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The Korean Society of <
Neurogastroenterology .

SMEARER TR et 2012

Sz RS Tk ARl SHDE

STl 2|20 2 YYTERE

zolze 54 U 28%E
el BERY WOV BUDY

s ma gen

fq

A

= Ref
ererence
wjeruztee) A A 91 W A2 B 2016 ‘hitp://dx doi.org/10.3904/k5m 2016.91.2.114
hat's new?
J Neurogastroenterol Motil, Vol. 29 N3 July, 2023 )
l N M pISSN: 2093-0879 eISSN: 2093-0887 h-'8
htips:/idoi.or/10. e
Korean J Gastroenterol Vol. 85 No. 3, 319-344
—| https://doi.org/10.4166/kjg.2024 156
pISSN 1598-9992 eISSN 2233-6869
& 2 GUIDELINE | Gl Motility

QHgH|o] Tt X2 et Mg UERXH

— —_

$8, ZQUY, YL, Ha!, wHg ST, AL, o9, AuE’, ueld”, Ay,
a2, o, WA, Ay, g4, Asw’, xigu”, Moy, 4o13”, Aam
AUANLD AAHSHUY HUHDA', 2HYUHAD el YRS T, HRUBD LS WLLRA’,

olgtoi XSt n RSt LHTHB A, MU o|Ihot HABHAA®, MSUHSD oAHE WS BA®

AN D olae HuBA, AYHAD i HDA", AMUTD elae st A’

HIHUD olBfthet P4 stn A, ZMHLD lBtet HuSRA", AP oot Haaad"”,

SHHel D olafthe HaHt B A, HEetd olnfthel ot T A, MSUSD olathe oaistaa®,

JtE st oJaliet atstRA', LD Juiet AustRAY, GHRHHYRATH AYIAHATY®,

ARWYD e WA, YYD OB etz a®

Seoul Consensus on Clinical Practice Guidelines for Functional Constipation

\ semois 5 nay ey DB R el 28 AyuERY

https://www.ksgm.org/ J

(L =za | | )

= varies among individuals, but most patients present w/

. infrequent bowel movements

. hard stools

. feeling of incomplete evacuation, straining at defecation
. sense of anorectal blockage during defecation

. use of digital maneuvers to assist defecation

. infrequent defecation (< 3 per week)

Ul WN -

> 2 of 6 syptoms for > 3 months, with onset > 6 months before diagnosis

= emphasizing chronicity and symptom-based assessment
(Rome IV criteria)
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= Functional Constipation (2715 @91 fio] WMstE FR)
1. 34 By HH| Normal-transit constipation (NTC)
- Normal CTT, normal stool frequency but hard stools
2. M@/ BiH| Slow-transit constipation (STC)
- Delayed CTT, reduced colonic motility
3. PN Defecatory disorder (DD)
- Dysfunctional pelvic floor coordination.
* HiS{S Wl oE
— HH|: Z4°] THe] FTHSE TI5Y fTAR
Z, it At YL HiHO| ATSHA| B2 MH
L (BgEhE= 3Y) y

= BB RYE: NI M2 I
(1) o7g 2830 Uel 7 £ Ua
2) =5 ool

(3) 0F DINE MMARS UL L PENT
59

U ToDate
J
| aoyzg | | |
ng
Cror HH| @101 CjS MASH WE B3 P MNHE Ze
CERCES
¥3Y /% ol
50N Ol¥CIN &Y W NWSH= HH| FQ oiFY oN
MEE: QARB(RYNNSE, TRAEE, Th), HFER,
yean
OIN: AAK|, DIOMYTIEAl, FUHLARI(CCB), BLEM, HEN,
YUY AN, FWAL o, TFH, OlkAl, MK
geel 15y
Mol BEHRY, 2B NFF B3)
J
USE | gost Hblo KB
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= F1 F(Alarm Symptoms and Signs)

Alarm symptoms in the evaluation of
constipation

= Hematochezia or heme-positive stool

= Iron deficiency anemia

= Unexplained weight loss of =10 pounds

= New onset of unexplained constipation

= New obstructive symptoms (eg, bloating, distensicn,
abdominal pain during stool passage)

= Rectal pain or tenesmus

= Family history of colon cancer or mflammatory bowel

disease p ODate ¢

a | aoymg | | | |
= |nitial Approach

Chronic symptoms
of constipation

Medical history and physical
examination including DRE

!

Alarm symptoms or Yes

no appropriate CRC screening >
No L /
*DRE suggesting DD «-- Functional constipation

Lifestyle modification
and/or laxatives

Investigation for organic causes
including colonoscopy

Treat appropriately

pharmacological treatment

R g Physiclogical test

‘“Nn response to

\ Korean J Gastroenterol Vol. 85 No. 3, 319-344

/

| ®oymg | | | |

= F1 F¥(Alarm Symptoms and Signs)

1) MBEY (rectal bleeding, hematochezia)

2) HHEEHA Y (positive fecal occult blood test)
3) HHEEY ¥ (Iron deficiency anemia)

4) 9TotA] B2 HZFHUA (unintended weight loss)

(K
5 THM 54 (obstructive symptoms)
6) X2 =Tt HH| (recent onset constipation)
7) ® 79| #3t (change in stool caliber)

| x|

* Lifestyle Modification
1. Dietary Fiber

TOPH 13: Ao|EF s HE ST MTE 40718
i S-S SIHAIFA THEHEEI2 SHE IWHsh=0 ==0|
Hct.
H a8 B

off

}

[5 ]

il

T
M e

I‘ l

Eo-lﬂ. 53.8%; ¥= S
1%; QHE Eo5ha] 9kg, 0%;
0%,

'-r_ﬁrﬂolN
°° dn ki

il

Ad: Ao
43.1%; HE FEWS
2|8 ‘e;

ado2 B

-u-f:‘c

—HI

- recommended quantity: 25-30 g/day
- increases stool bulk & accelerates transit
- improves symptoms
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* Medical Treatment

S =
L;-\:r ne:

btiie-
= Le

1. Bulking Agent .
- WY AR 34 UH ¥ 5T o BEEY L
- BI: 28 12~72A1 °|1F =Nt

- FYNG:

1) 88 Al 3ET £B ¢H A

2) BEWmMOR oIt BEHL: FRA, WA BN FY¥ A% Wl

3) AA(psyllium, planta seed; Agio®, Mutacil®):
BorUE HASSH| Q8] MEFRE MANY| FF

4) 33 MR T 13F AR ZT(Calcium polycarbophil;
Silcon®, Welcon®)
- A38F: ATEAT 3~9g/day§ Lt (Calcioum polycarbophil:
18] 1250mg, 19 2-43|, Htf 5000mg)

| B

* Lifestyle Modification
2. Water Intake
- adequate intake (>1.5-2 L/day) augments fiber effects
- more data needed for recommendation of water intake

3. Exercise
- improve symptoms in patients w/ chronic constipation
- confer health benefits to people of all ages

AT 14: RES YU TRdRH| BXIOIN SAE AR
2 Q0 BE HHEHM 20| =30| HE= s 4 Qlot

FAPE By

AL 208

HE7E oA AR B 246% AR T
55.4%; AAE 4R, 11.0%: A= F8A] kS, 15%:
AH o Fopsha g 0%

/
| e | |
* Medical Treatment
T
2. Osmotic Agent e
- ) AECl oo BW £EFN o> GHY 27 2H, I F
> HiHE §oI5HH &
- 3R
1) Magnesium Salts (Bt34l& MA) [Mag-0® , Magmil®]
- NMggt H&, nHES 58H
- {3 NotE AN 104 gdFE 2o £ UG
(e.g. HAME, £F, FH, X QYES IR, 27 W)
- QMR 28RN gl et 2 BREY
- 500mg~1000mg PO BID A&
/
ASE | 9E HH[Q X =
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* Medical Treatment :
2. Osmotic Agent o
2) Nonabsorbable Carbohydrate (HZ4+4d H3H)
[Lactulose : Duphalac® , Lactitol : Portalac® , D-sorbitol
Babe-lax Sol.®]
- OIBRE AN ZL4HA B0 UYL E °|F
— O MNEQL MtTo]
- O3S I NI 243 DAECl A Y, SREI S
- OotoZ Ql5jo] 2 8E0 YL O £ UL
- 15mL ~ 60mL A& (858 ¥ 24-48AI1t OlHio| 21 LtEHY)
-
(] | e |

* Medical Treatment
3. Stimulant Laxatives (Af34 2tstA])

By

o217,

=N
- %ﬂ- e J ﬁn:.:_'or'ag |
Anthraquinones | senna, casacara, aloe : °IHA®,
Diphenymethanes | bisacodyl, sodium picosulfate : HI°I3l®, S2HA(S)®
- &g TU dYst METH 28F MEL(myenteric plexus)©ll
NE Mg - § 25 &N % gHEDL 5
- Rapid onset

Z (MYM Qo 20 bs) - oHE 93

- B8N ¥H|, 2o

. | | us | )
* Medical Treatment
2. Osmotic Agent
3) Polyethleneglycol (E3CIEaIZZE)
[PEG solution: Forlax®, Movilax®, Crirol Sol.®]
- SEY MZol 2B X — S5 WorY 2R AL b
- =2 o4O I — QI @ AME AT
- OiF 28 A EESA0 Mo o B B e
- HE9%s
" 5
$H
L /
. | uE | | )
 Medical Treatment
- TSN FAEN LAY SN CH¥ (catharitic colon: melanosis coli)
- B Ot 2 2R
- bulking, osmotic &S| Ht33tA| Bi= AAICIM short term
& rescuez HIHES £o|sty &
Tt 24: 254 A51AE] A7IgE AR EE Al T
A REHEE W AR R Andict
\ /
ASE | 9E HH[Q X =
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- Medical Treatment

4. Probiotics(ZZH[°| 25 2)

HE WAE F, MmO

6) T2H}0|2EA(Probiotics)

0t 250 E2HI0|RAE SRYTIH| BIXI2| S 20|
S88 & 4 UKD, =i 280 M2t OF 4 Qleos
BEHQI XNS2 M8ch= 28 TS
A We

A= o

HE7E Ad: dHow FoY, 202%; AR FA,
50.8%: AL FEIL. 160%: AR T3k 8. a1%;
HAes Fo5A g8 0%

kA murm

o

n2Ho|QE A FRY §3° HE1,

CIE NEN9 2EZNZ Ag2

sy wE F4e et

pitel ojmyol EX

Ay

(]

| B

(] | |

g |

* Medical Treatment
6.Lubiprostone (FHIZ2AE ; Amitiza®)

ga SE Y%
- g 2HE A3

'
J
of
do
O.
[
0

Ho A&

o2
ro
=2
=2
am
g
o2
re

- Oy TISM(Opioid) f2y HHIQ A|E
(2 HZY §5 YoAAA)

8) RHZZAE (Lubiprostone)

IOt 27, RH|IRAES 94 SRS A0 Kool
HIS SRROLIN DHH| A|20) BPHOICH E, 24|
DRAES Frie HoKY HIES UG 220, HF0H
HROINE BITE QIS ARY 4 9Uct

7.Linaclotide (RI4ZEECIE ; Linzess®)

- &% : guanylaste cyclase C(GC-C) agonist
— FARH - OiEFH A5

- 2 6-17M9 TS HH A=

- A% Y HHO| Oigt R AEA|
(FDA S2ISA|, 32| AR T 52l)

9) 2|LHZR2E0|=(Linaclotide)

6.2%; AR A 4L, 0%;

=, 0%

N

 Medical Treatment
5. Prucalopride(EFZE2IE0|E)
3&: Resolor® , Movizolo® , Rucalo®
&g MEEH 4% 284

- O st AL BF

1-2mg/day M§ W5
- MBN QN9 HIgo| SiE

(5%,

4>
30
dlo

- 28 &7 B8l AL
- MFOIMTHIE <30
65M ool Btelils

838 1mg2 ¥%

MENOZ X§ - OF 25 YN

2R el A (BIM R 4%

mL/ in/m2°|5’|’)’ 'll_Pg A0 SBOI,
=1
[e)e]

CR)

7) ZRZ20240|=(prucalopride)

i
= B0 26, MEF 48 NREUS S84 H2HQl a2t
2O20|SE MM Fuo| 2EE FTAIRIC ZRg2me}
OIS 71 RotHOl CHgt ¥IS0| Bt Or b Hxie|

A 42 wE

HHo Fog 76.9% AR Fo
FEY, 31%; WA ST 42, 0%
A2 FoRiA YR 0% Y,

(]

| | e |

+ Algorithm for Medical Treatment

Functional constipation

*Osmotic laxatives Increasing
and/or increasing dietary fiber *Osmotic
dietary fiber or or bulking laxatives
bulking laxatives laxatives
Inadequate Inadequate
response response

**Combination therapy

Inadequate

response response

****Prucalopride or lubiprostone or linaclotide =~

Combination therapy

.. Inadequate e

Are the symptoms 4.
sometimes unresolved?
v
***Add stimulant laxatives

Korean J Gastroenterol Vol. 85 No. 3, 319-344 /
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= Common used laxatives

Table 1. Clinical Applications of Commonly Used Laxatives”

Osmotic laxatives
Bulking Stimulant Prucalopride Local
laXatives  Magnasium saits Nonabsorbable  Polyethylene \axatives P therapy
carbohydrate glycol

old age
Pregnancy
Lactation

Renal insufficiency
Hepatic dysfunction
Overlap syndrome

Fecal impaction

x x> > % x %[>
xxP>O0O® e

Postoperative ileus

x % x x> D> ek
OO0Oxe0P>0O0Oe®

Jay A

occasional; &, short-term use; X, no use.

