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Pharmacological treatment of mild cognitive impairment and

preclinical Alzheimer’s disease

Kyung Won Park, MD, PhD

Department of Neurology, Dong—A University College of Medicine, Cognitive Disorders and Dementia Center, Dong—A University Hospital,

Busan, Korea

The prevalence of Alzheimer's disease (AD) is increasing as the global population ages. Currently available treatments for AD target
cholinergic and glutamatergic neurotransmission. There have been modest symptomatic effects, but disease modifying effects have
not been accomplished. Mild cognitive impairment (MCI) is a term to describe clinical intermediate state between normal cognition
and very mild dementia, especially AD. Still controversy surrounds their characterization, definition and especially treatment applica-
tion in clinical practice. Therefore, innovations in clinical trial designs are necessary, including revised diagnostic criteria and treat-
ment at the earliest stages of AD. Several prevention trials started in 2013, emphasizing these innovative principles of clinical trial
design. In this review, we will discuss MCI treatment of pharmacological approach and the paradigm shift for AD clinical trials and

ongoing preventative trials.
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Table 1. Pharmacological interventions for Alzheimer’s disease prevention trials
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Alzheimer's disease-specific pharmacological intervention

« Donepezil (5 mg/day, 10 mg/day, or 5 mg/day for 42 days followed by forced dose escalation to 10 mg/day)
« Rivastigmine (3-12 mg/day)

* Galantamine (16 mg/day or 16-24 mg/day)

« Galantamine (16 mg/day) + memantine (20 mg/day)

Non-specific pharmacological interventions

Non-steroidal anti-inflammatory drugs
* Naproxen (400 mg/day)
» Celecoxib (440 mg/day)
« Rofecoxib (25 mg/day)
« Trifl usal (900 mg/day)
Antihypertensive treatment
« Lisinopril (10-40 mg/day)
» Candesartan (8-32 mg/day)
« Slow-release indapamide (1 - 5 mg/day) with optional perindopril (2-4 mg/day)
« Nitrendipine (10-40 mg/day) with enalapril (5-20 mg/day), hydrochlorothiazide (12 - 5-25 mg/day), or both
« Perinopril (4 mg/day) with optional indapamide (2 - 5 mg/day [or 2 mg/day in Japan])
Hormone replacement therapy
* 17B-oestradiol (1 mg/day) and norethindrone (0 - 35 mg on 3 days per week)
« Conjugated equine oestrogen (0 - 625 mg/day)
» Conjugated equine oestrogen (0 - 625 mg/day) + medroxyprogesterone acetate (2 - 5 mg/day)
Other
* Intensive glycaemic control targeting HbA1c to less than 6 - 0% using various antidiabetic treatments
* Ginkgo biloba (240 mg/day)

Nutritional interventions

Homocysteine-lowering vitamins:
« VVitamin B12 (1,000 pg/day)
« VVitamin B12 (1,000 pg/day) + folic acid (400 pg/day)
« VVitamin B12 (400-500 pg/day) + folic acid (2-2 - 5 mg/day) or folate (800-1,000 ug/day) + vitamin B6 (10-25mg/day)
Fish oil or omega-3 fatty acids:
» Docosahexaenoic acid (DHA; 900 mg/day)
« DHA (500 mg) + eicosapentaenoic acid (EPA; 200 mg/day)
« Fish oil (1,800 or 400 mg/day EPA-DHA)
Other:
« High-dose (990 mg/day), medium-dose (520 mg/day), or low-dose (45 mg/day) flavanol supplement
« VVitamin E (2,000 IU/day)

b9l gammagardo] h 3 PPFRAYE B A} 2 sk opgo] /b B ko] Helistst $L o
L A2 Bolewal Axslolny AmA N ABH- P " AAHTEY 288 /1405 o opE
AL AP Aol RS dFel] 19 Melsldolt A3 E B9 BiE ok ol A
915 TRk 710] OFEo] A Fole] 1 F ABE EHO 31 grKTable 2.7

