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Abstract: Alzheimer’s Disease (AD) is a degenerative brain disease caused by cell damage 
leading to brain changes such as amyloid plaques and neurofibrillary tangles. Alois Alzheimer 
was a clinical psychiatrist and neuroanatomist in Germany who first discovered Alzheimer’s 10 
Disease through microscopic viewing of Auguste D’s brain. Through more research following 
Dr. Alzheimer’s death, they began to stage AD. The six stages are: pre-clinical, mild, moderate, 
moderately severe, severe, and very severe. The current treatments approved by the FDA work to 
slow the progression of AD, rather than modify the disease. There are currently three Disease-
Modifying Biologic clinical-trial drugs on the market for AD: Gantenerumab, Lecanemab, and 15 
Solanezumab, each with completed phase one and phase two trials and several phase three trials 
in progress.  
One Sentence Summary: The research for a cure for Alzheimer’s Disease is escalating, and 
disease-modifying biologic drugs are slowly making their way into clinical trials. 
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The purpose of this review paper is to give an overview, history, and the phase-three 

disease-modifying biologic treatments in clinical trials (gantenerumab, lecanemab, and 

solanezumab) for Alzheimer’s Disease (AD). Globally, finding a cure for Alzheimer’s Disease is 

continuously progressing. Although there are many medications on the market for Alzheimer’s 5 

Disease, none have cured the disease, but rather, slowed down its progression. In the United 

States of America, Alzheimer’s Disease is the fifth leading cause of death for those individuals 

over the age of 65 years old and the overall seventh leading cause of death in the United States 

behind heart disease, cancer, COVID-19, accidents, stroke, and chronic lower respiratory 

diseases (1, 2). AD currently affects more than six million citizens, and in 2050, it is estimated to 10 

affect approximately 13 million (1). Additionally, one in three seniors perishes from Alzheimer’s 

Disease or other forms of dementia (1). These statistics bring to light the importance of finding a 

cure for AD.   

According to the Alzheimer’s Association, dementia is a “general term for loss of 

memory, language, problem-solving and other thinking abilities that are severe enough to 15 

interfere with daily life” (3). Diseases that fall under the term dementia include Alzheimer’s 

Disease (60-80%), Lewy Body Dementia (5-10%), Vascular Dementia (5-10%), Frontotemporal 

Dementia (5-10%), Parkinson’s Disease, Huntington’s Disease, and Mixed Dementia (3). 
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Alzheimer’s Disease 

According to the Alzheimer’s Association, 

AD is defined as a degenerative brain disease 

caused by cell damage leading to brain changes 

(4). Physiologically, the brain transforms by 5 

forming amyloid plaques, which are misfolded 

protein (amyloid-𝛽𝛽) aggregates present in nerve 

junctions, preventing connections between nerve 

cells (5,6). Amyloid-𝛽𝛽 has several conformations 

in the brain when these plaques are overproduced, or clearance is inhibited (7). These may 10 

include soluble monomers, oligomers, protofibrils, insoluble fibrils, and plaque as seen in Fig. 1 

(8). 

In addition to Amyloid-𝛽𝛽 plaques, fibrillary tangles are 

formed as seen in Fig. 2 (6). Hyperphosphorylated tau, encoded 

by MAPT is the protein that functions to form the core of the 15 

Amyloid-𝛽𝛽 plaques and fibrillary tangles (6). MAPT is located on 

chromosome 17 and functions to assemble and stabilize 

microtubules in the cell (11). Microtubules work to maintain cell 

shape, assist in cell division, and transport materials within cells 

(11). In those individuals with AD, tau will detach from the 20 

microtubules and stick together, consequently forming threads and tangles of tau within neurons 

Fig. 1 Conformations of Amyloid-𝛽𝛽 in Alzheimer's Disease (9) 

Fig. 2 Amyloid-β plaques and neurofibrillary 
tangles (10) 
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(12). The drawback of these tangles is that they block the transport system of the neuron, 

therefore impairing the synaptic communication between neurons (12).  

Initially, these alterations such as amyloid plaques and 

fibrillary tangles begin in the entorhinal cortex and hippocampus 

of the brain, which affects the individual’s memory (5). The 5 

locations of these areas of the brain can be seen in Fig. 3. The 

entorhinal cortex functions as a mediator for information that is 

entering and leaving the hippocampus, where the processes of 

learning and memory occur (13). Furthermore, other areas of the 

brain are damaged, causing a detrimental effect on the individual’s activities of daily living 10 

(ADLs) (5). Although this is the process of Alzheimer’s Disease, other forms of dementia also 

similarly affect an individual.  

There are two forms of AD: early-onset and late-onset. Late-onset Alzheimer’s Disease is 

considered sporadic, and the apolipoprotein E gene (APOE) is seen to be a genetic risk factor, 

specifically the 𝜀𝜀4 allele of the APOE gene (14,15). The function of APOE is to regulate the 15 

amount of cholesterol present (15). Individuals with this allele tend to have amyloid-𝛽𝛽 onset 

earlier than those that do not carry the allele (15).  

Fig. 3 Location of the Entorhinal Cortex and 
Hippocampus in the brain (5) 
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Generally, the greatest risk for an individual having Alzheimer’s 

Disease is their age (4). The one exception to the rule is thousands of 

individuals living with early-onset Alzheimer’s Disease (4). In early-onset 

Alzheimer’s Disease, there are two subtypes: common and genetic (familial) 

(16). The common type of early-onset AD is very similar in progression to 5 

that of late-onset AD, but it forms in adults before the age of 65 (16). The 

genetic (familial) type of early-onset Alzheimer’s Disease is rare, as only a 

few hundred individuals have this subtype, where a specific gene contributes 

to their disease (16). The specific gene mutations that are linked to early-

onset AD are Amyloid precursor protein (APP), Presenilin 1 (PSEN1), and 10 

Presenilin 2 (PSEN2) (16). The pathogenic events that lead to Alzheimer’s Disease can be seen 

in Fig 4. On average, individuals will begin showing symptoms between 30-50 years old (16). 

The risk for both subtypes of early-onset Alzheimer’s Disease is a family history (16).  

  

Fig. 4 Pathogenic events that lead to 
Alzheimer's Disease (17) 
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Symptoms Of Alzheimer’s Disease 

The signs and symptoms of AD vary based on what stage of the disease the individual is 

in. A breakdown of the stages of AD can be seen in later sections of this article, however, there 

are common signs and symptoms that someone with AD may present with. Beginning with 

noncognitive symptoms, an individual may present with apathy, depression, agitation, 5 

aggression, and psychosis (1). The cognitive symptoms of Alzheimer’s Disease include problems 

with language, memory, and thinking (1). In the early stages of the disease, individuals may have 

difficulties remembering the latest conversations, names of family/friends, and important events, 

in addition to apathy and depression (1). In the later stages of the disease, individuals may 

include compromised communication, disorientation, confusion, lack of judgment, changes in 10 

behaviors, and difficulty with swallowing, speaking, and walking (1). When symptoms of AD 

begin, seeing a practitioner is vital so that a diagnosis can be made.  
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Diagnosis Of Alzheimer’s Disease 

Diagnosing Alzheimer’s Disease varies greatly and is dependent on which stage of the 

disease the patient currently resides in (10). Individuals on average, live four to eight years 

following diagnosis (24).  