LR N O N 2 2

O X0 xx x X[

Spinal cord injury

O, most favorable; @, userul;

Korean J Gastroenterol Vol. 85 No. 3, 319-344

(]

| | e |

= QOther Treatments

1. B5N=
Hio|o T (Biofeedback)

2. IANE 3. YA E

#7¥(Enema) 8

MENFNIE
Yol Eet qY

-HjBI7$OR HH|O|N BIHA (Sacral N. stimulation)
Mo o1y, ME ¥

-EIE B 2Xge g9
YMYN FoTt He

OF
ol
ng
[
=
or

1) 2¥(Enema)

1) Hlo|2IEY X (Biofeedback)

3. ZYEHSS U} X120 2HSSHX| = 2t

[
]
3
W

A 3 UHSIEONEO] OILIBIN CHE SEE 85
Q= A EH| SX0IN HEHO ARE 4 QUCh

IR 31, HHYE CIE A2 F HSHX| Y U 2
BHEIEON Bl SXRIOI =Rt 4 QIck e
3 53 we
G AR = 2AR
HE7E 9 AHoR FoY, 615%; HAR AL, g7 oA Ao FolY 200%; WAL FY,
RS 16%; WA SIS &S, 15% 615% S fut 16.4%; AR FolBHA 9E, 31%;
2§k 98, 0% Axow Bl e, 0%

HIH 29, HIO|RU|EE X2 BIHTONY Bl Exje|
20| #HO|D QHSICE

3 52 u%

Hoz Fofit 483% A FOlE,
SR, 69% T2 S 22, 69%
How Fooha ¢, 0%

o

o

o

- It 32, BES BESIE AO0| g Hopd ETNolt | | WO 34 MUMMSHT0| NuF, NuBYS, Nud
2 30. BOISNENE = S RN X% HO A4 SO SXS0| WHE 4 YO0 Fols| Ikt TEN SHE Pl B9, YN K27t
SAISD Hol TS PHNUCL
A Ngsior sict.
3 % 8% s e
e . An E AN
W A dHes B o W S Ak oldl Ao B, 492% WAL FO, L F 201% AN FA,

385% AP FEE 62% AR FANA 42, 0%;

G % 2 Zo)3] S 31% . 10.8%; TR S84 U, 15%;
HHoz FoHA UE, 0% 20 A SO gE a1

B i AHOR S Y&, 15%

(]

g |

N

= Common used laxatives
Table 1. Clinical Applications of Commonly Used Laxatives
Bulking Osmotic laxatives Stimulant - Local
IBXAINES  pagnasium salts Nonabsorbable  Polyethylene laxatives Prucalopride therapy
carbohydrate giycol
Old age A I Py I Q L] A I Py I
Pregnancy A X ® o) A X
Lactation [ ] X [ ] o A X
Renal insufficiency A X o] A A X
Hepatic dysfunction A | A | o] o] A X
Overlap syndrome X A A [ X I O I
Fecal impaction X X X X X X o
Postoperative ileus X X X ITl X ITl
Spinal cord injury X ITI ITI O ITI O o]
O, most favorable; @, useful; 2, occasional; A, short-term use; X, no use.
Korean J Gastroenterol Vol. 85 No. 3, 319-344 /

(]

| | 2%

/

= Summary

Table 2. Summary of the Efficacy and Cautions of Lifestyle Modification and Medical Treatment

Management Level of evidence Strength Cautions

Dietary fiber ++ A Slow-transit constipation and defecatory disorders
Exercise + v

Bulking agent ++ A Insoluble bulking agents (abdominal distention, flatulence)
Magnesium salt 4+ A Impaired renal function, pregnancy, lactating women
Non-absorbable carbohydrates + A Bloating and flatulence

Polyethylene glycol i+t A Diarrhea, abdominal pain, and nausea

stimulant agent ++ A Long-term safety and abuse

Probiotics + v Immunocompromised patients

Prucalopride 4+t A Renal and hepatic impairment, elderly

Lubiprostone hans A Nausea, hepatic dysfunction, pregnancy

Linaclotide 4+ A Diarrhea

Supplementation in patients with chronic constipation. +, low; ++, moderate; +++, high: A strong 7. conditional

Korean J Gastroenterol Vol. 85 No. 3, 319-344 /
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= Summary
- DFSIAIS B HE BAE FUY MY
- LIt HH| 010 Oist MAISH ¥y ¥ X MNEHN T2
- S8 HHF REOAID, FF5Y¥(Alarm sign) &Hol2 e
- HEEe® MMS NFEe =
- AENEAN NEY, EAF0l oE W MM HOM| IE EY
- NTEA 20, HUFOE g FF A 8F 5T
(Step-up and combination)
- FE% %F AR Hgol AHH, A HY sy =0l
.
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1. 34 &M XIS 3EH|
a. 937|: it 2=/, @AM, S5, HAME MK LE/0I2E K&
b. 3AM7|: dRO0tM|IILe| At St RZ 07 |MEE SE A9 a0 A
. N7 Type [l 20| Type 122 WA EH, WAt ZE0| ALt St 2ot AEHE ol

2. 8H 0|&: SE= XIRELHHZO0l S

a. 2= 2 238t Al (Intra—operative) - 82, S&XI8
* Al 2R|: Tension—free Closure

%
* 0|5 Z2H(Tension)2 M2 H

* Deep dermal suture (e.g., PDS, Vicry)E Soff ZIT|S0AN &= XA
* Skin suture (e.g., Nylon)= I2E H3(align)ote SXO 20t AL

8HE Rot=

b. A4X7} O} XIZ (Post-S/0, Golden Time: 3-671&) - XtQ|M X}t
* XtelM Xt (UV Protection)
QM == Al ZE{0)| PIH (Y5 S MAXIRN 7| 2l
SPF 30 0]42] Xte|M XA, UV R HO| T A2 (XA 67HE).

I-

0] B2 ot5A|2))
It Type Ill 22t0] &=

§30| T

Y gHt

eIl

=]
2

E | 8Bl N =
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3. SH XI=: EtHIE B2E (Stepwise Approach) & H

20254 Kol nfstistyl ESAFE 2
2= o= TIE QAL =

4l / A E (Silicone-based products)
5 B o8 L X|ZQ| **1 X} MEHA|(First-line)** QL C}.
312 12417 0144, 2|4 3~67H27t &S| XE.
* H|0|& 2 te (Taping & Pressure)
‘&H(Tension) 8 E22|XOZ ZA

Suture line0f| %] &2 F0| H|0|Z(e.g., Micropore)S 3~67H&

1Xt X|& (First-Line)

* ABIE A/AE: (et =)

* B L] AHZ0|E AL (ILK, Intralesional Corticosteroid)
H2d 8, A=0|E

Triamcinolone Acetonide (TA) (10mg/cc ~ 40mg/cc)

e 2gE, 2 gd Al

|:|
FOIALE: e = Al IE 2{=(Atrophy), 2=, &t

I

Y

Jor
on

b. 2Xt X|& (Second-Line / Adjunctive)
* 2|0|X X|= (Laser Therapy)
Pulsed Dye Laser (PDL): 7| &2 &F (Vascularity) & 21
T2fY 20|X (Fractional Laser):
=4 8H (HEE 8H) E= 8= S (HY 71M)
St 2P Q.
c. 3Xt X|Z (Third-Line)
* 25X 2H W% (Surgical Revision)
T=(Contracture)C 2 7|5 H[3t0| QALE 1/2Xt X|20f| AIisSt 4

Z-plasty, Staged excision

g XI&2(Multi-modal therapy)

LA,

o
T.

eIl

E | 8Bl N =



20254 Ko drstistul &
2= 9= JIE 9Al =2k

Session |

15:00-15:30

A CHA liltettiioti
Cria =oximw



20254 Ko nFsHH

3121 o|= 7|2 Ol

/

FIcka x| &

Incidence

Seizures and epilepsy are 3rd most common .
— Male

neurological disorder affecting older adults, after

stroke and dementia 7504

Epilepsy incidence is highest in the youngest _§:

and oldest age groups; incidence increases § 500

steadily after 50 years of age. 3

Incidence is highest in those>75 years of age = 50

(5times that of young adults).

Overall incidence in elderly is 2.4/1000 per year.

L A St A S S S A S s S s s e st s sy s
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Age (vears)

Neurology 2012;78:448-453

Lancet 2020; 395: 735-48
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Etiology
Epidemiology Committee of Korean Epilepsy
Unknown

Ischaemic stroke
(37%)

neurocognitive
disorder (5%)

Alzheimer’ disease
(7%)

Neoplasms Haemorthagic stroke
(13%) (12%)

Figure 2: Causes of new-onset epilepsy in older people

Lancet 2020; 395: 735-48

Seizure and epilepsy

ILAE OFFICI T

REP

A practical clinical definition of epilepsy

“Robert S. Fisher, +Carlos Acevedo, {Alexis Arzimanoglou, §Alicia Bogacz, ). Helen Cross,
#Christian E. Elger, **Jerome Engel Jr, ttLars Forsgren, iiJacqueline A. French, §§Mike
Glynn, §§Dale C. Hesdorffer, #4B.1. Lee, ***Gary W. Mathern, t1{Solomon L. Moshé,
1Emilio Perucca, §§§ingrid E. Scheffer, {49 Torbjorn Tomson, ###Masako Watanabe, and
*+3Samuel Wiebe

Epilepsia, 55(4):475-482,2014
doi: 10111 1/epi. 12550

Table 2. Operational (practical) clinical definition of epilepsy

Epilepsyis a disease of the brain defined by any of the following conditions

1. Atleast two unprovoked (or reflex) seizures occurring>24 h apart

unprovoked seizures, occurring over the next 10 years
3. Diagnosis of an epilepsy syndrome

have remained seizure-free for the last 10 years, with no seizure medicines for the last 5 years.

2. One unprovoked (or reflex) seizure and a probability of further seizures similar to the general recurrence risk (at least 60%) after two

Epilepsy is considered to be resolved for individuals who had an age-dependent epilepsy syndrome but are now past the applicable age or those who

~
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A Early seizure (ES) vs Late seizure (LS)
Stro ke- related selzure seizures occurring within 7 days of onset of stroke are
. N lassified ES and those beyond 7 days as LS.
Seizure and Epilepsy :
P dirical defnition of eplepy
. . . . . Epileps;
* Provoked seizure ; reactive seizure; acute symptomatic seizure 1. At s v unproveked or refle)siures occuring 24 h apar
2 One unprovoked (or reflex) seizure and a probabllity of further seizures similar to the general recurrence risk (st least 60%) after two
= Atransient factor acting on an otherwise normal brain to temporarily lower the seizure threshold N gfwtﬂfj:mmm“’“”‘ 0years
does not count toward a diagnosis of epilepsy. Epileps oo 7 rondansba or those who

= A seizure after a concussion, with fever, or in associate on with alcohol-withdrawal

= Apatient might present with a single unprovoked seizure after a remote brain insult, such as a
stroke, central nervous system (CNS) infection, or trauma. A patient with such brain insults
has a risk of a second unprovoked seizure that is comparable to the risk for further
seizures after two unprovoked seizures.

2. Stroke and seizure. A 65-year-0ld man had a left
Cask ExampLes”™! middle cerebral artery stroke 6 weeks ago and now
presented with an unprovoked seizure. Comment: With
a seizure in this time relation to a stroke (or brain
infection or brain trauma) the literature® suggests a
high (>70%) risk of another unprovoked seizure.
Therefore, in the new (but not the old) definition, this
man would have epilepsy.

Epilepsia 2014

\ J \ /

e N " N

SPECIAL ARTICLE

%

NEURGLOGY.

Evidence-based guideline: Management of
an unprovoked first seizure in adults

Report of the Guideline Development Subcommittee of the
American Academy of Neurology and the American Epilepsy Society

(L]

1 » For the adult who presents with an unprovoked first seizure, what are the risks for seizure
= 262 acute symptomatic seizure recurrence?

Seizure and Epilepsy

* Acute versus Remote Symptomatic seizures
= Hesdorffer et al, Epilpesia, 2009

= 148 first unprovoked seizure (all due to static brain lesions)

Figure 1 Percentages of patients with first seizure experiencing a recurrent ]

100 g com 1w e s ovr e * A prior brain insult as a seizure cause was associated with an
35 60 ' increased relative rate for seizure recurrence at 1 to 5 years of 2.55
ors 23 o (95% confidence interval [Cl] 1.44-4.51) as compared with that in
g /—wg g 50 patients with seizures of unknown cause.
o 7 % + An EEG with epileptiform abnormalities was associated with a
g 2 “0 relative rate increase for seizure recurrence at 1 to 5 years of 2.16
H w© (95% CI 1.07-4.38) as compared with that in patients without such
oo e 2 EEG abnormalities.
ﬂ 2 = Sy ; « Abnormal brain imaging was associated with a hazard ratio
o © e * @ “7 Risk of Acute Remote é ?i;e)ase for seizu(rje r;:t;:etnlce att .1 t? 4 Yg‘arstc?f 2'4.4 (95';% Cl 1.|'0t'9_
: : : & 0 .44) as compared with that in patients without imaging abnormalities.
Zwr:L k of death in the first 30 days aft ::If::t!"e rectrrence syptomatic symptomatic T « A nocturnal seizure was associated with an increased recurrence
St Tk of desthn e fioic 50 days afoe "= Stroke 33 % 71.5 % risk odds ratio at 1 to 4 years of 2.1 (95% Cl 1.0-4.3) as compared
ic sei (J olv(J <1 1 2 3 4 5 >5 . Sl
?:;::um symptomatic seizure and first unp :f;:mi':; B 1340 1669 Time after first seizure in years with a seizure while the patient was awake.
— | opocine pigmoc] ki k) o gt s et o s ot e ot £ o4
CNS infections 16.6% 63.5% fen Sears
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Seizure semiology
i  Focal Unknown Generalized
: whether focal - -
Cvensrallsed : :» Typical absence » Myoclonic
: s org * % Atypical absence » Negative
o i 5 » Myoclonic absence ~ MYoclonic®
: 2 i : Consciousness' ::, pedmyocionia  * Clonic’ 3
: »Preserved »Preserved : ¢ with / without » Epileptic spasms®
»Impaired » Impaired 3§ |absence » Tonic 3
» Myoclonic-atonic
E » Atonic*
Focal to bilateral Bilateral t ‘Ger:era.mzefl
i tonic-clonic tonic-clonic Onic;eloNicSelere :
: ST Selire : - Myoclonic-tonic-clonic seizure :
: i i - Absence-to-tonic-clonic seizure :
ILMD e
\_
- . N
Diagnosis
Clinical Signs or symptoms f; Signs or symptoms arguing
condition a seizure diagnosis against a seizure diagnosis « Differential Diagnosis
Syncope Incontinence Short duration of unconsciousness
Slow recovery Positional nature of events
Abnormal motor movements early
after loss of consciousness
Transient ischemic Positive motor manifestations Abrupt rather than progressive
attack (eg, limb-shaking) i
Long history of recurrent stereo- Hemiparesis or hemianesthesia
typed spells
Transient global Abrupt-onset “episodes” with Longer duration (several hours)
amnesia memory blocking No postictal lethargy
No auras/automatisms
No motor features of seizure
Metabolic Tremor, asterixis, myoclonus Metabolic derangements
encephalopathy Hallucinations
Rapid-ey Stereotyped motor manift Longer duration (30 minutes)
sleep behavior disorder  during nocturnal events Patient describes the dream
Tongue-biting or urinary inconti- Mostly in the second half of sleep
nence
Psychog Stereotyped events Depression or anxiety
Short duration Physical or psychological stressor
Events lead to falls or injuries History of sexual abuse Lancet Neurol 2009;8:1019-1130
\_ v

-~

Diagnosis

* How are seizures in the elderly different from those in the young?

[Featwre _________|Young patients Elderly

Onset
Location
Aura
Ictal

Post-ictal state

Subclinical seizures

Status epilepticus

Focal, generalized

Temporal is relatively common
More common

Focal onset, generalized

Less prolonged

Less common

Less cmmon

Usually focal
Extratemporal is more common
Less common

Can be subtle, like memory lapses,
altered mental state, confusion/
Convulsion are relatively rare.

Prolonged confusion, drowsiness
likely, especially in those with pre-
existing cerebral dysfunction
More common, especially
dementia pts.

More common, especially NCSE

Treatment

» Choice of AED is based of tolerability and safety than efficacy.

* Monotherapy is preferred.

* Monitor for adverse effects with drug levels and metabolic parameters.

