding NGF. In summary, AAV2-based vectors have been administered to 
the brain in approximately 100 human subjects and, to the best of the sponsor’s knowledge, 
all have been safe and well-tolerated. 

1.3.5 Rationale for Choice of CERE-110 Dose 
The dose to be used in the Phase 2 study is the same as the dose utilized in the high dose 
cohort (Dose C) of Study CERE-110-01, 2.0 × 1011 vg delivered by means of bilateral 
injections into the NBM. The selection of this dose is based on the goal of achieving 
effective gene delivery and NGF expression in the NBM, the wide margin of safety based 
on nonclinical studies, and the favorable safety profile of this dose in Phase 1. 

To maximize the probability that NGF expression in the NBM will achieve a clinical 
benefit in subjects with AD, NGF should reach and elicit a neurotrophic response in the 
greatest number of BFCNs as possible. However, if NGF is expressed at levels so high that 
it spreads in meaningful quantities to the subarachnoid or cerebroventricular spaces, there is 
a hypothetical risk that adverse effects will occur due to exposure of NGF-sensitive regions 
to the growth factor, including the dorsal root ganglia and the hypothalamus. Such effects 
would likely resemble those observed when NGF was delivered directly to the cerebral 
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ventricles (Day-Lollini et al. 1997; Jonhagen et al. 1998; Olson et al. 1991; Pizzo et al. 
2002; Winkler et al. 1997). 

Data from nonclinical studies demonstrated that the volume of NGF expression can be 
controlled by varying the dose of CERE-110 (i.e., increasingly greater doses produce 
increasingly larger volumes of NGF expression in the brain), and that the maximum volume 
of expression was achieved at approximately 1 month post-gene delivery and remained 
stable over time (for at least 12 months in rats and 2 years in monkeys). These data provide 
important evidence that the expression of NGF can be reliably predicted and controlled, 
satisfying an essential criterion for clinical use. 

Given the lack of toxicity of vector-derived NGF in nonclinical studies, the selection of 
human doses was based on the projected spread of NGF protein within the human NBM 
(i.e., the proportion of the NBM that might be “covered” by NGF). 

Three-dimensional computer-assisted imaging software, in conjunction with histological 
slides, MRI images, and anatomical sections of the human forebrain, were utilized to 
formulate a 3-D graphic model of the NBM to determine the best combination of CERE-
110 dose and number of injection tracks to provide the most effective coverage of the 
NBM. From modeling the spread of NGF within the human NBM, it was determined that 
two separate needle tracks per hemisphere with one deposit of CERE-110 in each needle 
track would allow the most efficient spread of NGF to cell bodies, with very little risk of 
NGF spread beyond this region (e.g. to CSF spaces). Modeling based on preclinical dosing 
and NGF distribution data suggested that the lowest vector dose used in the Phase 1 study 
would support spread of NGF protein directly to ~15% of NBM neurons; the remaining 
85% of NBM cells could access the growth factor by extending neurites to sites of NGF 
transduction, as observed in non-human primate models (Conner et al. 2001; Smith et al. 
1999). The middle dose of NGF (1.0 × 1011 vg) was modeled to provide direct spread of 
NGF to ~28% of NBM neurons; once again, the remaining 72% of NBM neurons could 
access NGF by neurite extension. Ceregene modeled that the highest clinical dose tested in 
Phase 1 (2.0x1011 vg ) would achieve spread of NGF vector to at least 40% of NBM 
neurons directly, with potential access of remaining neurons to NGF by neurite extension 
(Conner et al. 2001; Smith et al. 1999). Because all three doses appeared to be safe and 
well-tolerated in the Phase 1 study, the highest dose (2.0×1011 vg) was selected for testing 
in this Phase 2 trial. 

1.3.6 Rationale for Choice of Study Design 
1.3.6.1 Choice of Control Group 

Subjects enrolled in the control arm of this study will undergo sham surgery, consisting of 
bilateral scalp incisions and partial burr holes while under general anesthesia. The inclusion 
of a sham surgery control group is essential to assess the potential benefits and safety of 
CERE-110 administration in this patient population and to help determine if additional 
studies of CERE-110 are warranted.  

There are numerous examples of invasive procedures that were widely accepted based on 
anecdotal information, only to be later rejected based on properly controlled clinical trials 
(including extracranial/intracranial bypass for carotid occlusion, internal mammary artery 
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ligation, arthroscopy for knee pain, etc.). More recently, well controlled surgical studies in 
Parkinson’s disease provide clear evidence that conclusions based on uncontrolled studies 
can be flawed. These examples are particularly illustrative for the present study, given the 
similarities of the neurosurgical procedure and the fact that PD is also a degenerative 
neurological disorder. Promising reports of clinical benefits in Parkinson’s disease shown in 
open-label trials of fetal nigral transplantation (Freed et al. 1992; Freeman et al. 1995; 
Lindvall et al. 1994), porcine nigral transplantation (Fink et al. 2000), and striatal infusion 
of glial cell line-derived neurotrophic factor (Gill et al. 2003) were not confirmed in 
subsequent double-blind, placebo-controlled studies (Freed et al. 2001; Freeman et al. 
2002; Olanow et al. 2003).  

Several important factors were considered while designing this study and selecting an 
appropriate control group (Olanow 2005). First, there is still a substantial medical need for 
treatment of AD. In addition, the proposed sham surgery procedure has been safely utilized 
in a Phase 2 Study for CERE-120 (AAV2-NTN) conducted by Ceregene in 58 subjects with 
Parkinson’s disease, approximately 1/3 of whom underwent sham surgery. Also, a recent 
review of safety data from 4 other double-blind, surgical trials in PD found that placebo 
surgeries were generally safe and well tolerated, with no serious adverse events in 51 
subjects who underwent sham procedures (Frank et al. 2005). Subjects undergoing sham 
surgery will be unable to distinguish between the sham procedure and actual CERE-110 
administration, thus ensuring blinding. Nor will study personnel who were not involved in 
the surgery know which treatment the subject received. Blinding is critical to interpreting 
the results of the cognitive assessments being used in this study, as they are known to be 
associated with a high level of variability (Ritchie et al 2004) and can be impacted by a 
small placebo effect that has been documented in other AD studies.  

Subjects may remain on standard medical therapy for AD during this study, thus ensuring 
optimal care to all participants. In addition, subjects who were randomized to the sham 
surgery group will be eligible to participate in an open-label study and receive CERE-110, 
provided that it is deemed safe and efficacious. Finally, the informed consent will make 
clear that there is a 50% chance that subjects enrolled in the study will undergo sham 
surgery and that this procedure is not expected to provide any benefit to the subject.  

In summary, the choice of the sham surgery control arm is appropriate in this Phase 2 study 
of CERE-110.  

1.3.6.2 Choice of Outcome Measures 

The primary efficacy outcome measure for this trial is the Alzheimer’s Disease Assessment 
Scale – Cognitive Subscale (ADAS-Cog), the most widely used tool for assessing treatment 
effects on cognition in mild to moderate AD. Additional measures such as the Mini-Mental 
State Examination (MMSE), Alzheimer’s Disease Cooperative Study – Activities of Daily 
Living (ADCS-ADL), and the Neuropsychiatric Inventory (NPI) are also standard 
therapeutic trial measures of cognition, function, and behavior. The Neuropsychological 
Test Battery was included based on recent evidence that this type of cognitive assessment 
may be more sensitive to change in very mild AD than the ADAS-Cog (Harrison et al. 
2007).  Fluorodeoxyglucose positron emission tomography (FDG-PET) is a widely used 
method of imaging brain metabolic activity in AD and was sensitive to NGF gene delivery 
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effects in a Phase 1 study (Tuszynski et al. 2005).  Volumetric MRI has recently been 
incorporated into many AD trials as a measure of the impact of interventions on the 
underlying neurobiology of the disease (Fox et al. 2005). 

1.4 Discussion of Risks and Benefits 
1.4.1 Potential Benefits 
Potential benefits of administration of CERE-110 must be weighed against potential risks, 
some of which may lead to permanent disability. One potential benefit of participation in 
this trial is that subjects will be cared for by investigators who are experts in the AD field 
and will receive careful safety and efficacy monitoring as stipulated by the study protocol.  

All subjects enrolled in this study will have a diagnosis of mild to moderate AD. For such 
subjects, there are few available medical treatment options. All currently approved 
treatments for AD provide a modest benefit and do not prevent progressive deterioration of 
neurological function. Potential benefits of CERE-110 are based on the cell survival-
promoting effects that neurotrophic factors are known to exert in vivo, their beneficial 
effects in supporting the normal functional state of neurons, and their beneficial effects in 
animal models of cognitive impairment. Study CERE-110-01 established the feasibility of 
using AAV2 vector to deliver NGF to NBM of AD patients. The lack of a control group 
and the small number of subjects enrolled in this study preclude a proper estimation of the 
potential cognitive and ADL effects of CERE-110. However, brain FDG-PET scans 
performed at 6, 12, and 24 months suggest an increase in metabolic activity, compared to 
baseline, in areas related to the cholinergic circuitry. These findings were corroborated by a 
comparison of the study FDG-PET images with images of a historic control group of 
untreated AD patients, who had been followed prospectively for 6 months.  

It is conceivable that the potential benefits of CERE-110 may not only consist of 
symptomatic effects, but also influence disease progression (presumably via 
neuroprotection). Numerous animal studies in separate laboratories around the world have 
characterized the effects of neurotrophic factors, including NGF, in multiple animal models. 
In these reports, not only is the functional state of degenerating neurons improved, but 
protection against further degeneration is also afforded. Thus, if the symptomatic relief with 
CERE-110 is shown in controlled studies, one would predict that a positive effect on 
disease progression would also occur, since the two benefits have been consistently linked 
within the biological effects of neurotrophic factors. 

Taken together, the potential clinical benefits of neurotrophic activity in cholinergic 
neurons demonstrated in animal studies, the human PET imaging findings suggestive of a 
positive metabolic effect of CERE-110, and the acceptable risk profile in the Phase 1 study, 
support the proposed Phase 2 controlled study. 

1.4.2 Potential Risks 
CERE-110 is an experimental therapeutic, comprised of a viral vector containing the DNA 
for the neurotrophic factor NGF. The administration of CERE-110 to the basal forebrain 
region is accomplished through a stereotactic neurosurgical procedure. There are potential 
risks associated with the various aspects of this study, including the surgical procedure 
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itself, the anesthesia, and the administration of CERE-110. Once CERE-110 is delivered to 
the brain and NGF protein is produced, there is no known method to terminate protein 
production, and it is assumed that this production will continue for the life of the subject; 
thus, potential adverse effects would need to be treated through palliative measures. A 
complete description of potential adverse events associated with intraparenchymal brain 
administration of CERE-110 are described in the Investigator’s Brochure (Edition 2, 15 
September 2008). 

The main risks of the dosing procedure are related to drilling of the burr holes (standard for 
most stereotactic neurosurgical procedures) and the passage of the cannula, stylet and 
injection needle through brain parenchyma into the putamen and substantia nigra. The use 
of an infusion pump, which is meant to enhance overall CERE-110 delivery efficiency as 
compared to manual delivery, also carries a small risk related to potential pump 
malfunction. 

Surgical risk management for this study is discussed in Section 7.5.6. Possible risks of the 
surgical procedure to administer CERE-110 include: pain (e.g. headache), infection and 
other wound abnormalities such as dehiscence, leakage of cerebrospinal fluid, 
cerebrovascular injury (ischemia or hemorrhage), and functional abnormalities (including 
seizure, mental status abnormalities, psychiatric abnormalities, etc.). Such complications, in 
turn, can be associated with clinical conditions of varying severity such as brain abscess or 
cerebritis. They can also be associated with a variety of neurological deficits such as 
weakness, language problems, and mental state abnormalities (ranging from somnolence to 
coma), some of which may become permanent deficits. In similar neurosurgical procedures, 
these complications are unlikely to be associated with death.  

Another potential risk associated with CERE-110 administration relates to incorrect dosing, 
where either the volume of drug delivered or the rate of infusion could potentially be 
affected. This risk is present whether CERE-110 is delivered manually by the neurosurgical 
team or by an automated infusion pump. The surgical team is required to monitor the 
amount of CERE-110 delivered to ensure the correct rate of infusion is employed. If 
overdosing occurs, the dosing procedure will be interrupted until a quantification of the 
volume infused and risk assessment to the patient can be conducted by the neurosurgeon. 
Given the lack of adverse events seen in animals who received high doses of CERE-110, no 
particular adverse events are anticipated if too much CERE-110 is administered.  
 
A theoretical risk related to the use of an automated infusion pump is the possibility of 
accidently initiating a “withdrawal” motion of the plunger during the dosing procedure. 
However, the design of the pump being used makes this highly unlikely; in order for the 
pump to withdraw fluid, the operator must press two separate buttons on the pump control 
box in a specific order and then continue to hold the buttons down. Clear instructions for 
programming the pump control box and detailed training on the use of the pump will be 
provided to the surgical team to decrease the risk of any problems with pump operation. If 
accidental withdrawal of the plunger were to occur, the risk to a subject should be minor, 
given the small needle gauge and slow rate of suction. 
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Possible risks of anesthesia include alteration of mental state (such as delirium or 
confusion), allergic or anaphylactic reactions, blood pressure abnormalities, injury to the 
vocal cords due to endotracheal intubation, urinary retention, nausea, and constipation. 
Such risks are also observed in routine general anesthesia procedures, are relatively low in 
incidence and are not specific to this study protocol. There is some evidence that general 
anesthesia may pose increased risk of post surgical delirium, confusion, or worsened 
dementia in individuals with AD (Fodale et al. 2006).  Since both treatment groups will 
undergo anesthesia and placement of a stereotactic frame, the risks of these procedures 
apply to all subjects.  

The potential for adverse events related to CERE-110 is less well defined because of the 
limited number of subjects who have received this experimental treatment thus far. To date, 
with follow-up ranging from three months to more than two years after CERE-110 
administration, only one adverse event has been deemed “possibly related” to CERE-110 
by a study investigator. This event, a transient decrease in lymphocytes following surgery, 
resolved within one day and was not associated with leucopenia. No serious adverse events 
reported to date have been attributed linked to CERE-110 in the ongoing Phase 1 study. 
None of the potential adverse events described after cerebroventricular administration of 
NGF protein such as pain, weight loss, or Schwann cell hyperplasia, has been observed in 
subjects who received CERE-110. 

The potential for an immune or inflammatory response to either the vector (AAV2) or the 
transgene product (NGF) has been assessed in nonclinical and clinical studies. In monkeys 
injected with CERE-110, no meaningful serum antibody responses to NGF have been 
observed and no consistent serum antibody responses to AAV2 have been observed; a few 
animals in both the formulation buffer control group and the CERE-110 injected group 
developed mild, transient antibody titers to AAV2. In rats injected with CERE-110, mild 
responses to human NGF and AAV2 were observed in the high dose rats. However, these 
responses were not related to any clinical manifestations, nor did they have any apparent 
effect on NGF expression or bioactivity. 

In human subjects enrolled in the Phase 1 CERE-110 trial, no increases in anti-AAV2 IgG 
level were detected through 24 months of monitoring in the first 2 cohorts. Likewise, no 
increase in anti-AAV2 IgG level were detected 3-6 months after CERE-110 administration 
in the ongoing highest dose cohort. Importantly, no human subjects to date have developed 
measurable antibodies to NGF in a CERE-110 study or to NTN in a CERE-120 study. 

