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Recent Development of Biomarker for Early Diagnosis in Dementia
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Background: Dementia is the clinical syndrome, acquired brain
disease that causes multifocal cognitive dysfunction. Alzheimer's A= TR LS| oJ5) Tt Q1R|A oli7b ARl

disease, which is the most common type of dementia, is persistent
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progressive.
Current status: The prevalence of dementia is increasing, and e 9 SOl 7P tiaAl A el deke
socioeconomic burden is so severe that it is important to detect g=slolmE oz A Zufe] 60-70% AES AAISHCHL, 2.

the disease at an early stage. There is significance in terms of

early diagnosis of dementia and development of proper

management. Thus in line with this, the Korean Centers for
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Disease Control and Prevention and the National Institute for

Health held a open forum on last March for the “National strategy 593 x|oje| =7|ZXICt X|& 7Heto]| CHSH XAl 2L Q)
of the early diagnosis of dementia development” to formulate and Vs

promote the biological indicator for early diagnosis and establish 598 0l|0|= 2AX|UHHE| ChEH Z2HTAESF A

a national research network. u
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Future perspectives: On this review, I would like to introduce
the newly developed biomarker of 1) genetics, 2) blood, 3)
cerebrospinal fluid, and 4) brain imaging scan to diagnose the

early stage of Alzheimer’s disease.
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Figure 1. The incidence and projected number of people age 65 and over in the South Korea population with dementia.
"Nationwide study on the prevalence of dementia in Korean elders, Ministry for Health, Welfare and Family Affairs, 2012,
g |
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Figure 2. Histopathological hallmarks of Alzheimer's disease (AD)

(a)Microscopic image of typical neurofibillary tangle. (b) Micscopic
image of a plague showing a central B amyloid core surrounded by
black tau filaments [8].
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Figure 3. Overall model of changes in the progression from normal
aging to mild cognition impairment (MCI) to Alzheimer's
disease (AD) [10].
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Introduce of Current Strategies for HIV/AIDS Cure

Abstract

Combination antiretroviral therapy (cART) has resulted in viral
suppression, reduced viral transmission, improved quality of life,
and prolonged life span. Despite the potency of cART to suppress
virus replication, cCART cannot eliminate viral reservoirs and the
HIV patients still experience excess morbidity and mortality as
well as long-term toxicities from cART. Thus, the eradication of
the latent HIV-1 reservoir is considered as a major hurdle in the
development of the cure for HIV-1 infection. Based on the
mechanisms of HIV persistence during antiviral therapy, several
therapeutic strategies are being developed such as intensification
of cART, gene therapy, reactivation of HIV reservoirs and
immunotherapy. Among them, compounds for the reactivation of
HIV reservoirs in latently infected cells have been studied in
many groups. This review described the new strategies to achieve

HIV eradication and several molecules that are currently being or

soon to be tested in clinical trials.

I. sovtegy
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reactivation strategies—Advancing to clinical trials[2] W-&&
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B B 7ol Sl ol HIV

&5k
3 Zulo]|H A (silent provirus) AEIE EA5H= FE|2} cARTS
Hasl Zol FAY HIV RNA7} AZ3HE olgl2 9-A|6l=

uziolEl 71o]

RO 2 2)7] AHlEZ(resting cell) QFojlA

Hell(residual viremia)® FE3ICHL], ol)gk 2
CD4+ T MZ(memory CD4+ T cell)= 3 713 & A=l
HIV APgzrolm o]@] T3 (monocytes), THAAIEmacrophages),
AAA E(astrocytes), ZFERA|EZ(hematopoietic stem cells),
BIZFE T AM|3E (naive T cells) 18]31 28 T A|*E(regulatory

T cells) 50| Al HIV A2 A4 ek @7 7




Table 1. Recent or ongoing clinical trials for HIV eradication [2]
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Therapeutic . Trials performed/ .
Strategy Mechanism intervention Outcome measure Main results
Enfuvirtide, 2 NRTI and boosted No decay of the latent reservoir
IUPM :