» Adherence must be ensured (cognitive issue)

* In older people, therapeutic window is narrower than in younger patients.
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Treatment Responder rate 30-70% 63% of patients seizure-free
1st generation 2nd generation 3rd generation
r LE ) 1T 1
2020
Fenfluramine
2019
Cenobamate
2005 2018
Pregabalin Cannabidiol
2000 Everolimus
1981 Oxcarbazepine  Stiripentol
Clorazepate  Zonisamide 2016
1978 1999 Brivaracetam
Valproate Levetiracetam 2013
1975 1997 Eslicarbazepine
Clonazepam Tiagabine 2012
1974 1996 Perampanel
Carbamazepine Topiramate 2011
1968 1994 Clobazam
Diazepam Lamotrigine  Ezogabine*
1960 1993 2009
Ethosuximide Gabapentin  Vigabatrin
1954 1993 2008
Primidone Felbamate Lacosamide
1938 Rufinamide
1857 1912 Phenytoin
Bromide Phenobarbital
1850 1900 1920 1940 1960 1980 2000 2020 2040
"* Discontinued in US in 2017 =
\_ BMJ 2023; 382
Pharmacokinetic Parameters Antiseizure Medications
Antisei. icati Key Metaboli Half-life Drug CYp
interaction
Clobazam Enhancing GABA Extensive hepatic 10-30hours High
Phenobarbital Enhancing GABA >70% metabolized in liver, 20- 80-100 hours High CYP 2C9
25% eliminated renally
Valproate Enhancing GABA, Extensive hepatic 13-16hours High CYP2C9,
blocking Na+channels, T- UDGPT
type calcium Channels
Cenobamate Blocking Na channels, Extensive hepatic 50-60hours High
enhancing GABA
Phenytoin Blocking Na channels Extensive hepatic, nonlinear Average 22hours High CYP 2C9,
2C19
Carbamazepine Bloking Na channels Extensive hepatic 12-17hours High
Oxcarbazepine Blocking Na channels Extensive hepatic 8-10hours Moderate CYP 3A4
Eslicarbazepine Blocking Na channels Approximately 40% hepatic, 60% | 13-20hours Moderate CYP 3A4
acetate renal
Lacosamide Blocking Na channels Approxi 60%hepatic, 40% | Approxi y 13 None or
renal hours Minimal
Lamotrigine Blocking Na channels Extensive hepatic Approximately Moderate UDGPT
24hours

\

Mechanism of Antiseizure medications

Also inhibits
glial GAT-1

a,8-subunit of
Ca?* channel

t+|_Tiagabine |

Postsynaptic

Propagated
action potential

Voltage-gated
Na* channel

neuron receptor
or Na'  Na(Ca®)  K*channel C3%'
Inhibitory synapse  Excitatory synapse
J
N
A Key Metabolism/elimination Half-life Drug CYP
interaction

Topiramate Blocking Na channel, Approximately Approximately None or CYP2C19,

AMPA/Glutamate antagonism, | 30%hepatic, 70% renal 21hours minimal

enhancing GABA
Zonisamide Blocking Na channels, Approximately 65% Approximately Moderate | CYP3A4

Blocking T-type calcium 60hours

channels
Levetiracetam Binding SV2A Approximately 30% 6-8hours None or

nonhepatic, 66% renal minimal
Perampanel AMPA antagonism Extensive hepatic Approximately Moderate
105hours

Gabapentin Binding a26 calcium channel | Eliminated unchanged in | 5-7hours None or

Subunit urine minimal
Pregabalin Binding 025 calcium channel | Eliminated unchanged in | Approximately None or

subunit urine 6hours minimal

CONTINUUM (MINNEAP MINN) 2025;31(1, EPILEPSY):125-164.

=
e RN
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« Partial seizure : @72 9f

* GICs : pregabalin, gabapenin2 MonoTx. &H ¢ &.

+ Absence, GME: Phenytoin, Carbamazepine, Oxcarbazepine, Pregabalin, gabapentin® FX| 2

+ Add on TxA|0f=MOA 2 2{s§M BXIX| A,

AEDs Combined ____________ outcome |

ot

Y

Table 1. Recommended initial dosages and
dosages for different AEDs

ranges of maintenance

Na* blocker + Na* blocker = Additive efficacy or antagonism
) ) . Variable and
Na* blocker + AED with multiple actions - .
unpredictable
AED with ) ) . -
. . + AED with multiple actions - Synergistic efficac
multiple actions P ynerg Y
Gabapentin + Any other AED - Synergistic efficacy
. Additive or
Levetiracetam + Other AEDs - P
synergistic efficacy
Antisaizure [— S —
medication Dasing r hemodialysis)
srivaracetam Noadjustmert No data
Carbamazepine No adjustment Net necessary, dose after hemodialysis Al . . .
- P p———— e sas Antiseizure medication Dose adjustments
Eslicarbazepine CrCL 3060 mL/min: 200-600 mg/d Insufficiznt data Wlth Renal fallure and Hen‘IOdlaIySIs
CrCL <30 mL/min: insuff cient data
Ethosuximide CrCL <30 mL/min: low initial doses Nct necessary, dose after hemodialysis
Gabapentin Crc1 30-59 mi/min: 400-1400 mg/d 100% of total daily.
CrCL15-29 mL/min: 200700 mg/d
Crel <15 mL/min: 100-300 mg/d
Lacosamide CrCL> 30 mL/min: no adjustment 50% of total cally dose
CrCl <30 mL/min: 50-30) mg/d
Lamotrigine Insufficient data or uncertain Nct necessary, dose after hemodialysis

Levetiracetam CrC150-79 mL/min: 1000-2000 megjd
CrCl30-49 mL/mir: 500-1500 me/d

61 <30 mL/nin: 5001000 g/d

Oxcarbazepine CrC1 <30 mL/min: start at 30C mg/d, titrate:
cautiously.

Perampanel 1l >30 ml/min: no adustment
Il £30 mL/min: nsuff cient data

Phenobarbital CrG1>10 mL/min: no adjstment
Il S10 mL/min: may need to lower dose,
manitor levels

Phenytoin Noadjustment

Pregebalin CrCl30-60 mL/min: 75-500 mg/d
GrGl15-29 mL/min: 25-150 mg/d
CrC1 <15 ml/min: 2575 mg/d

Topiramate Il <70 mL/in: 100-200 e/l

Valproic acid Noadjustment

Zonisamide Insufficient data or uncertain

50% of total caily dose

Insufficient data

Insufficiant data

50% of total caily dose.

Usally not necessary

100-200% of total caily cose

50% of total caily dose
Nt necessary

25:50% of total daiy dose

‘GICl = sreatinine clsarance calculated Using the Cockcroft-Gault method
*Data from Mahmeud etal, Sezure™and Asconapé ecal, Handb Cii Newrol™

CONTINUUM (MINNEAP MINN)

2025;31(1, EPILEPSY):232-
246.

Maximal
AED Initial dosage maintenance dosage
(per day)
Carbamazepine® 100-200 mg b.id. 1200 mg
Ethosuximide 250 mg bid. 1000 mg
Gabapentin 100 mg tid. 2400 mg
Lacosamide 50 mg bid. 400 mg
Lamatrigine 25 mg qd. (monotherapy) 400 mg
25 mg every other day 100 rg
Iwith valproic acid)
Starting total daily dose Titration Initial target daily
dose/maximum
Levetiracetam 500mg (2 divided dose) 500mg/wk as needed 1000mg/4000mg
Lacosamide 100mg (2 divided dose) 100mg/wk as needed 200mg/600mg
Eslicarbazepine acetate 400mg (once a bedtime) 400mg/1-2wk as needed 800mg/1600mg
Lamotrigine 25mg/d for 2weeks (1 or2 | 50mg/d for 2 weeks, then 100-200mg/600mg
divided dose) 100mg/d
Perampanel 2mg (once a bedtime) 2mg/3weeks 4mg/8mg
Vigabatrin 500 mg bid. 3000 mg
Fonisamide 100 mg q.d 600 mg
“Modified-release dosage farmulations (controlled release and extend-
ed release) are available in South Korea, ‘The modified-release dosage
formulation of pregabalin is net currently approved for epilepsy in South
AED: antiepileptic drug. J Clin Neurol 2020
Lancet 2020; 395: 735—48/
Potential effect on cognition  Potentlal effect on mood \
Brivaracetam  Notwell studied; usually Might have adverse effects on mood

cognitively neutral

Carbamazepine  Cognitive side-effects can be

more marked in older people

Mood stabiliser

Generally neutral; occasional adverse
effect on mood, especially in patients
with learning difficulties

Not thought to cause substantial

Can be anxiolytic and benefit mood

Clobazam Mliht be associated with
Eslicarbazepine
result in confusion, apathy, and
lethargy
Gabapentin Usually cognitively neutral
Lamotrigine  Usually cognitively neutral Mood stabiliser

Levetiracetam

Usually cognitively neutral

Can have adverse effects on mood
(eg, irritability, amiety, low mood)

usually ively neutral

Oxcarbazepine  Can be associated with

Iy thought to have a benign
psychological profile, but can
occasionally have adverse effects on
mood

Probably no substantial adverse effect

hich could on m
result in confusion, apathy, and

lethargy

Likely to be cognitively Can have ady

Phenytoin

Pregabalin

Sodium
valproate

but data are scarce

Can be associated with adverse
effects on cognition

Usually cognitively neutral

Can affect minmm; also

canh: ctson

effects on mood
with risk of unusual thoughts
especially at higher doses

Can sometimes have adverse effects
on mood

an be anxiolytic and benefit mood

Can have adverse effects on mood

Zonisamide

cognition; word-finding
difficulty in particular

Can have adverse effectson
cognition;

Can have adverse effects on mood

Potential effect on Cognition

Lancet 2020; 395: 735+
_/
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FULL-LENGTH ORIGINAL RESEARCH Epilepsia:
TABLE 3 Ranking according to SUCRA and mezn renk for the
efficacy and safety outromes
Antiepileptic drug monotherapy for epilepsy in the elderly: A Tratm . P
systematic review and network meta-analysis Seirar fmedom 416 mo
CBZ(R 159 44
oM iz
. v 519 [ ]
5 RCTS’ VPA 346 36
» CBZ-IR,CBZ-CR, Gabapentin, I— -
Lacosamide, Lamotrigine, Levetiracetam, T = i
Phenytoin, Valproate. oM ns m
N _ | v a1 [
* Although no significant difference in veA s 3
efficacy was found across treatments, o a4 =
LCM, LTG, and LEV had the highest Wilbdrawal for oy case o 12 mo
ot : ne @
probability of ranking best for Lont i i
achieving seizure freedom. CBZ.-_IR and e = o
CBZ-CR showed a poor tolerability vea 763 27
profi|e, LTG 558 a1
CBZ-IR 41 17
GBP 350 56
PHT 8.1 22
_ /
/ Table 2. Enzy \
Drug interaction e = L L
s, -, e e
v i

Induction

Inhibition

Limited or
no effect

gabapentin, lacosamide,

ncrease metabolism
d reduce efficacy
of other drugs

Limited
interactions

Reduce metabolism
d increase toxicity|
of other drugs

No
interactions

_

Comedication- Enzyme inducing drugs

Epilepsia, 54(1):11-27,2013
doi: 10.1111/},1528-1167.2012.0367Lx

CRITICAL REVIEW AND INVITED COMMENTARY

Enzyme induction with antiepileptic drugs: Cause for concern?

*Martin . Brodie, {Scott Mintzer, {Alison M. Pack, §Barry E. Gidal,
9 Charles ). Vecht, and #Dieter Schmidt

*Epilepsy Unit, Western Infirmary, Glasgow, United Kingdom; {Department of Neurology, Th Jeffe University, Phil
Pennsylvania, U.S.A ;  Department of Neurology, Columbia University, New York, New York, U.S.A ; §School of Pharmacy and
Department of Neurology, University of Wisconsin, Madison, Wisconsin, U.S.A.; IStichting Epilepsie Instellingen Nederland (SEIN)
Epilepsy Foundation, H de, The Netherland: Research Group, Berlin, Germany

Short communication Table 1

Interactions between non-vitamin K oral anticoagulants and

Pharmacokinetic properties of non-vitamin K oral anticoagulants
NOAC P-GP substrate CYP 3A4 substrate
antiepileptic drugs Dabigatran

Yes No'

Rivaroxaban Yes Yes

B = . - Apixaban Yes Yes
Claudia Stéllberger*, Josef Finsterer e B |

Rudolstiftung, Wien, Austria

\ NR=not reported.

a 53-year-old man who had just
undergone partial knee arthro—plasty
suffered from pulmonary embolism, from
dalteparin 5000 IU QD to rivaroxaban 10
mg QD. The patient also used
carbamazepine 600mg bid.

Table 3
Antiepileptic drugs and reports about interaction with NOACs.

Antiepileptic drug Dabigatran Rivaroxaban Apixaban Edoxaban
Carbamazepine NR 1 CR(Risselada et al., 2013) NR NR
Ethosuximide NR NR NR NR
Gabapentin NR NR NR NR
Lamotrigine NR NR NR NR
Levetiracetam NR NR NK NR
Oxcarbazepine NR 1CR(Serra etal, 2015) NR NR
Phenobarbital €S (Chin et al. 2014) NR NR NR
Phenytoin €S (Chin et al., 2014)CR (Wiggins et al 2016) NR NR NR
Pregabalin NR NR NR NR
Topiramate NR NR NR NR
Valproic acid NR 1 CR (Stéllberger and Finsterer, 2014) NR NR
Zonisamide NT NR NR NR
CR=Case report.

5= clinical series.