 If the patient is in the early stages of the disease, neuropsychological testing, and a Mini-5 

Mental State Examination (MMSE) can help obtain a baseline for testing in the future (10). 

Checking the thyroid and vitamin B-12 levels are important to identify any secondary causes of 

dementia and other disorders that are common in the elderly (10). To exclude other forms of 

dementia, a CT scan and MRI are obtained (10). The most common way to diagnose a patient 

with Alzheimer’s Disease is through neuropathology and the finding of Amyloid- 𝛽𝛽 plaques or 10 

neurofibrillary tangles (10). 

A Mini-Mental State Examination is a commonly used test of cognitive function among 

the geriatric population (18). During this assessment, orientation, attention, memory, language, 

and visual-spatial skills are examined (18). The MMSE’s scores range from 0-30 (18). If an 

individual scores above 26, they are deemed competent, scoring from 19-24 indicates the earlier 15 

stages of AD, 10-20 indicates the moderate stage of AD, and scores 9 or less indicate severe AD 

(19). Table 1 indicates the scores and matching educational levels (18). 

Score Educational Levels 
22 or below 7th grade or lower 
24 or below 8th grade or some high school 
25 or below High school graduate 
26 or below Some college or high school  

Table 1: MMSE scores and corresponding educational levels (18) 
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Treatments 

Current treatments for Alzheimer’s 

Disease are donepezil, rivastigmine, galantamine, 

and memantine and are laid out in Fig 5 (16,10). 

These medications work to provide individuals 5 

with comfort, dignity, and independence for a 

longer time (20). The problem with these 

medications is that the disease is not being 

modified, rather it is being slowed (20). In 2021, 

Aducanumab was added to the current treatments 10 

for Alzheimer’s Disease as a disease-modifying 

biologic treatment (20). The purpose of this review is to look at three other medications that are 

in the stage-three process of clinical trials for disease-modifying biologics: gantenerumab, 

lecanemab, and Solanezumab.  

Clinical trials for Alzheimer’s disease test and monitor activities of daily living (ADLs), 15 

along with other mental examinations, such as a Mini-Mental State Examination determine the 

effectiveness of a specific drug. Activities of daily living are those skills required to manage 

one’s basic physical needs, including personal hygiene or grooming, dressing, toileting, 

transferring or ambulating, and eating (21). While progressing through the stages of Alzheimer’s 

Disease and other forms of dementia discussed above, individuals will lose the ability to perform 20 

these tasks independently. 

  

Fig. 5 Current Treatments for Alzheimer's Disease (10) 
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History Of Alzheimer’s Disease 

 

 

Alois Alzheimer was born (1864) and raised in Marktbreit, Germany (22). Alois attended 

university in Berlin, Freiburg, and Würzburg where his interest in anatomy and microscopes 5 

developed (22). He obtained his degree in medicine from Würzburg with his dissertation focused 

on anatomy (22). In 1852, Alois applied and accepted a position at the “Community Hospital for 

Mental and Epileptic Patients in Frankfurt” as a clinical psychiatrist and neuroanatomist (22). 

In 1906, Dr. Alois Alzheimer discovered “a peculiar severe disease process of the 

cerebral cortex” (22). This discovery came after the death of his patient, a 50-year-old woman, 10 

Auguste D, whom he first met in 1901 (22). Beginning with her admission to the Frankfurt 

Psychiatric Hospital on November 25, 1901 (6), her husband commented on a starting symptom 

of paranoia, which then aggressively progressed into “sleep disorders, disturbances of memory, 

aggressiveness, crying and progressive confusion” over the next few years until she died in 1906 

(22). Proceeding her death and autopsy, Dr. Alzheimer examined Mrs. Auguste’s brain at the 15 

cellular and tissue level (16). His findings included changes in the brain that included plaques 

Fig. 6 The Timeline of the History of Alzheimer’s Disease (16,22,6) 
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and “neurofibrillary tangles” (22). With these conclusions, Dr. Alzheimer presented the case and 

findings at the “37th Meeting of South-West German Psychiatrists in Tubingen,” however there 

were little to no comments or discussion on the topic (22). Following the meeting, the Tubingen 

press published and commented on the lectures, however, Dr. Alzheimer’s lecture was only 

discussed for two lines out of the entire publication (22). This small, yet essential publication 5 

began the research and communication on Alzheimer’s Disease (22).  

Following Mrs. Auguste’s case, Dr. Alzheimer published three other cases in 1909 (22). 

In 1910, Alzheimer’s Disease was mentioned in the third edition of the textbook Psychiatrié (22). 

A year later, Dr. Alzheimer published a “plaque-only variant” where there was no presence of 

neurofibrillary tangles in Mr. Josef F (22). The difference between the “plaque-only variant” and 10 

the presence of both plaque and neurofibrillary tangles was discovered by H-J. Moller and M.B. 

Graeber as different stages of Alzheimer’s Disease (22). 

Only a few years later, in 1915 and at age 51 (22), Dr. Alois Alzheimer died following 

“renal and respiratory failure” (23). 

  15 
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Stages Of Alzheimer’s Disease (24) 

Preclinical Stage 

At the preclinical stage of Alzheimer’s Disease, the individual is not showing any 

symptoms of the disease, however, their brain is undergoing significant changes (25). Due to not 

showing symptoms and being high-functional (functioning mentally and physically at a higher 5 

level than others with AD (26), individuals are usually not diagnosed in this stage (24). 

Mild Stage 

Presumably due to aging, individuals at this stage are thought to have mild forgetfulness, 

but this forgetfulness is thought to come with aging (25). Additionally, they may have problems 

concentrating on certain tasks, remembering names, recent events, where they put a valuable 10 

object, finding correct words to express themselves, plans they made, how to stay organized, 

managing their money, etc. (25,24). Despite these difficulties, the individual still may work, 

drive, and participate in social gatherings (27). Due to continuous participation, they may be 

aware of their memory problems, as well as their friends and family (25). This worry may 

warrant an exam from a practitioner, who will be able to identify the symptoms and diagnose 15 

using specific diagnostic tools (27). Once diagnosed, this is the optimal time to make financial, 

legal, and end-of-life plans as the individual can participate in these important decisions (27). 