Pl during 48 weeks

Raltegravir Plasma HIV-RNA o elegreze I (esiie bl
RNA

Raltegravir Plasma HIV-RNA No decrease in plasma HIV=
RNA

Efavirenz, atazanavir/r or L No decrease in plasma HIV-

lopinavir/r Plasma HIV-RNA RNA

L : P Suppression of residual viral
Eliminating residual viremia PP

and/or residual viral replication

by treatment retroviral drug to an already

suppressive regimen

Abacavir
Raltegravir
Raltegravir
Maraviroc
Infusion of autologous CD4+ T~ SB=728-T
Host modification to confer cells with zinc finger nuclease—
resistence to HIV—-infection mediated disruption of CCR5 SB-728-T

expression

Chemotherapy for AIDS-related

lymphoma

Elimination of latently infected
cells through chemotherapy for
AIDS-related lymphoma

Chemotherapy for lymphoma

Raltegravir, raltegravir/efavirenz associated HIV-RNA and
activity by adding an extra anti— or raltegravir/darunavir

Plasma HIV-RNA, cell- No consistent decrease
in plasma HIV-RNA, cell-
HIV-DNA from PBMCs and 4 associated HIV-RNA or HIV-

qut sites DNA

Plasma HIV-RNA and HIV-DNA  No decrease in in HIV-DNA or
in PBMCs plasma HIV-RNA

No decrease in HIV-DNA;
increase in episomal HIV-1
cDNA in 13 of 45 subjects
Decrease in [UPM in all 9

subjects, no decrease in
plasma HIV-RNA

HIV-DNA and episomal HIV-1
cDNA

IUPM, plasma HIV-RNA,
episomal HIV-1 cDNA

Mucosal cell-associated HIV-
RNA

Plasma HIV-RNA during cART
interruption

Ongoing

Ongoing

Persistence and activity of
CCR5 ZFN-modified autologous  Ongoing
T-Cells

No significant effect on plasma

Plasma HIV-RNA and HIV-DNA {0 S8R e 0 e

Allogeneic hematopoietic
cell transplantation for
hematological malignancies

Plasma HIV-RNA and HIV-DNA  Ongoing

Autologous hematopoietic

stem cell transplantation for

lymphoma

Vorinostat
Induction of Hiv—1 expression
in latently infected cells to )
eradicate the latent reservoir, as Vorinostat
these cells could be eliminated
due to viral cytopathic effects
or immune mediated killing

Eliminating latently infected
cells by reactivating Hiv—1

expression Panobinostat

Disulfiram

Suppression of viral replication
by administering cytokines that
are part of the host's innate
antiviral response

Interferon a2A
Enhance innate immunity
Interferon a2B

Combining therapeutic

HIV vaccination with other
therapeutic strategies to
enhance the host's adaptive
HIV=specific immunity

Enhance HIV-specific immunity intensification

and combination approaches

IL=7 + HIV vaccine +

HIV vaccine + intensification

Plasma HIV-RNA Ongoing

Significant increases in cell-

Cell-associated HIV-RNA, associated HIV-RNA in 8 of

IUPM 8 subjects receiving a single
400mg dose

Cell-associated HIV-RNA Ongoing

Cell-associated HIV-RNA, HIV- Ongoing

DNA, IUPM

No consistent significant
decrease in plasma HIV-RNA or
HIV-DNA

Lower proportions of viral

IUPM, Plasma HIV-RNA

Viral rebound during cArT

interruption rebound than a historical cohort
Plasma HIV-RNA Ongoing
HIV-DNA Ongoing
HIV-DNA Ongoing

Abbreviation: cART= combination antiretroviral therapy, NRTI= nucleoside reverse transcriptase inhibitor, IUPM= infectious units per million
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o] WlZo® AtrEnh A mofA| Askado] Adysted
ZZ2 A7 A (central nervous system)2} FZZZ(lymphoid
tissue) & 20| FERHPolgA ATHAY] RS w2 &
ook shu, tiEol Hgut), 471 (reproductive organ),
Y(brain) ¥ HIZZZo|A HEAL Q= vlolHAE 2bdF]
AASH= Zlo] A)moFA Z2karie] 2 A1 Helo),

