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MEMORANDUM   
 

    DEPARTMENT OF HEALTH & HUMAN SERVICES 
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              Food and Drug Administration 
Center for Drug Evaluation and Research 

________________________________________________________________ 
 
 
Date: January 3, 2023 
 
From: Lois M. Freed, Ph.D. 
  Director, Division of Pharmacology/Toxicology-Neuroscience 
  Office of Neuroscience 
 
Subject:  BLA 761269 (LEQEMBI, lecanemab) 
  
________________________________________________________________ 
 
BLA 761269 was submitted on September 27, 2021, by the sponsor (Eisai Inc.) 
for the treatment of Alzheimer’s disease. Clinical development of lecanemab 
(BAN2401) was conducted under IND 105081.  
 
The nonclinical studies submitted in support of the BLA include in vitro studies to 
characterize the pharmacological activity of lecanemab and intravenous toxicity 
studies of lecanemab in cynomolgus monkey.  
  
Reproductive and developmental toxicology studies were not conducted for 
lecanemab because of the age of the intended patient population. Genetic 
toxicology studies were not conducted because monoclonal antibodies are not 
expected to interact directly with DNA. Carcinogenicity studies were not 
conducted because of the lack of pharmacological activity in rodent species 
(mouse, rat), making standard carcinogenicity studies infeasible. 
 
The nonclinical studies were reviewed Dr. Toscano (Pharmacology/Toxicology 
BLA Review and Evaluation, BLA 761269, Christopher D. Toscano, Ph.D., 
December 19, 2022). Based on his review, Dr. Toscano has concluded that 
“…the nonclinical data adequately support the approval of lecanemab for the 
treatment of Alzheimer’s disease.”  
 
Selected nonclinical data are briefly summarized below.  
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Pharmacology 
 
Lecanemab is an amyloid beta-directed humanized IgG1 monoclonal antibody 
intended for the treatment of patients with mild cognitive impairment or mild 
dementia stage of Alzheimer’s disease. In vitro studies demonstrated binding to 
soluble and insoluble forms of amyloid beta. Lecanemab also demonstrated high 
binding affinity for human FcγRs (FcγRI and FcγRIII), which is thought be 
involved in amyloid beta clearance but may also contribute to cerebral 
microhemorrhage. 
 
In vivo studies in transgenic animal models to characterize the pharmacodynamic 
effects of lecanemab were not conducted because of immunogenicity. 
 
Toxicology 
 
The pivotal (4- and 39-week) toxicity studies of lecanemab were conducted in 
cynomolgus monkey, the only pharmacologically relevant species. In both 
studies, lecanemab was administered weekly by intravenous bolus injection.  
 
In the 4-week study (0, 5, 15, and 50 mg/kg/week), the only lecanemab-related 
findings were increases in absolute spleen weight and microscopic changes in 
spleen (increased size and number of germinal centers) in mid- (MD) and high-
dose (HD) males and HD females, reflecting administration of a foreign protein. 
 
In the 39-week study (0, 15, 50, and 100 mg/kg/week) (with 2-week recovery), 
increases in absolute spleen weight and microscopic changes in spleen 
(increased number of germinal centers) were observed only in HD females. No 
adverse effects on male or female reproductive organs were observed. 
 
Both the 4- and 39-week studies included a focused neurohistopathology 
evaluation; however, normal monkeys do not have the Aβ accumulation in the 
brain that occurs in patients with Alzheimer’s disease. 
 
Plasma exposures (AUC(0-168h)) at the HD (100 mg/kg/week) in the 39-week study 
were 463,000 and 574,000 µg*hr/mL in males and females, respectively. For 
comparison, steady-state plasma exposure (AUC(0-t)) in humans at the 
recommended human dose of 10 mg/kg IV Q2W is 37,700 µg*hr/mL. 
 
Recommendation 
 
The nonclinical data submitted to the BLA are adequate to support approval of 
lecanemab for the proposed indication, with appropriate labeling. Labeling 
recommendations were conveyed in a separate document. 
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2.6 Proposed Clinical Population and Dosing Regimen
Lecanemab is indicated for the treatment of Early Alzheimer’s Disease (mild cognitive 
impairment due to AD and mild AD dementia, with confirmed amyloid pathology). The 
recommended dose of Lecanemab is 10 mg/kg by IV infusion once every two weeks. 