Moderate Stage  

The moderate stage of Alzheimer’s is on average the longest stage, as it may last for 

several years (27). Patients at this stage have an increasingly more difficult time remembering 20 

events, learning new things, planning complex events, and their names, reading, writing, and 

working with numbers (25). As the disease is progressing, the individual may find difficulty in 

recognizing family/friends, lose track of time, repeat stories/thoughts/events, and need assistance 
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with activities of daily living. (25,24). Behavioral changes include moodiness, personality 

changes, hallucinations, paranoia, delusions, restlessness, agitation, anxiety, and becoming 

emotional (25). During this time, it is important to find the activities that the individual can still 

complete independently, those that require simplifying, and finally those activities where 

assistance is needed (27). A concern in this stage of the disease is wandering from home (23). As 5 

the individual progresses through this stage, they may need to transition to a higher level of care 

(27).  

Moderately Severe Stage 

During the moderately severe stage, individuals have significant confusion, as seen with 

not recognizing immediate family members, or thinking that strangers are family members (24). 10 

Additionally, they will continue to decline in the ability to perform activities of daily living, and 

urinary and fecal incontinence begin to occur (24). Finally, the individual has sleep disturbance 

(24).  

Severe Stage 

Those in the severe stage begin a decline in health (24). The individual’s memory is lost, 15 

they need assistance with all ADLs, are unaware of their surroundings, have weight loss, begin 

declining in their ability to sit, walk, or eat without aid, and have continued problems with 

incontinence (24).  

Very Severe Stage 

In the very late stage of the disease, the individual loses the ability to respond to their 20 

environment, carry on a conversation, and control movement (27). Conversations are scarce as 

the individual is only able to say some words and phrases and cannot carry on a conversation 

(25), this also leads to difficulty in communicating their pain (27). Although interaction and 



13 
 

communication are severely limited in this stage, simple things such as listening to relaxing 

music, and having gentle care and touch can benefit them (27). A great benefit for individuals 

suffering from Alzheimer’s at the end of their life is hospice care (27). Hospice care functions by 

providing comfort for the individual, while also keeping their dignity (27) during the last six 

months or less of their life. 5 

End of Life 

During the final stage of Alzheimer’s Disease, individuals forget how to swallow (24). 

This significant problem may cause food/drink to enter the trachea and into the lungs rather than 

the esophagus to the stomach (24). When food/drink enters the lungs, it may cause infections that 

the individual is unable to combat (24). Other causes of death to an individual with Alzheimer’s 10 

Disease are pneumonia, malnutrition, and dehydration (24).  
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Stage 3 Disease-Modifying Biologic Drugs 

Gantenerumab 

 Gantenerumab is a human anti-amyloid-𝛽𝛽 IgG2 monoclonal antibody (28). It 

works by binding to Amyloid-𝛽𝛽 aggregates such as oligomers, fibrils, and plaques in the brain 

(28). Gantenerumab is specifically targeted for individuals in the preclinical and mild stages of 5 

early-onset Alzheimer’s Disease (28). Amyloid plaques are removed by Fc receptor-mediated 

phagocytosis (28). The current dosage of gantenerumab is 1200 mg/mo. via subcutaneous 

injection to reduce amyloid plaques (28). There are currently seven clinical trials for 

gantenerumab, six of which are in stage three trials and can be seen in Table 2.  

 There were four, phase one trials for 10 

gantenerumab to determine the safety, tolerability, 

pharmacokinetics, and pharmacodynamics of 

Gantenerumab (30). The enrollment for these studies 

was 308 individuals (30,29). In one of the studies, 

individuals were randomly placed in one of three 15 

groups: 60 mg gantenerumab, 200 mg gantenerumab, 

or placebo (29). The results of this study showed that 

the level of cortical brain amyloid decreased by 15.6% 

for those in the 60 mg group and 35.7% for those in the 200 mg group (29). As seen in Fig. 7, the 

amount of amyloid load increases in most parts of the brain in those that were in the placebo 20 

group except for the pons, which originally has only a small amount of amyloid deposition (29). 

With those who were in the 60 mg of gantenerumab, on average, the anterior cingular cortex, 

medial temporal cortex, and striatum decreased in amyloid deposition, while the other parts of 

Fig. 6 Median percent change of amyloid load from 
baseline of brain areas after treated with placebo, 60 
mg of Gantenerumab, and 200 mg of Gantenerumab 
(29). 
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the brain still had an increase in deposition (29). In contrast to the individuals in the placebo and 

60 mg of gantenerumab groups, in the 200 mg gantenerumab group, each part of the brain 

decreased in amyloid load significantly (29). Overall, Fig. 7 indicates that the individuals in the 

200 mg gantenerumab group had the most decrease in amyloid load than the placebo or the 60 

mg gantenerumab group.  5 

 In the phase two trial, known as the SCarlet RoAD trial, the researchers determined the 

efficacy and safety of gantenerumab in 797 individuals (30,31). Patients were put into one of 

three groups: 105 mg 

gantenerumab, 225 mg 

gantenerumab, or placebo for two 10 

years (31). In December of 2014, 

the trial was discontinued and 

unblinded due to futility, however, 

the results obtained suggested that 

dosing at higher amounts would be needed (31).  15 

 Following the suggested dose increase of gantenerumab, researchers began a substudy in 

which 89 patients were placed into a titration group that had a target goal of 1200 mg every four 

weeks (32). The results of this study were that at the year one check-up, 37% of patients had 

amyloid-𝛽𝛽 plaques below the baseline, and in year two, the number increased to 51% (32). Fig. 8 

demonstrates the decrease in amyloid- 𝛽𝛽 plaques at year one (52 weeks) and year two (104 20 

weeks) with PET scan axial images of the brain (32). In conclusion, dosing gantenerumab at 

1200 mg for two years gave a strong removal of amyloid-𝛽𝛽 plaques (32).  

Fig. 7 Amount of amyloid-𝛽𝛽 shown in MRIs of five patients at baseline, week 
52, and week 104. (32) 
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 In Table 2 below, current studies of gantenerumab are presented with the start/end dates, 

active/recruiting stage, the number of participants, and the primary outcomes (8).  
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Projected 
End date 

“Safety and Efficacy Study 
of Gantenerumab in 
Participants with Early 
Alzheimer’s Disease” (33) 

August 
22,  
2018 
 
November 
23, 2023 

Active 982  Change from baseline to the 116th week in CDR-GS 

“A Study to Evaluate the 
Safety and Tolerability of 
Long-term Administration of 
Gantenerumab in 
Participants with 
Alzheimer’s Disease” (34) 

May 22,  
2020 
 
April 27, 
2023 

Active 116  Percentage of participants with adverse and serious 
adverse events, changes in score of Columbia-Suicide 
Severity Rating Scale (C-SSRS), participants with 
Amyloid-Related Imaging Abnormalities-Edema 
(ARIA-E), participants with Amyloid-Related Imaging 
Abnormalities-Hemosiderin deposition (ARIA-H), 
participants with anti-drug antibody (ADA) to 
Gantenerumab, participants with injection-site 
reactions, and participants who discontinued treatment 

“Efficacy and Safety Study 
of Gantenerumab in 
Participants with Early 
Alzheimer’s Disease” (35) 

June 6,  
2018 
 
November 
2, 
2023 

Recruiting 1016  Change from baseline to 116th week in CDR-GS 

“A Study to Evaluate the 
Efficacy and Safety of 
Gantenerumab in 
Participants at Risk for or at 
the Earliest Stages of 
Alzheimer’s Disease (AD)” 
(36) 

June 24,  
2022 
 
October 
13,  
2028 

Recruiting 1200 Change in Preclinical Alzheimer’s Cognitive 
Composite-t (PACC-5) scores from baseline to year 
four.  