E4, HIVe] B %484 (coreceptor)el CCR5 -S-7AA 3271
7o) AAE EFE oA FAfoflA] ofloj=7} &x|E
AH7F B EQIeH4], o]$ CCR57F AlAE AP} CD4+ T
HIZZE olAfstoq oflo]=E YX|A7|ALA} Sh= kS0 %8yl
ot o2 9Jal DNA-HA & AE(zinc—finger nucleases,
transcription activator—like effector nucleases, homing
endonulcease 5)= CCR57} AAE AlEZE AEFsh= Wehso]

A=A QJet BlEo] of2fst DNA HYEASS o]83) Al u

ZFolch o] WHE FA) ebdsiar avpA o7 HIV AHAEE
AAL = = Wete = A 5L Qi) gEo] HIVY
RNAZE #38t= & HIV gl2A1A(ribozyme)o|L}t SFEJAlA
RNA 22|75 Z 9 2E|=(antisense RNA oligonucleotide)E
o|-g-sto] HIV Hio|HA9] vhald WdS AA|st= {4
AFPRE iAo R mlolgAE HaAPle oz dHA
AR A FoloHel. ol2fdt Ak A=l Adgsted
SAAEZY 220" FHATL A olaL B
AdEjofof &17] wfizol] ARl F-84F e (gene delivery)
o] oz ooz IS 715 Fa3%t IAH= diF
w3z ik

A, “Shock & Kill” H2hE TheRt oFAlE of-8-5to] &gt
HIVE Agdststo] HIVE A4 Alxs shysia, A=
A4E HIVe FelE=zteolgls ARE &3l A4t H9e
Apsto] T2 0 2= oflo|=2E Atk HMefolrhFigure 1)
[7-8]. HIV A&/dst= ffs A7 e ofAlE=e

SIAEetopEala A #8A (histone deacetylase inhibitors),

i
iy
o
fu

OlE}F71 7 (IL-7), Disulfiram %= Prostratin 5| ok

ol2igt A2} FAIE olgell FA thefRt o w
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“Shock & Kill” HgFol| AE- 71s3t 2FAlEa) A= S0 s
33 o] zpA|8] Lo 114} gk

L s|AEEoEsta 4 #J3)A]

(Histone Deacetylase (HDAC) inhibitor)
Valproic acid 2} Vorinostat

Valproic acid (VPA)= ¥ FwA|= 70 ot 5|28
opAEsta A AsiAl= HIV A4S AlASLAL Z2= 9ol
Al slaEeotEsta A AsAlolct 27| A=
HIVZE Zrd® FA7] CD4+ T MZ9] &3l a7t
=R F7HAQ1 AtollMe 743k cARTS}F A #|=5F
gRpo 22t VPAS] antE ke 4= gISithIl o] &
O =& AeYst 58S 7R slaERodska s AfsiAlEo]
M=l 9Jow, 1 = Vorinostat® class I, 11 3|AEg
ol Estass A= FY SlAEEorAEstaE s
AsfAlolct Vorinostats= Yeiis T3 T A2 HiZE-S 2|=5p)
fl8ll 20060l Wl FDA 518 ol ARgEjo] SHHI0]. ol2}
7 HIV EoFollA] Vorinostati= FE7HA AT <A R
HioF T A2, cART A= F9l SA=RE Z2E FA47]
(resting) CD4+ T AlaZESoll4 HIV A2Hdsts anzow
sk o] WEE 2T HIV AEAst &ofollA
A AFEAL e slaEgoA sk A Aol
T AF Ao Vorinostat 400 mg 9 =2 23S
785 889 ShatollA E2lE FA7] CD4+ T Al=ZoA HIV-
RNAZ} oAl S57F=l=d o= Vorinostat7} #5304
HIVE A&Ast Al &+ Qv 83 Ayt & -
QACHLL, T2y & g Aol HIV 74 2AkolA
EETE FA7] CD4+ T A|zof slagZopdskas: AsiAl=

(VPA, Vorinostat, Oxamflatin)S #|2jstoie HIV A7}
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DNA Vorinostat Immune system Antiretroviral
QD therapy
% g%ﬂ VA Fo —>
* =
‘Shock’ {% Kilr @
HIV particl ﬁ
i Memory particles Q
genome CDA*T cell HIV RNA HIV proteins Dying infected cell Uninfected cell

uninfected cells from becoming infected [8].