While there is no known human pathology associated with AAV2 infection, the potential 
exists that subjects who receive CERE-110 may develop signs and symptoms consistent 
with systemic viral infection. Although extremely unlikely, it is possible that signs or 
symptoms of viral infection in the brain (encephalitis) could occur. Cells transduced with 
CERE-110 do not express wild-type AAV2 genes or any other foreign proteins, and 
therefore long-term or delayed hypersensitivity or inflammatory responses are not 
predicted. Based upon non-clinical animal studies and the clinical studies to date, including 
studies with other AAV2 based viral vectors such as CERE-120 for Parkinson’s disease 
(Marks et al. 2008), no clinically meaningful immune or inflammatory response is 
anticipated. 
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Up to 80% of the U.S. population has been previously exposed to AAV2 without 
experiencing illness and many individuals have pre-existing serum antibodies (Chirmule et
al. 1999). Subjects with pre-existing antibodies to AAV2 in their blood are not expected to 
have an increased incidence of adverse events related to CERE-110 administration into the 
brain parenchyma.  
 
No evidence of viral shedding was detected in serum or urine when assayed at all time 
points through Month 24 for subjects in the low and middle dose cohorts of the Phase 1 
study, or in the high dose cohort through Months 3 – 6.  

In any gene transfer study, regardless of the vector system employed (e.g. plasmid DNA or 
viral genomes), integration of the vector genetic material into the host chromosome 
constitutes a hypothetical risk for insertional mutagenesis. This could result in oncogene 
activation or tumor suppressor gene inactivation and neoplastic transformation. It appears 
that the oncogenic risk in current AAV2 trials is negligible, given the infrequent integration 
efficiency and the quiescent nature of the target tissues (Kay and Nakai 2003).  This latter 
point is particularly relevant to the administration of CERE-110 to the adult NBM, which is 
composed of non-dividing cells. Ceregene has not performed integration analysis in the 
cells of the brain target region injected with CERE-110. However, in toxicity studies in rats 
and monkeys, no CERE-110-related tumors have been observed. To date, no subject in the 
Phase 1 clinical study has been diagnosed with cancer after follow-up ranging from three 
months to more than two years. 

There is no available information on the effects of CERE-110 on the developing human 
embryo or fetus. The target population for this study is adults 55-80 years old and the 
protocol states that only women who are either surgically sterile or at least 2 years post-
menopausal are eligible for this study.  

All subjects should be advised to use appropriate barrier contraception for at least 6 months 
post surgery, due to the theoretical risk of viral shedding.  

No formal studies have been performed to ascertain the effects of in vivo CERE-110 
administration on the metabolism of other medications or the effects of other medications 
on CERE-110 or the metabolism of NGF. In this phase 2 study, all subjects will be 
carefully monitored for any potential adverse events. 

During this study, all subjects will undergo MR imaging of the brain. The major risks of 
MRI arise from procedural errors or undetected contraindications. The introduction of any 
ferrous material into the magnetic field may cause severe injury or death. Burns may result 
if cables are placed incorrectly near the subject during scanning. There are also risks 
associated with the use of gadolinium as a contrast agent. The most common side effects of 
gadolinium agents are headache, nausea, a feeling of coldness or warmth during the 
injection, dizziness, a metallic taste in the mouth, and tingling. Subjects with a known 
allergic to gadolinium should not participate in the study. If any signs of an allergic reaction 
such as skin redness, coughing, difficulty breathing, or chest tightness are observed during 
the MRI, the procedure will be stopped. Nephrotic Fibrosing Dermopathy (NFD) is a rare, 
but potentially lethal, disease that may be associated with the use of gadolinium contrast 
agents. Since this condition has been reported primarily in patients with compromised renal 



Protocol CERE-110-03 Page 32 Amendment 3 

function or a pro-inflammatory event such as major surgery, infection, or a vascular event 
in the interval before developing NFD symptoms, subjects will be evaluated for these risks 
prior to be included in the study. 

Investigators may perform either an MR or CT scan of the brain on Day 0 and Day 1. If a 
CT scan is used, the effective radiation dose from the procedure is about 1 to 2mSv, which 
is about the same amount as the average person receives from background radiation in four 
to eight months. 

There are also risks associated with the PET imaging due to radiation exposure. The 
estimated absorbed radiation dose to important organs for a 70kg adult were calculated 
from data published by the International Commission on Radiological Protection, using 
MIRDDOSE 2 software. Standard assumptions on the biodistribution of  [18F]-FDG were 
used (Jones et al. 1982). For a 5mCi PET study as will be used in this study, the bladder 
wall will receive a dose of 1.6 rad. This is well below the maximum dose of 5 rad published 
in the Code of Federal Regulations (21CFR §361.1). This study involves a total of four 5 
mCi injections, occurring at Baseline, Month 6, Month 12, and Month 24. Therefore, the 
cumulative bladder wall radiation dose will be approximately 6.4 rad, also well beneath the 
cumulative dose recommendations of 15 rad (21CFR §361.1). Radiation doses will be 
lower for organs other than the bladder. 

In the US, a Data Monitoring Committee (DMC) prospectively reviewed safety data for all 
subjects enrolled in the CERE-110 Phase 1 trial for at least six months after treatment. The 
same DMC also reviewed safety data from all subjects (N~52) who received CERE-120 in 
clinical studies employing a similar AAV2 based vector coding for the NTN gene. An 
ongoing review of the data collected on CERE-110 Phase 1 subjects is being conducted by 
the Ceregene Medical Monitor. Subject treatment in this study will only take place if the 
data continue to support the safety of this experimental procedure.  

The ADCS Data and Safety Monitoring Board (DSMB) will be tasked with prospectively 
reviewing all safety data collected in this study. Further description of the responsibilities of 
the DSMB is provided in Section 13. 

Safety updates from this or any other study employing CERE-110 will be provided to 
appropriate regulatory authorities and Institutional Review Boards (IRBs) during the 
conduct of the study. 

The ADCS and Ceregene consider the risk/benefit ratio of this experimental procedure to 
be acceptable provided the study is conducted according to safeguards outlined in this 
protocol. There will be careful safety monitoring of subjects according to accepted Good 
Clinical Practice (GCP) and International Conference on Harmonization (ICH) standards. 
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2.1 Study Objectives 
The primary objectives of the study are: 

To evaluate the effect of CERE-110 on cognition 
To examine the safety of CERE-110 administration in subjects with mild to moderate 
Alzheimer’s disease.  

The secondary objectives of the study are: 

To assess the effect size of CERE-110 on cognitive and clinical measures to help better 
estimate the appropriate sample size for future trials 
To evaluate the feasibility of conducting a multicenter trial of CERE-110 administration 
To evaluate FDG-PET and volumetric MRI as potential markers of neurotrophic 
activity and correlates of efficacy. 

2.2 Study Endpoints 
2.2.1 Primary Endpoint 
The primary endpoint is the absolute change from baseline in the ADAS-Cog total score at 
24 months post-treatment with CERE-110. 

2.2.2 Secondary Endpoints 
Secondary endpoints will measure change from baseline at all post-baseline evaluations on 
the following assessments: 
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MMSE 
NPI 
NTB  
ADCS-ADL 
CDR-SOB 
mCGIC 
FDG-PET Scans 
Volumetric brain MRI 

2.2.3 Safety Endpoints 
The safety endpoints include an analysis of: 

Incidence of treatment emergent adverse events 
AEs related to CERE-110 
AEs related to the surgical procedure 
Changes from baseline in clinical laboratory test results 
Clinically significant changes from baseline in brain MRI or CT scans  
Changes from baseline in vital sign and weight measurements 
Detection of CERE-110 concentrations in serum by quantitative polymerase  
chain reaction (QPCR) 
Changes from baseline in serum antibody titers to NGF and AAV2  

The Extended Observation Period will include these safety endpoints.  
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3.1 Study Design
This is a Phase 2, multicenter, randomized, double-blind, sham surgery-controlled, safety 
and efficacy study. All eligible subjects will be randomized equally to one of two treatment 
groups, either CERE-110 (2.0×1011 vg) delivered via bilateral stereotactic injections into 
the basal forebrain region containing the nucleus basalis of Meynert (NBM) or sham 
surgery control involving bilateral scalp incisions and partial burr holes. 

The study will comprise three periods: the Eligibility Evaluation Period, the Treatment 
Observation Period, and the Extended Observation Period. After signing an Informed 
Consent Form subjects will enter the Eligibility Evaluation Period, which includes the 
Screening Visit (Visit 1) and the Baseline Visit (Visit 2). The Eligibility Evaluation Period 
should last a maximum of 30 days. At the Baseline Visit, once all required procedures have 
been completed, eligibility will be confirmed. Eligible subjects will be scheduled for the 
surgical dosing procedure, which will occur on Day 0. Surgery should occur within 2 weeks 
of the Baseline Visit if at all possible. At the Day 0 Visit (Visit 3), subjects who remain 
eligible will be randomized to receive either CERE-110 or to undergo sham surgery.   

Following surgery, subjects will enter the Treatment Observation Period, which lasts 24 
months. During this period, subjects will be evaluated on Day 1, Week 2, Month 1,  
Month 3, Month 6, Month 9, Month 12, Month 15, Month 18, Month 21, and Month 24. 
The Month 24 Visit represents the conclusion of participation in this period. 

At the conclusion of the Treatment Observation Period, subjects will be followed in the 
Extended Observation Period that lasts 36 months. Subjects who have not already 
consented to the Extended Observation Period and are willing to participate in the extension 
will be asked for their consent to participate in the extended follow-up visits prior to or on 
the Month 30 visit. Evaluations will be done at Month 30, Month 36, Month 42, Month 48, 
Month 54 (telephone only), and Month 60. If a subject is unable to travel to the site, a 
telephone visit may be conducted in lieu of a clinic visit. The investigator may schedule an 
unplanned visit at any time during the study if he or she would like to follow-up on a 
medical issue potentially related to the subject’s participation. The Month 60 Visit 
concludes the subjects’ participation in the Extended Observation Period. 

After the Extended Observation Period, subjects will be asked to consent to additional 
follow-up.  

The Schedule of Assessments and the Study Flowchart are contained at the front of this 
protocol. 

Assessments of safety will be made at each visit to identify adverse events and overall 
clinical status of all subjects. Adverse events reported for subjects in the CERE-110 group 
will be carefully monitored for signs of inappropriately targeted CERE-110 (AAV2) 
transduction or an immune reaction to the product. At specified intervals during the study, 
serum samples will be obtained for both AAV2 and NGF antibody analysis and to 
determine CERE-110 concentrations. In addition, samples for testing peripheral blood 
mononuclear cells (PBMC) will be collected. These samples will be stored and will be 
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evaluated if there is any evidence of cell-mediated immune responses. Brain MRI and/or 
CT scans will be used to evaluate the safety of the surgical procedure.  

The ADCS DSMB will formally review all data in the clinical database in an unblinded 
fashion and all expedited safety reports on a quarterly basis, beginning approximately 3 
months after the first subject undergoes the surgical procedure. All SAEs will be reviewed 
by the DSMB in real time. The DSMB will also have real-time access to blinded safety data 
in a tabular format for ongoing monitoring of subject safety. If required, the DSMB may 
meet on an ad hoc basis.  

All subjects who complete 24 months of observation in this study will be encouraged to 
participate in the Extended Observation Period for an additional 36 months of follow-up. 
The subjects who are randomized to sham surgery in this study may be eligible to receive 
CERE-110 in a future open-label treatment protocol. Such a protocol will be implemented 
if evidence from clinical studies indicates that CERE-110 is a generally safe and efficacious 
treatment for subjects with mild to moderate AD. Subjects will be considered eligible for an 
open-label study if the Principal Investigator and neurosurgeon consider the subject 
medically fit to undergo the surgical procedure. The open-label study will not be initiated 
until the blind has been broken in this study and the data analysis has been completed. 

3.2 Number of Centers 
This study will be conducted at approximately ten centers in the United States. The 
following centers are currently participating in the study: 

 

CASE WESTERN RESERVE  -
UNIVERSITY HOSPITAL 

ALAN LERNER, M.D. JONATHAN MILLER, M.D. 

DUKE UNIVERSITY  
MEDICAL CENTER 

JAMES BURKE, M.D., PH.D. DENNIS TURNER, M.D. 

EMORY UNIVERSITY JAMES LAH, M.D. NICK BOULIS, M.D. 

GEORGETOWN UNIVERSITY SCOTT TURNER, M.D., PHD CHRIS KALHORN, M.D. 

MEDICAL UNIVERSITY OF  
SOUTH CAROLINA 

JACOBO MINTZER, M.D. ISTAVAN TAKACS, M.D. 

MOUNT SINAI SCHOOL OF 
MEDICINE 

JUDITH NEGROSCHL, M.D. BRIAN KOPELL, M.D. 

UNIVERSITY OF ALABAMA AT 
BIRMINGHAM 

DAVID GELDMACHER, M.D. BART GUTHRIE, M.D. 

UNIVERSITY OF CALIFORNIA,  
LOS ANGELES  

JOSHUA GRILL, PH.D. ANTONIO DESALLES, M.D., PH.D. 

UNIVERSITY OF CALIFORNIA, MICHAEL RAFII, M.D., PH.D. DAVID BARBA, M.D. 
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SAN DIEGO  

UNIVERSITY OF UTAH RICHARD KING, M.D. PAUL HOUSE, M.D. 
 

3.3 Site Personnel Requirements 
Site Personnel will be comprised of two separate teams, the Research Team and the 
Surgical Team, in order to maintain the study blind. 

3.3.1 Research Team 
The Research Team will be responsible for subject recruitment and for obtaining informed 
consent. The Research Team will schedule and coordinate the Screening and Baseline 
Visits, all Treatment Observation Period visits from Month 1 to Month 24, and all Extended 
Observation Period visits from Month 30 to 60. The Research Team should remain blinded 
to a subject’s treatment group assignment throughout the conduct of the study. The 
following people are members of the Research Team: 

SITE PRINCIPAL INVESTIGATOR 
The Site Principal Investigator (PI) is responsible for the overall conduct of the study at the 
site. The PI will perform or supervise clinical evaluation of all participants and ensure 
protocol adherence. The PI will supervise project personnel and ensure that clinical raters 
maintain a high level of skill and accuracy in conducting assessments. The PI may also 
perform certain ratings him or herself.   
STUDY COORDINATOR  
The study coordinator is responsible for managing the day-to-day conduct of the trial, and 
ensuring accurate administration of all instruments at the site. The study coordinator 
oversees data collection and entry, processing of laboratory samples, and tracks 
recruitment. Depending on his or her qualifications, the study coordinator may administer 
certain rating scales. 

PSYCHOMETRIST 
The psychometrist must have at least a bachelor’s degree in psychology, social work or a 
related field, and must have experience in neuropsychological testing. The psychometrist 
will administer the ADAS-Cog and the Neuropsychiatric Test Battery. The psychometrist 
may not rate the CDR-SOB.  

CDR RATER 

The CDR rater will render the CDR-SOB rating based on a clinical assessment of 
participant and information from the study partner. The CDR rater should not have access 
to any information from the ADAS-Cog; since the CDR-SOB is a key secondary outcome 
measure, it is important that the CDR rater remain blinded to the ADAS-Cog data. The 
CDR rater will also administer the mCGIC and the NPI. The PI or study coordinator can act 
as the CDR rater.  
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3.3.2 Surgical Team 
The Surgical Team will conduct the necessary pre-surgical evaluation procedures to ensure 
potential subjects are medically fit to participate in the study and will coordinate the Day 0, 
Day 1, and Week 2 study visits. The members of the Surgical Team are: 

NEUROSURGEON 
The neurosurgeon is responsible for pre-surgical evaluation of subjects and providing 
medical clearance for surgery. The neurosurgeon will perform the study surgical procedures 
and is responsible for the clinical care of subjects while they are hospitalized. Post-
operative follow-up for suture or staple removal and wound checking will also be 
performed by the neurosurgeon or a medically-qualified designee. The neurosurgeon is 
responsible for the subject’s medical care from Day 0 until the subject is seen by the 
Research Team for the Month 1 Visit. The neurosurgeon will also be responsible for 
reviewing all brain MRIs and CT scans throughout the course of this study and for 
following up on any abnormalities. 