“A Study to Evaluate the 
Safety, Tolerability, and 
Efficacy of Long-term 
Gantenerumab 
Administration in 
Participants with 
Alzheimer’s Disease” (37) 

February 
1,  
2021 
 
December 
27,  
2024 

Recruiting 2032 Percentage of participants with adverse and serious 
adverse events, change in C-SSRS, participants with 
ARIA-E, participants with ARIA-H, and participants 
with injection-site reactions 

“Dominantly Inherited 
Alzheimer Network Trial: 
An Opportunity to Prevent 
Dementia. A Study of 
Potential Disease-Modifying 
Treatments in Individuals at 
Risk for or With a Type of 
Early Onset Alzheimer's 
Disease Caused by a Genetic 
Mutation. Master Protocol 
DIAN-TU001” (38) 

December, 
2012 
 
July, 
2022 

Recruiting 490 Assess cognitive efficacy in individuals whose AD is 
caused by mutations measured via the DIAN-
Multivariate Cognitive Endpoint from a change in 
baseline to weeks 52, 104, 156, and 208.  

Table 2 Gantenerumab: Stage 3, active or recruiting clinical trials (39). 
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Lecanemab 

Lecanemab is an IgG1 monoclonal antibody that targets and binds to soluble aggregated 

amyloid-𝛽𝛽, specifically oligomers and protofibrils (40). This drug was first developed at 

BioArctic Neuroscience, where they discovered a mutation in the Amyloid Precursor Protein 5 

(APP) (41). Individuals with the mutation and Alzheimer’s Disease, have high levels of amyloid- 

𝛽𝛽 protofibrils and an absence of amyloid plaques (41). There are currently four clinical trials for 

lecanemab, three of which are in stage three trials: AHEAD 3-45, Clarity AD, and DIAN-TU 

(42).  

The phase one trial’s purpose was to determine the safety and tolerability of lecanemab or 10 

BAN2401 in 80 subjects with mild-moderate Alzheimer’s Disease (43,41). Its methods included 

varying dosages from 0.1 mg/kg each dose to 10 mg/kg biweekly (43). During this trial, they 

evaluated Amyloid Related Imaging Abnormalities ((ARIA) E (edema) /H (hemorrhage)) using 

magnetic resonance imaging (MRI), and the effects on biomarkers by analyzing their 

Cerebrospinal Fluid (CSF) (43). The results from this trial indicated that the prevalence of 15 

ARIA-E/H was no more common than they were in the placebo, the half-life of lecanemab is 

about seven days, and there were no effects of lecanemab on CSF biomarkers (43). The 

limitation of this clinical trial was that they could not indicate the most effective dose, because 

there were no effects on the CSF biomarkers (43). With these specific findings, they moved on to 

the efficacy of lecanemab in the phase 2b trial (43). 20 

Following the phase one trial, researchers designed a Bayesian adaptive phase 2, proof-

of-concept trial (44). The purpose of this trial was to assess the most effective dosage for 

BAN2401 in individuals with early AD at ≥90% of effect (44). Based on results from the phase 
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one trial, dosages 5 mg/kg and 10 mg/kg monthly, and 2.5 mg/kg, 5 mg/kg, and 10 mg/kg 

biweekly were used (44). A simulation of the study was utilized for 800 subjects (44).  

In the phase 2b proof-of-concept clinical trial, researchers hypothesized that reducing 

Amyloid-𝛽𝛽 aggregates would be an effective way to treat the early stages of Alzheimer’s Disease 

(8). The enrollment for this study was 854 individuals (8). This trial, although it did not meet its 5 

original goal of 12-months, as the 10 mg/kg dose showed to be 64% better than the placebo, 

rather than the target of 80% (8). Additionally, the tolerability of Lecanemab was assessed and 

there was a 9.9% incidence of ARIA-E/H (8). Overall, at 18-months, analyses showed a 

reduction in Amyloid-𝛽𝛽, while also reducing the clinical decline in various endpoints (8).  

Following this phase 2b clinical trial, are the phase 3 Clarity AD, AHEAD 3-45, and 10 

DIAN-TU trials as seen in Table 3 (45). 

Study Date 
Started/ 
Projected 
End date 

Stage Participants Primary Outcome(s) 

“AHEAD 3-45 Study: A Study 
to Evaluate Efficacy and Safety 
of Treatment With Lecanemab 
in Participants With Preclinical 
Alzheimer’s Disease and 
Elevated Amyloid and Also in 
Participants With Early 
Preclinical Alzheimer’s Disease 
and Intermediate Amyloid” 
(46) 

July 13,  
2020 
 
October 
25,  
2027 

Recruiting 1400  A45 – change from baseline in PACC5 
(Preclinical Alzheimer Cognitive 
Composite 5) score at 216 weeks 
A3 – change from baseline in Amyloid 
Positron Emission Tomography (PET) 
Standard Uptake Value Ratio (SUVr) 
at 216 weeks 

“A Study to Confirm Safety and 
Efficacy of Lecanemab in 
Participants With Early 
Alzheimer’s Disease (Clarity 
AD)” 
(47) 

March 27, 
2019 
 
August 
29, 
2024 

Active 1766 (set) Baseline change in the CDR-SB at 18 
months 

Dominantly Inherited Alzheimer 
Network Trial: An Opportunity 
to Prevent Dementia. A Study of 
Potential Disease-Modifying 
Treatments in Individuals With 
a Type of Early Onset 
Alzheimer’s Disease Caused by 
a Genetic Mutation (DIAN-
TU)”  
(48) 

December 
22, 2021 
 
October, 
2027 

Recruiting 168 Week 24-104 and week 24-208 in tau 
PET in the population with symptoms 

Table 3 Lecanemab: Stage 3, active or recruiting clinical trials (45) 
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Solanezumab 

 Solanezumab is also a humanized form of immunoglobulin G1 monoclonal antibody that 

works by binding to the mid-domain of the amyloid-𝛽𝛽 peptide (7). This antibody is designed to 

promote increased clearance of amyloid-𝛽𝛽 peptides (7). Specifically, Solanezumab works by 

removing soluble Amyloid-𝛽𝛽 that is toxic to neuronal synapse function (49). 5 

 The purpose of the phase one trial was to assess the pharmacodynamics, 

pharmacokinetics, safety, and tolerability of Solanezumab between white and Japanese 

individuals with AD (50). The individuals were divided into two groups: white and Japanese, 

then further divided and given via intravenous infusion either 0.5 mg/kg, 1.5 mg/kg, 4.0 mg/kg, 

or 10.0 mg/kg of Solanezumab (50). Additionally, a study was done in Japan where 400mg of 10 

Solanezumab was given to 33 individuals with mild-moderate AD, and the time intervals were 

varied between one, four, or eight weeks (49). Biomarkers studies found specific changes in 

“plasma and CSF A𝛽𝛽40, A𝛽𝛽42, plasma pyro-Glu A𝛽𝛽, and plasma and CSF N-terminally 

truncated A𝛽𝛽, but not CSF total tau and phosphorylated tau” (49).  

