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Biological Predictors of Alzheimer’s Disease Treatment

Soo-Hyun Joo, MD,"” Jeejin Im, MA,? Chang-Uk Lee, MD"?

'Department of Psychiatry, Seoul St. Mary s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Korea
’Catholic Argo-Medical Center, Seoul St. Marys Hospital, The Catholic University of Korea, Seoul, Korea

Variety of biomarkers that are related to the Alzheimer’s disease and its diagnosis and progress have been found. However, research
lacks in predicting the reaction of the treatment. In addition, there is no definite treatment reaction to the disease but rather it is varied.
The purpose of this review article is to study the research of the biomarkers that are able to predict the treatment reaction. There was a
research that illustrated a relationship between plasma amyloid j peptide, cerebrospinal fluid tau, neuroanatomical biomarkers and
acetylcholinesterase inhibitors. Polymorphisms in genes of the cholinergic markers AChE, BuChE, ChAT and PON-1 were found to
be associated with better clinical response to acetylcholinesterase inhibitors. Many pharmacogenetic studies have been conducted to
evaluate the impact of the lipoprotein apolipoprotein E (APOE) genotype on treatment response to acetylcholinesterase inhibitor. How-
ever, there is no significant influence of the APOE genotypes on treatment response. Further research is needed to find other predictors
of treatment with acetylcholinesterase inhibitors in patients with Alzheimer’s disease.

Key Words  Alzheimer’s disease - Biomarker - Amyloid 3 - Acetylcholinesterase inhibitor.
Received: November 12, 2014 / Revised: November 13, 2014 / Accepted: November 14, 2014
Address for correspondence: Chang-Uk Lee, MD
Department of Psychiatry, The Seoul St. Mary’s Hospital, The College of Medicine, The Catholic University of Korea, 222 Banpo-daero, Seocho-gu, Seoul

137-701, Korea
Tel: +82-2-2258-6082, Fax: +82-2-594-3870, E-mail: jihan@catholic.ac.kr

ar T3y oA 9] SAES o)
St tZee W AW A § vk (disease modifying effect)

?_]. [e)
AFPYAA dgko 2 1Eet g=stolmrgo] o Ee A o] FolHal He
BAAC R AT W7t SR o R B4R o] 7HA] F A} Aate]] w1 HiolemAES ofg 7HA7F BHE A
o] e 7150] AstEls A FFolck AulE I ok E3 Aol HAE National Institute on Aging¥ Al-
= OF 807[A] o]Ate] ko] HUET  zheimer's Association®] ¥=slo|H Aty 27| 2t
ARG d=stolmry, A Aufl, FolA| Xull7} 3] =8 2] & A3 vlo|eutAE Fx AL agict)
A2l Qlom T FojlAe gzstolno] 7 & 0131 AFEolA e O] A} o H2Rt RS A}
= A% A7 Hhgo o Eokttehe At Jglou??
H4 A&7 BHg-Z A& 5 ol vholentA Sl gt &
= F53 AAolrk. w3 Aujo] A mHk-g-of ek Hejrt
A=A 3‘35101 QA AL tFatTh thEo] AFEollA

2

oF=3to o] ¥a] Z£o]| A central cholinergic activity2)
74, £3] basal forebrain®] 7Haxof| TAsto] opA|dE0]

2H|ekolA| A Al (acetylcholinesterase inhibitor) 7} 293+

-

ﬂL

Copyright © 2014 Korean Society of Biological Psychiatry 115



Korean J Biol Psychiatry 1 2014;21(4):115-117

= AraE Ao g BA517] 5} The Cognitive Sub-
scale of Alzheimer's Disease Assessment Scale®]U Mini-
Mental Status Examination §2] 2X|7|5H7} =15 A&
qheh 1ot & ol2igl scale @] WSkl ShxkO] Q1/4F4IQl Mo}
7} YR8}z AL ofTh

2 AR A A 5E-3-S AIE5E 4 Sl vholentA
=oll gt A+=S L7NekaLA} gt

CI

g7 vlo]2u}7#(Plasma biomarkers)

Helolg 2o]= thill(amyloid B peptides, ©|5F AP L=
stojmg o] Wejof 213420 2 AvtE A o= o AR ok 71
ZoAE 40702] 77| (residue) S 71 AHLTE 42~43702] %7
£ 717 g 71 58 (soform)o] A7 9] E5HE fatslal A=t
o= ofg] GAE 7A Aol o]2 A Fhrhar dHA ek

A A A7 o E ol 2| et A A A 7 weto bl
2ol= A4t TR amyloid precursor protein)®] tAR]
oAglth= B aEo] Wol Qe g ofg] dAtolA] g3t
o|mH ShxjofA oD EFo AE| koA A A 2| =7} HEk
o 20| & K7 thl o) thafof| FoFS mlR|aL o]Fo] FA 9
SRR ST Bk