2.7 Regulatory Background
During the Pre-IND meeting (IND 105081, June 12, 2009), the applicant was informed 
that their proposed nonclinical program appeared, on face, to be adequate to support 
the proposed first-in-human study. Additionally, the Division requested that the applicant 
include an enhanced neurohistopathology assessment in the planned chronic study to 
be conducted in monkey. A Study May Proceed Letter was issued to the applicant on 
October 27, 2010. 

At the End of Phase 2 meeting (IND 105081, November 6, 2012), the applicant was 
informed that reproductive and development toxicology studies would not be required to 
support an application because of the age of the patient population but that a weight of 
evidence justification for not conducting carcinogenicity studies of lecanemab would 
need to be submitted. The applicant was also informed of the need to conduct 
specialized studies to assess for microhemorrhages in an appropriate animal model of 
Alzheimer’s Disease. 

On March 19, 2014, the applicant was informed that a carcinogenicity assessment of 
lecanemab would not be necessary based on the development of neutralizing anti-drug 
antibodies in rodents treated with lecanemab or the mouse surrogate, mAb158. 

In a letter from the Division dated July 2, 2014, the applicant was informed that a 
nonclinical assessment of the potential for lecanemab to cause microhemorrhage would 
no longer be required. 

3 Studies Submitted
3.1 Studies Reviewed 
All submitted nonclinical studies were reviewed. 

3.2 Studies Not Reviewed 
All submitted studies were reviewed. 

3.3 Previous Reviews Referenced
The following reviews are available under IND 105081:

 Toscano CD, Nonclinical Review, July 31, 2010
 Toscano CD, Nonclinical Review, March 5, 2012
 Toscano CD, Nonclinical Review, April 4, 2013
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4 Pharmacology
4.1 Primary Pharmacology
In vitro:
Lecanemab (BAN2401) is a humanized IgG1 monoclonal antibody that binds amyloid β 
protofibrils and fibrils; the murine analog of lecanemab is mAb158. Lecanemab and 
mAb158 have similar affinity for Aβ monomers (IC50= 600 nM and 700 nM, respectively) 
and Aβ protofibrils (IC50= 3 nM and 5 nM, respectively) (Study AD-TR-006). When 
incubated with brain extracts from human AD patients, lecanemab exhibited a higher 
affinity for Aβ(x-42) than Aβ(x-40) (Study AD-TR-61). Studies with sequential deletion of N-
terminal amino acids demonstrated that N-terminal amino acids 2 and 3 of Aβ peptides 
were crucial for binding of lecanemab to Aβ peptides (Study BR-035).  Lecanemab (100 
µg/ml) and mAb158 (100 µg/ml) were shown to inhibit the in vitro formation of Aβ oligomer 
beta sheets to a similar degree (Study W-20090273). These antibodies were also shown 
to inhibit the neurotoxicity of protofibrils (lecanemab, mAb158) and Aβ oligomers 
(lecanemab). Specifically, rat medial septal neurons incubated with Aβ protofibrils in the 
presence of lecanemab or mAb158 released less LDH (a marker of cell damage) to the 
cell incubation media when compared to cells incubated with IgG1 and IgG2a (Study W-
20090274). Both mAb158 and lecanemab completely inhibited the in vitro binding of Aβ 
protofibril to the dendritic spines of primary hippocampal neurons (Studies W-20090258 
and M09007).

In vivo:
The applicant confirmed the immunogenicity of lecanemab by injecting 24 mg/kg/day 
lecanemab intraperitoneally (IP) into Tg2576 mice daily for 14 days. At the end of the 14-
day dosing period, all mice (6/6) dosed with lecanemab had detectable levels of anti-
human IgG and IgM Abs (Study #W-20090269). Therefore, a series of in vivo studies 
were performed to assess the ability of the murine analog, mAb158, to alter the levels of 
Aβ protofibrils in the brains of two mouse models of Alzheimer’s disease (Tg2576 and 
APPArcSwe). Tg2576 mice express human APP containing the Lys670 to Asn and Met671 to 
Leu mutations. APPArcSwe express the human APP containing the Swedish KM670/671NL 
and Arctic E693G mutations.