SURGICAL COORDINATOR 
The surgical coordinator is responsible for the inventory of delivery system kits and 
surgical accessories. The surgical coordinator is also responsible for coordinating the day of 
surgery (Day 0) visit. The surgical coordinator will also participate in the Day 1 and Week 
2 visits. The surgical coordinator must randomize subjects on the day of surgery and must 
request the correct study drug kit from the pharmacy. The surgical coordinator is 
responsible for the collection and entry of the required data for Day 0, Day 1, and Week 2. 

NEURORADIOLOGIST 
A neuroradiologist at the site must review all brain MRI and CT scans and generate a 
written report. All post-surgical images should be compared with the subject’s pre-surgical 
MRI. If there are new abnormalities, they must be discussed with the neurosurgeon to 
determine if any additional testing should be performed.   

CONSULTING NEUROLOGIST  
Sites are encouraged to identify a neurologist to serve as a consultant to the Surgical Team. 
The consulting neurologist can serve as an unblinded advisor to the neurosurgeon regarding 
subject care during the period when the neurosurgeon is the primary physician for the 
subject (Day 0 – Month 1).     

3.4 Number of Subjects 
It is estimated that approximately 50 subjects will be randomized for this study. Subjects 
will be stratified at randomization by site and by screening MMSE score. Enrollment will 
be competitive. A description of sample size determination is provided in Section 12.1. 

3.5 Estimated Study Duration 
For an individual subject, the duration of the Eligibility Evaluation Period will be 
approximately 30 days and the duration of the Treatment Observation Period will be 24 
months. For subjects who continue onto the Extended Observation Period, the duration of 
this period will be an additional 36 months. Therefore, the overall study duration for each 
subject who agrees to participate in all three periods will be approximately 61 months.  
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The accrual of subjects is expected to take approximately 30 months. Thus, the overall 
duration of this trial is expected to be approximately 91 months. Subjects who received 
active treatment will be asked to consent to additional follow-up after 91 months.   
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4.1 Inclusion Criteria 
1. Males and females ages 55 – 80 years old (inclusive). Females must not be of child-

bearing potential (i.e. they must be surgically sterile or at least two years post-
menopausal). 

2. Meet NINCDS/ADRDA criteria for probable AD (McKhann et al. 1984). 
3. Mini-Mental State Exam score between 17 and 26 (inclusive) at Screening. 
4. Stable doses of non-excluded medications for at least one month prior to Screening. 

Anti-depressants must be stable for two months prior to Screening and may not include 
medications with significant anticholinergic side effects (e.g. tricyclics). 

5. Approved treatments for AD (cholinesterase inhibitors and the NMDA antagonist 
memantine) are permissible if use is stable for three months prior to Screening.   

6. A study partner with an average of ten hours per week or more of contact with the 
subject, who agrees to report adverse events, complete standardized assessments of the 
subject, and accompany the subject to all clinic visits for the duration of the protocol. 

7. Brain MRI at Baseline without evidence of infection, infarction, or other focal (e.g. 
subdural hematomas, tumor, etc) or generalized lesions (e.g. normal pressure or 
obstructive hydrocephalus, widespread infarcts, etc.). A single nonstrategic lacune 
and/or subcortical microvascular changes are permissible. 

8. Modified Hachinski Score of  4 at Screening. 
9. Adequate visual and auditory acuity to allow neuropsychological testing. 
10. Fluency in English or Spanish sufficient to participate in testing procedures and comply 

with study instructions. 
11. Good general health with no additional diseases expected to interfere with the study or 

with surgical candidacy. 
12. Normal serum B12, RPR, and thyroid function tests at Screening and Baseline or any 

abnormalities are clinically insignificant and would not be expected to interfere with 
study participation. 

13. Screening ECG without any clinically significant abnormalities that would be expected 
to interfere with the study. 

14. The subject is expected to be able to understand and comply with the required visit 
schedule and all required tests and procedures. 

15. The subject is physically and mentally capable of performing the necessary protocol-
specified assessments. 

16. The subject is medically able to undergo neurosurgery as determined by medical and 
surgical history, clinical and laboratory evaluations, and any other evaluations that are 
part of the standard practice at the institution in which the subject is to undergo surgery. 

17. The subject is aware of his or her rights and what will be involved in study 
participation, as evidenced by adequate performance on the understanding subscale of 
the MacArthur Competence Assessment Tool for Clinical Research (MacCAT-CR). 
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18. Signed informed consent obtained before any study-specific procedures are completed, 
including assessments required during the Eligibility Evaluation Period. 

4.2 Exclusion Criteria 
1. Any significant neurological disease other than AD (i.e., PD, vascular dementia, 

Huntington's disease, normal pressure hydrocephalus, brain tumor, progressive 
supranuclear palsy, seizure disorder, subdural hematoma, multiple sclerosis, 
arteriovenous malformation, history of significant head trauma followed by persistent 
neurologic deficits, or known structural abnormalities). 

2. Major or significant depression or another major psychiatric disorder (e.g. 
schizophrenia, psychosis, etc.), as described in DSM-IV, within the two years prior to 
Screening. 

3. Psychotic features, agitation or behavioral problems within the three months prior to 
Screening that could lead to difficulty in cooperating with study. 

4. History of alcohol or substance abuse or dependence within the two years prior to 
Screening (DSM-IV criteria). 

5. History of systemic cancer within the three years prior to Screening. Basal and 
squamous cell skin cancers are acceptable. Any other exceptions must be approved by 
the Study Director.  

6. Aphasia to a degree that could interfere with neuropsychometric testing during the 2 
year period of study. 

7.  A score of < 14 on the Boston Naming Test. 
8. Inability to undergo an MRI with gadolinium enhancement for any reason, including a 

known allergy to gadolinium or severe renal insufficiency (defined as a serum 
creatinine level of > 1.5 mg/dL for females or 1.9 mg/dL for men or a glomerular 
filtration rate of < 30 mL/min/1.73m2). 

9. Any significant systemic illness or unstable medical condition at Screening or Baseline 
which, in the opinion of the investigator, could increase the risk of participation or lead 
to difficulty complying with the protocol including, but not limited to, the following: 

a. History of myocardial infarction in the past year or unstable or severe 
cardiovascular disease including unstable angina or congestive heart failure 
with symptoms at rest  

b. Disabling obstructive pulmonary disease or asthma 
c. Unstable gastrointestinal disorder 
d. Uncontrolled diabetes mellitus 
e. Uncontrolled hypertension (systolic blood pressure greater than 180 or 

diastolic blood pressure greater than 110) 
f. History of clinically significant liver disease, coagulopathy, or Vitamin K 

deficiency within the past two years 
g. Uncorrected or unstable hypothyroidism 
h. Known autosomal dominant familial AD 
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10. Any clinically significant laboratory abnormalities at Screening or Baseline (including 

hematology, prothrombin time, chemistry, urinalysis). 
11. Any chemotherapy, cytotoxic therapy, or immunotherapy within the 3 months prior to 

Screening 
12. Any prior receipt of an active vaccination for the prevention or treatment of 

Alzheimer’s disease. 
13. Subjects who, in the investigators’ opinion, will not comply with study procedures. 
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Study enrollment at each site will be initiated only after all necessary regulatory approvals 
have been obtained and the required documentation reviewed by the ADCS. Each subject 
must sign and date an IRB-approved Informed Consent Form before any study-specific 
tests or procedures are performed. Eligibility will be determined during the approximately 
30-day Eligibility Evaluation Period, after which subjects will be randomized into one of 
the two treatment groups (CERE-110 or sham surgery).    

5.1 Subject Enrollment and Numbering 
A subject is considered enrolled into the study once he or she has given written, informed 
consent to participate. Each subject that enrolls in the study will have a unique subject 
identification number, which will consist of: 

The ADCS Protocol Initials: NGF 
A 3-digit Site Number 
A 4-digit subject identifier number  

An example would be: NGF-001-0001. 

5.2 Randomization
This is a double-blind, randomized trial. Subjects will be randomized in a one to one ratio 
to receive either CERE-110 (2.0x1011 vg) or to undergo sham surgery. Randomization will 
occur through the electronic case report form (eCRF) and will be based on a computer 
generated randomization schedule. Subjects will be randomized into two strata based on the 
screening MMSE score: MMSE of 17-21 and MMSE of 22-26. Randomization will be 
balanced by site. Randomization will occur on the day of surgery (Day 0), after all required 
pre-surgery procedures are completed. Subjects will be considered randomized once a 
unique drug kit number has been assigned. 

5.3 Blinding Safeguards 
Subjects will undergo the surgical procedure and all post-dosing observations at the same 
center. A number of procedures will be undertaken in order to maintain the blind 
throughout the conduct of the study. These measures include: 

Detailed training on procedures to maintain the blind will be provided to all study 
team members at the Investigator Meeting. 
All Surgery Team members must agree not to reveal details regarding the surgical 
procedure to any blinded personnel at the center, blinded personnel at Ceregene or 
the ADCS the subject, the subject’s family members, or other individuals associated 
with the subject. The number of individuals designated to be part of the unblinded 
Surgery Team will be kept to the minimum required to conduct the surgical 
procedure.  
A member of the Surgery Team will be responsible for maintaining all 
documentation associated with the surgery that may reveal the blind in a manner 
that secures the documentation from being viewed by any blinded personnel within 
the institution.   
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The study drug will be packaged in kits that will appear identical regardless of 
whether the kit contains CERE-110 or a sham vial. The drug kits will be opened in 
the operating room after the subject is anesthetized so the contents will be known 
only by the unblinded Surgery Team. Sham drug delivery system kits will be 
provided as well. 
The Surgery Team will ensure that procedures for subjects who are randomized to 
undergo sham surgery are conducted in a manner as similar as possible to those 
employed for subjects who are receiving CERE-110. Sham surgery subjects will 
undergo a brain MRI or CT scan on the day of surgery and will receive general 
anesthesia. Sham surgery subjects will have partial burr holes placed and these holes 
will be covered with titanium plates. After surgery, it should be impossible for the 
subject, his or her family, any nonsurgical hospital staff, or any members of the 
Research Team to identify whether the subject underwent sham surgery or received 
treatment with CERE-110. 
Only unblinded Surgery Team members should have access to post-surgery brain 
MRI or CT scans and imaging reports. The neuroradiologist and neurosurgeon will 
assess each MRI or CT scan for any clinically relevant findings, but will not report 
any image-related findings to a blinded individual unless this is required to ensure 
the subject’s safety.   
A neuroradiologist who is independent of Ceregene, the ADCS study team, or any 
participating center will be identified before the start of the study. Each site will 
provide the independent neuroradiologist with all brain images acquired during the 
course of the study. The independent neuroradiologist will report any imaging 
findings at each DSMB meeting. Any critical neuroradiological findings will be 
communicated to the DSMB as soon as possible.  

 
If any blinded members of the study team become inadvertently unblinded for any reason, 
they must promptly inform the PI and the ADCS so that corrective action to preserve the 
blind can be initiated. Detailed processes for reporting any blind break incidents will be 
provided in the Study Reference Manual.  
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6.1 Alzheimer’s Disease Medication History 
At the screening visit, all prior and current Alzheimer’s medications will be recorded. 
Standard of care treatments for AD must be stable for at least three months prior to 
Screening. Every attempt should be made to keep the use of medications for AD stable for 
at least one year after study surgery. 

6.2 Concurrent Medications 
Any medication used by the subject during the study, including over-the-counter 
medications, herbal preparations, prescription and non-prescription drugs, vaccinations, and 
excluded medications must be reported in the subject’s source documents and in the 
concurrent medication section of the electronic case report form (eCRF). The information 
entered in to the concurrent medication eCRF will include the name of the medication, 
dose, frequency, route, dates of use, and indication for use.  

Subjects should be instructed not to take any medications, including over-the counter 
products, without first consulting with the study site. Any adverse event that results from 
taking a concurrent medication should be recorded on the eCRF adverse event page. 

Medications whose use is prohibited or restricted during the study are listed below:  

STANDARD OF CARE TREATMENTS FOR AD 
(including donepezil, tacrine, rivastigmine, 
galantamine, and memantine) 

Dose must be stable for three months prior to 
Screening and should, if feasible, remain stable for 
the first two years after study surgery. 

VITAMIN E Dose not to exceed 1000mg BID and must be stable 
for at least 3 months prior to Screening. Dose 
should, if feasible, remain stable for the first two 
years after study surgery. 

NARCOTICS, METHYLDOPA, AND CLONIDINE Prohibited concurrent medications 
(except where indicated for pain management in 
the immediate post-operative period.) 

ANTIPARKINSONIAN MEDICATIONS 
(including levodopa/carbidopa, 
amantadine, bromocriptine, pergolide, and 
selegiline) 

Prohibited concurrent medications. 
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ANTIPSYCHOTICS AND NEUROLEPTICS Subjects must not be on these medications during 
the twelve months prior to Screening.  
If a subject becomes agitated or psychotic during 
the course of the study, neuroleptics or atypical 
antipsychotics may be prescribed. 

PSYCHOSTIMULANTS 
(including methamphetamine, cocaine, 
benzadrine, and methylphenidate) 

Prohibited concurrent medications. 

APPETITE SUPPRESSANTS Prohibited concurrent medications. 

BENZODIAZEPINES AND BARBITURATES Prohibited concurrent medications. 
(except short-acting anxiolytics such as lorazepam, 
which may be used no more than two times per 
week and may not be taken within 12 hours of a 
study visit) 

SEDATIVE ANTIHISTAMINES 
(including diphenhydramine) 

Allowed as concurrent medications, but must not 
be used within 12 hours of a study visit 

HERBAL PRODUCTS Must be discussed with the Principal Investigator 
prior to use 

DIETARY SUPPLEMENTS WITH HUPERZINE A 
(50 g or greater per day) 

Prohibited concurrent medications. 

ANTIDEPRESSANTS Antidepressants with significant anticholinergic 
side effects (e.g. tricyclics) are prohibited as 
concurrent medications. Use of other 
antidepressants is permitted, if stable for at least 2 
months prior to Screening.   
Subject must not have a history of major depression 
within the two years prior to Screening as defined 
in inclusion criteria. 

ESTROGEN REPLACEMENT THERAPY Dose must be stable for 3 months prior to 
Screening. Dose should remain stable, if feasible, 
for the first two years after study surgery. 
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PRESCRIPTION SLEEP MEDICATIONS 
(including chloral hydrate, short acting 
benzodiazepines, and short acting 
prescription medications such as zolpidem) 

Prescription sleeping aids are allowed as concurrent 
medications, but may not be taken within 12 hours 
prior to a study visit. 

COUMADIN, NON-STERODIAL ANTI-
INFLAMMATORY DRUGS, AND ASPIRIN 

Prohibited within 14 days of the surgical procedure.

 

6.3 Immunizations and Vaccinations 
Subjects are not to receive vaccinations or immunizations during the two week period prior 
to the study surgery. Subjects should also refrain from receiving any vaccinations or 
immunizations for a minimum of 30 days after the surgical procedure, unless it is deemed 
necessary for the safety of the subject. 
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The term “study material” refers to the investigational drug product (CERE-110), as well as 
the drug delivery system and surgical accessories. All study material must be used only for 
this protocol and not for any other purpose.   

7.1 CERE-110 Description
CERE-110 is a gene transfer vector encoding NGF. It is derived from AAV2, a non-
pathogenic, naturally replication-deficient single-stranded DNA parvovirus. CERE-110 
vector particles consist of the three viral structural proteins (VP1, VP2 and VP3) 
encapsidating the single-stranded vector genome, which is devoid of any viral coding 
sequence.   