Sobow EY2- 2u}AE] IW(rivastrigmine)S £kl o] &

Sof @3 HjetopdZo|E thulo] FTIgE (Lol A A B R
Wb o Eoklekar Harsgict

ojlgfgt AFAN =S EHE 84 Hgtobd2o|= thifo]
d=stolmgo] A7 Wk o5 4= Sl violentA7}
T = 7hsAol sl B o wWe Ak ad Ao|th
x| ® 4= o] 2u}# (Cerebrospinal fluid biomarkers)

{L—‘OJ Hpo]| QutARA] |2 4=l 9] HefopyRo| = thl
1-42(AB42), SEF-TH(T-tau), 1L \_/?_]'E]'Q'TD}'HH(P_
tau) =5 S45t= Aol el B2 AF+50] olFA%Th
o]} Al OV\ﬂE‘iaoﬂ*ﬁlﬂ}oV\ﬂ"“ﬂlﬂH Amaits o
S 4= Al dsiA e oy dtEo] olfF oY 1 A
TAIE A=A ottt 22 ATolA s HAH e
Hgfopd 2ol & il 1-42, FERekl T1e)ar Qi
o] e}t 50| AVE ol&e 4 " Wallin 5
9] AFollAl= kAN o Hio] eutA Fof| 4] F Ef-p-ehl
QIARSELp-chilo] =2 T1Fol A 27)1 € & opNEE Rl o A H]
eFoA| A A 2| @H-g-0] Tt WAL k] ol Hls)

U 31 Q1%]7)% A6} & e whgron] ApEE Lk At
7} vhgie,

116

R HEE S ) 5 AN Afe]9 MFo] FAR A
AE] a1 o olA7R| = 7|2 gkol AlFEA] 2 dRol e
2 oJAZ WA ARSI = AlRte] AR Ao 2 ol

A,

A1735j| 5514 blo] @ul# (Neuroanatomical biomarkers)

T15 Sk ofe] dAtollA d=stolm oA sulrt 9|5E Tt
= AHAo] A gl ofe] AFEolA ARSI =4
< 5 1 Y5 g ASsho] Baskal Qick

A7 a2} sfupe] 915 A7t Aeko] 9l Aolthek= 7h
A= X8 A7} Qls=tl o] Aol sinke Fujrt Abs
2 jjul FHO| oFer& X B (inferomedial portion)2] W
3FHo|(inward variation)”} &% =% 2 (donepezil)
o] Az Ayt Ak

chlad b= 29 (single photon emission computed to-
mography)ollA] A& Ao 222 oFeld =4 1] (orbitofron-
tal cortex)®ll HEF7t F&5E A8 TIF 0 ck+= 2
e BT

E3t A ute] FAE eFa 5 dRtEul(galan-
tamine)2] 2|7 A7} EQkL o]2fgt ko] drtoA o =
=Rt AT BEE QUek”

OFE-G-AA Hlo| °D]-?-] (Pharmacogenetic biomarkers)

of] AtollA] 7+ F4 Zoll Cytochrome P450 2D6(CYP2D6)
of thgt HA+t7} ol o]FolFlom fxIx}3o] opNE e
2E|etolA| AA|A] A Z2RE-g-of] FeFS nHths daEo] B
AE. T3 =] AR AAR] AChE, BuChE, ChAT
4 PON-1 f-%12+] o8/ (polymorphism)o| o2 Ee]
2E|etolA| A Aol et F2 7RG} Aol k= A
TFHFEE0] 9Jtk Apolipoprotein E 4R E S04 e4= &
Zsto|mye] 7] Wy whE Aut 53} o] gl AR
A& Qlovt thREo] AtAutolA] A 59 W3-t Aol
gltkates AutEo] B aEQiet”

g &

Sle A7 ANE o 23}= vlolentAS
2 8%, &4%44—0“, 5403*0 AL 5 ThoFd Hoprl 1 Fw
olel] tsto] Abwmoket, FA) ]
& vpolontre] 7} REF A
Wﬂﬂzﬂ"d o E o AuletolA] ARl A= F}
Ao} o)z QI X w Aol o] Yal7|e] ofggo] Uit
Al 0330% n)2)= Ao g AzhET) ulebA uldel 1y

Hu

Ao & Fto

flo

s

FE oo



Biological Predictors of Alzheimer’s Disease Treatmentl Joo SH, et al

A7 (disease modifying effect) S 7F4 Z|ul] 2| =2A|7} 7idt
532, olo} wo] AR AT chet o] e, ARATE of
ke Hhol e AtEo] olFAA7IE 7 e,

Z= A o] gh=slo|H Y - vlo] QulA - wglopd 2o & - 2]
of| Z~Ef| ko A & A A,

Acknowledgments
This work was carried out with the support of “Cooperative

Research Program for Agriculture Science & Technology Devel-
opment(Project No. PJ009830)” Rural Development Administra-
tion, Republic of Korea.