Epilepsy Research 126 (2016) 98-10

=
e RN



20254 Xto|ntstHstw
2= Q= I8 QAL =2I2! AL

/

JAMA Neurology | Original Investigation
o eai N JAMA Neurol. 2022:79(2):169-175. doi:10.1001/jamaneurol.2021.4584
Association Between Antiseizure Drug Monotherapy and Mortality 4
for Patients With Poststroke Epilepsy
Table 2. All-Cause Death Analyzed Using Cox Proportional
David Larsson, MD:; Arton Baftiu, PhD: Cecilie Joh: Landmark, MD, Ph; Hazards Regression
EvaKumlien, MD, PhD; Signild Asberg, MD, PhD; Johan Zelano, MD, PhD
Hazard ratio (95% CI)
Antiseizure Crude ‘Adjusted
P ——— mediation (n=2577) (n=2577)"
igure 2. Survival Function for Carbamazepine 1 Reference] I Reference]
Figure 1. Study Flowchart Assessed With the Kaplan-Meler Estimator Lamotrigine 075 (063-090) 0.72(0.60-0.85)
10 Levetiracetam 0.96 (0.80-1.14) 0.96 (0.80-1.15)
119180 Registered patients with stroke, July 2005 — L“'"""‘ﬂ"‘“ Valproic acid 1,65 (1.45-1.87) 1.40(1.23-1.59)
toDecember 2010 o Phenytoin 162(1.24-2.11) 116(0.88-1.51)
L Desme®™ | —— Garbamazepine
05 Oxcarbazepine Oxcarbazepine 1.24(087-1.77) 1.16(0.81-1.66)
3696 Excluded owing to ICD-9 or ICD-10 codes Valproic acid troke tvpe. roke,
for epilepsy, seizures, o status epilepticus e
before stroke
06 epllepticus, hypertension, atra fbilaton,type1 or 2 dizbetes, statins,
6970 With ICD-10 code for epilepsy selzures,or g
status epiepticus >7 datersroke (PSE) ]
04 Table3.C: y Competing
Risk Regression
4393 Bxcluded
1412 Had multiple ASMs Hazard ratio (95% CI)
I 1284 Had no dispensed ASM 02 Antiseizure Crude Adjusted
1277 Had ASM prescriptions before PSE ‘medication (n=2577) (n=2577)"
420 Ended or paused treatment 21y Carbamazepine 1 [Reference] 1 Reference]
between dispensations) >
Lamotrigine 0.78(0.63-0.97) 0.76(0.61-0.95)
0 1 2 3 4 5 Levetiracetam 0.81(0.64-1.03) 0.77(0.60-0.99)
2577 With PSE and continuous ASM monatherapy Time since startof treatment, y Valproicacid 168 (144-196) 140(119-1.64)
e No.atrisk
Cometssine 0 256 20 16 m 7‘ Phenytoin 139(0.98-1.98) 1.02(0.71-1.47)
ASM indicates antiseizure medication: ICD-9, International Classification of Levetiracetam 354 m 18 % 59 2 Oxcarbazepine 0.76(0.46-1.26) 0.71(0.42-1.18)
Carbamazepine 1199 871 697 556 8 287 a ok type, ok,
Oxcarbazepine 46 2] 27 2 13 9 s
Valproic acid 47 279 202 140 94 58
iy ” g ” . o . epllepticu, hypertension, atra fbilaton,type1 or 2 izbetes, statins,

Side effect

« Type B: Idiosyncratic (related to the individual vulnerability), uncommon (0.1-1%)
or rare (<0.1%)

= Skin rashes : CBZ, ETS, PHT, PB, LTG, OXC , ZNS

* Cross-reactivitiy of 40% to 60% for the occurrence of recurrent rash may be seen when
switching aromatic AEDs.

(e.g PB, PHT, CBZ, OXC -> chemical structure : aromatic)

= Hepatotoxicity : VPA (greatest risk is in children younger than 2 yrs)
= Angle closure glaucoma : TPM
= Oligohidrosis, hyperthermia : TPM, ZNS

Perucca et al., Lancet Neurol 2012

Side effect

= Type A : Acute, related to the known mechanism of action of the drug; common (1-10 %)

or very common (>10%) ; acute, dependent on dose serum concentration; predictable,
reversible

= Drowsiness, dizziness, vertigo, ataxia..

* Hypotension, AV conduction delay — Phenytoin

» Dose-dependent prolongation in PR interval - Lacosamide
* Tremor, hyperammonemia - Valproate

* Hyponatremia — Carbamazepine, Oxcarbazepine, Eslicarbazepine
= Irritability, depression — Levetiracetam, Topiramate

= Attention difficulties, anorexia — Topiramate, zonisamide

= Speech problems - Topirmate

= Cognitive impairment — Topiramate, Phenobarbital, Bezodiazepine

Perucca et al., Lancet Neurol 2012

Side effect

. : Chronic, related to the cumulative dose of the drug, common (1-10%),
mostly reversible

= Decreased bone mineral density : CBZ, PHT, PB, VPA

» Hirsutism, gingival hypertrophy, cerebellar atrophy : PHT
» Polycystic ovary syndrome, alopecia : VPA

» Weight gain : VPA, GBP, PGB, VGB

= Weight loss: TPM, ZNS

* Nephrolithiasis : TPM, ZNS

» Visual field loss: VGB

/

Perucca et al., Lancet Neurol 2012
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of seizures in older people J

|

= mood-stabilizing

= potential adverse
impact on mood

[IR-2 J

Phencbarbital
[ ==

If pre-existing

-
Leveliracetam

Mood disorders Rash predisposition Heart disease

choose among the:

(PR, AF or

Renal Impariment Myoclonus Flutter)

others

l L balin b Gabapentin
—
— v Balanc:

toin

Carbamazepine
Heart disease

Leucopenia

i
[Faperavers | AV block,

Hyponamemia bradycardia)

Enzyme inhibitors \
Newer ASMs

* Sodium
Valproate
- =
[ Tremor ] Mood disorders S m

Heart disease
(2-3rd degree
AV block)

[Mood disorers |

‘Weight gain Weight loss

[ Mood disorcers |

Belance problems | [ Balance problems

Hyponatremia

|

Extensive drugdrug interactions,
including anticoaguiants

y marker i
and cholesterol levels may increase

> Osteoporosis

Bal blems
| kot et
acidosis and
> Risk of metabolic Rt l
It e >Weight loss and
(hypertnsion, obesity, Ttioce
n Limited data in older people,
elevated iglycerides) > Risk acute especially on mood and cognition
angle-closure
>Hyperammonemia gaisoma

Neurol Clin 40
(2022) 891-905

Conclusion

» High incidence but underdiagnosed: Epileptic symptoms may be atypical in elderly patients.

= Adetailed history and description of events is helpful for diagnosis.

= Choice of AED should be based more on tolerability and safety than on efficacy.
* Monotherapy is preferred and start low and increase the dose slowly

= Use non-enzyme-inducing AEDs (e.g., levetiracetam, lacosamide, lamotrigine)

= Bone health is very important: ensure adequate vitamin D intake and screen for osteoporosis.

“Refer to epilepsy
specialists!”

Thank You

For Your Attention
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Oral Antidiabetic
Agents

z|otE
TN E S YARIZ X| = S #x}
3% 5 12(32.4%) 20| HbATc 6.5%0] EZ/BILICH
N

Sixl| Sho HHokN| 2 X| 2 Bh= EX} 5.
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Alc 6.5%
opt

11126 mo/dL OI&£0I7LE SN RE| B S MERUGITLE B olXl X2 FOI7HLt EerEMAT} 65% 0|49l 22 Alc
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T2DM EXte|
32.2%,
CcVD ik

T2DM

HF Xto| 25-
40%,
T2DM S4B

CKD EHXto|
63%,
cvD shH
" HF Exto|
16%,
T2DME&t CKD
s

T2DM EHXt2|
40%,
CKD &4i3

HF #X}e| 42-
53%,

CKD &%

 Diabetol. 2018 Jun 8;17(1):8: j
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Hazard Hazard Ratio Ratio
o o . .
8
727
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S BT E EHY 51(Stage) : eGFR 290 / 52: 60-89 / §3: 30-59 / 254: <30 ml/min/1.73m? / ESKD: & 7| &1 E H B
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CKD-EPI: Chronic Kidney Disease Epidemiology Collaboration

Ref. Korean Diabetes Association. DKD FACT SHEET 2023 & 8 A1 5} X
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4 I
Patients HbA1c 27% not
ivi ithin 1 r N T .
recetina [T wiin 1yea At 5.3 years, significantly increased
85 ==== Patients with HbA1c <7% who risk of:
Gagnos e tyeare! + MI 67% (Cl 39-101%)
eo + Stroke 51% (CI 25-83%)
* HF 64% (Cl 40-91%)
= + Composite CVE 62% (Cl 46-80%)
875
b3
2
T
7.0
657 Dysglycaemic Drive risk for
“legacy” complications
T T T T
6 1 4 6
2 Months 8 0
. J

‘CVE, cardiovascular endpoint; HF, heart failure; I, treatment intensification; MI, myocardial infarction

R 1. Khunli K and Millar-Jones D. Prm Gare Diabetes. 2017:11(1):3-12.
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A national cross-sectional study in Spain (PERCEDIME2 Study)
1,141 adults aged > 40 years with T2DM

§ OR, 4.1
o 10 (1.6710.2) OR, 3.9
A (1.6:9.5)
L]
8 8
o
2
o
N
8 6
3
o
8
2 OR, 2.3
o 4 - AL 39
3 (1.4-3.9) 39
8 OR, 1.6
“ 23 (1.142.4)
M refere | refere 16
o et 12 1
GFR260 GFRAS59 GFR30-44 GFR<30| UACRI0 UACR)- UACR 300
299
ecrn, e ACR, ratio
R, RodriguerPoncelas A et al. Impact of hronic kidney isease on th prevalence of cardiovascular isease n ptients with type 2 diabetes in Spin: PERCEDIME? study. BIC Nephrol, 201

2% Thiz's BRI A
ckD, cvD Sl w2t 7|t o{Fo| ZHABLCE,

Estimated fi e years of life lost according to disease status at baseline at the age of 60 years
" 60 e End of life
Py
g

No diabetes? M /\/‘
-5.7 years in men
-6.7 years in women

T2DM + early.

-9.1 years in men
CKD2* -12.4 years in women

-11.2 years in men
-14.3 years in women

1 JAMA. 2015 Sep 15;314(11):1179.

*Early CKD" was CKD stage 13
Ref. 1. Emerging Risk Factors

RHANES 1, T o

4 & S B 3HXFO)| A ZtA orEO|y o] EHEL h
2% St PRI A eGFR A, SR D O] FSHE2
L= arsE = I.OlEEII'IO °|'6'40 I.OI I I.
10F A o= 5712 —|u—||_|T |=|_II 2 LI CF.
A population-based retrospective study in US (NHANES I11)
15,046 participants aged > 20 years
Ten-year mortal type 2 diabetes by kidney disease manifest:
70
+47.0%
2 601 ’
o —_-
£
Ez w1
°s
st
©
S 40 4
20 +23.9%
=
- O
B8 307 +17.8%
@2 g
T3
® G 20 o
'?u £
2 +4.10%
2 104
7.7% 7.7%
0 - T T T ]
No kidney disease Albuminuria Impaired GFR Albuminuria & Reference group
impaired GFR
Diabetes Diabetes, Diabetes, Diabetes, No diabetes,
UACR 2 30 mg/g eGFR <60 UACR 2 30 mg/g, No kidney diseases
Absolute differences in mortalityrisk were adjusted for age, sex, and race. mi//min/1.73m? €GFR > 60 n=11,742
Health and Nutrition Examination Survey; eGFR, estimated glomerular filtration rate; ACR, albumin-creatRIAERg6t-73m”

w50 ant ncreased moraty ik ype 2 iabete. A S Nephrol. 2013,24(21302.305 J
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2025 CistTtx HEks| TIEX|E
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Gl ZICHS i8] YRUML, SRUYREY, 75 g FPECYNSI AR S UURCY AN, EE UL SUES
et 220l PUAVVECUZAE AYRICH [HISHRICIZZ oi7, AHAD)

Z111

1L38ee e
HAUYS AR 01N 34| F PYEEL 100 me/dL DIRL, 75 g ZRECEING 24 F BHREL 140 me/
dL ojgrojct
2.9 TR
1) SeipidA 6.5% Ol E=
2) BARZHO1A} 24| 3 YTGEH126 me/dL Oy =
3)75 g PP ECYNSE 2ARE F BHLEY 200 me/dL O E&=
4) o] WEHL! SY(Chx, CHE, HBEIX| Y= HELYD0| AN P2 BYTEY 200 me/dL O
3. ek Meb|E
1) SRULYol: SKPYEEY 100-125 me/dL
2) LI ST0: 75 g A7 R YRS 2AR F RHEEH 140-199 me/dL
3) YEFEMA: 57-64%

N\ 2005 gtz st maxs J
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1-1. He{i7Ha]

12 s

2R - PARRGHT HIINE AR ZYS2 WS Yy

UL - YU F Tk gy

Tlet iy

4-1 HEPHZT |52 ST 28t

MODY3(ZEMH 128, HNFIA), MODYT(FMH| 208, HNF4A), MODY2(Z 4| 78, GCK),

7IEH 8 Helie] MODY(MODY4: FA44| 138, PDXT, MODYS: EA4A) 174, HNFIB, MODY6: 2443 2%,

NEURODI, MODY7; 23443 28, KLF1, MODYS; S184| 9%, CEL, MODYS; 4| 78, PAX4, MODYIO;

S| T, INS, MODYT1: S| 8%, BLK), Yk B0 HG A 6%, PLAGLIZACH/HYMA!
defect), @75 Al NJT1 % ABCCE) DNA

42 ozl Neel pud 2y
Al QlERIAEY, b B4

4-3. fEe Rz sEol

HEY TS, AT, SUERE PULERE UREM HEYnY

SGLT2 inhibitor

A0l A == Ry

Empagliflozin,
== > 2l
1

Dapagliflozin

Hsd2,

HENEEs gt

ng
0
N
it

44 Lppuizet
4| wouigs FU3ER 25RRNE 282 . LANETIE, Aot EERERSEN
HERHNE
4-5. 2¢mig oragzre) i
4-6 %4E R
4 (vacer), BERIE! (pentamiding), SRRTEITO|S, LITEIY, PAHUSSE, CrolorEA0l
fazoxide), 2EHEA, =, D, A0-SIEmE, BlEY Esme
{olanzapine, clozapine, risperidone 5), 3 £HZ /A (immune checkpoint inhibitor)
47, 24 HHUET, HRMESIORIA, TIet
4-8 S8 kel Heloihy Hn: 252 se2
49 i Sere 4 9lE JIE RUH 582
CI2EeR BeIHEIESE, EILBER, Woliam S92, Friedreich @EAZE, Huntington SEH,
2025 CHHE = Wets| TaxE L dl Z2 2, 2RVUEYRAR, E20|RIZ, Prader-Willi S22
= = =
e N
Biguanide o L= MY Metformin MY MESE/ZE A REg A
M, Zx olsdl 2, HEoly 715X StAl 27|
=4 37t (eGFR<30)
Sulfonylurea HIEBME KATPX  Glimepiride, e Hg st Ngd, MBS,
g K >el&2lE  Gliclazide, M= oz
HZZ Glibenclamide
Meglitinide Alz cty| olsdl Repaglinide, Mo sexd 25 XNuEd, HN5S,
2H| £ Nateglinide fost 58 E8HE 53
A-Glucosidase 2 W Et3E Acarbose, A HY NS, A SR JtA, 5
inhibitor 2l JX > &=  Voglibose 5 g3 IS
A
Thiazolidinedione ~ PPAR-yX&->Z=X  Ppioglitazone olEgiEd M, 2F, M S o
olEdl A+ Bt R Za £ oetrts
DPP-4 inhibitor ol32 El(GLP- Sitagliptin, NSEE MEe E2A HEd, 2
1,GIP) 28| AH >l Linagliptin, g, 4880| 2SS En
Z2 1, 28921 Gemigliptin,
Teneligliptin

\

28 Y 87t%| BE[de|H ol Y
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Defective insulin

Increased Glucagon
Secretion

DIABETES MELLITUS : THE OMINOUS OCTET

American Impaired incretin effect o
iabetes X Increased lipolysis,
Rlsasociation =158 Insulin resistance

(fatty tissue)

|

secretios

Impaired peripheral glucose
uptake (GLUT 4 defects)

?