Short-Term Studies (≤ 1 month):
a) Study W-20090278: Female Tg2576 mice (n=6/group; 14 months old) were dosed IP 
(one dose per week) with either PBS or 24 mg/kg/week mAb158 for 1, 2 or 4 weeks. Mice 
were euthanized one week after the final dose and the concentration of Aβ 
protofibrils/oligomers and mAb158 in the brains of these animals was determined. In 
animals dosed with mAb158, the level of Aβ protofibrils/oligomers was not changed after 
one week but was reduced by 27-28% after 2-4 weeks. 

b) Study W-20100295: Female Tg2576 mice (10/group; 20 months old) were dosed IP 
once a week for 4 weeks with 24 mg/kg mAb158 or PBS. At the end of the dosing period, 
levels of circulating anti-mAb158 did not differ between mice dosed with PBS or mAb158. 
Aβ protofibrils and soluble Aβ(x-42) levels were decreased by 30% in the brains of Tg2576 
mice dosed with mAb158.
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c) Study AD-TR-008: Fourteen- to fifteen-month-old wild-type or APPArcSwe mice were 
dosed with 10 mg/kg mAb158 by IP or IV injection (n=7/group, 5 M, 2 F/group). Mice 
dosed intravenously were dosed once a day for 4 days and those dosed IP were dosed 
once a week for 4 weeks. There was no reduction in Aβ protofibril levels in the brains of 
mice dosed intravenously. However, a 30% reduction in protofibrils was observed in the 
brains of mice dosed IP with mAb158, relative to untreated mice.

d) Study AD-TR-010: Nine- to sixteen-month-old APPArcSwe mice (n=6/group; 1-2 F, 4-5 
M/group) were dosed with 0, 1(LD), 3 (MD) or 10 (HD) mg/kg mAb158 by IP injection, 
once a week for 4 weeks and were euthanized 7 days after the final dose. Brain 
concentrations of mAb158 increased in a dose-dependent manner in mice (3.6, 9.8, 20.3 
ng/mL; LD, MD, HD, respectively). Additionally, the concentration of brain Aβ protofibrils 
was decreased in a dose-dependent manner, relative to controls (26%, 59%, 69%; LD, 
MD, HD, respectively).

e) Study AD-TR-014: Eleven-month-old APPArcSwe mice (three groups of mice, n= 
7/group; sex not specified) were dosed with either 0 or 10 mg/kg mAb158 by IP injection, 
once a week for 4 weeks. Mice dosed with mAb158 were euthanized either 24 hours 
(n=7) or 7 days (n=7) after the final dose was administered. Although the differences were 
not considered statistically significant, the concentration of mAb158 in the brain (24 hr= 
13.1 ng/mL vs. 7 d= 5.2 ng/mL), CSF (24 hr= 427 ng/mL vs. 7 d= 289 ng/mL) and plasma 
(24 hr= 126 µg/mL vs. 7 d= 84 µg/mL) were reduced in mice euthanized at 7 days after 
the final dose when compared to mice euthanized 24 hours after the final dose. Brain 
protofibril and CSF protofibril levels were decreased in mice dosed with mAb158 (Brain= 
34-35% reduction in both groups; CSF=61-74% reduction in both groups). 

Long-Term Studies (>1 month):
a) Study W-20090277: Female Tg2576 mice (n=15/group; 4 months old) were dosed IP 
once a week for 4 months with 0, 3 (LD), 6 (MD), 12 (HD) mg/kg mAb158 and euthanized 
5 days after the last dose. Brain and CSF Aβ protofibril concentrations were decreased 
in a dose-dependent manner in MD and HD mice by 15-17% and 20-48%, respectively.

b) Study AD-TR-007: Nine- to ten-month-old APPArcSwe mice were dosed IP once a week 
for 18 weeks with 12 mg/kg mAb158 or PBS (n=4 F and 6 M/group) and euthanized 1-3 
days after the final dose. Brain levels of Aβ protofibrils were decreased by 80% in mice 
dosed with mAb158, relative to controls. However, there was no difference between mice 
dosed with mAb158 and controls in the brain levels of soluble Aβ, insoluble Aβ, plaques, 
or phosphorylated Tau. 

c) Study AD-TR-011: Twelve- to fourteen-month-old APPArcSwe mice (n=4-5 M and 4-5 
F/group) were dosed with 0, 0.3, 1, 3, 10 mg/kg mAb158 by IP injection (once a week for 
four months) and euthanized 7 days after the final dose. Brain and CSF concentrations 
of mAb158 increased in a dose-dependent, but not dose-proportional, manner (Brain=1.8, 
2.8, 4.3, 5.7 ng/ml; CSF= 27, 102, 493, 1300 ng/ml; 0.3, 1, 3, 10 mg/kg respectively). 
Brain, but not CSF, Aβ protofibril levels were decreased, relative to control, in all mAb158 
dose groups (28%, 33%, 54%, 50%; 0.3, 1, 3, 10 mg/kg respectively). However, there 
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was no test article-related alteration in the levels of total Aβ40, total Aβ42, soluble Aβ40, 
or soluble Aβ42 in either brain or CSF. There were no treatment-related histopathology 
findings in the liver, kidneys, heart, lung, spleen, stomach, small intestine, large intestine, 
or lymph nodes. 