CiEHAIZTIEHS] 2016 S H35RF £

@
>
)
Tou
N
1o
du



Table 2. Currently proposed disease-modifying therapies for Alzheimer’s disease

Target pathway Drug mode of action Status of clinical trial
Amyloid 1 AB production BMS-708163 y-secretase inhibitor Phase I, discontinued
EHT0202 a-secretase stimulator Phase II, completed
EVP-0962 y-secretase modulator Phase II, single center
Tarenflurbil y-secretase modulator Failed in phase IlI
Semagacestat y-secretase inhibitor Failed in phase Il
TTP488 RAGE inhibitor Phase Ilb

| AB aggregation Tramiprosate

1 AB clearance Crenezumab
Solanezumab
Gantenezumab
IVIG newGAM
Affitope AD02
CAD106
TRx0237

Epothilone D

Tau | tau aggregation

Varenicline

Lu AE58054
Other Simvastatin
Thalidomide
Intranasal insulin

Neurotransmitter

| AP aggregation
Passive immunization
Passive immunization
Passive immunization
Passive immunization
Active immunization
Active immunization

Tau aggregation inhibitor
Microtubule stabilizer
Nicotine agonist

5-HT6 antagonist
Immunomodulation
TNF-a. inhibitor

Synaptic modulation, Regulate AB

Failed in phase Il
Phase II, completed
Phase Il

Phase Il

Phase Il

Phase II, completed
Phase Il

Phase Il

Phase |

Phase II, discontinued
Phase Il

Phase Il

Phase Il

Phase II, completed

AB, beta-amyloid; RAGE, receptor for advanced glycation end products
Source: http://www.clinicaltrials.go

w
0
¢
i
o

= QUHXFI0|HYE UARKEA|E
oAt skzsfolnelst U ol Raso]
we] s=43o] Hl7helAel ghlol o] 2] Holl 27] WAle] &
A2 Agekn Amshe Rol et Fagol o 9l
zafoleiel vhat gAge]
48| Z7hsHe FAloln, vEAFeFR o 2] B
Shzsholry QA Rel e A2 Bl S
o g £ 3ol gt " 2] S1s] ol 8

o] & Za=do= 7o 247} ¢lo]
ool Mo s Lx}— el @i 2

=

o1 X753 A}e] FE 2 AT S

g—;@ = .lﬂ
7}8= Clinical Dementia Rating-Sum of Boxes (CDR-SB)

score®} & Z3t1 A U(composite scale)-S SA4EAL, 1]

156

A3k o1z Aol A

DAL 750l Heks 4] Zelmz 4
A3} 01A]7) 57 S BEo 7 ARSI, Xujy) whay @

w7}A] o] A=A (time-to-event survival analysis) 30 2

Ashe AR Were AAIS gl
4, UEI0|0HY Ol OISR IR T

Srzsfol ool e 74 2177} dxstol ]y
e YA Qg SHe 1} dzstolrye] el
7 AAEATE oF] Ael g W] 1 Sl
AL olAlehs 23y, PR o Avj A9E F F
HE s ol H 0 2 MYsks FFL ek 3%
oPgo the 4 gk Bl ol M 1Ry
58 2xogol ek Qxstolvpgelsh s A &
& el glonk oby gl WA Aol FAE 3
= o] w23 Ao m ket 22 Qsloluy o
2 913 TR QIOFE Aol A B Qlov], 53] AB