Figure 1. Getting HIV out of its hiding place. Treating HIV—infected patients with the drug vorinostat leads to activation of HIV genes, as revealed
by an increase in the synthesis of viral RNA and proteins (Shock). The infected cells would then be killed either by the virus itself
(not shown) or by the patient’s immune system. Moreover, current treatments such as highly active antiretroviral therapy would protect
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ek I detem A T WA S Qe
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149 52t HIV 74 Shato]] Fofeh= R e = Zledsial glom

1 ATE 7|5 AL Qi

Givinostat, Panobinostat, Belinostat

Givinostat, Panobinostat, Belinostat= 25 £3+ 5| AES
opEslas AsAlolct Givinostats FELTE HEF0|A]
VPAETH HIV A28 108] o)A §5=519.2H, Vorinostat
Heple HIV Af24ste] o & ans Hith g%l
Givinostate= A5 ARIE7IRIS] S AAsto] WA
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WEERIE HIV fastolMs 28 g5datE0] sy
TRl e o] Uehhs E4& Hol=d), o= HIV 2%
e FXst=d 7]ofdtt) Givinostat®] HIV A2eE
S HIV A2 AlAEY 9520 HIV Ao
olrgt T} QIS 2 IS Bl BkE|ofof
e Zlo|t}. Belinostate #5409 AlEZF (ACH2 2F UDOfIA]
Givinostat®} H|5=8 class I, 11 HDACO] tigh Asf&Ade
7Lt 231 Rasmussen®] oA gk oA #2
i T Al 2dof HIV A4S f=shs 59 23ich

SlA9F Belinostate= ¥l AHFAREC 2 AREE7] ool

A8 APz AREstloli= AlgHAeltt, Panobinostati=
7H 7=t pan—HDAC AsiAl T2 sz, 2ol A5
Alzzef QA feff wieF T Al ZEojA thE s|AE"
opEata s AfAlEH Blugle o] AmOFAI=AL] ARt
7Fede 7RI Sl Ao ® greRloh ERE 2T AtollA
Panobinostat®= @& H% (8-32 nM)AE HIVE FE3]
A2t A7l= Ao] WaEE F 2 HIV A&A|=A] B
ch @A) HIV 2&3} HIV A4 AA oje
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[e)
A WAl

i
32
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1 8fo| SIAESOIMESIE A MRS

olelof e fuke FAERONES a4 A Ee] HIVE
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Figure 2. Stimulation of HIV—1 expression by CpG 2006 and
panobinostat, HIV—1 expression hours the latently
infected cell line U1 following treatment for 48 h with
combinations of CpG 2006 (0—10 ug/mL) and
panobinostat (LBH589; 0— 15 nM). Virus production
was estimated by p24 levels in supernatant; mean +/—
SEM shown in figure [2]
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Introduction of Global Action Plan 2013 -2020
on noncommunicable disease prevention and control

Abstract

Background: The major non-communicable diseases (NCD),
which are cancer, cardiovascular diseases, chronic respiratory
diseases and diabetes, account for more than 80% of all deaths
worldwide. As follow-up to the Political Declaration of the High-
level Meeting of the United Nations General Assembly on the
Prevention and Control of Non-communicable Diseases (Sep.
2011), World Health Organization endorsed the Global Action
Plan for the Prevention and Control of Non-communicable
Disease 2013-2020 in May 2013 (resolution WHA66.10). The
GAP consists of six objectives and comprehensive global
monitoring framework, including 25 indicators, and a set of nine
voluntary global targets for the prevention and control of non-
communicable diseases. Member States are asked to develop their
own national plan in consideration of the national situation.
Current status: This year is the midterm review period of Health
Plan 2020,