Glucose conservation
(Glucose reabsorption threshold)

HYPERGLYCEMIA

increased Hepatic
Glucose Output

ia Neurotransmitter defects
o

dIdYstrlel SR EF

H 6-2.1 §9Z5HH|e SRt 53

A | Mg gataas
7 of
HgIHUE8Y v | (@) 24 @) Foly
Biguanides - 2ol AN 2 22 | a8 | 10-20% |- Fo
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i sy - RREXFHE ASSHs LA Al SHFO] Al
_ Ao} e ot AEISTH PR SURE] ABARIR STIGHR,
71 BIH § Y HUR0| Al SSF Aol
(eGFR" 30-60)E Sti3t 2 YUFE] 48AR2IIX]|
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Dapaglifiozin K| 2WOZ & Ul - HENE, N2 24, Q2 THYE U MM,
Empaglifiozin =7t SIS T|AMI 24 (Foumier's Gangrene), 4417|
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Ertuiion - eGFR"< 459! 29 YetsER A4
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:l:;:l:' Jgt : L*Oili 4 N e, 2 Ez*‘ﬁ t ) DPP-4 inhibitors | - 2152EI(GLP-, GIP) 92 | g2 | 0510% | - Fo| WNE S350l BES,
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Adolescent Infection
DM

olgel Exigel B9
-1

26kl /day SE=
0.3ci9|/ke/day 2lol= Eagsn
F 1-28] 1269 = o ol
Eitelgal ot B Siat pieio] glow
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&4 American Diabetes Association. Standards of Medical Care in Diabetes, Wu T, et al. Disbetes Ther 2015/6273-287.
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Efficacy for Glucose Lowering cemic Management Risk for Hypoglycemia
@ Insulin, Sulfenylurea, Glinide
@ insuin, Tirzepatde.
" R GLP-1RA, Metformin, 120,

Semaglutide, FRC
DPP4i, SGLT2i, a-glucosidase

Degree of Weight Change
® Insulin, T2D, Sulfonylurea,
Giinide

® Other GLP-1RA

® Metformin, Suffonylurez,
DPP4i, TZD, SGLTZI DPP4i, a-glucosidase-

Metformin

@ Glinide, o-glucosidase-i inj E @ Other GLP-1RA, SGLT2i
Deintensincation @ Tizepatide, Semaglutide

Fixectratio compination: basal insuin+ GLP-1RA
tnsulin herapy should not be delayed

e%*’ Lifestyle Modification & 4“6,_
< 5,6? Self Management Education 4

Cardiovascular-Renal
Risk Management

Hypercatabolic State or
Islet Failure Management

[ascvp][ HF ][ ckp |[stroke®|

Basal Insulin : l |
) ——
+ CVD benefit
Basal-Plus /Premixed Insulin E‘Eﬁ :
or

Can be delivered via MDI or insulin pump

“Atherosclerotic cardiovascular disease (ASCVD)

Incividuals with ischemic st
atiack, bt excluing nemormagie s

clcing ransient chemic
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Regular
risk factor
reassessment
(every 3-6

LIFESTYLE 6; A% :&

Healthy eating al months)
/||
SoLT2i RAS inhibitor at
(initiate if eGFR s Metformin maximum tolerated
220; continue until (it eGFR is 230) dose (if albuminuria high-intensity statin
FIRST-LINE DRUO dialysis or transplant) and/or HTN)

aeod [l 0P |(lacom 4

Regular reassessment of glycemia,
albuminuria, BP, CVD risk, and lipids

GLP-1RAS if Dihydropyridine Ezetimibe, PCSK9i,
Nonsteroidal MRAT i CCB and/or diuretic* or icosapent
nesdedtoachieve | [| 138 5 moigana- ||| i needed toschieve | [ Artsttetetagent | | o iR e
ADDITIONAL RISK- e normal potassium individualized based on ASCVD
BASED THERAPY

7 risk and lipids
8 m

% () @) ¢ : >
sge || 8% || o

v 3

Other glucose- Steroidal MRA if
lowering drugs if needed for resistant
needed to achieve hypertension If = T20 only
individuelized eGFR is 245 W Alindividuals
glycemic goal p (T1D and T2D)
&

2025 American Diabetes Association
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2025 ADA 70| E2}Ql

Goal: Achievement and Maintenance
of Weight and Glycemic Goals

- v

e - ‘f‘m/ o +Achievement and maintenance
urent o pror <60 mLminy1

symotorms of HF Soumiuse AGh £30 mofomo of giycemic goals

wih cocumentsd (30moa). e

WFFEF or HFDEF < reauees o o KD

+ASCVD/indicators of high CVDrisk™

SGLTZP with
provenCVD
benefit

+ For incicusis on 3 GLP-1 RA, consioer aaing
SGLT2Iwith proven CVD bensfit or vice versa
+ Piogitaz

Il ]

[ SGLT2it ] R T
dose of

Metformin or other agent (incuding

‘combination theragy that
adaquate EFFICACY toachieve and
maitan giyceme reatment goals

Wi groven HE benaft ACEi or ARE)

SOLT2E with primary evidence
of reducing CKD progresson

Priartze avoidance of hypaglycenia
' high-risk incvduals

Efficacy for glucose lowering

Wi eGFR <4SmLimin/1.73 m"

(GLE-1 R with prowen CKD benefit

s above goa, fo ndividuals
on SOUTZ, concon ceperaing
2 GLF-1 RAor vice verse

adional cardiovatcula and idney ik reducton, management ofother
tabolic comorbidities, andjor glycemic lowering is

¥ AIC is above goalor significant hypoglycemia or
hyperglycemia or barriers 1o care are ientified

v H
[ +Mitigating risk of MASLD or MASH ] + Refer to DSMES to supgor sef-eficacy In achievemen of
H + Consider technalogy (e.g. dagnostic or personal CGM to
. lGenuty erapeutc gaps g s tecapy
Agents with potential benefit in MASLD or MASH " esimentgods
GLPIRA plogitazone, o -
Use insulinin the et crasis

2025 American Diabetes Association
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Case 1 Acute sinusitis

» Pathogens
— Viruses (most common)
» Rhinovirus, coronavirus, adenovirus, etc
— Streptococcus pneumoniae, Haemophilus influenzae
— Less common pathogens
* M. catrrhalis, S. aureus
Clinical symptoms
— Fever, facial pressure or pain
— Nasal congestion or discharge, post nasal drip
— Headache
— Suggesting acute bacterial sinusitis
* Symptoms > 10 days

+ Severe symptoms + purulent nasal discharge or focal face
pain > 3 days
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Case 1

- Y 0|2 CHE 7|M Eet gl= 50M HAL
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— XM= 38, Lt maxillary sinus tenderness (+)
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Case 1 Acute sinusitis

[ ANy

!

https://www.ksid.or.kr/file/2017_
ek 49_4 ko.pdf

1
2
3
4
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FEETECS | oz #% TE |

24 AF amoxicillin Jhs

}

Bt
E2 amoxicillin/clavulanate

Ao BT Y BHENH X =

24 2% amoxicillin

&2 amosdcillin/clavulanate

o ﬁlﬁ otye
Zaop pre AN K=

£4 H% amoxicillin

Ee amoxicillin/clavulanate

*penicillin Y= Ao ZL: doxycycdine =& fluoroguinolone, clindamycin, 3MdICH CHl\Elmg‘?m?ﬁl
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Case 1 Acute sinusitis

 Antibiotic treatment
— Amoxicillin-clavulanate 500mg/125mg po TID
— Amoxicillin-clavulanate 875mg/125mg po BID
— If penicillin allergy
« Cefixime 400mg daily or cefpodoxime 200mg BID

« Levofloxacin 750mg or 500mg po daily
» Moxifloxacin 400mg po daily

— Duration
* 5-10 days or 4 — 7 days after symptomatic improvement

CHA clat=ttista
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Case 2 Acute pharyngitis

» Pathogens
— Virus
* Most common etiology of acute pharyngitis

» Rhinovirus, adenovirus, influenza virus, parainfluenza virus,
coronavirus, etc

— Bacteria
» Streptococcus pyogenes (predominant bacterial pathogen of
acute pharyngitis)
» Group C, group G streptococci
* Arcanobacterium haemolyticum, Mycoplasma pneumoniae

* Clinical symptoms
— Pharyngeal pain, fever
« Cough suggesting viral cause

CHA clat=ttista
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Case 2 Acute pharyngitis

\ adyy

=S Centor W4 (Mclsaac Fa) i
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1) M >38°C 1

2) 7180l [\E 1
1
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5) | 3-14 Al

AP 1544 M
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HEE Centor F5= <3 HEE Centor F= 23 Aas0 U

i
o
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RADT 7He St 22

[—l—l

RADT &4 RADT @4

! !

RADT #7HeS A2

g K=
224 A% amoxicillin

s Amoxicillin QA=71: 4 B (2T 5) cephalosporin

AFEAE. 1 ¥ QI ESI A §) HERSE 23
SIELSEE O T LS

l RADT: rapid antigen detection test for 5. pyogenes

https://www.ksid.or.kr/file/2017_
49_4_ko.pdf
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Case 2 Acute pharyngitis

 Antibiotic treatment
— Amoxicillin 500mg po BID 10 days (preferred)
» Amoxicillin/clavulanate
— Cephalexin (1Y) 500mg po BID 10 days
— Cefuroxime (2" 250mg po BID 10 days
— Cefpodoxime (3') 100mg po BID 5 — 10 days
— Clindamycin 300mg po TID 10 days

e Alternative

N B N

CHA clat=ttista
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Case 3 Community acquired pneumonia
» Diagnosis

TABLE 1: Diagnosis of Community-acquired Pneumonia in Adults (= 18 years) Without
Immunocompromising Conditions™

Newly recognized pulmonary infiltrate(s) on chest imaging®
AND at least one respiratory symptom
AND at least one other symptom/sign or finding (see below)

Respiratory Symptoms (at least one)

New or increased cough

New or increased sputum production

Dyspnea

Pleuritic chest pain

Other Signs or Findings (at least one)

Abnormal lung sounds (rhonchi or rales)

Fever (2100.4 °F)

Leukocytosis or unexplained bandemia (above normal limits for laboratory)

Hypoxia (< 90%)

Immunocompromising conditions include inherited or acquired immune deficiency or drug-induced neutropenia, including patients actively
receiving cancer chemotherapy, patients infected with HIV with suppressed CD4 counts, and solid organ or bone marrow transplant recipients.

#If clinical suspicion for community-acquired pneumonia is high despite negative chest radiograph, consider a CT scan of the chest.2

L I || 62 sErrsw
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Case 3
o T 7|ME= A= 60M HAt
o 3ol &HE, TIef st 7|H, 88 TAE WH
- A HAL
— O|Al HE Alert, |2 38.1%, BP 110/70, HR 100, RR 26
— Lt lung crackle (+)
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Case 3 Community acquired pneumonia

» Pathogens

— Streptococcus pneumoniae, Haemophilus influenza
— Moraxella catarrhalis, Mycoplasma pneumoniae
— Legionella spp., respiratory viruses including influenza
— Staphylococcus aureus, Gram negative including
_ Pseudomonas aeruginosa
+ Site of care
— CURB-65 criteria
» Confusion
* Urea > 20mg/dL
* Respiratory rate >= 30/minute
* SBP < 90 mmHg
* Age>= 65 years
— Score 0 : manage as an outpatient
— Score 1 or 2 : admit to the general ward
— Score >=3: consider ICU
» Additional criteria : PaO2/FiO2 ratio <=250, platelet count
< 100,000/mL, multilobar infiltrates, WBC < 4000 cells/microL

CHA clatetiistnl
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Blood
Blood culture

» Diagnostic test

Not routinely recommended®

Viruses

Case 3 Community acquired pneumonia

Influenza testing

Procalcitonin®

Consider if available and
recommended by hospital guidelines

Yes, if presence of virus in community,

travel risk or potential exposure

y

COVID-19 testing*

Yes, if presence of virus in community,

travel risk or potential exposure

Respiratory culture

Not routinely recommended unless:

+ hospitalization and parenteral
antibiotics in the last 90 days

OR

+ anti-MRSA or anti - P. aeruginosa
coverage is intiated

OR

« advanced structural lung disease®

Expanded viral molecular
panel

(e.g., rhinovirus,
enterovirus, RSV)!

Consider if available’

Urine

Legionella urine
antigen test

Yes, if recent outbreak, travel or
other epidemiological factors

Molecular testing for
bacterial pathogens?

Not routinely recommended’

Pneumococcus urine
antigen test

MRSA nasal swab (marker
of MRSA colonization)*

Yes, if:

+ hospitalization and parenteral
antibiotics in the last 90 days
OR

+ anti-MRSA coverage is intiated

Not routinely recommended’

CHA clat=ttista
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Case 4
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— Alert, X|2 38.5%, BP 106/66, HR 110
— Dry tongue
— Mild lower abdominal tenderness
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Case 3 Community acquired pneumonia

. Outpatient antibiotic treatment Am J Respir Crit Care Med Vol 200, Iss 7, 45-e67,

Table 3. Initial Treatment Strategies for Outpatients with Community-acquired
Pneumonia

Standard Regimen

Amoxicillin or
doxycycline or
ide (if local pnet
resistance is =25%)7

No comorbidities or risk factors for MRSA
or Pseudomonas asruginosa®

With comorbidities® Combination therapy with

ameoxicillin/clavulanate or cephalosporin
AND

macrolide or doxycycline®

OR

monotherapy with respiratory
fluoroquinolone

PLUS macrolide (azithromycin) or doxycycline

Other consideration
« For Mycoplasma pneumoniae

Amoxicillin/clavulanate or cephalosporin (Cefpodoxime)

Respiratory quinolone (Levofloxacin or moxifloxacin)

* Increase in macrollde rES|stant M. pneumoniae among children in Korea Allergy Asthma

Immunol Res. 2017 Jul;9(4):34
— The macrolide re5|stance rate of M. fneumon/ae
— 51.1% (48/94) in the 2011, 87.2% (1

Duration generally 7 days

- s

6/156) in the 2015 epidemic
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Case 4 Acute gastroenteritis
- w58 fIEEA Y A AFEXIE