thetildntere| 2016EE M35KE &A=ta el - 22l% -



£ BAo2 st volelAle B3E ATt olFit
%, glekz, B AT 20130 E] AlZkElL ik
(Table 2),34’35 o] 3 Alzheimer’s Disease Cooperative Study
(ADCS)IA AlYBh= A4 AF-ollA= obd R o] = PETOIA
PG Wol SlA7I5o] FAkel elg O R solan-
euzumab (anti-APie24)0] SIA|715AEIE oSt o= U=A
AlE o], % API (Alzheimer’s Preventive Initiative) $37-=
E280A PS1 &9 o]= 717 ol|A] crenuzumab (Hu I1gG4
anti-multiple epitope ABy.)2] 72 A3} 9t ” DIAN
AToM= 2 FAA 94d 02 A== PSEN1, PSEN2, APP
EAHolE 71 glgATollA] solaneuzumab, gantenerumab
(antibody to fibrillary form, AB3-12; 18-27)2] &3 A
A0 ¥ o] ArEe o} vl wsly) Be) HHAE o)
oz gom % o dRshl AekEAIRe] Halxy
& 90 LA odeh B, A A7 2
EoIAPFN = ekt dele ’\l | $A4E
Aole}.”

(o3
o
=
N

e

rh

zsolo] 1
22l Al o]27] 7ﬂ 93 g S 2] 9A QX
of] A= 7t
ArellA 7= AL
AAAE (AP, E]r—r) 32—c ol Zo|= PET Aolg o]

7] v & ZAHzIE o= So| o= 7§
S
I} FEE= A Ho|t} A= OLZO]—O]DitOﬂ%
of Baepe] sfshH AR ofdx, W)
e S8 Yol FE vt 2w ﬁghg =
21 2 g 257} ol @ el

1
&\1
3
P

oft
K5}
)
"
S
b
i
3

jus)
X
R

_O,d

i..

R

—El:ﬂll

o2t

Y

& =2

N =

Bt

L ofy

m;El:O

F ok

rErXL 2z b Mo i =

ﬂr—b_;ﬁ o e

o ud o oo T M

o & gy g
12 B o 2 N2 rfo o

ol
ﬂ?‘
i) =
o2

>

MCIE A} 53] dzstolrgore] MBS Be 4 9
© A5 wFeke oli A ARe) A T BEA
2 5 gl el & A48 Aust ek 27 et
A% 9Pk A2 Fow B de BHe] 42 =
o] % 5 3, Fhe} B Aol A, AH A BPE F
5 Qe Mg e (S vhgelekn & 4 gk shAt o}
M) o B A ol /188 28 £ s
AR 5] ARl U gelrh o] Folxx) 5] w

CHEHMZDISS| 2016 M35RE ZA a3 - 222 -

FEURZ H HUYEA Y=5I0/HE RN A=X|= M=

ol ArAkEvid o 239 HofFal qlal 7)E gt

olmH o] kA X T QWO Z MCI A2 x| Zajo} 37
ol thalre olzo] YARE MCIe] X BH-e 7|& L=3}o]
o] X gRdll Z3HE = < uel glvk

References

1 37, @=e] ARBlA|3. 2013,

2. Rizzi L, Rosset I, Roriz-Cruz M. Global epidemiology of de-
mentia: Alzheimer's and vascular types. Biomed Res Int 2014;
2014:908-915.

3. BARA7IER- 20080 24 FHE ZAL 2008,

4. Nygaard HB. Current and emerging therapies for Alzheimer's
disease. Clin Ther2013;35: 1480-1489.

5. Rogers SL, Farlow MR, Doody RS, Mohs R, Friedhoff LT,
Donepezil Study Group. A 24-week, double-blind, placebo-
controlled trial of donepezil in patients with Alzheimer's
disease, NEUROLOGY 1998;50:136-145,

6. Cummings JL, Morstorf T, Zhong K. Alzheimer's disease
drug-development pipeline: few candidates, frequent failures,
Alzheimers Res Ther 2014;6:37-43.

7. Jack CR, Knopman DS, Weigand SD, Wiste HJ, Vemuri P, Lowe
V et al. An Operational Approach to NIA-AA Criteria for
Preclinical Alzheimer’s Disease. Ann Neurol 2012;71:765-775.