Future perspectives: Korea government should consider the

global strategy and recommendations.
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¥ Current status of selected infectious diseases

1. Hand, Foot and Mouth Disease(HFMD) Republic of
Korea, weeks ending July 5, 2014 (26th Week)*

© 0UWE A2TF SFETHATA BEE oA 1,000
32,9%0m, 20134 F7 Xt S OARRIAF Eog 170 H =5,

8= HYSAHoIER HEItS
TE2 2009 68 HYE HEYLZ XIP=of 22HAAMAZE 2= UAS

X

I
No. of HFMD per 1,000 consultation
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week

w2014 e 2013 2012 201

Figure 1. The status of HFMD sentinel surveillance, 2011-2014

2. Ophthalmologic, Republic of Korea, weeks ending July 5, 2014 (27th week)
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Figure 1. The mean of outpatients to Epidemic keratoconjunctivitis for Figure 2. The mean of outpatients to Acute hemorrhagic conjunctivitis for
a week a week
3. Influenza, Republic of Korea, weeks ending July 5, 2014 . .
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Figure 1. The weekly proportion of Influenza-Like Iliness per 1,000
outpatients, 2010-2011 to 2013-2014 seasons
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Table 1. Provisional cases of reported notifiable diseases—Republic of Korea, weeks ending July 5, 2014 (27th Week)*

Unit: reported case’

Disease! Cwug:;t (233:2 v?/g:lj; Total cases reported for previous years 2?23:2%?::?
average! 2013" 2012 2011 2010 2009 : Country (reported case)
Cholera - - - 3 - 3 8 -
Typhoid fever 12 169 3 156 129 148 133 168 India(1)
Paratyphoid fever 1 17 1 54 58 56 55 36
Shigellosis 1 50 2 294 90 17 228 180
EHEC 9 63 3 61 58 7 56 62
Viral hepatitis AS 26 816 ! 867 1,197 5,521 - -
Pertussis 2 33 1 36 230 97 27 66
Tetanus 1 16 1 22 17 19 14 17
Measles 31 738 5 107 3 42 114 17 China(1)
Mumps 527 11,146 241 17,024 7,492 6,137 6,094 6,399
Rubella 3 28 1 18 28 53 43 36
Viral hepatitis BS” 93 2,366 45 3,394 2,753 1,428 - -
Japanese encephalitis - 1 - 14 20 3 26 6
Varicella 719 22,301 673 37,361 27,763 36,249 24,400 25,197 Thailand(1)
Malaria 25 184 50 445 542 826 1,772 1,345 Africa(1), Cambodia(1)
Scarlet fevertt 107 3,315 17 3,678 968 406 106 127
Meningococcal meningitis - 2 - 6 4 7 12 3
Legionellosis 1 1 1 21 25 28 30 24
Vibrio vulnificus sepsis 1 4 - 56 64 51 73 24
Murine typhus - 2 - 19 41 23 54 29
Scrub typhus 13 190 6 10,365 8,604 5,151 5,671 4,995
Leptospirosis - 4 - 50 28 49 66 62
Brucellosis - 7 1 16 17 19 31 24
Rabies - - - - - - - -
HFRS 6 80 5 527 364 370 473 334
Syphilis’ 21 451 18 799 787 965 - — China(1)
CJDNCJDS 3 29 2 34 45 29 - -
Dengue fever 4 64 3 252 149 72 125 59 Indonesia(2), Myanmar(2)
Q fever - 7 - 11 10 8 13 14
West Nile fever - - - - 1 - - -
Lyme Borreliosis 1 4 - 1 3 2 - — Saudi Arabia(1)
Melioidosis - 1 - 2 - 1 - -
Chikungunya fever - - - 2 - - - -
SFTS 9 34 - 36 - - - — China(1)
Tuberculosis 804 19,261 832.76 36,089 39,545 39,557 36,305 35,845
HIV/AIDS* 21 501 23 965 868 888 773 768

- No reported cases, Cum: Cumulative counts of the year from 1st week to current week,

EHEC: Enterohemorrhagic Escherichia coli, HFRS: Hemorrhagic fever with renal syndrome,