 In the phase two trial, the purpose was to assess Solanezumab’s safety and tolerability 15 

(49). The enrollment for this trial was 52 patients, and they were divided into two groups 

(Placebo and Solanezumab), then further subdivided into four groups: 100mg every 4 weeks, 

100mg once weekly, 400 mg every 4 weeks, and 400 mg once weekly (51). Those in the 

Solanezumab group received the drug for 12 weeks (51). To determine the effectiveness of 

Solanezumab, researchers used magnetic resonance imaging and CSF (51). For patients in the 20 

group taking 400 mg once weekly, Solanezumab decreased the amount of unbound A𝛽𝛽(1-40) in 

CSF, however, the treatment increased the amount of unbound A𝛽𝛽(1-42) in CSF (51). In 



21 
 

conclusion, researchers believe that Solanezumab may be able to mobilize A𝛽𝛽(1-42) from 

plaques of amyloid-𝛽𝛽 (51). 

 EXPEDITION 1 and EXPEDITION 2 led researchers into phase 3 trials (52). The 

purpose of these studies was to see changes from baseline to the 80th week on the Alzheimer’s 

Disease Assessment Scale, specifically the 11-item cognitive subscale (ADAS-cog11) and the 5 

Alzheimer’s Disease Cooperative Study, the Activities of Daily Living scale (ADCS-ADL) (52). 

In EXPEDITION 1, 1012 patients were enrolled, and in EXPEDITION 2 1040 patients were 

enrolled (52). In each study, patients were randomly assigned into two groups: placebo or 

Solanezumab (52). Those in the Solanezumab group received the dose at 400mg intravenously 

every 4 weeks for 18 months (52). The results in EXPEDITION 1 showed -0.8 points on the 10 

ADAS-cog11, and -0.4 points on the ADCS-ADL score as seen in Table 4 (52). Following 

EXPEDITION 1, EXPEDITION 2, showed -1.3 points on the ADAS-cog11, and +1.6 points on 

the ADCS-ADL as seen in Table 5 (52). As seen in the primary outcomes of EXPEDITION 1 

and EXPEDITION 2, no study showed noteworthy progress (52).  

 15 
Table 4 EXPEDITION 1: Primary and Secondary Outcomes (52) 
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Table 5 EXPEDITION 2: Primary and Secondary Outcomes (52). 

 The third phase three trial, EXPEDITION 3, was completed due to the first two, phase 

three trials being unsuccessful (7). The trial design for EXPEDITION 3 explicitly stated that the 

patients with AD must have evidence via biomarker of an amyloid-related disease through a 5 

positron-emission tomography (PET) scan or cerebrospinal fluid (CSF) (7). The enrollment of 

the EXPEDITION 3 study was 2129 individuals with AD, 1057 individuals received the 

Solanezumab treatment, and 1072 received the placebo (53). Solanezumab was administered for 

76 weeks via intravenous infusion at 400mg or the placebo every four weeks (7). To determine 

the effectiveness of Solanezumab, they assessed based on the ADAS-cog14, a similar scale to 10 

that of ADAS-cog11 used in the EXPEDITION 1 and EXPEDITION 2 trials (7). The results 

from the primary outcome as seen in Table 6 showed the mean change at 80 weeks was +6.65, 

whereas the placebo change at 80 weeks was +7.55 (7). The differences in the primary and 

secondary outcomes indicated overall that Solanezumab did not significantly reduce cognitive 

decline (7).  15 
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Table 6 EXPEDITION 3 Primary Outcomes (53) 

There are currently two clinical trials for Solanezumab, DIAN-TU, and A4 as seen in 

Table 7. DIAN-TU (Dominantly Inherited Alzheimer Network Trial) is a study of potential 

treatments for individuals who are at risk or have early-onset Alzheimer’s Disease that is caused 5 

by a genetic mutation (53). Particularly, assessing the safety, tolerability, biomarkers, and 

cognitive efficacy of Solanezumab (53). This drug will be administered intravenous infusion at 

increasing doses every four weeks (53). Alternatively, the purpose of A4 (Clinical Trial for 

Solanezumab for Older individuals who may be at risk for Memory Loss) is to test whether 

Solanezumab can slow the progression of memory difficulties that are associated with amyloid-𝛽𝛽 10 

plaques (54). This drug will be administered through an intravenous infusion at 400-1600mg 

every four weeks for 240 weeks (54).   

 

 

 15 
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Study Date 
Started/ 
Projected 
End date 

Stage Participants Primary Outcome(s) 

“Dominantly Inherited Alzheimer 
Network Trial: An Opportunity to 
Prevent Dementia. A Study of 
Potential Disease-Modifying 
Treatments in Individuals at Risk 
for or With a Type of Early Onset 
Alzheimer's Disease Caused by a 
Genetic Mutation. Master Protocol 
DIAN-TU001” (53) 

December, 
2012 
 
July,  
2022 

Recruiting 490 “Assess cognitive efficacy in 
individuals with mutations causing 
dominantly inherited AD as measured 
by the change from baseline in the 
DIAN-Multivariate Cognitive 
Endpoint” 

“Clinical Trial of Solanezumab for 
Older Individuals Who May Be at 
Risk for Memory Loss (A4)” (54) 

February 
28, 
2014 
 
June 30,  
2022 

Active 1150 “Change from baseline of the 
Preclinical Alzheimer Cognitive 
Composite (PACC)” 

Table 7 Solanezumab: Stage 3, active or recruiting clinical trials (55) 
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Conclusion 

Dr. Alois Alzheimer, a German neuroanatomist and clinician discovered Amyloid-𝛽𝛽 plaques and 

neurofibrillary tangles following the death of Auguste D in 1906. Following this discovery and 

research in years to follow, Alzheimer’s Disease was founded as a degenerative brain disease 

caused by cell damage. Alzheimer’s Disease currently affects six million Americans, and it is 5 

expected to increase to 13 million by 2050. The stages of AD vary based on the resource, 

however, this paper focused on six stages: preclinical, mild, moderate, moderately severe, severe, 

and very severe with the longest stage being moderate. As the progression through each stage 

increases, the independence of performing an individual’s activities of daily living decreases. 