8. Sperling RA, Aisen PS, Beckett LA, Bennett DA, Craft S, Fagan
AM et al. Toward defining the preclinical stages of Alzheimer's
disease: recommendations from the National Institute on
Aging-Alzheimer's Association workgroups on diagnostic guide-
lines for Alzheimer's disease, Alzheimers Dement 2011;7:280-
292,

9. Albert MS, DeKosky ST, Dickson D, Dubis B, Feldman HH,
Fox NC et al. The diagnosis of mild cognitive impairment
due to Alzheimer's disease: recommendations from the National
Institute on Aging-Alzheimer's Association workgroups on di-
agnostic guidelines for Alzheimer's disease. Alzheimers Dement
201157:270-279.

10. McKhann GM, Knopman DS, Chertkow H, Hyman BT, Jack
CR Jr., Kawas CH et al. The diagnosis of dementia due to
Alzheimer's disease: recommendations from the National In-
stitute on Aging-Alzheimer's Association workgroups on di-
agnostic guidelines for Alzheimer's disease. Alzheimers Dement
2011;7:263-269.

11. Hardy J, Selkoe DJ. The amyloid hypothesis of Alzheimer's
disease: progress and problems on the road to therapeutics,
Science 2002;297:353-356.

12, Jack CR, Jr., Knopman DS, Jagust WJ, Shaw LM, Aisen PS,
Weiner MW et al. Hypothetical model of dynamic biomarkers
of the Alzheimer's pathological cascade. Lancet Neurol 2010;
9:119-128.

13. Andrieu S, Coley N, Lovestone S, Aisen PS, Vellas B, Pre-
vention of sporadic Alzheimer's disease: lessons learned from

157



14,

16.

17.

18.

19.

20.

21,

22,

23,

24,

25,

clinical trials and future directions, Lancet Neurol, 2015;14:
926-44,

Vellas B, Andrieu S, Sampaio C, Wilcock G. Disease-modifying
trials in Alzheimer’s disease: a European task force consensus,
Lancet Neurol 2007,6:56-62,

. Becker RE, Greig NH. Increasing the success rate for Alz-

heimer's disease drug discovery and development. Expert Opin
Drug Discov 2012;7:367-370.

Salloway S, Sperling R, Fox NC, Blennow K, Klunk W, Raskind
M et al, Two phase 3 trials of bapineuzumab in mild-to-mod-
erate Alzheimer's disease. NV Engl J Med 2014;370:322-333,
Relkin N. Clinical trials of intravenous immunoglobulin for
Alzheimer's disease. J Clin Immunol 2014;34(Suppl 1):S74-79.
Doody RS, Thomas RG, Farlow M, Iwatsubo, T, Vellas B,
Joffe S et al, Phase 3 trials of solanezumab for mild-to-mod-
erate Alzheimer's disease. N Engl J Med 2014;370: 311-321.
Mangialasche F, Solomon A, Winblad B, Mecocci P, Kivipelto
M. Alzheimer's disease: clinical trials and drug development.
Lancet Neurol 2010;9:702-716,

Vellas B, Carrillo MC, Sampaio C, Brashear HR, Siemers E,
Hampel H et al. Designing drug trials for Alzheimer's dis-
ease: what we have learned from the release of the phase III
antibody trials: a report from the EU/US/CTAD Task Force,
Alzheimers Dement 2013;9:438-444.

Vellas B, Sol O, Snyder PJ, Ousset PJ, Haddad R, Maurin M et
al. EHT0202 in Alzheimer's disease: a 3-month, randomized,
placebo-controlled, double-blind study. Curr Alzheimer Res
2011;8:203-212,

En Vivo Pharmaceuticals, Inc, Safety, tolerability, pharmaco-
kinetics of EVP-0962 and effects of EVP-0962 on cerebral spi-
nal fluid amyloid concentrations in healthy subjects and in
subjects with mild cognitive impairment or early Alzheimer's
disease. Available from: www.clinicaltrials.gov (Identifier:
NCT01661673).

