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Alzheimer’s disease, one of the most common causes of dementia, places a significant socio-
economic burden on aging societies. Encouragingly, extensive research on this neurocogni-
tive disorder has finally uncovered the underpinnings of its pathophysiology, igniting a new
era of treatment possibilities. Furthermore, the advent of amyloid PET imaging has allowed
diagnosis of the amyloid pathology, the underlying cause of Alzheimer’s disease. Notwith-
standing the initial setback with aducanumab, the subsequent full FDA approval of two anti-
amyloid antibody drugs (Lecanemab and Donanemab) has revolutionized the treatment
landscape. These disease-modifying drugs are designed to target and remove beta-amyloid.
This review covers the updated diagnostic criteria for Alzheimer’s disease and discusses re-
cent developments in treatment strategies, including these new disease-modifying drugs.
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Table 1. Categorization of Fluid Analyte and Imaging Biomarkers

Biomarker Category CSF or Plasma Analytes Imaging

Core biomarkers

Corel
A (AB proteinopathy) AB42 Amyloid PET
T1 (phosphorylated and secreted p-tau217, p-taul8l, p-tau231 -
AD tau)
Core2
T2 (AD tau proteinopathy) MTBR-tau243, other phosphorylated tau forms Tau PET

(e.g., p-tau205), non-phosphorylated
mid-region tau fragments
Biomarkers of non-specific processes involved in AD pathophysiology

N (injury, dysfunction, or degeneration ~ NfL Anatomic MRI
of neuropil) FDG PET
| (inflammation) GFAP -
Astrocytic activation
Biomarkers of non-AD copathology

V (vascular brain injruy) - Infarction
on MRl or CT,
WMH

S (a-synuclein) aSyn-SAA

Adapted from Jack et al. Alzheimers Dement 2024;20:5143-5169 (13).

AB = amyloid beta, AD = Alzheimer’s disease, CSF = cerebrospinal fluid, GFAP = glial fibrillary acidic protein,
NfL = neurofilament light change, WMH = white matter hyperintensity, aSyn-SAA = alphasynuclein seed am-
plification assay
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Table 2. Intended Uses for Imaging, CSF, and Plasma Biomarker Assays
Intended Use CSF Plasma Imaging
Diagnosis
A (AR proteinopathy) - - Amyloid PET
T: (phosphorylated and secret- - p-tau217 -
ed AD tau)
Hybrid ratios p-taul81/AR 42, t-tau/ AB 42, Y%p-tau2l7 -
AB 42/40
Staging, prognosis, as an indicator of biological treatment effect
A (AR proteinopathy) - - Amyloid PET
T: (phosphorylated and secret- - p-tau217 -
ed AD tau)
Hybrid ratios p-taul81/AR 42, t-tau/ AR 42,AB  %p-tau2l7 -
42/40
T, (AD tau proteinopathy) MTBR-tau243, other p-tau forms MTBR-tau243, Tau PET
(e.g., p-tau 205), other p-tau
non-phosphorylated mid- forms
region tau fragments (e.g., p-tau 205)
N (injury, dysfunction, NfL NfL Anatomic MR,
or degeneration of neuropil) FDG PET
I (inflammation, astrocytic GFAP GFAP
activation) -
Identification of copathology
N (injury, dysfunction, NfL NfL Anatomic MRI,
or degeneration of neuropil) FDG PET
V vascular brain injruy - - Infarction on MRI
or CT, WMH
S alpha-synuclein aSyn-SAA - -

Adapted from Jack et al. Alzheimers Dement 2024;20:5143-5169 (13).

AR = amyloid beta, AD = Alzheimer’s disease, CSF = cerebrospinal fluid, GFAP = glial fibrillary acidic protein,
NfL = neurofilament light change, WMH = white matter hyperintensity, aSyn-SAA = alphasynuclein seed am-

plification assay
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tion]), &=3lolH o] FHt ¥] TAH(E i]—L” vascular brain injury]),
Z{alpha-synucleinopathy]) 2.2 25}, Ak} B7] o] AFRE= Hx
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Zicho]] 71 alA]o] =)= Al 1 EA|*Kcorel biomarker)oll= obd 20| & PET2} 24>
de=rF BAE = ol 23 et Heolt 20| =(AB 42)5-2] A FA| Ao} HEfold 2
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Table 3. Operationalization of Biological Staging by PET
Amyloid Tau PET Tau PET Tau PET X
Stage . . . . AT, Notation
PET (Medial Temporal) (Moderate Neocortical Uptake) (High Neocortical Uptake)

A + - - - A+ To-

B + + = = A+ Toum+

C + + + - A+ Tamopt

D " + + + A+ Touint

Adapted from Jack et al. Alzheimers Dement 2024;20:5143-5169 (13).
A+=core biomarker positive

Table 4. Clinical Staging for Individuals on the Alzheimer’s Disease Continuum

Stage Definition
0 Asymptomatic, deterministic gene
1 Asymptomatic, biomarker evidence only
2 Transitional decline: mild detectable change, but minimal impact on daily function
3 Cognitive impairment with early functional impact
4 Dementia with mild functional impairment
5 Dementia with moderate functional impairment

6 Dementia with severe functional impairment

Adapted from Jack et al. Alzheimers Dement 2024;20:5143-5169 (13).