d) Study W-20100159: Four-month-old APPArcSwe female mice (n=15/group) were dosed 
with 0, 3, 6, 12 mg/kg mAb158 by IP injection, once a week for 18 weeks. Beginning the 
day after the 16th injection, the mice were assessed in the contextual and auditory-cued 
fear conditioning memory test. There was no statistically significant difference in 
performance in the contextual fear conditioning memory test in any experimental group 
in this study when compared to the control. Although it was not statistically significant, a 
slight increase in performance in the auditory-cued test was observed in mice dosed with 
6 and 12 mg/kg mAb158.  Overall, this study demonstrates that mAb158 did not improve 
the performance of transgenic mice in the contextual or auditory-cued fear conditioning 
memory test.

4.2 Secondary Pharmacology
Lecanemab did not directly interact with fibrinogen (BIOMT-2012 001), but did interact 
with thrombospondin 1 (THBS1), a protein that shares a sequence similarity with amino 
acids 3 to 8 in Aβ protofibrils (AD-TR-060).  Immunogenic reactions were observed in 
peripheral blood monocytes from 2 out of 25 donors when incubated in vitro with 300 
nmol/L lecanemab (AD-TR-145). 

4.3 Safety Pharmacology
Safety pharmacology assessment of the cardiovascular, CNS, and respiratory function 
were conducted in the 4-week study conducted in monkey (B090486, reviewed below). 

5 Pharmacokinetics/ADME
5.1 PK/ADME
PK parameters were determined after a single IP injection of 1, 5, or 15 mg/kg mAb158 
in Tg2576 mice (table, below; B09013).
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The half-life of lecanemab in plasma, CSF, and brain of Tg-APPArcSwe and non-
transgenic mice after a single 10 mg/kg IP dose of lecanemab is provided in the table, 
below (AD-TR-059). 

PK parameters for lecanemab were determined in cynomolgus monkeys given a single 
IV injection of 5 or 50 mg/kg lecanemab or an SC injection of 50 mg/kg lecanemab 
(table, below; B121284). A tissue distribution study conducted in Tg2576 and non-
transgenic mice demonstrated there was no preferential uptake or retention of 
radiolabeled mAb158 in peripheral organs (BIOMA-2012-057).
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in any dose group, relative to controls. At the end of the five-week recovery period, the 
incidence of splenic germinal centers was no different between controls and HDM or 
HDF, suggesting that the effect observed in the dosing phase of the study is reversible.

Males

                                                       Females
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Safety Pharmacology: 
     Respiratory: Whole body plethysmography (WBP) was conducted on Days -14, -9 
and day 4. During the WBP session, respiratory rate, tidal volume, and minute volume 
were assessed in conscious animals. There were no dose-dependent findings.

     Cardiovascular: On Days -7 and -8 and 35 days after the initial dose, monkeys were 
subjected to electrocardiography. Animals in the recovery group were assessed on Day 
61. RR interval, PR interval, QRS duration, QT interval, and QTc (Bazett’s correction) 
were determined during each ECG session. Blood pressure (diastolic, systolic, MBP) 
and pulse rate were measured on Days -7, -8, and 7. There were no test article-related 
findings.

     Functional Observational Battery: On Days 3 and 4 before dosing and the day of the 
first dose, monkeys were assessed for posture, consciousness, lacrimation, salivation, 
eyelid position, visual/head response, coordinated movement, and pupillary reflexes. 
There were no test article-related findings. There was also no effect on body 
temperature when assessed on Day 7.