Sabbagh MN, Agro A, Bell J, Aisen PS, Schweizer E, Galasko
D. PF-04494700, an oral inhibitor of receptor for advanced

glycation end products (RAGE), in Alzheimer disease. Alzheimer

Dis Assoc Disord 2011;25:206-212,

Panza F, Solfrizzi V, Imbimbo BP, Giannini M, Santamato A,
Seripa D et al, Efficacy and safety studies of gantenerumab in
patients with Alzheimer's disease. Expert Rev Neurother 2014;
14:973-986.

Affiris AG. Clinical and immunological activity, safety and
tolerability of different doses/formulations of AFFITOPE AD02
in early Alzheimer's disease. Available from: www.clinical

158

20.

27.

28,

29.

30.

31.

32.

33.

34.

35.

30.

37.

trials. gov (Identifier: NCT01117818).

Farlow MR, Andreasen N, Riviere ME, Vostiar I, Vitaliti A,
Sovago J et al. Long-term treatment with active ABimmuno-
therapy with CAD106 in mild Alzheimer's disease. Alzheimers
Res Ther 2015;7:23-35.

Gerald Z, Ockert W. Alzheimer's disease market: hope de-
ferred, Nat Rev Drug Discov 2013;12:19-20.

Zhang B,Carroll J, Trojanowski JQ, Yao Y, Iba M, Potuzak JS
et al. The microtubule-stabilizing agent, epothilone D, re-
duces axonal dysfunction, neurotoxicity, cognitive deficits,
and Alzheimer-like pathology in an interventional study with
aged tau transgenic mice, J Neurosci 2012;32:3601-3611,
Serrano-Pozo A, Vega GL, Liitjohann D, Locascio JJ, Tennis
MK, Deng A et al. Effects of simvastatin on cholesterol me-
tabolism and Alzheimer disease biomarkers. Alzheimer Dis
Assoc Disord 2010;24:220-226,

He P, Cheng X, Staufenbiel M, Li R, Shen Y. Long-term treat-
ment of thalidomide ameliorates amyloid-like pathology through
inhibition of B-secretase in a mouse model of Alzheimer's
disease. PLoS One 2013;8(2):¢55091.

Claxton A, Baker LD, Hanson A, Trittschuh EH, Cholerton B,
Morgan A et al. Long-acting intranasal insulin detemir im-
proves cognition for adults with mild cognitive impairment
or early-stage Alzheimer's disease dementia, J Alzheimers Dis
2015;44:897-906.

Katsuno M, Tanaka F, Sobue G, Perspectives on molecular
targeted therapies and clinical trials for neurodegenerative
diseases. J Neurol Neurosurg Psychiatry 2012;83:329-335.
Administration US Department of Health and Human Services
Food and Drug Administration, Alzheimer's disease: Developing
drugs for the treatment of early stage disease, 2013,

Moulder KL, Snider BJ, Mills SL, Buckles VD, Santacruz AM,
Bateman RJ et al. Dominantly Inherited Alzheimer Network:
facilitating research and clinical trials, Alzheimers Res Ther
2013;5:48-55,

Solomon A, Mangialasche F, Richard E, Andrieu S, Bennett
DA, Breteler M et al, Advances in the prevention of Alzheimer's
disease and dementia, J Intern Med 2014;275: 229-250.,
Sperling RA, Rentz DM, Johnson KA, Karlawish J, Donohue
M, Salmon DP et al. The A4 Study: Stopping AD before Sym-
ptoms Begin? Sci Transl Med 2014;6:228-233,

Reiman EM, Langbaum JBS, Fleisher AS, Caselli RJ, Chen K,
Ayutyanont N et al, Alzheimer’s Prevention Initiative: A Plan
to Accelerate the Evaluation of Presymptomatic Treatments. [/
Alzheimers Dis 2011;26(Suppl 3):321-329.

thetildntere| 2016EE M35KE &A=ta el - 22l% -