Conflicts of interest

The authors have no financial conflicts of interest.

REFERENCES

1) Miller BL, Boeve BF. The behavioral neurology of dementia. Cam-
bridge: Cambridge University Press;2009.

2) Jack CR Jr, Knopman DS, Jagust WJ, Shaw LM, Aisen PS, Weiner
MW, et al. Hypothetical model of dynamic biomarkers of the Al-
zheimer’s pathological cascade. Lancet Neurol 2010:9:119-128.

3) Albert MS, DeKosky ST, Dickson D, Dubois B, Feldman HH, Fox
NG, etal. The diagnosis of mild cognitive impairment due to Alzheim-
er’s disease: recommendations from the National Institute on Aging-
Alzheimer’s Association workgroups on diagnostic guidelines for
Alzheimer’s disease. Alzheimers Dement 2011;7:270-279.

4) Sobow T, Flirski M, Liberski P, Kloszewska I. Plasma Abeta levels
as predictors of response to rivastigmine treatment in Alzheimer’s
disease. Acta Neurobiol Exp (Wars) 2007;67:131-139.

5) Wallin AK, Hansson O, Blennow K, Londos E, Minthon L. Can CSF
biomarkers or pre-treatment progression rate predict response to cho-
linesterase inhibitor treatment in Alzheimer’s disease? Int J Geriatr
Psychiatry 2009;24:638-647.

6) Wilquet V, De Strooper B. Amyloid-beta precursor protein process-
ing in neurodegeneration. Curr Opin Neurobiol 2004;14:582-588.

7) Tanzi RE, Bertram L. Twenty years of the Alzheimer’s disease amy-
loid hypothesis: a genetic perspective. Cell 2005;120:545-555.

8) Basun H, Nilsberth C, Eckman C, Lannfelt L, Younkin S. Plasma lev-
els of Abeta42 and Abeta40 in Alzheimer patients during treatment
with the acetylcholinesterase inhibitor tacrine. Dement Geriatr Cogn
Disord 2002;14:156-160.

9) Sobow T, Flirski M, Kloszewska I, Liberski PP. Plasma levels of alpha
beta peptides are altered in amnestic mild cognitive impairment but
not in sporadic Alzheimer’s disease. Acta Neurobiol Exp (Wars) 2005;
65:117-124.

10) Zimmermann M, Borroni B, Cattabeni F, Padovani A, Di Luca M.
Cholinesterase inhibitors influence APP metabolism in Alzheimer
disease patients. Neurobiol Dis 2005;19:237-242.

11) Moriearty PL, Seubert P, Galasko D, Markwell S, Unni L, Vicari S,
etal. Effects of time and cholinesterase inhibitor treatment on mul-
tiple cerebrospinal fluid parameters in Alzheimer’s disease. Meth-
ods Find Exp Clin Pharmacol 1999;21:549-554.

12) Stefanova E, Blennow K, Almkvist O, Hellstrom-Lindahl E, Nord-
berg A. Cerebral glucose metabolism, cerebrospinal fluid-beta-am-
yloid1-42 (CSF-Abeta42), tau and apolipoprotein E genotype in long-
term rivastigmine and tacrine treated Alzheimer disease (AD) patients.
Neurosci Lett 2003;338:159-163.

13) Wallin AK, Blennow K, Zetterberg H, Londos E, Minthon L, Hans-
son O. CSF biomarkers predict a more malignant outcome in Al-
zheimer disease. Neurology 2010;74:1531-1537.

14) Csernansky JG, Wang L, Miller JP, Galvin JE, Morris JC. Neuroana-
tomical predictors of response to donepezil therapy in patients with
dementia. Arch Neurol 2005;62:1718-1722.

15) Hongo J, Nakaaki S, Shinagawa Y, Murata Y, Sato J, Tatsumi H, et al.
SPECT-identified neuroanatomical predictor of the cognitive effects
of donepezil treatment in patients with Alzheimer’s disease. Dement
Geriatr Cogn Disord 2008;26:556-566.

16) Modrego PJ, Rios C, Pérez Trullen JM, Garcia-Gémara MJ, Errea JM.
Carotid intima-media thickness as a predictor of response to cholin-
esterase inhibitors in Alzheimer’s disease: an open-label trial. CNS
Drugs 2009;23:253-260.

17) Noetzli M, Eap CB. Pharmacodynamic, pharmacokinetic and phar-
macogenetic aspects of drugs used in the treatment of Alzheimer’s
disease. Clin Pharmacokinet 2013;52:225-241.

Jjournal.biolpsychiatry.or.kr 117