The CERE-110 genome consists of a 3 kb NGF expression cassette flanked by the AAV2 
inverted terminal repeats (ITR). The NGF expression cassette consists of the following 
elements: 

1.7 kb CAG promoter [consists of human cytomegalovirus (CMV) enhancer; chicken -
actin gene promoter and splice donor; rabbit -globin gene splice acceptor] 
0.8 kb human NGF cDNA (GenBank accession # NM_002506) 
0.5 kb human growth hormone gene polyadenylation signal 

The ITRs provide an origin of replication for the vector genome and ensure its proper 
packaging in producer cells. The NGF protein produced from this vector is predicted to 
have an amino acid sequence identical to that of endogenous full-length human NGF. 

 
 

  
Inverted terminal repeats (ITR) flank the CAG promoter, the NGF coding sequence, 
and the polyadenylation (pA) signal from human growth hormone. 

 

7.2 Delivery System Description 
CERE-110 is administered using a drug delivery system provided by Ceregene. The CERE-
110 delivery system is designed for use with the Leksell® or CRWTM stereotactic systems, 
both of which are commercially available and CE-marked. Each site will also be provided 
with the surgical accessories that are required to administer CERE-110 using the 
stereotactic system employed at the site Administration of CERE-110 with the delivery 
system can be accomplished either by manual injection, as peformed in previous CERE-110 
and CERE-120 clinical studies, or via an automated infusion pump provided by Ceregene. 
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The CERE-110 delivery system consists of the following components: 

A guide tube  
A cannula (1.2 mm outer diameter) 
A stylet (0.7 mm outer diameter) 
An 50 L injection needle (0.7 mm outer diameter)  
A syringe  

 
The guide tube serves as an interface between the stereotactic frame and the burr hole in the 
subject's skull. The cannula is inserted through the guide tube to provide stability for the 
injection needle and assure accurate targeting. The stylet is inserted in conjunction with the 
cannula to create a tract for the injection needle. The stylet protrudes approximately 10 mm 
beyond the cannula tip. The injection needle is inserted through the cannula along the path 
made by the stylet. The syringe may be used to administer CERE-110 manually or in 
conjunction with an automated infusion pump. 
 
More detailed descriptions of the CERE-110 delivery system and the surgical accessories 
are provided in the NGF Study Neurosurgery Handbook.  

7.3 Study Material Packaging and Labeling 
CERE-110 will be supplied in single-use vials as a sterile, clear to opaque, colorless to 
slightly white, preservative-free suspension at a concentration of 2.5 × 1012 vg/mL.  CERE-
110 is formulated in phosphate buffered saline containing magnesium chloride. The sealed 
vials of CERE-110 are placed in a cardboard carton and packaged in a heat-sealed foil 
pouch. Each pouch is considered one study drug kit.  

To maintain the study blinding, empty vials will be packaged in an identical fashion to the 
vials containing CERE-110. These vials will be dispensed for subjects who are randomized 
to the sham surgery control group.  

Fisher Clinical Services will be responsible for the packaging, labeling and distribution of 
study drug kits. The label text for the drug kits will include the following information: 

Lot Number (CERE-110 L/N 104-08005 or Sham Control L/N 2008001) 
Manufacturer (Ceregene, Inc., San Diego, CA) 
Storage Instructions (Store at < -60º C) 
Protocol ID (For Use in Study No: CERE-110-03) 
Investigational Drug Caution Statement  
(Caution: New Drug – Limited by United States Law to Investigational Use) 

Do not use the study drug kits for any purposes other than dispensing for this protocol. Do 
not use the study drug kits beyond the use-by date provided by Ceregene. 

The delivery systems will be packaged, labeled, and distributed by the Ventrex Business 
Unit of Parker Hannifin Corporation’s Medical Systems Division. The delivery system 
components are secured to plastic cards, which are placed in Tyvek® pouches, sealed, and 
sterilized. A delivery system consists of three pouches. One pouch contains the Guide Tube 
Set, which includes a guide tube, cannula, and stylet. A second pouch contains the Syringe 
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Set, which consists of a syringe barrel, syringe nut, and syringe plunger. The injection 
needle is in a third pouch. The three pouches are placed into a carton, which is referred to as 
a delivery system kit. Each delivery system kit can be used to administer CERE-110 to one 
hemisphere of a subject’s brain. The delivery systems kits are provided sterile and are 
meant for use during one CERE-110 administration procedure. 

Sham delivery system kits will also be provided to sites. A sham kit is a labeled carton that 
is identical to the one used for the actual delivery system kits, but does not contain any of 
the delivery system components. The sham kits can be differentiated from actual delivery 
systems by the lot number on the kit label. The surgical coordinator or another member of 
the unblinded Surgery Team will be provided with the active and sham kit lot numbers. 

The label text of the delivery system kit will include the protocol number, the content of the 
box, lot number, the appropriate cautionary statement, storage conditions, and the name and 
address of the distributor. All study material labels will comply with Good Manufacturing 
Practice guidelines.   

7.4 Study Material Shipping, Handling, and Storage
The study drug kits will be shipped frozen on dry ice to the site pharmacy. A temperature 
monitor will be included in each drug shipment. Upon receipt, the drug kits must be stored 
in a locked calibrated  -60 C freezer with a chart recorder or a routinely updated 
temperature log. The site pharmacist will need to confirm receipt of the supplies.   

Delivery system kits and surgical accessories should be stored in a locked, secure area at 
room temperature. Prior to use in surgery, the accessories must be sterilized.  

More detailed information regarding the handling of the study drug kits, delivery system 
kits, and the surgical accessories is provided in the NGF Study Neurosurgery Handbook.  

7.5 Study Material Preparation
On the day of surgery, the Surgical Team will need to ensure that three delivery system kits 
are available in the operating room. Two sham delivery system kits should also be brought 
to the surgical suite. Before surgery, the subject must be randomized and the correct study 
drug kit obtained from the site pharmacy. The study drug kit should only be opened by a 
member of the Surgery Team in the operating room. The subject’s treatment assignment is 
determined by examining the contents and label of the drug vial that is contained in the kit. 
If the vial contains CERE-110, the subject has been randomized the active treatment group; 
If the vial is empty, the subject will undergo sham surgery.  

If the subject has been randomized to receive CERE-110, the drug vial must be thawed at 
room temperature for a minimum of 15 minutes. Once the contents of the vial are 
completely thawed, the bottom of the vial should be “flicked” three or four times to mix 
contents. Biosafety precautions consistent with the standard practices of the institution 
should be maintained during the preparation and administration of CERE-110.   

The delivery system allows the neurosurgeon to administer CERE-110 manually to the 
target sites. The delivery system is also designed for use with an automated infusion pump. 
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If the automated pump is being used to administer CERE-110, it must be brought into the 
surgical suite and prepared according to the Instructions for Use. 

More detailed information regarding CERE-110 administration and the handling of the 
study drug and delivery systems is provided in the NGF Study Neurosurgery Handbook.  

7.6 Surgical Procedures 
7.6.1 CERE-110 Administration 
CERE-110 is administered during a stereotactic neurosurgical procedure that is conducted 
under general anesthesia. The study surgery will be performed by a neurosurgeon who is 
experienced in stereotactic procedures. Surgical procedures that are standard for the 
institution will be used, including the use of a prophylactic antibiotic agent and the choice 
of medications for general anesthesia. Subjects will remain in the hospital until they have 
fully recovered from surgery and are fit to go home. In general, this type of surgery requires 
one to two nights of hospital stay, but the length of hospitalization varies by patient. Post-
surgical follow-up care that is standard for the institution will be provided.   

On the morning of surgery, a stereotactic headframe will be placed on the subject. In 
accordance with the standard practice at each investigational site, either an MRI with 
gadolinium enhancement or an enhanced CT scan will be performed prior to surgery. In 
cases where a CT scan is performed, the images will be merged electronically with the 
Baseline MRI scan. The MR or CT images will be imported into the surgical planning 
workstation to confirm the target selection and trajectory planning. The MR or CT images 
should be saved electronically and also printed out and maintained as source 
documentation.  

The neurosurgeon, in consultation with an anesthesiologist, will determine if sedation or 
general anesthesia should be used prior to placement of the stereotactic frame and during 
the MRI or CT scan.   

After the MRI or CT scan, the subject will be brought to the operating room. General 
anesthesia will be administered if this was not done previously. A portion of the subject’s 
head will be shaved. Incisions of approximately 5 to 6 cm will be made bilaterally and the 
entry sites as specified by the surgical planning system marked. One burr hole of 
approximate 1 to 1.5 cm will be drilled on each side of the subject’s head. The surgeon will 
then expose the dura in preparation for administering CERE-110.   

CERE-110 will be administered to three target sites in the NBM in each hemisphere. A 
separate needle track will be used to deliver CERE-110 to each target site. The location of 
the three needle tracks will be chosen to maximize coverage of the NBM with NGF protein, 
while avoiding protein spread to brain areas outside the NBM.  

The total dose of CERE-110 per subject will be 2.0 × 1011 vg. The total volume 
administered to each subject will be 80 L. CERE-110 will be injected into each target site 
at a rate of 2 L per minute (1 L every 30 seconds). After each CERE-110 injection, the 
needle must be kept in place for a period of at least 3 minutes to reduce the possibility of 
back flow.  
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The needle tracts are created by inserting the cannula and the stylet together into the 
subject’s brain. Once the proper target location is reached, the stylet should be slowly 
withdrawn and the injection needle containing CERE-110 inserted. The syringe that is 
provided with the CERE-110 drug delivery system may be used to deliver the correct dose 
of CERE-110 manually or the injection needle may be used in conjunction with an 
automated infusion pump.  

Once dosing is completed in the first hemisphere, the same procedures will be used to dose 
the target sites in the second hemisphere. A new injection needle should be used to 
administer CERE-110 in the second hemisphere. 

Following completion of CERE-110 administration, the burr holes will be covered with 
titanium plates and the scalp will be closed. The subject will be moved to the recovery 
room and will receive standard post-operative care. 

A trained Surgical Field Specialist will be present during the first surgical procedure at each 
clinical site to ensure CERE-110 administration is performed according to this protocol and 
the Neurosurgery Handbook. The Field Specialist serves in an advisory role and has no 
involvement in the actual surgical procedure. The Field Specialist may attend additional 
surgeries at a study site if necessary. 

Detailed descriptions of the targeting and CERE-110 administration procedures can be 
found in the NGF Study Neurosurgery Handbook.  

7.6.2 Sham Surgery Procedures 
Procedures for subjects who are randomized to undergo sham surgery should be conducted 
in a manner as similar as possible to those employed for subjects who are receiving CERE-
110. All subjects will have a stereotactic frame placed on the day of surgery and will 
undergo a brain MRI or CT scan. The neurosurgeon, in consultation with the 
anesthesiologist, will determine if sedation or general anesthesia should be used prior to 
placement of the stereotactic frame and during the MRI or CT scan.   

After the MRI or CT scan, the subject will be brought to the operating room. General 
anesthesia will be administered if this was not done previously. A portion of the subject’s 
head will be shaved. Incisions of approximately 5 to 6 cm will be made bilaterally and the 
entry sites as specified by the surgical planning system marked. Partial burr holes of 
approximately 1 to 1.5 cm will be drilled on each side. The partial burr holes will penetrate 
the outer plate of the skull to a depth of approximately 5 mm to 10 mm. The inner table of 
the skull should not be breached and the dura should not be exposed.  

A duration time for the sham surgery will be provided at randomization and the Surgical 
Team must remain in the operating room for this amount of time. During the time they are 
in the operating room with a sham surgery subject, the Surgical Team members should 
refrain from making telephone calls or accessing the internet. The behavior of the Surgical 
Team during sham surgery should be consistent with their actions during an actual surgical 
procedure. Near the end of the proposed sham surgery duration, the partial burr holes 
should be covered with titanium plates and the scalp closed.  
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Each subject will receive perioperative care that is standard for the institution. After the 
assigned duration of the sham surgical procedure has elapsed, the subject will be moved to 
a recovery room. At that time the subject’s family members and caregivers will be made 
aware that the procedure is completed, after which the subject may receive visitors.  

7.6.3 Post-Surgical Follow-Up 
Postsurgical follow-up care that is standard for the institution will be provided. All post-
operative adverse events will be recorded on the appropriate case report form (CRF). 

A post-operative brain MRI or CT scan will be performed in all subjects within 24 hours of 
surgical procedure to identify potentially asymptomatic abnormalities and for safety 
monitoring purposes. The unblinded neuroradiologist will compare this scan with the 
subject’s pre-surgical MRIs or CT. If there are new abnormalities in the post-operative 
scan, the neurosurgeon should plan additional clinical assessments and request follow-up 
based on his or her clinical judgment.   

With the exception of concurrent medications and adverse events, the Surgery Team will 
not disclose the details of the procedure to the Research Team, nor will they disclose details 
of the procedure to any subject’s family member or to the sponsor. Ceregene and the ADCS 
may designate unblinded individuals to assist in the training and support of the surgical 
procedure. Any such designee will have the same disclosure constraints as the Surgery 
Team. The neurosurgeon should review the postsurgical MRI or CT and report any 
symptomatic abnormalities as adverse events. The Surgery Team should retain the scan, the 
radiology report, and any other associated documentation in a secure location. The Surgery 
Team will provide the independent imaging reviewer with a copy of all brain images 
acquired during the course of the study. 

7.7 Surgical Risk Management 
The Ceregene delivery system is a non-indwelling system composed of sterile materials 
commonly used in medical devices. The components of the delivery system that come in 
close contact with the subject are: the guide tube, cannula, stylet, and injection needle. The 
potential for damage due to the initial passage of the cannula and stylet through brain 
parenchyma into the striatum and the subsequent passage of the injection needle constitutes 
the main risk of the CERE-110 dosing procedure. This risk has been addressed by 
engineering these components so they have smooth, contoured, rounded edges that avoid 
coring or cutting of brain tissue and minimize any risk of mechanical tearing of blood 
vessels. In addition to gently pushing aside tissue during entry, the stylet forms a track for 
subsequent passage of the injection needle.  

All of the components of the delivery system have been engineered to a minimal external 
diameter to avoid displacement of brain tissue, while retaining structural integrity and 
straightness for accurate contact with the targeted injection site. All components of the 
delivery system have been engineered to fit precisely with one another, avoiding loss of 
accuracy and “wobble” in the system. These design features were implemented upon 
extensive consultation with neurosurgeons experienced in performing cell and vector 
injections into the human and non-human primate brain.  
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A number of other measures, in addition to standard surgical practices, are being 
implemented in this clinical trial to minimize the risk of hemorrhage or other surgical 
complications associated with administration of CERE-110. These measures include the 
following: 

Stereotactic planning software will be used to develop detailed tracks for needle 
passage into the brain, so that blood vessels, sulci and the ventricular system can be 
avoided.  Sites are required to maintain copies of the surgical planning information 
for future coordinate analysis. 
The planned surgical targeting will be examined and approved by a central reviewer 
prior to each subject’s surgery.  The central reviewer will examine the targeting 
software screen shots and the Baseline MRI and provide feedback on the proposed 
targeting.  In order to ensure sufficient time for review, the MRI must be uploaded 
and targeting screen shots must be sent to the central reviewer no less than 7 days 
prior to the surgery date. 
Subjects will be required to have normal blood coagulation tests and platelet levels 
prior to undergoing the surgical procedure.  
Subjects will be required to abstain from use of any drugs with antiplatelet or 
anticoagulation activity for at least 14 days prior to surgery. This includes, but is not 
limited to, non-steroidal anti-inflammatory drugs (NSAIDs), heparin, warfarin, and 
clopidogrel bisulfate. Subjects receiving valproic acid will require a bleeding test 
prior to surgery to ensure adequate platelet function. 
Subjects will undergo the surgical procedure under general anesthesia to avoid 
possible increases in intracranial venous pressure and risk of hemorrhage due to 
sudden valsalva.  
In order to decrease the risk of air emboli and pneumocephalus, the subject’s head 
must be maintained at an angle of elevation of 30° or less from the horizontal 
position for the entire surgical procedure.   
Blood pressure will be controlled intraoperatively; generally, systolic blood pressure 
should be maintained between 100 and 140 mmHg to reduce risk of hemorrhage.  
There is a small potential risk of automated infusion pump malfunction leading to 
an interruption of drug delivery or incorrect dosing. Infusion pump function will be 
monitored by the Surgery Team throughout the procedure. All sites will be provided 
with a back-up pump in case of malfunction and with the materials to administer 
CERE-110 manually if necessary as well.  
Prophylactic pre- and post-operative antibiotics will be administered to the subject 
according to standard hospital practice. Copious irrigation of all incisions with 
bacitracin solution, or a comparable antibiotic, will be performed prior to wound 
closure to decrease the risk of infection. 
A post-operative MRI or CT will be performed for all subjects in the 24 hour period 
after surgery to identify any post-surgical abnormalities such as fluid collection, 
infarct, bleeding, etc.  
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7.8 Timing of Surgeries 
In order to minimize the risk of any unanticipated surgical problems, the first six surgeries 
that occur during this study must be separated by at least 48 hours. In addition, the first two 
surgeries at each site must be separated by at least 48 hours. 