The effects of AD on the brain and activities of daily living are known, however treating AD is 10 

another story. The current treatments for AD are only used to slow the progression and treat the 

symptoms rather than change the disease state. Aducanumab, the first disease-modifying 

biologic drug was approved for use in 2021. Three drugs, gantenerumab, lecanemab, and 

Solanezumab are also disease-modifying biologics and are currently in stage-three clinical trials. 

Ganterumab showed promising results in phases one and two, and currently has six, phase three 15 

trials in progress. Lecanemab did not show promising results in its phase one trial, as researchers 

could not determine the most effective dosing. The phase two trial, however, showed a reduction 

in Amyloid-𝛽𝛽 while also reducing the decline in several clinical endpoints. Lecanemab currently 

has three, phase three trials in progress. Solanezumab in both phase one and multiple phase two 

trials did not show promising results, however, they continue researching as there are two, stage 20 

three trials in progress. In conclusion, the research for Alzheimer’s Disease has a promising 

outlook, especially with the disease-modifying biologic drugs currently in clinical trials.  

  



26 
 

References and Notes 

1. “Alzheimer's Disease Facts and Figures.” Alzheimer's Disease and Dementia, 2022, 
https://www.alz.org/alzheimers-dementia/facts-figures.  

2. “FASTSTATS - Deaths and Mortality.” Centers for Disease Control and Prevention, 
Centers for Disease Control and Prevention, 13 Jan. 2022, 5 
https://www.cdc.gov/nchs/fastats/deaths.htm.  

3. “What Is Dementia?” Alzheimer's Disease and Dementia, Alzheimer's Association, 
https://www.alz.org/alzheimers-dementia/what-is-
dementia#:~:text=Dementia%20is%20a%20general%20term,help%20those%20affected
%20by%20Alzheimer's.  10 

4. “Dementia vs. Alzheimer's Disease: What Is the Difference?” Alzheimer's Disease and 
Dementia, https://www.alz.org/alzheimers-dementia/difference-between-dementia-and-
alzheimer-s.  

5. “What Is Alzheimer's Disease?” National Institute on Aging, U.S. Department of Health 
and Human Services, 8 July 2021, https://www.nia.nih.gov/health/what-alzheimers-15 
disease.  

6. Ryan, Natalie S., et al. “Alzheimer’s Disease in the 100 Years since Alzheimer’s Death.” 
Brain, vol. 138, no. 12, Dec. 2015, pp. 3816–3821., 
https://doi.org/10.1093/brain/awv316.  

7. Honig, Lawrence S., et al. “Trial of Solanezumab for Mild Dementia Due to Alzheimer’s 20 
Disease.” New England Journal of Medicine, vol. 378, no. 4, 25 Jan. 2018, pp. 321–330., 
https://doi.org/10.1056/nejmoa1705971.  

8. Swanson, Chad J., et al. “A Randomized, Double-Blind, Phase 2B Proof-of-Concept 
Clinical Trial in Early Alzheimer’s Disease with Lecanemab, an Anti-Aβ Protofibril 
Antibody.” Alzheimer's Research & Therapy, vol. 13, no. 1, 17 Apr. 2021, 25 
https://doi.org/10.1186/s13195-021-00813-8.  

9. Taneja, Vibha, et al. “Toxic Species in Amyloid Disorders: Oligomers or Mature Fibrils.” 
Annals of Indian Academy of Neurology, vol. 18, no. 2, 2015, pp. 138–145., 
https://doi.org/10.4103/0972-2327.144284.  

10. Blennow, Kaj, et al. “Alzheimer's Disease.” The Lancet, vol. 368, no. 9533, 2006, pp. 30 
387–403., https://doi.org/10.1016/s0140-6736(06)69113-7.  

11. “MAPT Gene: Medlineplus Genetics.” MedlinePlus, U.S. National Library of Medicine, 
18 Aug. 2020, https://medlineplus.gov/genetics/gene/mapt/.  

12. “What Happens to the Brain in Alzheimer's Disease?” National Institute on Aging, U.S. 
Department of Health and Human Services, https://www.nia.nih.gov/health/what-35 
happens-brain-alzheimers-
disease#:~:text=In%20Alzheimer's%20disease%2C%20however%2C%20abnormal,the%
20synaptic%20communication%20between%20neurons.  

13. Wilson, Donald A, et al. “Chapter 11 - Cortical Odor Processing in Health and Disease.” 
Progress in Brain Research, vol. 208, Elsevier, Amsterdam, The Netherlands, 2014, pp. 40 



27 
 

275–305, 
https://www.sciencedirect.com/science/article/abs/pii/B9780444633507000115.  

14. DeTure, Michael A., and Dennis W. Dickson. “The Neuropathological Diagnosis of 
Alzheimer’s Disease.” Molecular Neurodegeneration, vol. 14, no. 1, 2 Aug. 2019, 
https://doi.org/10.1186/s13024-019-0333-5.  5 

15. Xing, Feng, et al. “Apolipoprotein E Ε4 and Ε3 Alleles Associate with Cerebrospinal 
Fluid Tau and Cognition in the Presence of Amyloid-𝜷𝜷 in Mild Cognitive Impairment but 
Not in Alzheimer’s Disease.” Journal of Integrative Neuroscience, vol. 20, no. 2, 30 June 
2021, pp. 277–286., https://doi.org/10.31083/j.jin2002027.  

16. “Early-Onset Alzheimer's Disease.” Johns Hopkins Medicine, The Johns Hopkins 10 
Univeristy, The Johns Hopkins Hospital, and Johns Hopkins Health System, 
https://www.hopkinsmedicine.org/health/conditions-and-diseases/alzheimers-
disease/earlyonset-alzheimer-disease.  

17. Hardy, John, and Dennis J. Selkoe. “The Amyloid Hypothesis of Alzheimer's Disease: 
Progress and Problems on the Road to Therapeutics.” Science, vol. 297, no. 5580, 19 July 15 
2002, pp. 353–356., https://doi.org/10.1126/science.1072994.  

18. “Mini-Mental State Exam (MMSE).” National Institute of Health, 27 Sept. 2005.  
19. Andrew Rosenzweig, MD. “Can the Mini-Mental State Exam (MMSE) Diagnose 

Alzheimer's?” Verywell Health, Verywell Health, 26 May 2020, 
https://www.verywellhealth.com/mini-mental-state-exam-as-an-alzheimers-screening-20 
test-
98623#:~:text=Scores%20on%20the%20MMSE%20range,the%2019%20to%2024%20ra
nge.  

20. “How Is Alzheimer's Disease Treated?” National Institute on Aging, U.S. Department of 
Health and Human Services, 8 July 2021, https://www.nia.nih.gov/health/how-25 
alzheimers-disease-treated.  