Toxicokinetics: Blood (1.5 mL) was sampled from the cephalic vein before dosing, 5 
min, 1, 2, 8, 24, 48, 96, and 168 hrs after the initial and final doses. Blood samples were 
also collected during the recovery phase, on Days 43, 50, 57 and 64. In addition, blood 
samples were collected before each IV injection of lecanemab and on Days 7, 14, 21, 
28 and 35 of the recovery period for anti-drug antibodies; anti-lecanemab antibodies 
were not detected. TK parameters for lecanemab are provided in the tables, below. 
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Dosing Formulation: Formulations were within +/- 10% of the nominal protein 
concentration. 
Findings: There were no drug-related clinical signs, and all animals survived to the 
terminal sacrifice. There was no drug-related effect on absolute BW, BW change, or 
food consumption. When assessed on Days 279 and 359 by direct and indirect 
ophthalmoscopy, there were no drug-related ophthalmology findings. ECG parameters 
were assessed on Days 91 and 275; there were no drug-related findings. When 
assessed on Days 91, 182, 281, and 365, there were no drug-related findings in the 
hematology and clinical chemistry assessment. 
Organ Weights: Absolute weight of the spleen was increased by 31% in HDM and 55% 
in HDF at the end of the dosing period. At the end of the recovery period, spleen weight 
in one HDM was increased by 78%. Organ weights were similar between all females at 
the end of the recovery period. 
Histopathology: Adequate Battery: Yes; Peer Review: Yes; Signed and Dated by 
Pathologist: Yes. At the end of the dosing period, an expanded neurohistopathology 
assessment was conducted to assess for hemorrhage. There were no drug-related 
findings or hemorrhage in the brain. An increase in germinal centers in the spleen was 
observed at all dose levels, including the controls, at the end of the dosing period (table, 
below). The severity of this finding was greater in HDF when compared to control. There 
were no drug-related findings at the end of the recovery period. 

Toxicokinetics: No anti-lecanemab antibodies were detected throughout the study. TK 
parameters for lecanemab are provided in the tables, below. Mean half-life at the HD 
ranged from 410 to 419 hours (~17.5 days). Serum concentration of lecanemab on Day 
365 at the HD was 2% of the concentration at the end of the dosing period (Day 274).

Reference ID: 5096752



BLA # 761269                                                   Christopher D. Toscano, Ph.D., DABT

20

8 Carcinogenicity

Carcinogenicity studies were not conducted for lecanemab. The Division informed the 
applicant on March 19, 2014, that carcinogenicity studies of lecanemab would not be 
required to support a BLA primarily because of the development of neutralizing anti-
drug antibodies in rodents treated with lecanemab or the mouse surrogate, mAb158. 

9 Reproductive and Developmental Toxicology
No reproductive and developmental toxicology studies were conducted with lecanemab. 
The sponsor was informed on November 6, 2012, that reproductive and development 
toxicology studies are not required to support development of drugs to treat Alzheimer’s 
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cerebral cortex and hippocampus. The levels of soluble and insoluble Aβx-40 were not 
altered in mice dosed with mAb158, relative to the saline and IgG control. In 4 µm 
formalin-fixed, paraffin-embedded brain sections stained with H&E or Berlin blue, there 
was no difference in the incidence of microhemorrhage or hemosiderin in the brains of 
mice dosed with mAb158 when compared to saline and IgG controls (Table 3, below). 
The Berlin blue staining in the meninges and hippocampus of animals dosed with PBS, 
presented in the table below, was detected in two animals. Therefore, there were a total 
of 2 animals in the PBS group with microhemorrhage. Microhemorrhage in the 12 mg/kg 
mAb158 and the control IgG groups was observed in two animals in each group.

Study AD-TR-009: Eighteen- to twenty-three-month-old APPArcSwe mice were dosed with 
PBS or 12 mg/kg mAb158 by IP injection (n=12/group, 4 F and 8 M), once a week for 3 
months and were euthanized 7 days after the final dose. Although there was a 3-fold 
decrease in protofibril levels in the brains of mice dosed with mAb158, there was no 
difference in the number of plaques or microhemorrhages (determined by hemosiderin 
staining and H&E staining of 4 paraffin-embedded sections/mouse) in the brains of mice 
dosed with PBS or mAb158 (figure, below). 
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Mortality: Six mice died during the 4-month dosing period (3 in control, 1 in 5 mg/kg, 1 in 
15 mg/kg, 1 in 50 mg/kg). These deaths were not considered to be drug related. 

Protofibril and Plaque Clearance: Brain protofibril levels were decreased by 24% and 
75%, relative to control, in mice dosed with 15 mg/kg and 50 mg/kg, respectively. The 
decrease was greater in the 50 mg/kg dose group that did not exhibit an anti-drug 
antibody response (6/17 mice; 90% reduction in Aβ protofibrils, relative to control; 11/17 
mice positive for ADA, 65% reduction in Aβ protofibrils). Mice dosed with 50 mg/kg also 
exhibited a 59% decrease in soluble Aβ(x-42) and a 67% decrease in soluble Aβ(1-42). The 
brain level of insoluble Aβ, thioflavin S-positive plaques, 6E10-positive plaques, Aβ42 
plaques and Aβ40 plaques was not changed in any of the mAb158 dose groups. 