7.9 Study Material Disposition
Following each study surgery, used delivery system components or two sham delivery 
system kits should be disposed of in the surgical suite in a manner consistent with the 
standard institutional practice for biohazardous sharps. Used CERE-110 or sham drug vials 
should be repackaged, closed with tamper-evident seals, and returned to the site pharmacy 
for accountability. If site policy prohibits the return of used drug vials to the pharmacy, the 
repackaged vials may be disposed of in the surgical suite in accordance with the 
institution’s approved practices for biohazardous waste disposal. Disposal of study drug 
vials, whether in the surgical suite or at the pharmacy, must be documented in the subject’s 
surgical file. 

At the conclusion of the trial, once the unblinded monitor has completed final drug 
reconciliation procedures, the pharmacist will return or destroy all unused study drug kits 
per instructions provided by Ceregene. Once the trial is complete, the surgical accessories 
and any unused delivery system kits should be returned following the instructions provided 
by Ceregene. 

7.10 Study Material Accountability 
It is the responsibility of the Surgical Team to ensure accurate documentation of the receipt, 
storage, dispensing, and use of all study material according to accepted medical and 
pharmaceutical practice. The Surgical Team must maintain an accurate record of the 
disposition of study material using accountability logs and dispensing worksheets provided 
by the ADCS or Ceregene. This documentation will be monitored by the ADCS unblinded 
monitor throughout the study. A copy of this documentation must be provided to the ADCS 
or Ceregene at the end of the study. 

7.11 Product Handling and Complaints Reporting 
Investigators will promptly notify the ADCS or Ceregene, of any complaints concerning the 
study material.  A complaint is defined as dissatisfaction regarding the identity, quality, 
durability, reliability, safety, or performance of the study drug or the delivery system.  

7.12 Dosage Adjustments 
No adjustment to the planned dose of CERE-110 is permitted unless, the neurosurgeon 
identifies a potential risk during the introperative period (e.g. the presence of a blood vessel 
at the target location) that requires a reduction in the number of needle tracks or the amount 
of CERE-110 administered to a target site to protect the safety of the subject. 
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8.1 Informed Consent 
Prior to the performance of any study-related activities, the subject must have an 
opportunity to discuss the study with site personnel and an Institutional Review Board 
(IRB)-approved Informed Consent Form (ICF) must be signed and dated. The ICF will be 
signed by both the subject and a study partner. The study partner is an individual with an 
average of at least ten hours per week of contact with the subject who agrees to report 
adverse events, complete standardized assessments of subject, and accompany the subject 
to all clinic visits for the duration of the study.   

As part of the consenting process, the subject must verbally indicate an understanding of 
the study design and the procedures involved, including the implications of sham surgery. 
The understanding subscale of the MacArthur Competence Assessment Tool for Clinical 
Research (MacCAT-CR, Appelbaum and Grisso 2001) will also be used to ensure that 
subjects are fully aware of their rights and of what will be involved should they choose to 
participate in the study.  A version of the MacCAT-CR specifically adapted for this 
protocol will be employed during the consenting process. Study personnel will be trained in 
the administration of the MacCAT-CR to ensure consistent implementation across sites.  

The informed consent process must be described in the subject’s source documents. The 
original signed and personally dated Informed Consent Form, together with any subsequent 
IRB approved amended versions, must be retained in the subject’s study file. A copy of all 
signed and dated ICF(s) must be given to the subject. 

All subjects will be offered the opportunity to designate a surrogate to assist with medical 
decision-making should the need arise. The individual with surrogate status must be a 
reliable contact. 

8.2 Medical History 
Medical history information should be gathered at the Screening Visit (Visit 1). The 
medical history should include demographic information, the subject’s general medical 
history, and a thorough AD history. Prior and concurrent medications, including all past and 
present Alzheimer’s medications, should be collected as part of the Medical History. The 
Medical History must be documented in the subject's source documents and entered into the 
appropriate eCRF.  

8.3 NINCDS-ADRDA Criteria 
Assessment of NINCDS-ADRDA criteria (McKhann et al. 1984) for confirmation of 
diagnosis of mild to moderate Alzheimer’s disease will be performed at the Screening Visit. 

8.4 Physical Examination  
A complete physical examination (PE) will be performed at all study visits. The PE must be 
performed by a physician or another study team member with appropriate medical training. 
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Any abnormal findings and their clinical significance should be clearly documented in the 
subject’s source documents and entered into the eCRF. Any abnormal findings that 
constitute a change from the screening PE should be recorded as adverse events in the 
source documents and the eCRF. 

8.5 Vital Signs
Vital Sign measurements, including heart rate, respiratory rate, body temperature, and 
seated blood pressure will be recorded at all study visits.  

8.6 Height and Weight 
Height (in cm) will be measured at the Screening Visit (Visit 1).  

Weight (in kg) will be measured at all study visits except for Day 1 (Visit 4), as the subject 
may not be ambulatory.  

8.7 Neurological Examination
A neurological exam will be performed at all study visits. Any abnormal findings and their 
clinical significance should be clearly documented in the subject’s source documents and 
entered into the eCRF. Any abnormal findings that constitute a change from the screening 
neurological examination should be recorded as adverse events in the source documents and 
the eCRF. 

8.8 Modified Hachinski  Score 
The Modified Hachinski (Rosen et al. 1980) will be assessed at the Screening Visit 
(Visit 1). This assessment is used to differentiate between Alzheimer’s type dementia and 
vascular dementia. It is scored based on the neurological examination of the subjects and 
the subject’s medical history, with a focus on the onset and clinical presentation of 
dementia, cerebrovascular risk factors, and clinical features. The caregiver or study partner 
is also interviewed to gather information about the subject’s medical history. Subjects must 
receive a Modified Hachinski Score of  4 to be eligible for the study. 

8.9 Boston Naming Test 
The Boston Naming Test will be administered at Screening. The Boston Naming Test 
(Kaplan et al. 1978) is a widely used test to assess language performance. The test consists 
of pictures of everyday objects arranged in increasing order of difficulty. Subjects are asked 
to name each item correctly in 20 seconds or less. Semantic or phonemic cues may be 
provided as necessary. The Boston Naming Test has been shown to discriminate between 
normal elderly subjects and patients with dementia (Labarge et al 1986, Lansing et al. 199, 
Johnson and King 1996). The 30-item version of the Boston Naming Test (Williams et al. 
1989) will be used in this study. Subjects must achieve a score of 14 or greater on the 
Boston Naming Test to be eligible for the study. 
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8.10 Electrocardiogram
A 12- Lead electrocardiogram (ECG) will be done at the Screening Visit (Visit 1) and at 
Month 24 (Visit 14). A 30 second rhythm strip should be recorded after the subject has 
rested supine or semi-recumbent for at least five minutes.  

The PI or a medically-qualified designee will examine the ECG for signs of cardiac disease 
that would exclude the subject from participating in the study. If the PI is uncertain about 
whether an ECG finding excludes a subject, the Study Director should be contacted to 
discuss the situation.  

All ECG tracings should include the date of the procedure, the subject’s identification 
number, and the results. If the ECG has any abnormal findings, the clinical significance 
must be clearly indicated. Any abnormal findings at Month 24 that constitute a change from 
the screening ECG should be recorded as adverse events in the source documents and the 
eCRF. ECG reports should be reviewed and then signed and dated by the PI or a medically 
qualified designee and must be retained as source documentation.  

8.11 Clinical Laboratory Testing
Blood samples for chemistry, electrolyte and hematology panels will be collected at all 
study visits except Day 0 (Visit 3). A sample for urinalysis will also be collected at all study 
visits except Day 0.  

Additional blood samples to examine thyroid function and coagulation will be collected at 
the Screening Visit (Visit 1). The results of the coagulation panel must be reviewed by the 
neurosurgeon as part of the pre-surgery medical clearance procedures. Samples for Vitamin 
B12 level and rapid plasma reagin testing will also be collected at the Screening Visit. If the 
rapid plasma reagin test is positive, a syphilis confirmation test will be performed.  

At the Baseline Visit (Visit 2), blood samples for a lipid panel will be collected. Therefore, 
subjects should be fasting for 12 hours prior to the baseline blood sample collection. In 
addition to the standard hematology panel, MCV and MCHC testing will also be performed 
at Baseline.  

All clinical laboratory samples will be forwarded to Covance Central Laboratory for 
analysis. Details on the collection, processing, and shipping of the laboratory samples are 
outlined in the Laboratory Manual for the study.  

All clinical laboratory test results will be forwarded to the Principal Investigator for review. 
The Principal Investigator or a medically qualified designee must comment on the clinical 
significance of any abnormal laboratory results. Abnormal lab findings that constitute a 
change from Screening should be recorded as adverse events in the source document and 
the eCRF.  

The Principal Investigator or a medically-qualified designee should follow-up on clinically 
significant abnormal lab values using his or her medical judgment. If extra tests or 
procedures are required as part of this follow-up, the Study Director should be consulted. 
Any clinically significant abnormal laboratory value that persists should also be discussed 



Protocol CERE-110-03 Page 59 Amendment 3 

with Study Director. Persistent events should be followed until they have resolved or the 
Principal Investigator assesses them to be chronic or stable.   

Clinical laboratory testing will continue into the Extended Observation Period. 

The clinical laboratory tests to be performed for this study are:  

Total Bilirubin
LDH
GGT 
ALT (SGPT) 

AST (SGOT) 
Urea Nitrogen 
Creatinine  
Uric Acid 

Phosphorus
Calcium
Glucose
Total Protein 

Albumin
CK
Alkaline Phosphatase 

Sodium
Potassium 

Bicarbonate Chloride Magnesium 

Hemoglobin
Hematocrit
RBC

WBC
Neutrophils
Bands

Lymphocytes
Monocytes 
Eosinophils

Basophils
Platelets
Morphology

Color
Clarity 
pH
Protein

Glucose
Ketones
Bilirubin 
Urobilirubin 

Blood
Nitrite 
Microscopic

Leukocyte Esterase 
Specific Gravity 

Free T4 Free T3 TSH 

 
PT PTT INR  

Triglycerides Cholesterol HDL  LDL  

MCV MCHC   
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8.12 Mini-Mental State Examination (MMSE) 
The MMSE (Folstein et al. 1975) will be used as a screening tool and will also be a 
secondary outcome. It evaluates orientation, memory, attention, recall, naming, repetition, 
comprehension, writing and constructional abilities. Scores range from 0 to 30 with a lower 
score indicating greater cognitive impairment. 

Subjects must achieve a score between 17 and 26 (inclusive) on the MMSE at Screening to 
be eligible for the study. 

The MMSE will be performed at the Screening, Baseline, Week 2, Month 1, 3, 6, 9, 12, 15, 
18, 21, 24, 30, 36, 42, 48, and 60 visits.   

8.13 Alzheimer’s Disease Assessment Scale – Cognitive Subscale (ADAS-Cog) 
The ADAS-Cog (Rosen et al. 1984) is a psychometric instrument that evaluates memory, 
attention, reasoning, language, orientation, ideational praxis, and constructional praxis. A 
higher score indicates more impairment on the ADAS-Cog, which has a maximum severity 
score of 70. A positive change score indicates a decline in cognitive functioning. 

ADAS-Cog assessments will be performed at the Baseline, Month 3, 6, 9, 12, 15, 18, 21, 
24, 30, 36, 42, 48, and 60 visits.   

8.14 Alzheimer’s Disease Cooperative Study – Activities of Daily Living (ADCS-ADL) 
The ADCS-ADL (Galasko et al. 1997) is an inventory to assess functional performance in 
subjects with AD based on a structured interview with a caregiver or qualified study 
partner, defined in this study as an individual who is in direct contact with the subjects at 
least 10 hours per week. Both instrumental and basic activities are assessed using the prior 
4 weeks as a frame of reference. The scale has a range of 0 to 78, with lower scores 
indicating greater impairment.  

The ADCS-ADL will be performed at the Baseline, Month 6, 12, 18, and 24 visits.  

8.15 Clinical Dementia Rating – Sum of Boxes (CDR-SOB)
The CDR-SOB (Berg 1988) describes five degrees of impairment by assigning a categorical 
score in six domains: memory, orientation, judgment and problem solving, home and 
hobbies, community affairs, and personal care. The ratings of impairment for each of the 
domains are synthesized into one global rating of dementia which ranges from 0 to 3. A 
more refined measure of change is available by use of the sum of boxes. The CDR-SOB 
score of 0 to 18 is obtained by adding the six individual domain scores. 

The CDR-SOB will be performed at the Baseline, Month 6, 12, 18, 24, 30, 36, 42, 48, and 
60 visits.   

8.16 Neuropsychiatric Inventory (NPI) 
The NPI (Cummings et al. 1994) is a well-validated, reliable, multi-item instrument that 
assesses psychopathology in AD. The NPI scores are based on an interview with a 
caregiver or qualified study partner defined in this study as an individual who is in direct 
contact with the subjects at least 10 hours per week.  
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The NPI evaluates both the frequency and severity of twelve neuropsychiatric features 
delusions, apathy, hallucinations, disinhibition, agitation/aggression, irritability, depression, 
aberrant motor behavior, anxiety, night-time behavior, euphoria, and appetite and eating 
changes. Frequency assessments range from 1 (occasionally, less than once per week) to 4 
(very frequently, once or more per day or continuously). Severity is rated from 1 (mild) to 3 
(severe). The overall NPI score and the score for each subscale are the product of severity 
and frequency. 

The NPI will be performed at the Baseline, Month 6, 18, 24, 30, 36, 42, 48, and 60 visits.  

8.17 Neuropsychological Test Battery (NTB) 
The NTB (Harrison et al. 2007) for this study will consist of the following components:  

Rey Auditory Verbal Learning – Immediate (RAVL-I) 
Wechsler Memory Scale – Digit Span Forward & Backward (WMDS)  
Verbal Fluency FAS 

Using the NTB in this study will permit us to gain experience with a broad range of 
cognitive outcomes to best select outcome measures for future trials

The NTB will be administered at the Baseline, Month 6, 12, 18, and 24 visits.   

8.18 Category Fluency Animals 
Rey Auditory Verbal Learning – Delayed (RAVL-D) 

The neuropsychiatric test results will be converted to a z-score using the sample baseline 
mean and standard deviation for each test. Change from baseline will be calculated as the 
post-baseline composite z-score minus the baseline z-score; a positive change score 
indicates an improvement from baseline.  

8.19 Modified Clinical Global Impression of Change (mCGIC) 
The mCGIC is a comprehensive measure which assesses memory and cognitive state, 
behavior, and functioning. The mCGIC is rated using interviews already conducted for the 
CDR and NPI along with any relevant history, observation and evaluation of the subject. A 
caregiver or study partner may be interviewed to provide additional information. 
Information from other members of the study team may be considered when rating the 
mCGIC. 