KQ21 gy uay en aze 9o quan B2oy ofm A Rga

www.cdc.gokr

IFMD e HiOIEi 28 SEEN 35 HaZA €<
Stool>

Ao HUE | 2458 IFMD Rotavirus Negative
‘ %"‘“\%g‘!’;‘ ::;-E“IL-? ii:m#: ’§$7r ;E;: ﬂ‘:(?l e o | 2= IFMD Norovirus Gl Negative
iy fmone! gel ampy tev, Yersinia, =1 N .
Clostridioides difficile, STECH| Q{{* PR AjHaic) = IFMD Nnruvllrus Gll Negat!ve
Mole] 24 BMAL EEE0| GE oA MAE LEE DUA AR . IFMD Astrovirus MNegative
2| glo] BE MY o] BT E IZ Zg0l UBE 3T FEHY | 4UF C_Tf@ IFMD Enteric adenovirus Negative
A2 Al o3 H| 112{ 50|
CiEZA o Cstol B|Hey :%’E% {540} B . IFMD Sapovirus Negative
3| BYOI AuY S DA Vibrio, Norovirus, Rotavirus SO 2 | zsc
Cfgt CAZAIE AR, N o
ﬂ ” 28 wa3l STEY SO0 SATE 350 OHAE IFMD - M3 SHLA L2 AL A <Stool>
4 = A 355 IFMD Vibrio spp. Negative
qhﬂ!a,ﬂl 0|88 HEMOl AAYHHAUAAL, HO|HAA, YU o2 IFMD E.coli O157:H7 Negative
5| 2 24 4Ayso WRHZ 795 Rate AR W ORY 22 | AW | L5 IFMD Campylobacter spp, MNegative
o= RARD FME DB =2 3 :
- - = IFMD Shigella spp. MNegative
g | CS SAME ErZAME 01889 YEoimet y3g0) Yug FEH 2 | g IEMD o
£ A0S2, 20 @l QY0 YEX Teisiojoj gt == almonella spp, Negative
IFMD C.difficile Toxin B MNegative
IFMD ¥.enterocolitica Negative
IFMD Aeromonas spp Negative
IFMD E, coli_W¥TEC MNegative
IFMD C.perfringens MNegative
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Case 4 Acute gastroenteritis

- 2N A

2he) SR AL K|

Wﬂﬁ UAY A Bxie] YK PUH K22 XgF2 FAON

ofrfgt BYRIE Lo} shdk

<ES) 24 2HY LA @M FUA
(Empirical antibiotics in acute infectious diarrhea)

www.cdc.gokr

A £ S
Lo Lz Zails Ciprofloxacin :gg :Z :g ::: :::l: = : ::::
2o 34 S4iE= YpHoz 322 HHHY -
| Qrks 3y BN dedom A SR A gy ue e P
ChEo| AQ0E FUM PUH A8E TefEC) Levofloxacin 500 mg PO 3 days
@ WO HU0] 910 WESHO| L, OUSH(AT P
| 71 EO Sk HN. WE. He HE. odERlens | O % | 0 @ o 500, mg PO, 3,80
mus| $)0/ P FH N oot | 045 1,000 mg PO Single dose
@ 3;@ ;C”ﬂlé!ﬂ g SUSPIL HYS Bt Y ofF Rifaximin 200 mg PO three times daily 3 days
3| B0l ol HAASIAE UM ASE MG, il el
2 YA oA ofAel HolR FE ¥ 24 .
4| 4 S AIH, foroauinoone AZ VYA aztho | 2 B2 20 2 um "
myn 2 AIBHCICES) (B6) WYY T2 HE A (Recommended antibiotics by pathogen)
5 i:f;%mﬁlg'g LADh oD HYEH peR0l sbE 0 | o ue H2 13} 421 gy 25 45 g
+ 2
STEC 2@0] ousle BAE DEAE FOEA @ A0 | e Campylobacter Azithromycin Ciprofloxacin™®
©| masc ¥ B5 “Nonwohoidel
= Usually not indicated™ NA
Salmonella
Salmonella enterica Typhi ; . Ampicilin,® TMP/SMX, ™
of Paratyphi Ceftriaxone or ciprofloxacin or aithromycin

Shigelia

Acithromycin, ciprofloxacin,
or ceftriaxone

TMP/SMX™ or ampicilin™

Vibrio cholerse

Doxyeycline

Ciprofloxacin, azithromycin,
of ceftriaxone

Noninvasive disease
usually not indicated
Invasive disease

ceftriaxone + doxycycline

Noninasive disease
 usually not indicated
Invasive disease

+ TMP/SMX + aminoglycaside

/

Case 5

o B A= 60M A}

- 1097 X[YAtz| HH
levofloxacin 7 &0

C 1Y RE AEE 2
2 R

o AMH AA
— Alert, |2 37.9%, BP 110/68, HR 106
— Mild lower abdominal tenderness

ofm 4ot |0
fot
r
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Case 5 Clostridioides difficile infection

» Pathogen
— Spore-forming anaerobe, gram-positive bacillus
— Found in feces

+ Colon colonization 2% - 5% in healthy adults, 20% - 40% for
hospitalized patients

— Produces toxins A and B that cause colitis
* Pharmacology risks
— High antibiotic risk: clindamycin, 3 4th cephalosporins,
fluoroquinolones, carbapenems
— Medium antibiotic risk: beta-lactam/beta-lactamase
inhibitor (e.g., amoxicillin/clavulanate, piperacillin-
tazobactam?
— Low antibiotic risk: metronidazole, aminoglycoside,
tetracyclines, vancomycin IV
» Other risks
- EIE)Ii age > 65 years, comorbidities (CKD, DM, etc), prior

CHA clat=ttista
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Case 5 Clostridioides difficile infection

» Diagnosis
— Stool test indication

* New onset diarrhea >=3 episodes /24 hours with current or
recent antibiotic exposure

- Stool tests ACG116(6):1124-1147, June 2021.

Table 4. CDI testing modalities

Positive  Negative Distinguishes
Test Sensitivity (%)  Specificity (%) value (%)* value (%)* active infection
Toxigenic culture (47) 94 9 - - No
CCNA (12,47) 93 98 = = Yes
GDH (4,45) 94-96 90-96 34-38 100 No
NAAT (PCR or LAMP) (4,44) 95-96 94-98 46 100 No
EIA for toxins A and B (4) 57-83 9 69-81 99 Yes
* PCR Of|A|
IFMD |C. difficile Toxin Gene (Xpert) <Stoal> Megative

CHA clatetiistnl
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Case 5 Clostridioides difficile infection
Antibiotic treatment Clinical Infectious Diseases, Volume 66, Issue 7, 1 April 2018, Pages e1-
e48
— Definition of severity
* Non-severe: WBC < 15,000 cells/mm?3 and Cr < 1.5mg/dL
— Vancomycin 125mg PO four times daily for 10 days
» Alternative, metronidazole 500mg po TID
» Severe: WBC 215,000 cellsy/mm3or Cr > 1.5mg/dL
— Vancomycin 125mg PO four times daily for 10 days
» Fulminant: Severe plus hypotension, shock, ileus, or toxic
megacolon
— Vancomycin 500mg PO four times daily , and if ileus
consider add metronidazole 500mg IV g8h, vancomycin
enema (500mg q6h)
I || el S5
\_ CiiA BT RIER
/
Case 6 Urinary tract infection
+ Asymptomatic bacteriuria
— Definition
* Positive urine culture without symptoms
— Epidemiology
» Prevalence increases with advancing age
» Higher prevalence in patients with impaired urinary voiding or
indwelling urinary devices
— Who to screen and treat cin et ois 2019 May 2,68(10):e83-e110
» Pregnant women
— Rationale for treatment: asymptomatic UTI in pregnant
women might experience premature delivery and low birth
weight infant
« Patients prior to a urologic procedure for which mucosal
bleeding is anticipated
— Rationale for treatment: patients with asymptomatic
bacteriuria who undergo traumatic GU procedures
associated with mucosal bleeding have a high rate of
postprocedure bacteremia and sepsis
CHA olnfettiet
I || {5

Case 6

« Y A= 52M %}
« 297 BH AZE HieE X HYEE FAE HH
o AMH AA

— Alert, ¥ 38.1%, BP 110/70, HR 102

— Mild suprapubic tenderness

— Mild right costovertebral angle (CVA) tenderness
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Case 6 Urinary tract infection

» Diagnosis

Suspicion for UTI
=  Evaluate for symptoms of UT1

PMon-specific Symptoms I
(Coﬂfus-on malaise without other cause)
Obtain urinalysis, re-evaluste
symptoms daily

Symptoms Suspicious for UTI
{Dysuria, fever,
ic or CVA pain/

*  Obtain urinalysis and urine culture

=  Start empiric therapy

N

Therapy Options
(Base treatment

Do not start empiric therapy uniess
chinically unstable

[ vA=zowsermer | [ pA-10weesmer |

Obtain Urine Culture -

and severe sepsis

Negative Urine Culture
Cath Specimen: < 10° cfu/mL
Clean Catch: < 10 cfu/mL

Positive Urine Culture
Cath Specimen: = 10% cfu/mL
Clean Catch: = 10° cfu/mL
Of =1 bacterial species

Re-evaluate symptoms {‘J
{ have | I

Symptoms continue
Treat for UTI

Base therapy on urine
curture results

/
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Case 6 Urinary tract infection
» Pathogens
— Common : Enterobacteriaceae such as £ coli,
K. pneumoniae
— Less common : Enterococcus spp., S. saprophyticus
+ Clinical signs and antibiotic treatment
— Uncomplicated cystitis
» Urgency, frequency, dysuria, suprapubic tenderness/pain
» Absence of fever, flank pain/tenderness
» Empiric treatment 5. BU A S WEEH0IM ARBO| THSEH FEIE SAK
sE 5_4:7|?_f
https://icjournal.org/src/sm/ic-50-67-s001.pdf Fosfomycin 3g18] 12
Ciprofloxacin 500 mg 5} 23| 3
250 mg 312 23|
Beta-lactams
Cefpodoxime proxetil 100 mg 515 23| 59
Cefdinir 100 mg &} 33| 59
Cefcapene pivoxil 100 mg 5+ 33| 52l
pivoxil 100 mg &} % 33| 32
Cefixime 400 mg 3} 13| 3
\ 200 mg 5} 23|
/

. 25 9l 460 2t

L 29T SE AXE A% S
42 L2

- AR ZA

lower leg

. El

— Alert, 8|2 37.8%, BP 120/82, HR 102
— Warmth, redness, and moderate tenderness on left

=13 O OtES X
(X 2gd s esS T
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Case 6 Urinary tract infection

— Uncomplicated acute pyelonephritis
* Fever, flank pain/tenderness

. Outpatienfc therap https://icjournal.org/src/sm/ic-50-67-5001.pdf o
— Empiric ciprofloxacin -> based on susceptiblity
— Ciprofloxacin 500mg po BID 7 days
— Cefpodoxime 200mg po BID 10 - 14 days
— Trimethoprim-sulphamethoxazole 160/800 mg BID 14 days

* Inpatient therapy )
— Community acquired infection ) )
» Ciprofloxacin, ceftriaxone (preferred if acutely ill)
— Hospital/nursing home acquired infection, recurrent
infection
» Concern for resistant organisms such as ESBL+
» Piperacillin-tazobactam, meropenem (preferred if
septic shock)
» If severely ill and urine gram stain shows G+cocci ->
consider add vancomycin
— De-escalation based on culture result

. B
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Case 7 Skin and soft tissue tract infection

e Cellulitis

— Common pathogens
» Group A Streptococcus
* S aureus
— Abscess, furuncle
— Uncommon pathogens
* Aeromonas hydrophila
* Polymicrobial
* Necrotizing fasciitis
— Pathogens
* Group A Streptococcus
Clostridium perfringes
MRSA/MSSA
Vibrio vulnificus
Polymicrobial
— (mixed aerobic-anaerobic bacteria)
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Case 7 Skin and soft tissue tract infection

— Empiric antibiotic treatment
- Mild
— Cephalexin 500mg po g6h
— Amoxicillin-clavulanate 500mg/125mg po g8h
— Clindamycin 300 — 450mg po qg6h
— If MRSA, TMP/SMX or doxycycline
* Moderate
— Cefazolin 2g IV g8h, ampicillin-sulbactam 3g IV g6h
— If concern for MRSA, consider vancomycin [V
» Severe
— Vancomycin IV + piperacillin-tazobactam 4.5g IV gq8h
— If concern for necrotizing fasciitis, consider add
clindamycin
— Emergent surgery for necrotizing fasciitis

CHA clat=ttista
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Case 7 Skin and soft tissue tract infection

— Duration of antibiotic treatment
« Cellulitis
— Non-purulent infection
» Typically 5 — 10 days
— Purulent infection
» Typically 5 — 14 days
» Necrotizing fasciitis
— After successful debridement, >= 14 days depending on
the clinical status
» Prevention of cellulitis
— Prevent edema: compression stockings
— Treat dermatophytic infection
— If > 3- 4 episodes/year cellulitis, especially with
lymphdema
» Consider amoxicillin prophylaxis (250-500mg po BID)
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Antibodies Lupus Specificity Clinical Associations
ANA Low Nonspecific
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Chest CT : groud glass and consolidation on both lung field
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(vasculitis) caused by white,
blood cells that have been
stimulated by ANCA

HSP 60 =3
s
| v Tcell‘//(
Thi response | \
TNF
L1
IFN
-8
1L-17
Nitric oxide ICAM-1
. v ¥
Neutrophil
migration
Tissue injury
[ rEE [Blood(S)] }%u,qﬂ,gg
~ Anti-CCP [Blond(5)]
| |aka B [Bload(3)]
| |anti ds-DNA Ab laG  [Blood(S)]
. |[Sm—b [Blood(5)]
_ Lupus screening [BloadiP}] 2ma
_ Lupus Confirmatory [Blood(P)]
~ Anti-Cardiolipin Ab 19G [Blood(S)] geIxEESER
ANA | |enti-Cardiolipin Ab loM [Blood(S)]
HuAA 7| |Anti B 2GP1 b [Blood(S)]
| 85-A/Ro Ab [Blood(5}] } 231552
_SS—BfLa Ab [Blond(5)]
_Ant?—Centromere Ab [Bload(3)] S
 linti SCL 7O 4b [Blood(S)]
_ lanti Jo-1 &b [Blood(s)] T asuaq
_|PuP-tb [Elaed(8)] - smEnznus
. |HLa-B27 [Blood(¥)] T zHyuEy
| HASE -85 [Blood(W)] T e

.?EE](Angiotensin Converting Enzyme) [Blood }
5

ANCA

1G4 Subclass

Ferritin

At2R0|EF

[Blood(§)] T AncasmmEy
[Blaod(5)] |- igGanizEe
[Blood{5)] golgagy




il

20254 Kto|1t

o=

BYoH N ANLcE

S T O A BT

)

a



20254 Ko drstistul &
2= 9= JIE 9Al =2k

Session Il

17:10-17:40
T0IA 2 JHs 8t ok Sghsol ,\
oilt$z 2t

Ato|atstoetn A

ZEE u+

0
rz
0z
=
i)

c= A CHA 2clat=stiistnl
=- HLCrLHeS



20254 Kol nfstistyl ESAFE 2

2= QIR IEE oAt 2212 AL

/

DO 24 7=
BHy 2To] ol 2

Prevention and Management of CKD in the Elderly
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Chap 1. Evaluation of CKD
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* “CGA” classification of CKD based on cause (C), level of kidney function determined by GFR (G),
and degree of albuminuria (A)

* Classifying CKD. CKD is classified based on Cause, GFR category (G1-G5), and Albuminuria
category (A1-A3), abbreviated as CGA.

Table 2| GFR categories in CKD

Table 3| Albuminuria categories in chronic kidney disease

GFR GFR (ml/min -
category per 1.73 m?) Terms ACR (approximately
AER equivalent)
] =90 Normal or high —_—
G2 60-89 Mildly decreased” Category (mg/24 h) (mg/mmol)  (mg/g) Terms
G3a 45-59 Mildly to moderately decreased |
G3b 30-44 Moderately to severely decreased Al <30 <3 <30 i’;‘\::‘aasle:io mildly
22 15’1259 i‘edve'el); T“Md A2 30-300 330 30-300 Moderately increased’
= ey T ure A3 >300 >30 >300  Severely increased

CKD, chronic kidney disease; GFR, glomerular filtration rate.
“Relative to the young adult level. In the absence of evidence of kidney damage,
neither G1 nor G2 fulfills the criteria for CKD.