CJID/vCID: Creutzfeldt—Jacob Disease / variant Creutzfeldt—Jacob Disease,

SFTS: Severe fever with thrombocytopenia syndrome,

* Incidence data for reporting year 2014 is provisional, whereas data for 2009, 2010, 2011, 2012 and 2013 are finalized(except for HIV/AIDS),

T Reported cases contain all case classifications(Confirmed, Suspected, Asymptomatic carrier) of the disease respectively,

f Excluding Hansen's disease, diseases reported through the Sentinel Surveillance System(Data for Sentinel Surveillance System are available in Table III), and
diseases no case reported(Diphtheria, Poliomyelitis, Epidemic typhus, Anthrax, Plague, Yellow fever, Viral hemorrhagic fever, Smallpox, Botulism, Severe Acute
Respiratory Syndrome, Avian influenza infection and humans, Novel Influenza, Tularemia, Newly emerging infectious disease syndrome, Tick—borne Encephalitis)

§ Surveillance system for Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever was altered from Sentinel Surveillance System to National Infectious
Disease Surveillance System as of December 30,2010,

9l Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for a total
of 5 preceding years(For Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, West Nile fever, Lyme Borreliosis, Melioidosis, this calculation used 3 year data(2011,
2012, 2013) only, because of being designated as of December 30,2010),

** Viral hepatitis B comprises acute Viral hepatitis B, HBsAg positive maternity, Perinatal hepatitis B virus infection,

Tt Scarlet fever's case classifications contain confirmed cases to confirmed and suspected cases since September 27, 2012,
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Table 3. Provisional cases of reported sentinel surveillance disease, Republic of Korea, weeks ending JUNE 28, 2014 (26th Week)*

Unit: case'/sentinel

Viral hepatitis Sexually Transmitted Diseases
Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current Cum. 5? u;na.r Current  Cum. SC u;:r Current Cum. t'? u;na.r Current  Cum. SC u;:r Current Cum. t'? u;na.r
week 2014 OV week 2014 >V week 2014 OV week 2014 OV week 2014 OV
average’® average$ average’® average$ average’®
Total 20 214 23.8 2.1 6.4 7.4 2.1 12.9 13.5 2.3 15.8 12.8 1.4 9.4 7.2

—: No reported cases,

Cum: Cumulative counts of the year from 1lst week to current week,

T Reported cases contain all case classifications (Confirmed, Suspected, Asymptomatic carrier) of the disease, respectively.
§ Calculated by averaging the cumulative counts from 1st week to current week, for a total of 5 preceding years,

F8 57 ofalsp]

(Table 1) HA7FAEe] At 5AZE WA} sl S=o] WAY $131-S v|wst 2, "Current weeki= 3G F2] BRI A4S vehyn,
Cum. 20142 20149 155E 35 F71R)9] A A4, 12]3 5-year weekly averagen= At 51(2009-20134)9] 3 F9] 211
A9l o)A 2F, o] 23 Feko] B1 AR(F 25F) FHFO R Akt I8 2 "Current week 2} h—year weekly average |41
K AeE vlashd F 9= g ARoAe) Bal 3E dde] Hal FEr) Blus & 4 Slok Motal cases reported for

previous yearssi= A4 57 S O] Wil $45 ekl 21 FAole] (e B 714 B2 ulash 2 4 gl

oll) 2014 1252] '5—year weekly average(dE7F & EWat),= 20092 H 20132 10F2H 14F71KQ] H 1 742 &
2552 Lhw gfe & st

* 5—year weekly average(6d F Hah)=(X1 + X2 + --- + X25)/25

10+ UES 123 13F 14F
20144 e =
2013 X1 X2 X3 X4 X5
20124 X6 X7 X8 X9 X10
20114 X1 X12 X13 X14 X15
2010 X16 X17 X18 X19 X20
20094 X21 X22 X23 X24 X25

2 Hoj a1 Qlom, ZF AW R Cum, S5—vyear average,2} 'Cum, 2014/
o &<t s TR Bt Kol 4eeke] Hlurt 7hssiet 'Cum, S5—year
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