tﬂ ofl2o|= PET ¥} ER¢ PET, &2 T1 A HEA| A2} R PETS] 23+

o|-gstof B71E 24

4 AtH(Table 3). 53] B} PET Ah= BRe- Y2t 7919 A mof| whe} 7] 7ol 2Fo]7} 3l

£t WS Sl I 749 B, Al (neocortex)oll -

T2 AL Fe C asx

2) ola) W] 71o] Aol 3) 7|5 LA FuksHA] b kA 7]o] Ao, 4-6 DAL SAY
o] 2715 WH: 7157 242 LrolArk(Table 4)

2xso|HEe| x| =
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AR 7} AeHA sefold 20| =7} whEo x| a1, o] Hefopd 20| =7} A AA E8aid e
Al74 2] Atolo] Arof 21749+ amyloid plaque)S o] Fol HTh wheka] 9191 24 2542 7]
&7 d& old opd 2ol =0] /g1t S, AlA el o] 2= 2t THAIE A S ' Sk Aot
=2%7| Hglopd 2 o] = oJA||A|(Solanezumab, Crenezumab 5)+ @Y 22 A2 opfd 20|
Aol Agsto] 22 FS AAT 4 el ot 24t oAl =(Aducanumab [Aduhelm®),
Lecanemab [Lequembi®], Donanemab [Kisunla®)= H|E} ofd Zo|= &2 HE 23St of
L2o|E ARt B &2 St g Hof o B2 o ofd 20| & AA =25 FrH14). ?HH
A 24 X 5A|ZA BRe A A & BF A= 7 S0l ATk oF2] 27 T A
ot AAW7HA] FDA 5015 kst fQ1x4 X &A= tha 3712 & ofd =o| & &) oFAo|tt.

FfF

{O

Aducanumab (Aduhelm®)

Aducanumab (Aduhelm®)= % %2] &} opd Zo|& x| ek &2 T 712] 3AMA ol A A5H
IS Kol 20211 1= FDAS] 275 ol SRIgtoLt §i5af opd 2ol = g Jdol
H2-g dHyEo] =to] Elo] o5 HY F

(amyloid-related imaging abnormality; ©|5} ARIA) 5218 2
ANE & 2ol 27FssHA WA A= 2024 0f] S FHo] 2]l

\_/

Lecanemab (Lequembi®)

Lecanemab (Lequembi®)= A FALS Soll Fojkl= & obgd 2o|= A XA 2 vl=
FDA SRI#RE ofuj2} 20241 59 gk FDAS 5915 ’Igltt. o] of2 QIZte fdg 253 Gl
(immunoglobulin G1; ©]5} IgGl) ©E-E&A (humanized IgG1 monoclonal antibody)i et
SHA Hekobd 2o] = 4d-R(protofibrils) & EAFHCH(15). =50 = %doﬂﬁ Bkl
o] oo} 7|2 o] Hiefofd 2ol & F=E WEa Heofd o] E0] 45
quembi®= 4/ Al GAl 7] d=sto|my fxjollA Q17] 8l )5 A5k %ji—% a7t 9l

9111, ob2lZo| = PETOIA] oftlzo|= who] 3%k 2 &ukE BYIT17). obtzol= Welrt

2~

[o
FII‘
L

2RI Q1A7]50] R F2 HAEIx | ole] dxstolmy SxtE tid o= ofo] auel oF
39 AEche A AIFE 13 Foll Atk Lequembi®®] 4852 = RIA1F N 2HAF -2
45| g=sto|ng FALR PET £2 | 22l] Aol A wERopl 20] =7} /do]al, MMSE
AAE A} 22-307] B2 QIA| Aol 7] d=sto|mof siigsh= Ehato|t). QIAIFNE Ao
Z 4= Q= ohE )l o] = 73 oFE ARgollA] AlQlE]ojok ob | A /4 ARl 470
0)4; 22 10 mm H+ 1709 0]AH] Z8(microhemorrhages), EH 3 2 (superficial sidero-

sis), @ FF(vasogenic edema), 2+H]| °]/4e] &-54 =M (lacunar infarction), 2 &
T g o] WA A5k w2 ¥A](Fazekas 31| 3lld5H= severe white matter hyperintensity)
Ok Aol A A 2% ofoF THH(18).

ol
H
0
>

Donanemab (Kisunla®)
Donanemab (Kisunla®)= 574 ¥3¥ ee] wlef-obd 2 0] =(N-terminally modified py-
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roglutamate-3 A epitope; ©]5} N3pG)S E2|5}H, H|ef-ol Zo|=Hl Hto] 227} &=
N3pG 22 E4& G140 = gloja HAYSs WARH19). YAIZ0lA Donanemabe &=

sfoloise] Qlxje} 7154 ot g 02 SSkAIATH20).
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QA o] SRl Wttt o] A= 71 A SRR EA JAAH R 27| Y=sto|Hro]
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S AFRE = B4 3} oFE-S A IX7)5 7HA ekERt B] QIA7]5 ZHA FE(E A
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83t 4 3l+= Doneperil (Aricept®), 73‘501]/\1 5= d=sto|nf R Aol A] ARE-E 4+ Sl+= Riv-
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