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Dept. of Family Medicine, Korea University College of Medicine
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« 38M| € HIOOM = A2 50 HoliXl= T2 W20 TR E LRACE
. HFOOMEIT 7| JHEXIZ RF S0f eHsA7X| YslHA| OfAloz X[l 22 58 ©ro| MYl

© T2 QO0MM ZotENM 252 A2 BFX| 2510] HSO0| S7HoHALY.

S 1. 38X =7 BEFOOM

« HXY 7| 172cmOf K= 89%kgz2 HIEEFX|4(BMI)= 300|C}

« HjE 20| LIQtA B2 EH = 96cm HE | QiCH

« a4 FIO Aotln FEEE XF MAM Ot 7t ol AL
« VRHO0M 5T Y2 136/87 mmHgRA L, OO = ERO| =5 X2 nHA2 o2t
= ULt

- 28 XSTto| A X7 AHZAAOA OJM 22T} LERLCY.
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« 80M| 4’4 XOOM|

Of 2 H{IMAM 1
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s

S

Hx| @A 7

orl

= 2: 80N 9 ZOOM

NES Ao Aoz SH

oA =™t &¢t: 155/70 mmHg

o
00

« 7|19t 22A ZA 157cm, 47kg, MEZFX[=(BMI) 19




4 2022 443}

JEX AE

BP category,

2017 ACC/AHAG 2018 ESC/ESH,Z 2018 CHL2 2018 KSH,2 2019 JCH,10 2020 HCGCAL and 2020 ISH1Z guidelines

Target BP H| 1!

Variable 2017 ACC/AHA 2018 ESC/ESH 2018 CHL 2018 KSH 2019 JCH 2020 HCGC 2020 ISH
(USA) (Europe) (China) (Korea) (Japan) ( ) (International)
BP category
Optimal — <120/<80 — — — — —
Normal <120/80 120-129/80-84 <120/<80 <120/<80 <120/<80 — <130/<85
High normal — 130-139/85-89 | 120-139/80-89 — 120-129/<80 — 130-139/85-89
Elevated 120-129/<80 — — 120-129/<80 130-139/80-89 — —
Prehypertension — — — 130-139/80-89 — — —
Hypertension >135/>85
Stage 1 130-139/80-89 | 140-159/90-99 | 140-159/90-99 | 140-159/90-99 | 140-159/90-99 — 140-159/90-99
160-179/100- | 160-179/100- 160-179/100—
Stage 2 >140/>90 109 109 >160/>100 109 = >160/2100
Stage 3 = >180/>110 >180/>110 = >180/>110 = =
Target BP
<65 yr <130/<80 120-130/70-79 <140/<90 <140/<90 <130/<80 <140/<90 121-129/71-79
65-74 yr <130/<80 130-139/70-79 <140/<90 <140/<90 <130/<80 <140/<90 <140/<90
75-79 yr <130/<80 130-139/70-79 <140/<90 <140/<90 <140/<90 <120 <140/<90
>80 yr <130/<80 130-139/70-79 <150/<90 <140/<90 <140/<90 <120 <140/<90
aBased on the unattended (automated) BP measurement.
Ref) Kidney Int. 2022 Jan;101(1):36-46.
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120-130/70
130-139/70-79

65M| O]2F 120-130/70-79
654 0|4+ 130-139/70-79
65| 0|2+ 120-130/70-79
65A| 0| A 130-139/70-79
65A| 0|2k 120-130/70-79
654 0|4+ 130-139/70-79
65A| 0| A+ 130-139/70-79

= 140/90| 654 0|2+ 130-1390] 2t/70-79
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- 2018 Clistn

Ef 29| 2H|

1) AFIH|, ZAACHH, 0] X SOIM 7t

A
(]

3|

HE8aHe ArES AN (3 ~AX 2

F(160/100mmHg O] 40| HL}

2R

-
O:

« 271 1

oju
or

Bl
[

il

oF
e

a0 Hls) 2

HIEFAHEHR

140/90 O|Ab+2|BIQIX} 37] O|Af, SHip B SLZAMEF7|2AH

™

]

o
=

:|

E3H| (single pill combination) == 1H 22 E5HH| (fixed dose

]

=]
o

[=
oS

DHEYHEHA 130/80 0|

17l
L. 2

combination)

< THEH|

L= ACEYXH|

192

O] =A|

lla

azue
kel 128 e 2esict. |

Ref) 2018 C{3H

ZeA|

SAH 2

oF
2

=gl

I

104, 234 3
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Name
ISH, 2020 [ 1]

Treatment (Initial)
A+C (low dose)

Treatment (Sequencing)

A+C (full dose)

A+C+D

A+C+D+Spironolactone

Treatment intensity stratified by CVD risk

NICE, 2019 [ ] AorCorD

A+CorD

A+C+D

A+C+D+Spironolactone

Treatment intensity stratified by CVD risk

JSH, 2019 [ ]

A or C or D as first-line drugs. When a —20/-10 mmHg
or greater decrease in BP is targeted, combination
therapy should be considered.