21. Edemokong, Peter F, et al. Statpearls. NCBI, 
https://www.ncbi.nlm.nih.gov/books/NBK470404/.  

22. Hippius, Hanns, and Gabriele Neundörfer. “The Discovery of Alzheimer's Disease.” 
Dialogues in Clinical Neuroscience, vol. 5, no. 1, Mar. 2003, pp. 101–108., 30 
https://doi.org/10.31887/dcns.2003.5.1/hhippius.  

23. Tagarelli, Antonio, et al. “Alois Alzheimer: A Hundred Years after the Discovery of the 
Eponymous Disorder.” International Journal of Biomedical Science, vol. 2, no. 2, June 
2006, pp. 196–204., https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3614590/.  

24. “Stages of Alzheimer's Disease.” Johns Hopkins Medicine, He Johns Hopkins University, 35 
The Johns Hopkins Hospital, and Johns Hopkins Health System, 
https://www.hopkinsmedicine.org/health/conditions-and-diseases/alzheimers-
disease/stages-of-alzheimer-disease.  

25. “Stages of Alzheimer's Disease.” Cleveland Clinic, 18 Mar. 2019, 
https://my.clevelandclinic.org/health/articles/11825-stages-of-alzheimers-disease.  40 



28 
 

26. “High-Functioning Definition & Meaning.” Dictionary.com, Dictionary.com, 
https://www.dictionary.com/browse/high-functioning.  

27. “Stages of Alzheimer's.” Alzheimer's Disease and Dementia, Alzheimer's Association, 
https://www.alz.org/alzheimers-dementia/stages.  

28. Portron, Agnès, et al. “A Phase I Study to Assess the Effect of Speed of Injection on 5 
Pain, Tolerability, and Pharmacokinetics after High-Volume Subcutaneous 
Administration of Gantenerumab in Healthy Volunteers.” Clinical Therapeutics, vol. 42, 
no. 1, Jan. 2020, pp. 108–120., https://doi.org/10.1016/j.clinthera.2019.11.015.  

29. Ostrowitzki, Susanne et al. “Mechanism of amyloid removal in patients with Alzheimer 
disease treated with gantenerumab.” Archives of neurology vol. 69,2 (2012): 198-207. 10 
doi:10.1001/archneurol.2011.1538 

30. “Gantenerumab.” Alzforum, FBRI, 29 Mar. 2022, 
https://www.alzforum.org/therapeutics/gantenerumab. 

31. Ostrowitzki, Susanne et al. “A phase III randomized trial of gantenerumab in prodromal 
Alzheimer's disease.” Alzheimer's research & therapy vol. 9,1 95. 8 Dec. 2017, 15 
doi:10.1186/s13195-017-0318-y 

32. Klein, Gregory, et al. “Gantenerumab Reduces Amyloid-β Plaques in Patients with 
Prodromal to Moderate Alzheimer’s Disease: A Pet Substudy Interim Analysis.” 
Alzheimer's Research & Therapy, vol. 11, no. 1, https://doi.org/10.1186/s13195-019-
0559-z.  20 

33. “Safety and Efficacy Study of Gantenerumab in Participants with Early Alzheimer's 
Disease (AD).” ClinicalTrials.gov, U.S. National Library of Medicine, 23 Feb. 2018, 
https://clinicaltrials.gov/ct2/show/NCT03443973?term=Gantenerumab&recrs=abdf&pha
se=2&draw=2&rank=1.  

34. “A Study to Evaluate the Safety and Tolerability of Long-Term Administration of 25 
Gantenerumab in Participants with Alzheimer's Disease (AD).” ClinicalTrials.gov, U.S. 
National Library of Medicine, 9 Apr. 2020, 
https://clinicaltrials.gov/ct2/show/NCT04339413?term=Gantenerumab&recrs=abdf&pha
se=2&draw=2&rank=2.  

35. “Efficacy and Safety Study of Gantenerumab in Participants with Early Alzheimer's 30 
Disease (AD) .” ClinicalTrials.gov, U.S. National Library of Medicine, 23 Feb. 2018, 
https://clinicaltrials.gov/ct2/show/NCT03444870?term=Gantenerumab&recrs=abdf&pha
se=2&draw=2&rank=3.  

36. “A Study to Evaluate the Efficacy and Safety of Gantenerumab in Participants at Risk for 
or at the Earliest Stages of Alzheimer's Disease (AD) .” A Study to Evaluate the Efficacy 35 
and Safety of Gantenerumab in Participants at Risk for or at the Earliest Stages of 
Alzheimer's Disease (AD) - Full Text View - ClinicalTrials.gov, U.S. National Library of 
Medicine , 25 Feb. 2022, 
https://clinicaltrials.gov/ct2/show/NCT05256134?term=gantenerumab&phase=2&draw=
2&rank=4.  40 

37. “A Study to Evaluate the Safety, Tolerability, and Efficacy of Long-Term Gantenerumab 
Administration in Participants with Alzheimer's Disease (AD) - Full Text View.” Full 



29 
 

Text View - ClinicalTrials.gov, U.S. National Library of Medicine, 5 May 2020, 
https://clinicaltrials.gov/ct2/show/NCT04374253?term=Gantenerumab&recrs=abdf&pha
se=2&draw=2.  

38. “Dominantly Inherited Alzheimer Network Trial: An Opportunity to Prevent Dementia. 
A Study of Potential Disease Modifying Treatments in Individuals at Risk for or with a 5 
Type of Early Onset Alzheimer's Disease Caused by a Genetic Mutation. Master Protocol 
Dian-TU001 - Full Text View.” Dominantly Inherited Alzheimer Network Trial: An 
Opportunity to Prevent Dementia. A Study of Potential Disease Modifying Treatments in 
Individuals at Risk for or With a Type of Early Onset Alzheimer's Disease Caused by a 
Genetic Mutation. Master Protocol DIAN-TU001 - Full Text View - ClinicalTrials.gov, 10 
U.S. National Library of Medicine, 3 Jan. 2013, 
https://clinicaltrials.gov/ct2/show/NCT01760005?term=gantenerumab&recrs=abdf&phas
e=2&draw=2&rank=6.  

39. “Search of: Gantenerumab: Active, Not Recruiting Studies: Phase 3 - List Results.” 
Home - ClinicalTrials.gov, U.S. National Library of Medicine, 15 
https://clinicaltrials.gov/ct2/results?term=Gantenerumab&recrs=d&age_v=&gndr=&type
=&rslt=&phase=2&Search=Apply.  

40. “Lecanemab.” ALZFORUM, FBRI, 13 Jan. 2022, 
https://www.alzforum.org/therapeutics/lecanemab.  

41. “Search of: Lecanemab: Phase 3 - List Results.” Home - ClinicalTrials.gov, U.S. 20 
National Library of Medicine, 
https://clinicaltrials.gov/ct2/results?term=lecanemab&age_v=&gndr=&type=&rslt=&pha
se=2&Search=Apply.  