Information on the areas evaluated in the mCGIC will be gathered at the Baseline Visit to 
provide a basis for assessing change later in the study. The mCGIC will be rated at Month 
6, Month 12, Month 18, and Month 24.  
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8.20 Special Laboratory Testing
Blood samples collected for special testing will be forwarded to Covance Central 
Laboratory for processing. Samples for CERE-110 vector testing and antibody testing will 
be forwarded to Ceregene for batch analysis. 

Details on the collection, processing, and shipping of these samples is outlined in the study 
Laboratory Manual. 

CERE-110 VECTOR  TESTING  
(QPCR) 

BASELINE  
DAY 1          
WEEK 2 

NGF ANTIBODY TESTING  
(ELISA) 

BASELINE 
MONTH 3 
MONTH 12 

AAV2 ANTIBODY TESTING 
(ELISA) 

BASELINE 
MONTH 3 
MONTH 12 

PBMC ISOLATION BASELINE 
MONTH 3 

APOE GENOTYPING & 
OPTIONAL DNA STORAGE: 

BASELINE 

8.21 Chest X-Ray 
A chest X-ray will be performed as part of the Baseline Visit (Visit 2) to help evaluate the 
subject’s medical condition and fitness for surgery.  

The PI or a medically-qualified designee will examine the X-ray for signs of pulmonary 
infection, which would preclude treatment with study drug. If the Investigator is uncertain 
about whether an X-ray finding disqualifies a subject, this should be discussed with the 
Medical Monitor before randomizing the subject.  

All X-ray films and reports should include the date of the procedure, the subject’s study 
number and the interpretation. If the X-ray has any abnormal findings, the clinical 
significance must be clearly indicated. The X-ray report will be signed and dated by the 
Investigator (or designee) and will be retained as source documentation. 

8.22 FDG-PET 
Positron emission tomography scans using F-18 fluorodeoxyglucose as the radiotracer 
(FDG-PET) will be obtained at Baseline, Month 6, Month 12, and Month 24. The FDG-
PET scans will be used to provide an assessment of the impact of CERE-110 on brain 
metabolic activity (Tuszynski et al. 2005). These FDG-PET scans will be used for research 
purposes only.  
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Sites will be provided with a PET Technical Manual that will provide the imaging 
parameters to be used in the study.   

The PET protocol will entail the injection of 5 mCi FDG, followed by a 30 minute uptake 
phase and a 30 minute imaging phase. The FDG-PET analyses will utilize a region-of-
interest approach, as well as a voxelwise comparison of CERE-110 versus sham surgery to 
evaluate longitudinal changes in glucose metabolism. 

8.23 Brain Imaging 
An MRI with gadolinium enhancement will be acquired at the Baseline Visit. This MRI 
will be used to establish subject eligibility. This MRI should be reviewed by the Principal 
Investigator and the neurosurgeon to ensure that there are no abnormalities present that 
would exclude the subject from participating in the study or interfere with the surgical 
procedure.  

The Baseline MR images will also be used for surgical targeting planning and should be 
imported into a surgical planning workstation for computational reformatting, target 
selection, and trajectory planning. 

MR images or a CT scan will be acquired for surgical planning and safety evaluation 
purposes on Day 0 (Visit 3). On the morning of surgery (Day 0), a stereotactic headframe 
will be placed after administration of local or general anesthesia. In accordance with the 
standard practice at the investigational site, either an MRI with gadolinium enhancement or 
an enhanced CT scan will be performed. The contrast enhancement will be used to allow 
proper visualization of cortical and subcortical blood vessels. In cases where a CT scan is 
performed, the images will be merged with a recently obtained gadolinium enhanced MRI 
scan. The Day 0 MRI or MRI/CT images will be imported into a surgical planning 
workstation for computational reformatting, target selection, and trajectory planning. 

A post-operative MRI or CT scan will be performed on Day 1 to identify potentially 
asymptomatic abnormalities and for safety monitoring purposes. The use of a contrast agent 
is not required for this scan. The Day 1 images may be acquired anytime within the 24 
hours period after the surgical procedure. The neuroradiologist should compare this scan 
with the subject’s pre-surgical images. If there are new abnormalities in the post-operative 
scan, the neurosurgeon should be contacted so that appropriate follow-up measures can be 
taken. 

Subjects will undergo volumetric brain MRI scans at Month 1, 12, 24, and 60 visits. Total 
brain volume, total ventricular volume, hippocampal volume, and rates of change will be 
calculated for analysis of treatment effect after study unblinding.   

Sites will be provided with an MRI Technical Manual providing the sequences to be used 
for MRI scans. All MRIs and CTs will require formal review by the unblinded site 
neuroradiologist and a written report must be generated. In order to maintain the blind, the 
research team will not review MRI or CT scans and reports; these will be reviewed only by 
the neurosurgeon. MRI and CT scans and reports should include the date of the procedure, 
the subject’s identification number, and the interpretation. If the MRI or CT has any 
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abnormal findings, the clinical significance must be clearly indicated. The MRI and CT 
reports will be signed and dated by the neurosurgeon or medically-qualified designee and 
should be retained as source documentation. 

Any finding on a post-Baseline MRI or CT that represents an adverse event should be 
recorded on the appropriate eCRF. 

8.24 Concurrent Medications 
At each scheduled study visit, the details of concurrent medication usage will be collected 
and recorded in the source documents and on the appropriate eCRF.  

8.25 Adverse Events 
Adverse event collection for this study will begin at Screening. Subjects should be asked in 
an open-ended manner whether they have experienced any adverse events since the last 
study visit. The details of each reported event will be recorded in the source documents and 
on the appropriate eCRF. Adverse event reports will not necessarily represent a verbatim 
account of what the subject reports; instead, all potential adverse events should be 
examined for accuracy by the person interviewing the subjects. Whenever possible, adverse 
events should be reported as a diagnosis, rather than as individual signs or symptoms. 
Please refer to Section 11 for additional details about evaluating and reporting adverse 
events. 

8.26 Blindness Evaluation 
Subjects, study partners, study physicians, study coordinators, and clinical raters will be 
asked to complete a blindness evaluation to assess the maintenance of the blinding 
throughout the study. The blindness evaluation consists of three questions:  

1. I think the subject is (in the treatment group, in the sham group, or unknown). 

2. My level of certainty is (certain, fairly confident, slightly confident, uncertain). 

3. The reason for my answers is (open text field).  

Blindness evaluations will be conducted at the Month 1, 6, 12, and 24 visits.  
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A list of the procedures to be conducted at each study visit is provided below. Detailed 
information on the procedures for each visit will also be provided in the Study Reference 
Manual. 

9.1 Timing of Visits 
The Eligibility Evaluation Period consists of the Screening Visit and the Baseline Visit. The 
entire Eligibility Evaluation Period should last approximately 30 days. The Baseline Visit 
should occur approximately two weeks after the Screening Visit and about two weeks prior 
to the subject’s surgery.  

The Treatment Observation Period begins on Day 0, the day of the subject’s surgery visit. 
The projected dates for all subsequent visits will be calculated from Day 0. The Extended 
Observation Period begins on Month 36. Acceptable visit windows are listed below. Minor 
variations in the visit scheduling that are within these windows are not considered protocol 
deviations. Variations in the visit schedule should not be cumulative; in other words, if a 
visit occurs before or after its scheduled date, subsequent visits should always be scheduled 
based on the date of the Day 0 Visit. 

BASELINE VISIT 14 CALENDAR DAYS AFTER THE SCREENING VISIT, +/- 7 DAYS 

DAY 0 VISIT 14 CALENDAR DAYS AFTER THE BASELINE VISIT, +/- 7 DAYS 

DAY 1 VISIT MUST BE CONDUCTED ON THE DAY AFTER SURGERY 

WEEK 2 VISIT 14 CALENDAR DAYS AFTER DAY 0, +/- 7 DAYS 

MONTH 1 VISIT 1 CALENDAR MONTH AFTER DAY 0, +/- 10 DAYS 

MONTH 3, 6, 9, 12, AND 15 VISITS SCHEDULED CALENDAR MONTH AFTER DAY 0, +/- 14 DAYS 

MONTH 18, 21, AND 24 VISITS SCHEDULED CALENDAR MONTH AFTER DAY 0, +/- 30 DAYS 

MONTH 30, 36, 42, 48, 54, AND 60 
VISITS 

SCHEDULED CALENDAR MONTH AFTER DAY 0, +/- 30 DAYS 
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9.2 Eligibility Evaluation Period Visits 

The Screening Visit will be conducted by the Research Team. No study-related procedures 
can be performed until after the subject and his or her study partner have signed the 
informed consent form.  

The following procedures should take place during the Screening Visit: 

Medical History  
(Includes Demography, AD History, and NINCDS-ADRDA Criteria Review)  
Physical Examination 
Vital Signs 
Height and Weight 
Neurological Examination 
Modified Hachinski Score 
Boston Naming Test 
12-Lead ECG 
Blood and Urine Samples for Clinical Laboratory Testing 
MMSE 
Prior and Concurrent Medication Assessment  
Inclusion and Excluison Criteria Review 

The Baseline Visit is conducted by the Research Team in conjunction with the Surgical 
Team. The following procedures should take place at the Baseline Visit:   

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood and Urine Samples for Clinical Laboratory Testing 
Blood Samples for APoE Genotyping 
Blood Samples for CERE-110 Vector Testing 
Blood Samples for AAV2 and NGF Antibody Testing 
Blood Samples for PBMC Isolation 
MMSE 
ADAS-Cog 
ADCS-ADL 
CDR-SOB 
NPI 
Neuropsychiatric Test Battery 
mCGIC Baseline Notes 
Chest X-Ray 
FDG-PET 
Brain MRI with Gadolinium Enhancement  
(For Eligibility Evaluation and Surgical Targeting) 
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Concurrent Medication Assessment 
Adverse Event Assessment  
Inclusion and Exclusion Criteria Review 

Subjects must have a pre-surgical clearance entered in the Baseline Visit eCRF. Some 
subjects may require additional testing such as echocardiograms, exercise tolerance testing, 
or hematology evaluations as part of the pre-surgical clearance evaluation. 

All surgical targeting plans will be centrally reviewed. A targeting approval must be entered 
into the Baseline Visit eCRF. 

9.3 Surgical Visit (Visit 3) 
The day of surgery is Study Day 0. The Day 0 Visit (Visit 3) is conducted by the Surgical 
Team and occurs after the subject has been admitted to the hospital. The following 
procedures should take place during the Day 0 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
MRI or Enhanced CT Scan of the Brain 
Randomization (If the subject remains eligible for the Study) 
CERE-110 Administration or Sham Surgery 
Surgical Medication Worksheet Completion 
Drug Dispensing Form Completion 
Dosing Worksheet Completion 
Targeting Worksheet Completion 
Concurrent Medication Assessment 
Adverse Event Assessment  

9.4 Treatment Observation Period 

The Day 1 Visit is conducted by the Surgical Team while the subject is in the hospital. The 
following procedures should take place during the Day 1 Visit: 

Physical Examination 
Vital Signs 
Neurological Examination  
Blood and Urine Samples for Clinical Laboratory Testing 
Blood Samples for CERE-110 Vector Testing 
MRI or CT Scan of the Brain (Anytime During the 24 Hours After Surgery) 
Concurrent Medication Assessment 
Adverse Event Assessment 



Protocol CERE-110-03 Page 68 Amendment 3 

The Week 2 Visit will be conducted by the Surgical Team on an outpatient basis. The 
following procedures should take place during the Week 2 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood and Urine Samples for Clinical Laboratory Testing 
Blood Samples for CERE-110 Veector Testing 
MMSE (For Safety Evaluation Purposes Only) 
Concurrent Medication Assessment 
Adverse Event Assessment 

The Month 1 Visit will be conducted by the Research Team. The following procedures 
should take place during the Month 1 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood and Urine Samples for Clinical Laboratory Testing 
MMSE 
Volumetric MRI 
Concurrent Medication Assessment 
Adverse Event Assessment 
Blindness Evaluation 

The Month 3 Visit will be conducted by the Research Team. The following procedures 
should take place during the Month 3 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood and Urine Samples for Clinical Laboratory Testing 
Blood Samples for AAV2 and NGF Antibody Testing 
Blood Samples for PBMC Isolation 
MMSE 
ADAS-Cog 
Concurrent Medication Assessment 
Adverse Event Assessment 
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The Month 6 Visit will be conducted by the Research Team. The following procedures 
should take place during the Month 6 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood and Urine Samples for Clinical Laboratory Testing 
MMSE 
ADAS-Cog 
ADCS-ADL 
CDR-SOB 
NPI 
Neuropsychiatric Test Battery 
mCGIC 
FDG-PET 
Concurrent Medication Assessment 
Adverse Event Assessment 
Blindness Evaluation 

The Month 9 Visit will be conducted by the Research Team. The following procedures 
should take place during the Month 9 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood and Urine Samples for Clinical Laboratory Testing 
MMSE 
ADAS-Cog 
Concurrent Medication Assessment 
Adverse Event Assessment 
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The Month 12 Visit will be conducted by the Research Team. The following procedures 
should take place during the Month 12 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood and Urine Samples for Clinical Laboratory Testing 
Blood Samples for AAV2 and NGF Antibody Testing 
MMSE 
ADAS-Cog 
ADCS-ADL 
CDR-SOB 
NPI 
Neuropsychiatric Test Battery 
mCGIC 
FDG-PET 
Volumetric MRI 
Concurrent Medication Assessment 
Adverse Event Assessment 
Blindness Evaluation 

The Month 15 Visit will be conducted by the Research Team. The following procedures 
should take place during the Month 15 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood and Urine Samples for Clinical Laboratory Testing 
MMSE 
ADAS-Cog 
Concurrent Medication Assessment 
Adverse Event Assessment 
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The Month 18 Visit will be conducted by the Research Team. The following procedures 
should take place during the Month 18 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood and Urine Samples for Clinical Laboratory Testing 
MMSE 
ADAS-Cog 
ADCS-ADL 
CDR-SOB 
NPI 
Neuropsychiatric Test Battery 
mCGIC 
Concurrent Medication Assessment 
Adverse Event Assessment 

The Month 21 Visit will be conducted by the Research Team. The following procedures 
should take place during the Month 21 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood and Urine Samples for Clinical Laboratory Testing 
MMSE 
ADAS-Cog 
Concurrent Medication Assessment 
Adverse Event Assessment 
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The final study visit occurs at Month 24 for subjects who decide not to participate in the 
Extended Observation Period. The Month 24 Visit in the Treatment Observation Period will 
be conducted by the Research Team. The following procedures should take place during the 
Month 24 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
ECG 
Blood and Urine Samples for Clinical Laboratory Testing 
MMSE 
ADAS-Cog 
ADCS-ADL 
CDR-SOB 
NPI 
Neuropsychiatric Test Battery 
mCGIC 
FDG-PET 
Volumetric MRI 
Concurrent Medication Assessment 
Adverse Event Assessment 
Blindness Evaluation 

9.5 Extended Observation Period 
Ideally, all participants will agree to participate in the extended observation period. Visits 
for this period may be adjusted to telephone-only for those participants who are not able to 
come in to the clinic. 

The Month 30 Visit will be conducted by the Research Team. Written informed consent 
must be obtained prior to or at the Month 30 visit for subjects who have not been informed 
of the Extended Observation Period. No study-related procedures can be performed until 
after the subject and his or her study partner have signed the informed consent form or the 
informed consent form addendum for the Extended Observation Period. 