Treatment intensity stratified by CVD risk.

ESC/ESH Task Force,
2018 [ ]

A+C or D (1 pill). Drug treatment may be considered
when cardiovascular risk is very high due to established
CVD in individuals with BP between 130-139/85-89
mmHg.

A+C+D (1 pill)
A+C+D+Spironolactone (2 pills).
Treatment intensity stratified by CVD risk

AHA/ACC, 2017 [ ] Single-agent (A or C or D) for BP between 130-140/80-
90 mm Hg and high CV risk.

Two first line agents (A+ C or D) if BP_>140/90 mmHg.

Add more drugs (D or spironolactone as
necessary)

Ref) World Heart Federation Roadmap for Hypertension — A 2021 Update. Global Heart. 2021; 16(1): 63.

QUARTET(AM&SF

S, 34 Al

< 1% 2
9| X0f

DY BRO Y3 BE 8Y THE Q¥ Of BE 80| 4201 MY OFE X3S T
Y.
Sh EHE Qoro R £7| X2
© XRE WX {AALL HE RS B0 A= DEY0| A =F
HQI(18M O|ehE M= ot Cho| 8, 0|5 WY, ¥8 08 75

It= 123X} unattended office systolic blood pressure

6-9mmHg =& LICHI5% CI 49-8-9, p< 0-0001)

Quadruple UltrA-low-dose tReaTment for hypErTension . 237 "o
4% QAOKHO| 2 H| A2 EL 37.5mg, Q2 C|El 1-25mg, QICHI} el
O] E 0-625mg, HIAZEE 2.5mg B7) - [
CH= Q8 Cf 77 (0] 2H| A2 Et 150mg) -+ SMZE([76%) vs.

HE(standard office blood pressure <140/90 mm Hg)

CH =7 (58%), A 2|8 =[RR] 130, 95% CI 1-15-

147, p<0- 0001).
« 12Fxt0f Ol ¢S

- BXM 40% vs. HEZ

A X8 SHo=

2:4%, p=027).

XHO| 7t SAAL.

Ref) Lancet. 2021 Sep 18;398(10305):1043-1052.
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Quortet

Quadruple UltrA-low-dose tReaTment for hypErTension
150+

Systolic blood
pressure 69

difference  (4.9-8.9)
mm Hg

77
(52-103)

[

&

o
,

Automated systolic blood pressure (mm Hg)

1304 Initial monotherapy {
120 }
0 ' Initial quadpill
110 T T T 1
Y 3 6 9 12
Number with data Vigit (months)
Initial quadpill 300 276 267 192 178
Initial monotherapy 291 272 270 188 180

127<77|:x| xyl: '61%’- Ok% =K~
S 15% vs. EHE 40%
Ref) Lancet. 2021 Sep 18;398(10305):1043-1052.

12 weeks (n=591)
2:2%

52 weeks (n=417)

0.4% 2:2% 1.6% 11%
I 114% . 6:8% 79% 97%
16-4%
323%
330%
835%
79-4%
s81% 57:3%
T T r T
Intervention Control Intervention Control
| Quadpilllone | | Itbesartan alone |

Quadpill plus two drugs

Irbesartan plus one drug

| One drug alone I I One drug alone |
Bisoprolol Irbesartan
2:5mg 37:5mg
Indapamide | Amlodipine I
0625mg | 125mg T;ga:;‘"
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X} 270 7H5)

&0
=

- AF(EF 2454, 0]d 2554, 654 O] <

3 (g <55M, o' d<65M)

FE

rl
—

B

Al
[=]

i

~
Kd

o[

>90 cm, 0§ >85 cm)

LFA
0o

+ HIZHHI R K| 225 kg/m2) &

o 2H|

B AHZ >150 mg/dL, HDL-2

=
=

HE 2220 mg/dL, LDL-

= <40 mg/dL, /4 X8 >200 mg/dL)

Of]

Che X}
oo o

f <126 mg/dL) === W

SiC
= o

Of (100 &5

b oxE
o

[z
=

26.5%)

Ref) 20223 1

Mo

—_

1B >18m/sec)