ACR, albumin-to-creatinine ratio; AER, albumin excretion rate.

Genetic testing and Kidney biopsy

— = > “ <
A | [ )
S o8
' N ﬁ a @ v
Conditions amenable | | Conditions amenable | Avoidance of Conditions at isk for ' Conditions amenable || Conditions for which
to specific disease- to nonspecific prolonged recurrenceafter || to specific screening || genetic testing is
mocifying therapies kidney for extrarenal | |relevant for reproductive
strategies therapies manifestations counsaling
Examples: Examole: Examole: Examples: Examples: Example:
+GLA (Fabry) + COL4A34/5 (Niporl) | Glomerular disease | » (CFHICFIICA..): aHUS,  « HNF1B: diabotes + Pranatal/preimplantation
+AGXT (primary and RAAS blockade || due tomutationsin | (AGXT, GRHPR, + PKDIIPKD2 diagnosis
hyperoxaluria (PH)) Alport genes HOGA): primary (ADPKD}: intracranial
+CoQi genes (SANS) (COL4A3I415) hyperoxaluria (PH) anourysms
+CTNS (cystinosis) + Adenine phosphoribo- | « FLCA: renal cell

«Tubulopathies sylransferase deficiency | carcinoma, etc.
(Nar, K- atc.) | | | (APRT) )

Figure 9| Actionable genes in kidney disease. Actionability refers to the potential for genetic rest results to lead to specific clinical actions
from prevention or treatment of a condition, supported by recommendations based on evidence. ADPKD, autosomal dominant polycystic
kidney disease; aHUS, atypical hemolytic uremic syndrome, CKD, chronic kidney disease; RAAS, renin-angiotensin-aldosterone system, SRNS,
steroid-resistant nephrotic syndrome. Reproduced from KDIGO Conference Participants. Genetics in chronic ludne‘y disease: conclusions from a
Kidney Disease: Improving Global Outcomes (KDIGO) Controversies Canference. Kidney Int. 2022;101:1126-1141."" Copyright ® 2022, Kidney
Disease: Improving Global Outcomes (KDIGO). Published by Elsevier Inc. on behalf of the Intemational Society of Nephrology. This is an open
access article under the CC BY-NC-ND license (http:/creativecommons.org/licenses/by-nc-nd/.0/).
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Hazard ratio

eGFR @7} Creatinine vs Cystatin C

eGFR > eGFR Cr-Cys 2 T A A|

1) eGFR 45-59 ml/min per 1.73m2 uACR <10mg/g : move to higher risk > & =7} It HIh &2t

2) eGFR >100 mi/min per 1.73m? > /& T 7} THcf B7F 2t
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Stroke, 711293 participants; 17609 events Acute idney injury, 632452 participants; 466 201 events <30

2024 KDIGO CKD Guideline

Chap 2. Risk assessment and prediction

Risk prediction in CKD

2.2.1: In people with CKDG3-G5, were commend using an externally validated risk equation to estimate

the absolute risk of kidney failure(1A).

Table 19| Externally validated risk equations for predicting kidney failure in the general (CKD G3-G5) population

Outcome Discrimination

Equation Variable Population (time horizon) _and calibration Usability
KFRE? 0407402 Age, sex, eGFR, ACR (4 variable) +  >1 million patients, >100,000 Treated kidney 0.88-091/+ +
wwwhkidneyfailurerisk.com  calcium, phosphate, bicarbonate,  events from more than failure (2-5 yr)
www.ckdpc.org/risk- and albumin (8 variables) 30 countries
modelshtml
KPNW 1 Age, sex, eGFR, albuminuria, 39,013 patients, 1097 events Kidney failure 095/+ +
systolic BP, antihypertensive use, from the Kaiser Permanente Gy
diabetes, and diabetes Health System (United States)
complications
Landray et al.""' Sex, SCr, albuminuria, and 595 patients, >190 events from Kidney failure 091/4+ -
phosphate the CRIB and East Kent cohorts
in the United Kingdom
26 score™™ SCr, albumin, cystatin C, urea, 7978 patients, 870 events—developed Kidney failure 0.89-0.92/+ -

hemoglobin, and ACR in the German CKD study, validated (5 yr)

in 3 addiional European cohorts

ACR, albumin-to-creatinine ratio; 8P, blood pressure; CKD, chronic kidney disease; CRIB, chronic renal impairment in Birmingham; eGFR, estimated glomerular filtration rate;
KFRE, Kidney Failure Risk Equation; KPNW, Kaiser Permanente Northwest; SCr, serum creatinine.

Risk prediction in CKD

The Kidney Failure Risk Equation
AR Xt
60M| L, eGFR 45 mL/min/1.73m?

STAGE 3

MODERATE DECREASE IN FUNCTION

GLOMERULAR FILTRATION RATE

If you don't have the information required below talk to your doctor.
Age (¥s) Sex Region

60 Male Non-North America

GFR (MUMin/1.73M2) Urine Albumin: Creatinine RatioUnits

4 ] 126 [

en &~ o ro —

"=

Patient risk of progression to Kidney feilure requiring dialysis or

transplant:

g g
0.76% 293

Risk thresholds used in health systems include:

3-5 9% over 5 years forreferral. o 2 idney doctor
10 % over 2 years for team based care (Kiciney Doctor, Nurse,
Dieticizn, Pharmacist]

2040 % aver 2 years for planning a ransplant or fistula




20253 Kto|ufStHst
2= QIR IEE oAt 2212 AL

/

.

Risk assessment and prediction

o 3T 22 90| HII 23} (Risk-Based Approach)
Kidney Failure Risk Equation (KFRE) 52| S M OS2 H 222 YAl

519 2™ 3-5% > ULt 22| i’“ Flgute 3
. o KAT preparaton team/
25 E >10% > CHEHR| T AR onbeheihe e bk
2 Y- E >a0% > U0 52 4 Htﬂﬂt"l ZH| i o 08,
multidiscplinary cre team ek, 3
F, “stage-based” 0| M "risk-based” 2| Z T2t o gt cs:f‘# %,
Primary care J"\Jx;‘;%m & A C’%
eGFRbasedaitera | €GR30-60 R R0 Hay o %,
s 6

! } ! % &
tionfiom ~ Tansion fom Accessand J’L:z:?"& dﬁfgw

yarelo  nephologycarelo ansplant
vvwhvuk}qvum interprofessional care  planning Yo M
€GFR 90 @
KErisk23% 5% KErsk210% KErsk240%
sk basedartera 1 e e
Figure 15| Transition fror imated gl a visk-based approach to chronic kidney disease

care. K, kidney falue
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Chap 3. delaying CKD progression and managing

/

CKD - hyperuricemia

« DQMHAZO| K| Z = KD progression Off i3+ &3k ZH 7L HCH,

Table 30| Randomized controlled trials in the treatment of asymptomatic hyperuricemia in people with CKD

Intervention
Study (N) CKD population (follow-up) Outcome

CKD-FIX®'® (N = 369)  CKD G3-Gd, mean ACR 717 mg/g (81 mg/mmol),  Allopurinol vs. No significant difference in eGFR decline,

mean urate 8.2 mg/d (490 yumol/) placebo (104 wk) ~333 vs. ~3.23 mi/min per 1.73 m¥/yr
PERL Study group™™®  eGFR 40-99.9 mi/min per 1.73 m* Allopurinel vs. No significant difference in mGFR decline,
(N = 530) and type 1 diabetes placebo (3 yr) ~3.0vs. 25 mi/min per 1.73 m*yr

FEATHER Study™”’ CKD G3 Febuxostat vs.
(N = 467) placebo (108 wk)

No significant difference in eGFR slope
023 526 vs. 047 £ 448 ml/min per
173m?

ACR, albumin-to-creatinine ratio; CKD, chronic kidney disease; CKD-FIX, Controlled Tral of Slowing of Kidney Disease Progression from the Inhibiton of Xanthine Oxidase;
€GFR, estimated glomerula fitation ate; FEATHER, Febuxostat vs. Placebo Randomized Controlled Trial Regarding Reduced Renal Functon in Patients With Hyperuricemia

1C | 3.14.1: We recommend people with CKD and symptomatic
hyperuricemia should be offered uric acid-lowering inervention (1C).

> 1QMEZ K& & gout first
epidose 012 1E{elE = QlCt.

people with CKD and asymptomatic hyperuricemia to delay CKD

20 3.14.2: We suggest not using agents to lower serum uric acid in
” progression (2D).

CKD - Atrial fibrillation

1C  3.16.1: We recommend use of non-vitamin K antagonist oral
anticoagulants (NOACS) in preference to vitamin K antagonists (e.g.,
" warfarin) for thromboprophylaxis in atrial fibrillation in people with

CKD G1-G4 (10).
a
€CrCl (mi/minj*. Warfarin Apixaban® Dabigatran ‘Edoxabant Rivaroxaban
2 A W23 Smgbia Songhid  dmgt  Mmg00
51-95 Adjusted dose INR2-3)  Smgbid. 150mgbid. 0 mgQD 20mgQD
31-50 Adjusted dose INR2-3)  Smgbid. 150mgbid or 30mg QD 15mg QD
(eCrClcutoff 25 mlimin)  110mghbid*
b
&CrCl (mi/miny* Warfarin Apixaban® Dabigatran ‘Edoxaban
1530 Adjusted dose for INR. 25mgPObid. Unknown 30mg QD Dabigatran Apixaban-Edaxaban-Rivaraxaban
i
<ISnatondialysis  Equipaise based on Unknawn Notrecommended  Notrecom
S 25mgPObidy perform attroughlevel (e, 212 or 24 after lastintake)
and meta-analysis Low risk Highrisk Lowrisk Highrisk
diondus  Equpokebuedan Unioon [—————
observational data (25mgPObid) el 280 m/min 224h 248h 224h 248h
i
CrCl 50-80 mVmin 236h 272h 224h 248h
Figure 43 | Evidence from (a) (RCTs) reg:
rate (GFR) and (b) in areas where RCTs are lacking. DMMQ of non-y v\umm K antagonist oral anticoag CrCl 30-50 mimin® 248h 296h 224h 248h
Cr015-30 mi/min® No official indication N offidalindication 236h 248h
€d <15m/min N offidial indication for use
‘There is ro need for bridg rg with LMWH'UFH
Figure 44 vs. high risk). /
OFEHO:I —|E:10"A-1 HEAH 7|.io} OFA] DIk o| o;|||:||-J—|_|. —7—|'E|
o o o = O O L-O O E O o —
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2 ZN5|0F 8
KDIGO 2024 OIIA = U2 A8 Al eGFR £ OfL| 2t AHTA|0{aHE 7|t W7t 8 Cystatin C ‘g2
Al82 st gLk

g 9 XS (sarcopenia) 2 M £ eGFR 4l CCr £ eGFRer-cys 7|8 FESHZ

2{5l2t= Practice PointS |t

2024 KDIGO CKD Guideline

Lifestyle i% $ ﬁ”

Healthy diet
First-line SGLT2i continue Aim for SBP <120 mmHg
drugtherapy ~ untildiaysis RAS inhibitor at maximum
for most ortenspiant  +
patients 8’ o ‘ ’ @@
| !
ASCVD risk,lipids
| [ e
Manage Use ns-MRA in Jihydropyridine CCB Antiplatelet  Manage anemia,
Targelgd S
linical ASCVD  and potassium
complications Dulmesmlddlne, for use individualized 8 abnormalities,

prart e ot &"@‘@ { —
indicated
0 ki

Ezetimibe, PC
resistant nypertension if eGFR 245 based on ASCVD risk and lipids

v

Use the same principles to diagnose and manage
ASCVD and atria fibrillation asin people without CKD

\ 2024 KDIGO CKD Guideline

/

CKD Treatment

oy 242 K=
Chap 4. Medication management and drug stewardship in CKD
- In the era of newer medication SGLT2i,nsMRA,GLP-1RA

Residual Risk Despite Availiable Treatments for CKD

N IDNT - FIGARO-DKD
“ | .
. ] — s
o g ] —
P
e i
= - “ é -
2 2y
» i o
i
0 g
o Residual Risk.
L) I EEEEEEE)] IR EEEEE]
Mo ofSuty Woahs ol Vonbsto st
CREDENCE s DAPA-CKD - EMPA-KIDNEY
o i — i
— Plcebo e . i
. E 0 ogten v
g i H
n £ £
L 3 @ : e
“ fa ia
- § 3 @
» i
m P | B
1. O N
ol o
L 0 4 8 12 % 20 ¥ B N 0
Monihs since Randomizaton Monthssince Randomizaton Yeusf Folowap

N Engl J Med 2001;345:861-9, N gl J Med 200134585160, N Engl J Med 2020363:2219-29
N Engl J Med 2019330.2295-306, N Engl ) Med 2020,383:1436-46, N Engl J Med 2023388:117-27
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Four pillars Treatments for CKD - RASi

Recommendation 3.6.1: We d starting renil ystem inhibitors (RASi) (angiotensin-con-
verting enzyme inhibitor [ACEi] or angiotensin Il receptor blocker [ARB]) for people
with CKD and severely increased albuminuria (G1-G4, A3) without diabetes (1B).

Recommendation 3.6.2: We suggest starting RASi (ACEi or ARB) for people with CKD and moderately increased
albuminuria (G1-G4, A2) without diabetes (2C).

Rec dation 3.6.3: We r d starting RASi (ACEi or ARB) for people with CKD and moderately-to-
severely increased albuminuria (G1-G4, A2 and A3) with diabetes (1B).

Recommendation 3.6.4: We recommend avoiding any combination of ACEi, ARB, and direct renin inhibitor
(DRI) therapy in people with CKD, with or without diabetes (1B).

e ]
q 2
] &

SGLT2

2001 2018 2020 2024? ‘

Nephrology (Carlton). 2024 Aug29(8)457-469

Four pillars Treatments for CKD - SGLT2i

Rect dation 3.7.1: We d treatlng patients \mtil type 2 diabetes (T2D), CKD and an eGFR 220 mIIT|
min per 1.73 m? with an SGLT2i (1A)* |

Recommendation 3.7.2; We recommend treating adults with CKD with an SGLT2i for the following (1A):

. eGFR 220 ml/min per 1.73 m* with urine ACR 2200 mg/g [:  SGLT2inhibitor

+ heart failure] irrespective of level of albuminuria. DR Fipiabss
[ | [ Donotiniiate Discontinue

Recommendation 3.7.3: We suggest treating adults with eGFR 20 to 45 ml/min per 1.73 m with urine ACR
<200 mg/g (<20 mg/mmol) with an SGLT2i (2B).