The following procedures should take place during the Month 30 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
MMSE 
ADAS-Cog 



Protocol CERE-110-03 Page 73 Amendment 3 

CDR-SOB 
NPI 
Concurrent Medication Assessment 
Adverse Event Assessment 

The Month 36 Visit will be conducted by the Research Team. The following procedures 
should take place during the Month 36 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood and Urine Samples for Clinical Laboratory Testing 
MMSE 
ADAS-Cog 
CDR-SOB 
NPI 
Concurrent Medication Assessment 
Adverse Event Assessment 

The Month 42 Visit will be conducted by the Research Team. The following procedures 
should take place during the Month 42 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
MMSE 
ADAS-Cog 
CDR-SOB 
NPI 
Concurrent Medication Assessment 
Adverse Event Assessment 

The Month 48 Visit will be conducted by the Research Team. The following procedures 
should take place during the Month 48 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood Samples for PBMC Isolation 
MMSE 
ADAS-Cog 
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CDR-SOB 
NPI 
Concurrent Medication Assessment 
Adverse Event Assessment 

The Month 54 Visit will be conducted by the Research Team. This will be a brief telephone 
visit collecting the following during the Month 54 Visit: 

Concurrent Medication Assessment 
Adverse Event Assessment 

The Month 60 Visit will be conducted by the Research Team. The following procedures 
should take place during the Month 60 Visit: 

Physical Examination 
Vital Signs 
Weight 
Neurological Examination 
Blood and Urine Samples for Clinical Laboratory Testing 
MMSE 
ADAS-Cog 
CDR-SOB 
NPI 
Volumetric MRI 
Concurrent Medication Assessment 
Adverse Event Assessment 
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10.1 Removal of Subjects 
Subjects who are withdrawn from observation before the visit scheduled for Month 60 must 
have the date of and reason for withdrawal recorded on the appropriate eCRF. If a subject is 
withdrawn because of an adverse event, the investigator must schedule follow-up visits 
until the adverse event has resolved or stabilized. Reasons for withdrawal from observation 
may include: 

Withdrawal of Consent 
Subject Noncompliance 
Adverse Event 
Other Safety or Ethical Reason 

The subject may withdraw consent for participation in the study at any time without 
prejudice. Additionally, the Principal Investigator may withdraw a subject if, in his or her 
clinical judgment, it is in the best interest of the subject or if the subject cannot comply with 
the protocol. Whenever possible, the tests and evaluations listed for the Month 24 Visit 
should be conducted at the time of withdrawal, with the possible exception of the MRI and 
PET scans. The Study Director will determine whether the subject requires a final MRI or 
PET scan based on the time when the subject is leaving the study. 

If a subject fails to return for a study visit, a genuine effort should be made to contact the 
subject and to determine why the subject did not attend the visit. If a subject is not able to 
be contacted by telephone, a registered letter should be sent to the subject requesting that 
contact be made with the Principal Investigator.  

If a subject dies, the ADCS and Ceregene will request a copy of the death certificate, details 
regarding the events that precipitated the death, and a copy of the autopsy report.  

10.2 Subject Follow-Up 
As part of the informed consent process, subjects will be notified that regardless of whether 
or not they complete this trial, they will be encouraged to enroll in the Extended 
Observation Period where they will continue to be monitored for safety purposes. After this 
period, subjects will be asked to consent to additional follow-up. Once the blind is broken 
for this study, subjects who underwent sham surgery will be discontinued from the long-
term observation study. If the study aims are met, patients who underwent sham surgery 
will be offered active treatment with two years of safety observation under an amendment 
to the protocol.   

10.3 Replacement of Subjects 
Subjects who withdraw from the study following randomization will not be replaced.   
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The Principal Investigator and the neurosurgeon are responsible for the detection and 
documentation of events meeting the definition of an adverse event or serious adverse event 
as provided in this protocol. Adverse event monitoring for this study will begin at the 
Screening Visit and continue through Month 60 or the subject’s final study visit, contingent 
on if he or she discontinues early or agrees to participate in the Extended Observation 
Period.  

11.1 Adverse Event Definition 
An adverse event (AE) is any untoward medical occurrence that occurs during a clinical 
investigation, regardless of the suspected causal relationship to the administration of an 
investigational treatment. An AE can therefore be any unfavorable and unintended sign, 
symptom or disease temporally associated with the administration of an investigational 
treatment, whether or not considered related to the administration of the treatment.  
 
The definition of an AE includes the following: 

An exacerbation of a pre-existing illness 
An increase in the frequency or intensity or a pre-existing episodic event or condition 
Any condition detected or diagnosed during the study even though the condition may 
have been present prior to the start of the study 
A continuous persistent disease or symptom present at study start that worsens after 
the start of the study 

 
The definition of an AE does not include: 

A medical or surgical procedure such as surgery, endoscopy, tooth extraction, or 
transfusion (although the condition that leads to the procedure may be an AE) 
A pre-existing disease or condition present at the start of the study that does not 
worsen during the study 
Any situation where an untoward medical occurrence has not occurred (for example, 
hospitalizations for cosmetic elective surgery or social admissions) 
An overdose of either the study drug or a concurrent medication without any resulting 
signs or symptoms 

 
Also, adverse events may include post-treatment events that occur as a result of protocol-
mandated procedures (e.g. invasive procedures or modification of a subject's previous 
therapeutic regimen). 

11.2 Serious Adverse Event Definition 
A serious adverse event (SAE) is an adverse event that may constitute a significant medical 
hazard, regardless of the investigator’s opinion regarding causal relatedness to 
administration of study material.   
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The definition of a serious adverse event includes any adverse event that: 
Is fatal 
Is life threatening (places the subject in immediate risk of death while the event is 
occurring) 
Requires inpatient hospitalization or prolongs existing hospitalization 
Results in persistent or significant disability/incapacity 
Is a congenital anomaly/birth defect 

 
In addition, important medical events that may not result in death, be life threatening or 
require hospitalization may be serious when, based on appropriate medical judgment, the 
investigator determines that the event may jeopardize the subject and may require medical 
or surgical intervention to prevent one of the outcomes listed in this definition. Examples of 
such medical events include allergic bronchospasm requiring intensive treatment in an 
emergency room or at home, blood dyscrasias, or convulsions that do not result in 
hospitalization or the development of drug dependency or drug abuse. 

Life-threatening means that the subject was, in the view of the investigator, at immediate 
risk of death from the event as it occurred. It does not mean that the event, had it occurred 
in a more severe form, might have caused death.   
 
Hospitalization for elective treatment of a pre-existing condition that did not worsen during 
the study is not considered an SAE. Hospitalizations before or after scheduled study visits, 
including visits for neuroimaging, if the hospitalization occurs solely for logistical reasons 
(e.g., travel arrangements require the subject to remain at a center for more than one day), 
are not SAEs. If a caregiver is unavailable to support a subject for practical reasons, either 
at a study visit or at other times, any resulting hospitalization will not be considered an 
adverse event. Any complications that occur during hospitalization are AEs. If a 
complication prolongs hospitalization, then the complicating event is an SAE. 
 
Disability is a substantial disruption of a person’s ability to conduct normal life functions. 
 
Important medical events are events that, based on appropriate medical judgment, the 
investigator determines may jeopardize the subject and may require medical or surgical 
intervention to prevent one of the outcomes listed in this definition. Examples of such 
medical events include allergic bronchospasm requiring intensive treatment in an 
emergency room or at home, blood dyscrasias, or convulsions that do not result in 
hospitalization, or the development of drug dependency or drug abuse. 

11.3 Clinical Laboratory Abnormalities and Other Abnormal Assessments 
Abnormal laboratory findings or other abnormal assessment results, such as ECG, MRI, 
physical or neurological examinations, or vital signs, that are judged by the investigator as 
clinically significant should be recorded as AEs.   
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The investigator should exercise his or her medical and scientific judgment in deciding 
whether an abnormal laboratory finding or other abnormal assessment is clinically 
significant. 

11.4 Detection of AEs and SAEs 
Each subject will be monitored for AEs from the Screening Visit (Visit 1) through  
the final study visit at either Month 24 for subjects who conclude their participation at the 
end of the Treatment Observation Period or at Month 60 for subjects who continue onto the 
Extended Observation Period. During this time, AEs will be actively solicited at each study 
visit by asking subjects whether they have experienced any adverse events since the last 
visit. AE information obtained from other sources, such as events volunteered by the study 
partner, should be treated in the same manner as those obtained through subject 
interviewing.  

For all events, the investigator must pursue and obtain information adequate to determine 
the outcome of the adverse event, to assess the severity, relationship to the surgical 
procedure, relationship to CERE-110, and whether the event meets the criteria for 
classification as an SAE. All AEs and SAEs must be collected regardless of the suspected 
relationship to the surgery or CERE-110.  

11.5 Documenting AEs and SAEs 
All AEs that occur during the study must be documented in the subject's source documents 
in accordance with the investigator's normal practice and in the AE section of the eCRF. 
 
The following information about each AE should be recorded in the source documentation 
and in the eCRF: 
 

Onset and cessation date 
Severity 
Seriousness (Yes or No) 
Relationship to surgical procedure 
Relationship to study drug 
Action taken in response to the event 

 
Assessments of AE severity and of the possible relationship to study drug and surgical 
procedure will be made by the PI or the Neurosurgeon. 
 
Severity of adverse events will be determined using the following scale: 
 

Mild: AE symptoms are barely noticeable to the subject or do not make the subject 
uncomfortable. The AE does not influence performance or functioning. Prescription 
drugs are not ordinarily needed for relief of symptoms 
Moderate: AE symptoms of a sufficient severity to make the subject uncomfortable. 
Performance of daily activities is influenced. Treatment of symptoms may be 
needed 
Severe: AE symptoms of a sufficient severity to cause the subject severe discomfort. 
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Treatment for symptoms may be required.  
 
Severity is not equivalent to seriousness; severe AEs are not serious unless one of the 
serious adverse event criteria is satisfied. 
 
The PI or the neurosurgeon reporting the adverse event should attempt to establish a 
diagnosis for the event based on signs, symptoms, and other clinical information. Whenever 
possible, a diagnosis should be reported as the AE rather than just a sign or symptom. If a 
clinically significant abnormal laboratory finding meets the definition of an AE, a diagnosis 
or any clinical signs and symptoms rather than the abnormal laboratory finding should be 
recorded if possible. If no diagnosis is known and clinical signs and symptoms are not 
present, then the abnormal finding should be recorded as the AE. 
 
The neurosurgeon will determine the relationship of each adverse event to the surgical 
procedure by answering the question “Is there a reasonable possibility that the event may 
have been caused by the surgical procedure?” The PI or neurosurgeon will determine the 
relationship of each adverse event to the study drug by answering the question: “Is there a 
reasonable possibility that the event may have been caused by treatment with CERE-110?” 
The PI or neurosurgeon will document whether he or she believes an adverse event is 
related to the surgical procedure or study drug using one of these five possibilities: 
 

Not related 
Unlikely related 
Possibly related 
Probably related 
Definitely related 

11.6 Follow-Up of AEs and SAEs 
All AEs must be followed until resolution, until the condition stabilizes, until the event is 
otherwise explained or is judged by the investigator to be no longer clinically significant, or 
until the subject is lost to follow-up. The PI or neurosurgeon is responsible for ensuring that 
follow-up includes any supplemental investigations necessary to elucidate as completely as 
practical the nature and/or causality of the AE. This may include additional laboratory tests 
or investigations, histopathological examinations, or consultation with other health care 
professionals. If an AE requires additional testing, the situation should be discussed with 
the Study Director or the Unblinded Medical Monitor. 

Subjects who received CERE-110 will be encouraged to enroll in a long-term observation 
study where they will continue to be monitored for AEs. If subjects who received CERE-
110 decline to participate in this long-term observation study they are, at a minimum, 
expected to allow a Sponsor designee to obtain safety information from them or their 
primary physician via telephone or mail at least annually. This will be stated in the 
Informed Consent Form.  
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11.7 SAE Reporting 
All SAEs must be reported to the ADCS within 24 hours. The ADCS will perform a clinical 
review of the information provided to identify any missing essential data. The ADCS will 
contact the study site to clarify any discrepant or missing information, to answer questions 
and to provide guidance to the site, if needed. The investigator will be instructed to report 
the SAE as an acceptable medical diagnosis. If a preliminary diagnosis has not yet been 
made, then each symptom will be listed separately. A follow-up report should be issued 
when a diagnosis is made. 

An updated SAE Report should be completed within 48 hours of receipt of new or updated 
information. The investigator must also promptly notify the IRB of the occurrence of an 
SAE, including any follow-up information. 

Ceregene has a legal responsibility to notify regulatory authorities about the safety of a drug 
under clinical investigation. If a given SAE is considered related to the use of study 
medication and is unexpected, Ceregene will forward an expedited report of the event to the 
Food and Drug Administration (FDA) and to all investigators. It is the investigator’s 
responsibility to inform the IRB in accordance with local regulations. 

An SAE that is considered related to study participation, even if it occurs after the Month 
60 visit, should be reported promptly to the ADCS. 

11.8 Pregnancies and Malignancies 
There are certain medical events that, while they do not meet the definition of an SAE, are 
still considered events of interest to the ADCS and Ceregene. For this reason, we ask that if 
the investigator becomes aware of any subject that develops a neoplasia either during or 
after the trial, the site should report this promptly to the ADCS. Similarly, if the investigator 
becomes aware of any subject that becomes pregnant or that fathers a child during or after 
the trial, the pregnancy should be promptly reported to the ADCS.  

Investigators will be asked to follow these events through resolution and may be asked to 
obtain and provide additional information to the ADCS or Ceregene.  

If an adverse event occurs in a subject that represents a potential risk for any additional 
subject to be treated, the Principal Investigator must contact the Study Director within 24 
hours of the event being identified. 
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12.1 Sample Size Determination 
The study is powered to compare the mean change from baseline in the absolute  
ADAS-Cog total score at 24 months between the CERE-110 group and the sham surgery 
group using an ANCOVA model.  

The fixed variables in the calculations were as follows: 

Mean of 24 Month Change Score in ADAS-Cog  
(Sham Surgery Group)  

13 

SD of 24 Month Change Score in ADAS-Cog  
(Both Treatment Groups) 

8 

Alpha Level 0.05 

Subject Attrition 0 
 

Sample size calculations were based on an ANCOVA model. Sample size was determined 
for power levels of 0.8 and 0.9, and effect sizes of 47% and 50%. The expected correlation 
between baseline and 24 month ADAS-Cog scores were based on data from the placebo 
arm in two trials evaluating homocysteine and simvastatin (ADCS unpublished data). 
However, these studies only collected ADAS-Cog scores at Baseline, Month 6, Month 12, 
and Month 18, as shown in the following table:. 

Correlations with baseline ADAS-Cog scores from placebo arms of homocysteine and 
simvastatin trials: 

Month 6  0.86 

Month 12 0.84 

Month 18  0.79 

 

Based on these data, a range of correlations from 0.7-0.8 were used in the calculation of the 
sample size arm: 
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0.8 0.80 50 % 8 23 

0.8 0.75 50 % 8 22 

0.8 0.70 50 % 8 22 

0.9 0.80 50 % 8 30 

0.9 0.75 50 % 8 29 

0.9 0.70 50 % 8 28 

0.8 0.80 47 % 8 26 

0.8 0.75 47 % 8 25 

0.8 0.70 47 % 8 24 

0.9 0.80 47 % 8 34 

0.9 0.75 47 % 8 33 

0.9 0.70 47 % 8 32 
 

Assuming that the SD of the change score at 24 months is 8, the correlation with baseline is 
0.75, and alpha is 0.05, this study has 80% power to detect a 47% difference between the 
two treatment groups in mean change in ADAS-Cog at 24 months with N = 25 subjects per 
arm (shown in bold in the table above). 

12.2 Subject Populations for Analysis 
The Intent-to-Treat (ITT) population will include all eligible individuals who were 
randomized and underwent surgery. Subjects who withdraw or are lost to follow up during 
the course of the study will have their final scores imputed. 

The Observed Case (OC) population will include subjects who have a month 24 
assessment, even if they have withdrawn from the protocol previously or have missing 
values for earlier assessments.  

The Safety Population is defined as all subjects randomized to either CERE-110 or sham 
surgery.     