Histopathology: Microhemorrhage and hemosiderin staining (assessed by H&E and 
Berlin blue staining in paraffin-embedded sections, respectively) were not observed in the 
brains of Tg2576 mice dosed with mAb158 for 4 months, including the mice (6/17) that 
did not exhibit an anti-drug antibody response in the 50 mg/kg/week dose group. In the 
histopathological analysis, there were no dose-related findings in any of the dose groups, 
including animals that did not exhibit an anti-drug antibody response. 

Anti-Drug Antibody and Toxicokinetics: A marked anti-drug antibody response was 
observed in all mAb158 dose groups (15/17, 16/16, 13/16, 10/16; 1, 5, 15, 50 mg/kg/week 
mAb158, respectively). The AUC0-168h ratios of the final dose to the initial dose were 0.41, 
0.03, 0.47 and 0.59 in the 1, 5, 15 and 50 mg/kg/week dose groups, respectively (table, 
below). 
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11 Integrated Summary and Safety Evaluation
Lecanemab is a recombinant IgG1 anti-human amyloid beta peptide monoclonal 
antibody for the treatment of early Alzheimer’s disease. The drug product, LEQEMBI, is 
formulated as a sterile solution of 10 mg/kg lecanemab for IV infusion of approximately 
one hour, once every two weeks. 

Primary pharmacology studies of lecanemab and a murine analog (mAb158) were 
conducted in in vitro systems and in vivo in transgenic mice. Lecanemab has a high 
affinity (nanomolar range) for amyloid beta protofibrils, approximately 200- to 1000-fold 
greater than the affinity for amyloid beta monomers. Lecanemab inhibited the 
neurotoxicity of protofibrils in rat medial septal neurons cultured in vitro and the binding 
of amyloid beta protofibrils to the dendritic spines of primary hippocampal neurons. In 
vivo studies conducted in Tg-APPArcSwe and Tg2576 mice demonstrated the ability of 
lecanemab to reduce brain amyloid beta protofibril levels in these two animal models of 
Alzheimer’s disease. The results of the primary pharmacology in vitro and in vivo 
studies support the description of the mechanism of action in the Indications and Usage, 
Description (Section 11), and Mechanism of Action (Section 12.1) sections of the 
applicant’s proposed labeling.  Specifically, the data demonstrate that lecanemab 
expresses the highest affinity to amyloid beta protein protofibrils. 

The core battery of safety pharmacology assessments was conducted in the 4-week 
pivotal study conducted in monkey. There were no adverse effects on cardiovascular, 
respiratory, or CNS function. 

The general toxicology program consisted of single-dose intravenous toxicity studies in 
rat and monkey and the pivotal 4-week and 39-week studies conducted in cynomolgus 
monkey. Pivotal general toxicology studies were conducted in a single species based 
on the demonstration that repeat administration of lecanemab or the rodent surrogate, 
mAb158, resulted in the development of neutralizing anti-drug antibodies; the same 
justification was used to conclude that a carcinogenicity assessment of lecanemab was 
not needed to support a marketing application. There were no adverse lecanemab-
related findings in the pivotal studies conducted in monkeys dosed up to the maximum 
feasible dose of 100 mg/kg for 39 weeks.  In the tissue cross-reactivity studies 
conducted with rat, monkey, and human tissue, binding to amyloid plaques was the only 
extracellular binding exhibited. All other binding was cytoplasmic, and, therefore, not 
clinically relevant due to the inability of antibodies to access the intracellular space. 
Microhemorrhage studies were conducted in mice dosed with mAb158 based on the 
concern for lecanemab-induced cerebral hemorrhage. Given the production of anti-drug 
antibodies against lecanemab in rodents, microhemorrhage studies were conducted 
with the rodent surrogate, mAb158. Drug-induced microhemorrhages were not 
observed in Tg2576 (weekly dosing for 18 weeks) or APPArcSwe (weekly dosing for 3 
months) mice.

Genotoxicity studies are not generally required for antibodies because of the inability to 
attain access to the nuclear compartment of cells to interact with DNA and were, 
therefore, not conducted with lecanemab. 
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Reproductive and developmental toxicity studies of lecanemab were not conducted to 
support the BLA for LEQEMBI because of the age of the proposed clinical population. 

Overall, the applicant has provided an adequate battery of nonclinical studies in support 
of the marketing application for LEQEMBI. From a nonclinical perspective, the 
nonclinical data adequately support the approval of lecanemab for the treatment of 
Alzheimer’s disease. 
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