” s 2:  Rms

E: g = P8
w

2001 2018 2020 20242

Nephrology (Carlton). 2024 Aug29(8):457-469

Four pillars Treatments for CKD - nsMRA

Recommendation 3.8.1: We suggest a nonsteroidal mineralocorticoid receptor ist with proven kidney
or cardiovascular benefit for adults with T2D, an eGFR >25 ml/min per 1.73 m? normal
serum p i ion, and albuminuria (>30 mg/g [>3 mg/mmol]) despite
maximum tolerated dose of RAS inhibitor (RASi) (24).

') £ o)l
T 2 T %3
< 2 < S <
] = e 0 e 3
9 = S5 = 2
A o g8 S E
2|3 e o2
v
[ am 2018 2020 04|

Nephrology (Carltor). 2024 Aug29(8}457-469

Four pillars Treatments for CKD — GLP-1 RA

A

Recommendation 3.9.1: In adults with T2D and CKD who have not achieved individualized glycemic targets
despite use of metformin and SGLT2 inhibi or who are unable to use
those medications, we recommend a long-acting GLP-1 RA (1B).

l

9 % o
° £ T % T
3 E g5 53
2 £ 25 H
9 S 2! RS
S 3 £ ©8
"
2001 2018 2020 2024?

Nephrology (Carltor). 2024 Aug:29(8):457-469
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CKD Treatment

oy 2l Kz

- In the era of newer medication SGLT2i,nsMRA,GLP-1RA

SGLT2i - Mechanism

. 29MZ B SGLT2 AX| — Na* 1S4 | — Macula densa Na* 1

. TGF Tubuloglomerular feedback 2|5 — AtTHLIE | — albuminuria |, eGFR slope %t

Efferent

. arteriole { Glom
. %7 eGFR dip2 7|HH B} MY o~
Faterens ||
o KIAR 309 | Al 2ol T anericle et
. eGFR dipping XI%%8 30% | Al 29! HHE 7t o
<
e [\ sa
abiopion | o0 e o y Colecting—-
J i duct
Lunen Hood / "
Glcose gosoltealside:
inerstial uid Apicalside:
) andperiubular glomendar
W;:‘am LA Siprorimal P et i
vokliouky Ghizse tubdle  PCT segment 1 PCT segment 2 and PST segment 3
8“"" g SOTZ . Nar 8&3 SOUTLJ o 2N
% AP ) ATP \,%--{=
M B “Glucose 1"';(’,N.. o “Clocose
Nk N\ pop

AlPase.
Noture R Cordilogy volame 17 pagesT61-712
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SGLT2i — Key RCTs

SGLT2 Inhibitors and Renal Outcomes : A comparison of RCTs

Infographic by: Priti Meene, M0 W @Pricia99

DAPA-CKD EMPA-KIDNEY

b e el ‘

w ph HR=~0.72
Type 20M €GFR 22575 and. = ’

# Canaglifiozin VS placebo

‘
i Wi

{# Dapaglifiozin VS placebo ] glifiozin VS placebo

Timelne -SGLT2 & | —
dnay dsce s
2019
> W -
Medion follow-up. 262 yrs Medion follow up : 24 yrs = —_—
R = 0 Composie of sustained declne n oL owACD
245, Cor death from renal causes: JOS 1 M O VERTIS <V OIAMOND
P veriind ordeath from renal causes By
HRO.56; (0.45 to 0.68)
O death, M, or stroke: F' w2
0.40(0.670.95) Bener 'Y
heart akure:
HRO.61;(0.47 t0 0.00)

HRO36:(0.78100.95) e

eGFR Dip & Crossover Pattern

. SGLT2i £ F 2-4F Lff eGFRO| 7 3-5 mL/min Z4 — 0| OHY3}.

Ol= AR Z200 THE hemodynamic dip 22, %& ST ALR7H O

a.

+ DAPA-CKD, EMPA-KIDNEY, CREDENCE 25 crossover pointE 2 8-12748 Al

Practice Point 3.7.3: SGLT2i initiation or use does not necessitate alteration of frequency of CKD monitoring and the
reversible decrease in ¢GER on initiation is generally not an indication to discontinue therapy.

Iniial GFR dp
60 (4 weeks) -
sg\ T o5
o E Empaglifiozin
R H —
£ ee1gg your v Placebo,
E09 Crossoverol = . &
£ €GFR slopes. T 6
%20 (1 year) ‘Additional 15 years freedom from ESKD. 3
SN e -
» o . (% £ Diference
8GFR < 10 mUmin/1.73 m? o Empaglfiozin  Placebo (95%Cl)
1 5 4 15 2 Total 216:008 -292:008 075 (054-036)
Years 0 LongTerm -137:008  -275:0.08 137 (L16-159)
CREDENCE patient RAA D g SLTZ + —— T T T T T
AGE =63 Qi ABf s 51 & no® x % %
eGFR =56 - AGE =88 fer of iflozin or Placet
S Months aftr First Dose of Empagiifazin or Placebo
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SGLT2i - side effect

. Genital mycotic infection (GTI) /Urinary tract infection (UTI)

. Volume depletion / Hypotension

. Euglycemic ketoacidosis

. AKI/ eGFR dip

. Necrotizing fasciitis of perineum

vee st
Gendol nkctons

m

Volume depeton

Miaton stlghs

~ o ol o oion g g
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* Meta-analysis

Safety of sodium-glucose cotransporter 2 inhibitors in elderly
patients with type 2 diabetes: A meta-analysis of randomized

controlled trials Results: Of th
19986 ot

1) «cQISaftydlolEd 6/130 RCT 20% Therisk Vates
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Adjusted mean change

Summary of the change in body composition and muscle
strength from baseline to week 52

Body weight Body composition
Body weight | Muscle mass Leanbodymass  Fatmass Total body water: Grip shrength
(kg) (kg) (kg) (kg) (kg)
1 008
029)
o4
14 1
06
-090
(©029) 1 ) o
“ oo 177 J
(0:35) (0:26) 2 - 3
(0.28) -0.63kg Pji%c
34 -0.61kg -0.53g atkg e -
T P=0.231 P=0.1632 P<0.0001
327
1 (0.25)
-2.37kg
sd p<0.0001 B Placebo B Empogifiozin

"

§-fime chair
stand fest
(sec)

1
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0.0sec
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SGLT2i— Ongoing Trials

+ RENAL LIFECYCLES, which aims to recruit 1500 participants with
advanced CKD (eGFR < 25 mlimin/1.73 m2)[ on dialysis jor transplant
recipients, to study renal and cardiovascular outcomes with dapagliflozin

+ DAPA-HD, with an estimated enroliment of 108 participants, aims to study
change in left ventricular mass indexed to body surface area (measured

by cMRI) in patientq on maintenance HD

» PRESERVE trial, with an estimated enroliment of 52 patients on stable

peritoneal dialysis Jaims to study the effect of dapaglifiozin on peritoneal

glucose uptake and ultrafiltration

« INFINITI2019 trial, which will study the efficacy and safety of SGLT2i in an
estimated 52 transplant recipients with type 2 diabetes or post-transplant
diabetes mellitus

CKD Treatment

Oy SR A&

- In the era of newer medication SGLT2i,nsMRA,GLP-1RA

~
. Hf O] =C
sGLT2i X4t 9! ZEh
o M4} eGFR 220, UACR 5242 H1
o BUEZ 12 U Cr/eGFR K*, BP Z &4 18
« BH/EF 28 WIS, 2 TR), AN A YA BE
+ Sick day protocol (BEO[L} D=9t 28 E= YRS YFA) LAH2Z SGLT2 AH A
€ Bt 1, 52 &9 0|2 342 HASHH(7ISOILHE), @5 g5 A ExK|
£ X golstn, &7|0f Qg Ee2 QN
J
N
Finerenone (non-steroidal MRA)
* Finerenone T2DM + CKD 2HAtE CHA O 2 3t T2 AMAIHOM A NEHES 21t
£93
+ ARYRL-ckD EXL0 A s6Lr2 ATIR| ' A| A7t S 9O, KDIGO 20240 M=
SGLT2i K| & & Zho{ Chll by 7} Ol = HX}Of| CH 3l FinerenoneS 112{8}2t1 H[A|
* FIDELIO DKD (N FIDELITY FINE-REAL 2023
Al ol By e
+ iearooko (N [IESEEEE EEREREE i) Rt
- progression (primary outcome) the spectrum of FIND-CKD 2023
sygm (el Bl T [ty
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Finerenone- selective vs non-selective MRA

Spironolactone

Finerenone

\ !
;

Structural properties Flat (steroidal) : Flat (steroidal) Bulky (nonsteroidal)
Potency to MR e : 3 e
Selectivity to MR + : “ -
CNS penetration + : +
Sexual side effects + : )
Halfife >20h* ! ashe 23h
Active metabolites ++ :
Effect on BP m : " +

Combination of MRA/SGLT2i

The Kidney Protective Effects of the B o esen,
Sodium-Glucose Cotransporter-2 Inhibitor,

Dapagliflozin, Are Present in Patients With CKD Treated e
With Mineralocorticoid Receptor Antagonists

Michele Provenzano', Niels Jongs', Priya Vart', Bergur V.. sm-w ’, Glenn M. Chertow’,

‘Anna Maria Langilde, John JV. MeMurray’, Ricardo Correa-Rottr’, Peter Rossing ™,
C. David Sjostrom’, Robert D, Tto', David C. Whaeler'*and Hiddo J.L. Hoerspink; on

DAPA-CKD analysis by MRA (Aldactone or eplerenone)

MRA only

DAPA Only

MRA + DAPA

© 4 8 7w @ % #® =
ot s ozt =5

w
Kidney International Reports (2022) 7, 436-443

Cumuatie ncidance )

Combination of MRA/SGLT2i

+ CONFIDENCE trial

OF.

« £ empaglifiozin 10 mg qg + PBO, finerenone 10/20 mg qd + PBO, £+
finerenone+empagliflozin 8-&(eGFRO| 2t EFET)

« UACR Y7t H9}(180Y): Y27 —52% finerenone TH5 CHH| 7} —29%(P<0.001),
empagliflozin ©H5 CHH| 7 —32%(P<0.001)

B Change in Serum Potassium Level

A Changein Urinary Albumin-o-Creatinine Ratio 040 C Changein eGFR
12 035- 074 1
% N PR T® g:
28 B 0 f.f H T/
3 S i3 R Empagiffozin
T8 o8 TS o RS
g §3 §E 4
;E EE ol E
3 & 3E
& 06 £< olo- 1s
35 / 2 8|
g — S oo
9, Empaglifiozin %
i 000+ g- |
00—
T
Basele 30 60 0 120 150 180 210 Bueld 0 @ % W 1 10 20 Baseld 30 0 % 120 150 180 210
line Days line i e b
No.of Patients No. of Patients No.of Patients
Finerenone w2 w8 W 16 2 Finerenone w20 232 W 60 25 Finerenone mm B M 19 2M
Empaglforn 261 254 22 26 B8 W2 Empagiflocin 266 260 254 250 W4 S Empgiforin %5 B 25 209 @
Empaglfozing 265 248 253 248 OB empaglflzine 267 253 261 54 423 Empgifloring 269 253 261 54 w29
fnererone fnerenone fnrenone

GLP-1 =& X ZI-E X (GLP-1 Receptor Agonists)

REsuLTS
PARTICIPANTS
84): 0000}

“The trial was stopped early ata median follow-up
of 3.4 years affer an interim analysis showed
effcacy. The semaglutide group had fewer
primary-outcome events than the placebo group,
equivalent t0 2 24% lower risk with semaglutide.

wo 3533 adults.
Kidney fnction declined more slowly i the

Mean age, 67 years N semaglutide group than in the placebo group.
Men: 70%; Women: 30%
amon ighisk chronic idney Serous adverse events wereless common in the
o semaglutide group than in the placebo group.
Type 2 diabetes
. B & 13
Semaglutide 1mg sc once weekly s R
Patientswith type 2 diabetes
+ eGfRof 173 m o B ithabo HIONEY OUTCOMES ek
e . B revent
ARl ot minute per 173 i nd Twenty people would need to be treated with sema- m 1
<5000). glutide over a 3-year period to prevent one major Wdbadid :whﬂw
i kidney disease event, 1] \ .
transplantaton,or P per L73m2), atl

baselne,or death from kidney-related or cardiovascular causes

N Engl J Med 2024;391:109-121
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Fertility rates have dropped considerably
in recent decades

Number of children

On average a

nore than 3.3 children per woman in 1960

CHAUNIVERSITY
ll GLOBAL IVF GROU

= 42 2|4 (0.72 in 2023)
1% (32.8yrsin 2022)

Women are having children much later
than two decades ago
hers at first childbirth

OECD. (2024). Society at a Glance 2024: OECD Social Indicators. OECD Publishing.
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Evidence-based outcomes after

oocyte cryopreservation for donor
oocyte in vitro fertilization and '
planned oocyte cryopreservation: |.

Insufficient evidence to predict live birth rates after
planned OC

LBR per embryo transfer are improved when POC
performed in younger age

Insufficient data to advise women on the optimal age

a guideline

The Practice Committee of the American Society for Reproductive Medicine
The American Socizty for Reproductive Medicine, Birmirgham, Alzbama
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Return rates and pregnancy
outcomes after oocyte preservation
for planned fertility delay: a
systematic review and meta-analysis

Ka Patel, MSc, MD. Nia T s

B 820

Ongoing. Rateof
Cliical pregnancy Nltiple
ncy e T () Lwebithate(®)  bihs

0(100% 10(100%) 110 (100% "

e:l = CHAUNIVERSITY
GLOBAL IVF GROUJ

HAr 2 2% ot

Summary of outcomes.
Moot
s
- oot
et e Aol Mg ol o P ongi
dectiecgy  stient e s e gt Nooitande rplaaionpes  pepmeeyt Ciial
e vt e sanes

i R s e sl s, el S 2024

ks pepmen pepenen  Retmmate s [roh e

Lot 04

e

‘ORIGNAL ARTICLE: FERTLLTY PRESERVATION

Return rates and pregnancy
outcomes after oocyte preservation
for planned fertility delay: a
systematic review and meta-analysis
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ORIGINAL ARTICLE Infertility

Predicting the likelihood of live birth
for elective oocyte cryopreservation:
a counseling tool for physicians

and patients

RH. Goldman'*, C. Racowsky', L.V. Farland', S. Munné?,
L. Ribustello?, and J.H. Fox'

75% likelihood of having at least ONE live birth
- 34yr — 10 oocytes
- 37yr — 20 oocytes
- 42yr — 61 oocytes

Probability of having at least one live birth

Figure |

Number of mature oocytes

Human Reproduction, Volume 32, Issue 4, April 2017, Pages 853-859
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REVIEW

Planned oocyte cryopreservation: the state of %
the ART

BIOGRAPHY
ascante, MD, isa rep
ity (NYU) Lang enter, USA. rom the NYU

29 2ot ofA

* Success depends on age and number of mature oocytes.

(< 38yr with 220 MIl =70% chance of 21 live birth)

* Low return rate (median time to use is 4 years.)

.

It raises odds but does not guarantee.

Due to high cost, cost-effectiveness is uncertain.

Grossman School of Medicine, and al
NYU. Her

Saral , AlanS. Berkels
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