12.3 Handling of Missing Data 
The application of the ITT principle in a change score analysis requires the imputation of 
any missing “post” observations. Multiple imputation methods will be used to impute 
missing data. Secondary analyses will be conducted using the last observation carried 
forward (LOCF) method as well as the Random Effects Models. Overall assessment of 
treatment efficacy will take the results of all these analyses into account. 
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12.4 Termination Criteria 
The study will only be terminated if warranted by safety or ethical considerations as 
assessed by the ADCS, Ceregene, and the Data Monitoring Committee.  

12.5 Demographic and Baseline Characteristics 
Descriptive statistics for demographic and baseline characteristics will be summarized, by 
treatment group, for both treatment groups combined, and for all subjects in the Safety 
population. Categorical endpoints will be summarized by the number and percentage of 
subjects in each category. Continuous endpoints will be summarized by N, mean, standard 
deviation, median, minimum and maximum values. 

12.6 Evaluation of Efficacy Measures 
12.6.1 Analysis of Primary Endpoint 
Hypothesis 

CERE-110 administration will slow the rate of decline in subjects with mild to moderate 
AD compared to a sham surgery control, as measured by ADAS-Cog. 

Data 

The primary analysis will be done on the ITT data set and will be repeated on the observed 
case data set to assess the sensitivity of the primary results. 

Covariates 

In the analysis, a set of pre-stated potential confounding variables will be assessed as 
possible model covariates. Potential confounding variables may include: baseline age, 
gender, education (years), presence of ApoE genotype carrier, baseline MMSE scores, 
hippocampal volume. These variables will be included as covariates in the models if found 
to be associated with treatment group (p<0.1) and moderately associated with response 
(p<0.15). 

Statistical Methods 

The primary endpoint (change from baseline at 24 months in absolute ADAS-Cog total 
score between the two treatment groups) will be assessed using an analysis of covariance 
(ANCOVA) model to test the treatment effect and having baseline ADAS-Cog and other 
potential variables as covariates. The model will be of the form:  

ADAS.24Mij = 0 + 1 ADAS.BLij + 2 Treatmenti + ij  

ADAS.BLij and ADAS.24Mij are the baseline and 24 month ADAS scores, respectively, 
for the jth patient in the ith treatment group. Potential confounding variables may include: 
age, gender, education (years), presence of ApoE genotype carrier, baseline MMSE scores, 
hippocampal volume. These variables will be included as covariates in the model if found 
to be associated with treatment group (p<0.1) and moderately associated with response 
(p<0.15). 
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For the sensitivity analysis, longitudinal ADAS-Cog scores will be analyzed using a 
Random Effects model to assess the differences in the rate of change between CERE-110 
and sham surgery groups. 

12.6.2 Analysis of Secondary Endpoints  
Hypothesis 

CERE-110 will slow the rate of decline in subjects with mild to moderate AD compared to 
sham surgery controls, as measured by each of the secondary outcome measures below: 
 

CDR-SOB 
Neuropsychiatric Test Battery (NTB) 
MMSE 
NPI 
ADCS-ADL 
FDG-PET Scans 

Data 

The analysis for secondary endpoints will be done on the ITT dataset and the OC 
population. 

Statistical Methods 

The 24 month change score on the CDR-SOB, NTB, mCGIC, MMSE, NPI, ADCS-ADL, 
and FDG-PET scans will be analyzed using an ANCOVA model similar to the primary 
analysis.  

12.7 Safety Analysis 
Adverse Events 

Treatment emergent adverse events (TEAEs) will be summarized overall and by treatment 
group and subject. They will be tabulated by severity, duration, and the investigator’s 
attribution of relatedness to surgical procedure and the study drug.  

The original terms used by investigators to identify adverse events in the eCRFs will be 
mapped into preferred terms using a standardized coding dictionary. Adverse events will 
then be grouped by preferred terms into frequency tables according to body system. The 
number and percentage of subjects experiencing adverse events will be tabulated by body 
system and preferred term both overall and by treatment group. When an adverse event 
occurs more than once, the greatest severity and causality (i.e. attribution to product) will 
be counted. In addition, all serious adverse events will be summarized separately.  

Laboratory Measurements 

Laboratory test results will be summarized overall, by treatment group, and by subject at 
each visit, together with changes from baseline. Shift tables may also be presented. 
Laboratory values will also be listed by subject and those exceeding a reference normal 
range will be flagged.  
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Brain MRI and CT Scans 

Abnormalities in brain MRI and CT scans performed after the surgical procedure will be 
listed overall, by treatment group, and by subject.  

Vital Signs: 

Vital signs recorded at scheduled visits will be summarized overall, by treatment group, and 
by subject together with changes from baseline.  

CERE-110 Vector Concentrations and AAV2 and NGF Antibodies  

Detection of CERE-110 concentrations in serum samples and changes from baseline in 
serum antibody titers associated with NGF and AAV2 will be summarized overall, by 
treatment group, and by subject.  

Concurrent Medications  

The usage of concurrent medications administered during the study will be summarized by 
therapeutic subgroup (ATC-Anatomic-Therapeutic-Chemical-Level 2) and preferred term 
overall. Previous treatments for AD will be summarized separately. 

12.8 Multiplicity Issues 
This protocol specifies a single primary efficacy analysis. No corrections for multiplicity 
will be used for secondary analyses. Thus, all statistical tests will be carried out at the 5% 
level of significance (two-sided). 

12.9 Interim Analysis 
There will be no interim analyses.  

12.10  Deviation from Original Analysis Plan 
Any deviations from the planned analysis will be addressed in the statistical analysis plan or 
the final study report, as appropriate. 
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Consistent with NIH policies and FDA guidelines for clinical trials, the ADCS DSMB will 
evaluate all trial data. The composition and mode of operation of this committee shall be 
determined prior to study initiation. The committee membership will be approved by and 
will report to NIH. A neurosurgeon and a neuroradiologist will be additional members of 
the DSMB specifically reviewing this protocol.  

The DSMB will meet quarterly, either in person or by conference call, to review all 
cumulative data from the trial, especially safety data. The DSMB will act independently of 
the participating centers and investigators. Data from all subjects will be reviewed at 
quarterly intervals beginning approximately three months after the first subject undergoes 
surgery. The DSMB will be provided with unblinded safety and efficacy data on a quarterly 
basis by the unblinded study statistician for evaluation in closed session. In addition, the 
DSMB will review all SAE reports in real time. 

The DSMB will follow procedures outlined in the DSMB Charter. The Charter will be 
consistent with FDA guidance regarding DSMB review and will include a description of 
the membership and operating guidelines. Guidelines will include the frequency of review, 
specification of data to be reviewed, conditions under which the progress of the trial may by 
altered, and conditions under which the blind may be revealed to the DSMB. The DSMB 
will be comprised of individuals who have no financial interest in the outcome of the trial 
and will have appropriate training and experience in neurology, neurosurgery, the conduct 
of clinical trials, or other areas of specialization as appropriate. 

In addition to formal review of data by the DSMB, all applicable FDA, IRB, and other local 
regulations will be followed by each participating center. This includes the reporting of 
serious adverse events to the IRBs, Study Director, the ADCS, Ceregene, and FDA as 
required by FDA regulations. The Study Director or an ADCS clinical monitor will visit 
each center on a regular basis during the course of patient enrollment and periodically 
thereafter. Ceregene will also co-monitor study sites on a regular basis. The purpose of 
these monitoring visits will be to review relevant documentation pertaining to consented 
subjects, to assure consistency between source documentation and the electronic case report 
forms, and to ensure compliance with all regulations and protocol requirements. A written 
report will be generated documenting each monitoring visit.
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All subjects who enter this trial should be asked to consider donating their brains after 
death. Analyses of brain tissue can provide invaluable information regarding the effects of 
CERE-110 in the treatment of Alzheimer’s disease. Donated brain tissue will be sent to the 
University of California, San Diego in La Jolla, California and the Ceregene AD Brain 
Bank at Rush University Medical Center in Chicago, IL. 

Ideally, brain donation should be discussed with subjects and their families at the start of 
the study. It is also important to remind subjects and their families periodically about the 
option of brain donation. Brain Donation materials, including a brochure for subjects and 
their family members and instruction materials for pathologists, will be provided to all 
study centers. The information for subjects and their families will need to be reviewed and 
approved by the IRB prior to use.  

At the time of a subject’s death, consent for autopsy and brain donation for research 
purposes must be obtained from the subject’s next-of-kin as required by local regulations. 
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15.1 Study Documentation and Storage 
Study documentation includes all source documents, paper and electronic case report forms, 
data correction forms, electronic data files, workbooks, monitoring logs, appointment 
schedules, Ceregene-investigator correspondence and regulatory documents (e.g., signed 
protocol and amendments, IRB correspondence and approved consent form and signed 
subject consent forms, and study material receipt and distribution records). 

The source document is the first place where a particular piece of information about a 
subject or a data point is recorded. Source documents should include all recordings of 
observations or notations of clinical activities and all reports and records necessary for the 
evaluation of the conduct of the study. Source documents include things such as laboratory 
reports, ECG tracings, X-rays, neuroradiologist reports, subject diaries, medical progress 
notes, hospital charts, pharmacy records, and any other similar reports or records of any 
procedure performed in accordance with the protocol. 

Whenever possible, the original recording of an observation should be retained as the 
source document. A photocopy is acceptable if an original has been misplaced, destroyed, 
or is otherwise not available, provided that it is a clear, legible, and exact duplication of the 
original document. 

15.2 Study Monitoring and Data Collection 
Representatives of the ADCS are responsible for contacting and visiting the investigator for 
the purpose of inspecting the facilities and inspecting various records of the trial (e.g., case 
report forms and other pertinent data). The ADCS clinical monitor is responsible for 
inspecting the eCRFs at regular intervals throughout the study to verify adherence to the 
protocol, the completeness and accuracy of the data, and adherence to local regulations on 
the conduct of clinical research. The investigator agrees to cooperate with the monitor to 
ensure that any problems detected in the course of these monitoring visits are resolved. 

In accordance with ICH GCP, representatives of the ADCS or Ceregene may select this 
study for audit. Inspection of site facilities, such as pharmacy, drug storage areas, and 
laboratories, and review of study-related records will occur to evaluate the trial conduct and 
compliance with the protocol, GCP, and applicable regulatory requirements. 
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16.1 Regulatory Authority Approval and Study Conduct 
In accordance with all applicable national regulations, Ceregene will obtain appropriate 
regulatory approval prior to initiating the study. Ceregene will submit the complete study 
protocol, the Informed Consent Document, and any other required regulatory documents to 
the FDA and to the Recombinant DNA Advisory Committee (RAC) of the NIH. The 
clinical trial described in this protocol will be conducted in compliance with the current 
revision of the Declaration of Helsinki and International Conference on Harmonization 
(ICH) Guidelines for Good Clinical Practice. 

16.2 Institutional Review Boards 
Institutional Review Boards (IRBs) must be constituted according to applicable state and 
federal requirements for each participating site. The protocol will be reviewed by 
appropriate boards and written, unconditional approval will be obtained and submitted to 
the ADCS prior to the commencement of the study. The Principal Investigator will be 
responsible for obtaining annual local IRBs approval or renewals throughout the duration of 
the study and for forwarding these approvals on to Regulatory Affairs at the ADCS. 

The Principal Investigator must obtain approval from the IRB for all subsequent ADCS 
protocol amendments and, when warranted, changes to the informed consent document. 
Protocol amendments can be made only with the prior approval of the ADCS and Ceregene. 
The Principal Investigator may not implement any protocol changes without prior 
notification to the ADCS and prior review and documented approval of the IRB, except 
where necessary to eliminate an immediate hazard to study participants or when the 
changes involve only the logistical or administrative aspects of the trial (ICH 4.5.4). The 
Principal Investigator shall notify the IRB of deviations from the protocol or serious 
adverse events occurring at the site, in accordance with local procedures.  

16.3 Institutional Biosafety Committees 
Before the start of the study, the study protocol and any other required documents will be 
submitted to the site Institutional Biosafety Committee (IBC) for review and approval. A 
copy of the written approval by the IBC must be received by Ceregene and the ADCS 
before recruitment of subjects into the study and shipment of study material. Any 
amendments to the protocol will be forwarded to the IBC. The Principal Investigator must 
keep a record of all communication with the IBC.  

16.4 Subject Informed Consent 
The principles of informed consent in the current edition of the Declaration of Helsinki will 
be implemented. Information will be given in both oral and written form as deemed 
appropriate by the site’s IRB. Subjects, their relatives, guardians, authorized 
representatives, and study partners will be given ample opportunity to inquire about the 
details of the study. If the Principal Investigator at a site is also the subject’s treating 
physician, the subject and study partner will be offered the option of discussing the study 
with another physician. The understanding subscale of the MacCAT-CR will be used to 



Protocol CERE-110-03 Page 90 Amendment 3 

assess capacity to consent. All investigators will attend a training meeting prior to the start 
of subject recruitment which will include instruction on the administration of the MacCAT-
CR a version of which will be adapted specifically for this protocol. Informed consent will 
be documented by the use of a written consent form approved by the IRB and signed by the 
subject and a study partner. The subject must also verbally indicate understanding of the 
study and the procedures involved, including the implications of sham surgery. 

The acquisition of informed consent will be documented in the subject’s source documents, 
as required by 21 CFR Part 312.62. The Informed Consent Form (ICF) must be signed and 
dated by the participant and by the person who conducted the informed consent discussion. 
The original signed ICF should be retained in accordance with institutional policy and a 
copy of the signed consent form will be provided to the subject. 

16.5 Subject Confidentiality 
The Principal Investigator must ensure that the participant’s anonymity is maintained. 
Subjects will be identified by a subject number only on all case report forms, documents 
submitted to the ADCS, and data transfers (e.g. from the central laboratory). Documents 
that are not for submission to the ADCS, such as source documents, should be kept in strict 
confidence with access limited to study personnel only. Each center will comply with all 
applicable FDA and federal as well as local regulations regarding subject confidentiality. 
All data will be coded by subject number to protect confidentiality of subjects. 

No reports or information about the study or its progress will be provided to anyone not 
involved in the study except if required by law. 

In compliance with ICH GCP Guidelines, it is required that the Principal Investigator and 
institution permit authorized representatives of regulatory agencies and the IRB direct 
access to review the subject’s original medical records and source documents for 
verification of study-related procedures and data. Direct access includes examining, 
analyzing, verifying, and reproducing any records and reports that are important to the 
evaluation of the study. The PI is obligated to inform participants that their study-related 
records may be reviewed by the above named representatives without violating the 
confidentiality of the participant. 

16.6 Inclusion of Women and Minorities
The goal for this study is a minimum of 50% enrollment of women. Based upon experience, 
no special efforts will be required to achieve this goal. We aim to enroll approximately 20% 
minority subjects, mainly African Americans. Minority enrollment will be monitored 
during the recruitment phase and special recruitment efforts, such as the involvement of 
minority recruitment consultants or additional outreach activities, will be initiated if 
required. 
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17.1 NIH Data Sharing Policy 
Data from this research will be shared with other researchers pursuant to the 02/26/2003 
“NIH Final Statement on Sharing Research Data.” The ADCS grant contains a data sharing 
policy consistent with the goals of the NIH, but which also respects the rights of 
commercial partners. The NIH policy on data sharing can be found online at: 

 
NIH believes that data sharing is important for further translation of research results into 
knowledge, products, and procedures to improve human health. The NIH endorses the 
sharing of final research data to serve these and other important scientific goals. To protect 
subjects’ rights and confidentiality, identifiers will be removed from the data before they 
are shared. 

17.2 Publication Policy 
The results of this study will be published. To coordinate dissemination of data from this 
study, a publication committee will be formed. The committee will consist of the Protocol 
Committee, interested Principal Investigators, representative of Ceregene, and appropriate 
ADCS staff. The publication committee will solicit input and assistance from other experts 
as appropriate and adhere to all ADCS Publications Policies. 
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