42. Logovinsky, Veronika, et al. “Safety and Tolerability of BAN2401 - a Clinical Study in 
Alzheimer’s Disease with a Protofibril Selective AΒ Antibody.” Alzheimer's Research & 25 
Therapy, vol. 8, no. 1, 2016, https://doi.org/10.1186/s13195-016-0181-2.  

43. Satlin, Andrew, et al. “Design of a Bayesian Adaptive Phase 2 Proof-of-Concept Trial 
for BAN2401, a Putative Disease-Modifying Monoclonal Antibody for the Treatment of 
Alzheimer's Disease.” Alzheimer's & Dementia: Translational Research & Clinical 
Interventions, vol. 2, no. 1, Jan. 2016, pp. 1–12., 30 
https://doi.org/10.1016/j.trci.2016.01.001.  

44. “Ahead 3-45 Study: A Study to Evaluate Efficacy and Safety of Treatment with 
Lecanemab in Participants with Preclinical Alzheimer's Disease and Elevated Amyloid 
and Also in Participants with Early Preclinical Alzheimer's Disease and Intermediate 
Amyloid.” ClinicalTrials.gov, U.S. National Library of Medicine, 13 July 2020, 35 
https://clinicaltrials.gov/ct2/show/NCT04468659?term=lecanemab&phase=2&draw=2&r
ank=1.  

45. “Solanezumab.” ALZFORUM, FBRI, 4 Aug. 2021, 
https://www.alzforum.org/therapeutics/solanezumab.  

46. “A Study to Confirm Safety and Efficacy of Lecanemab in Participants with Early 40 
Alzheimer's Disease - Full Text View.” A Study to Confirm Safety and Efficacy of 
Lecanemab in Participants With Early Alzheimer's Disease - Full Text View - 
ClinicalTrials.gov, U.S. National Library of Medicine, 25 Mar. 2019, 
https://clinicaltrials.gov/ct2/show/NCT03887455.  

47. “Dominantly Inherited Alzheimer Network Trial: An Opportunity to Prevent Dementia. 45 
A Study of Potential Disease Modifying Treatments in Individuals with a Type of Early 



30 
 

Onset Alzheimer's Disease Caused by a Genetic Mutation (Dian-TU).” Dominantly 
Inherited Alzheimer Network Trial: An Opportunity to Prevent Dementia. A Study of 
Potential Disease Modifying Treatments in Individuals With a Type of Early Onset 
Alzheimer's Disease Caused by a Genetic Mutation (DIAN-TU) - Full Text View - 
ClinicalTrials.gov, U.S. National Library of Medicine, 8 Mar. 2019, 5 
https://clinicaltrials.gov/ct2/show/NCT05269394?term=Lecanemab&recrs=adf&draw=2
&rank=4.  

48. “Search of: Lecanemab: Active, Not Recruiting Studies: Phase 3 - List Results.” 
ClinicalTrials.gov, U.S. National Library of Medicine, 
https://clinicaltrials.gov/ct2/results?term=lecanemab&recrs=d&age_v=&gndr=&type=&r10 
slt=&phase=2&Search=Apply.  

49. Uenaka, Kazunori, et al. “Comparison of Pharmacokinetics, Pharmacodynamics, Safety, 
and Tolerability of the Amyloid β Monoclonal Antibody Solanezumab in Japanese and 
White Patients with Mild to Moderate Alzheimer Disease.” Clinical Neuropharmacology, 
vol. 35, no. 1, 2012, pp. 25–29., https://doi.org/10.1097/wnf.0b013e31823a13d3.  15 

50. Farlow, Martin et al. “Safety and biomarker effects of solanezumab in patients with 
Alzheimer's disease.” Alzheimer's & dementia : the journal of the Alzheimer's 
Association vol. 8,4 (2012): 261-71. doi:10.1016/j.jalz.2011.09.224 

51. Doody, Rachelle S., et al. “Phase 3 Trials of Solanezumab for Mild-to-Moderate 
Alzheimer's Disease.” New England Journal of Medicine, vol. 370, no. 4, 23 Jan. 2014, 20 
pp. 311–321., https://doi.org/10.1056/nejmoa1312889.  

52. Honig, Lawrence S et al. “Trial of Solanezumab for Mild Dementia Due to Alzheimer's 
Disease.” The New England journal of medicine vol. 378,4 (2018): 321-330. 
doi:10.1056/NEJMoa1705971 

53. “Dominantly Inherited Alzheimer Network Trial: An Opportunity to Prevent Dementia. 25 
A Study of Potential Disease Modifying Treatments in Individuals at Risk for or with a 
Type of Early Onset Alzheimer's Disease Caused by a Genetic Mutation. Master Protocol 
Dian-TU001 - Full Text View.” Dominantly Inherited Alzheimer Network Trial: An 
Opportunity to Prevent Dementia. A Study of Potential Disease Modifying Treatments in 
Individuals at Risk for or With a Type of Early Onset Alzheimer's Disease Caused by a 30 
Genetic Mutation. Master Protocol DIAN-TU001 - Full Text View - ClinicalTrials.gov, 
U.S. National Library of Medicine, 3 Jan. 2013, 
https://clinicaltrials.gov/ct2/show/NCT01760005?term=solanezumab&draw=3&rank=12.  

54. “Clinical Trial of Solanezumab for Older Individuals Who May Be at Risk for Memory 
Loss - Full Text View.” Clinical Trial of Solanezumab for Older Individuals Who May 35 
Be at Risk for Memory Loss - Full Text View - ClinicalTrials.gov, U.S. National Library 
of Medicine, 11 Dec. 2013, 
https://clinicaltrials.gov/ct2/show/NCT02008357?term=solanezumab&draw=2&rank=5 

55. “Search of: Solanezumab: Active, Not Recruiting Studies: Phase 3 - List Results.” Home 
- ClinicalTrials.gov, 40 
https://clinicaltrials.gov/ct2/results?term=solanezumab&Search=Apply&recrs=d&age_v=
&gndr=&type=&rslt=&phase=2.  

  



31 
 

Acknowledgements 
I would like to acknowledge my advisor, Dr. Greg Heiberger for his guidance through my 

research. His mentorship, encouragement, and guidance allowed me to succeed in writing this 
research article and defending my thesis. Additionally, I would like to thank Dr. Kay Foland and 
Dr. Erin Lavender-Stott for their suggestions and comments throughout the article writing 5 
process. Next, thank you to South Dakota State University’s Human Biology Master’s Program 
for providing me the opportunity to complete this research. Finally, the topic for my thesis was 
inspired by my late grandfather, Ronald Nelson, and the residents at Grand Living at Lake 
Lorraine who suffer(ed) from Alzheimer’s Disease, and millions more globally. Author 
contributions: Kay Foland, PhD, CNP; Erin Lavender-Stott, PhD, MA. 10 
 
 
 


	Alzheimer’s Disease: An Overview and Current Phase 3 Disease-Modifying Biologic Treatments
	tmp.1653598139.pdf.FhxNj