= >10m/sec, 9

ChA
=2

Ak
©

3t <= 4000|

L

-

Ref) 202214 n&
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2022 Clietngeiste| XA Fa LHE

o 4 Hio|TEQtN}l ZfHTE QO] 7jE S| ME

[=2
S =- _—

o X|E = 90| H|XH nHQF (white-coat uncontrolled hypertension)

o ZtH H|ZHA W9t (masked uncontrolled hypertension)S HO|5t0] M=& AKX 20| 21t =t

A S M

. 5. H7|" 70| 910 A|AE}El ¢ ZAlQ] BEEX Ol
D2 SRfo| A 22k0|Lt HUAENO| et 7| E SOtE|Ll AALR HEtst AMESS Bl

« L Jeior M7 HoF Eee I A|IAEEI CE 2857 d2

7. XN &2X|5d 7HHS flol ofF o H £ 3 ChEMFE S

AtE H
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Sl 1: 38M E-d EOOM|

- 38M 28 BOOM = %2 S0 HofiXl= TZE W20 TS RATH
© HBOOM=IT 7| JHLXIZ QF S0 WANA LotBM OF4 oz X7, ZEt S8 ol HRACh

© T2 QO0MM ZotENM 252 A2 BFX| 2510] HSO0| S7HoHALY.

S 1. 38X =7 BEFOOM

« HXY 7| 172cmol| H|= 89kgE M= ZX|4=(BMI)= 300|C}.
« i BO| LtotM SE|E8 = 96cm ¥ = | RACt.
« HA IS0Vt SR FEEE X MAXN OfL7F 2ol ™ stRUCH

« VRHO0M 5T Y2 136/87 mmHgRA L, OO = ERO| =5 X2 nHA2 o2t

B2 XTI A K|EtZH AHZARA OJM L5017} LFRC},
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JAMA | Original Investigation

Association of Blood Pressure Classification in Korean
Young Adults According to the 2017 American College
of Cardiology/American Heart Association Guidelines

With Subsequent Cardiovascular Disease Events

Joung Sik Son, MD, MSc; Seulggie Choi, MD; Kyuwoong Kim, BSc; Sung Min Kim, BSc; Daein Choi, MD; Gyeongsil Lee, MD, MSc; Su-Min Jeong, MD, MSc;
Seong Yong Park, MPH; Yeon-Yong Kim, MD; Jae-Moon Yun, MD, MPH; Sang Min Park, MD, PhD, MPH

CHstalI= 20~30CH, &2 130/80 O] 4F Ay |2 A S 2H

20~300] et s

200 176 1.85
B 150 125 127
oF 107 113
w 100 ¢ 1.00
®ru 1.00
e
kil
& 050
Eal

0.00

EE] ol
84 (<120/80 mmHg) u4EEY (120-129/<80 mmHg)

m 1EHA 1" (130-139/80-89 mmHg) m 25l T (>140/90 mmHg)

1CHA| D E2(130-139/80-89 mmHg) Y 2<%

Al S apRISE HFAH LS ZEZF 250, o =7
noeias wd gl A7 25%, 27% 37t Ref) JAMA. 2018 Nov 6;320(17):1783-1792.

DE Y A0 H2HE CVD U D E AP0 E OIS AY SIEO| O LT

—

CENTRAL ILLUSTRATION: The Average Hazard Ratios (95% Confidence
Interval) of Incident Cardiovascular Disease and All-Cause Mortality of New-
Onset Hypertensive Participants Across Age Groups

Hypertension Normotension Hg::tg ::iet:n Average Hazard Ratio  Average Hazard Ratio
Onset Age Case/Total Case/Total (95% CI) (95% CI)
Cardiovascular Disease (p for interaction = 0.38)
<45 yrs 26/2,712 66/2,712 _— 2.26 (1.19-4.30) N N N
o 0o ard ol njaf Mg et
45-54 yrs 157/6,020 266/6,020 — 1.62 (1.24-2.12) 2ol HatM.
55-64 yrs 249/7,105 348/7,105 —_— 1.42 (1.12-1.79) + 39,744%0o| QI CljAt
- HiE S SioF
265 yrs 245/4,050 315/4,050 —_— 1.33 (1.04-1.69) St ALY 0'|I| ‘7’E"_IX=| xmi E:lo [ank=hY;
EHIixo| M sHHZFY, 5E
All-cause mortality (p for interaction < 0.01) )g _lr_l .’éE% ol SEAM o 2.5.%)_ [ | 'r_g _—%L
<45 yrs 212,712 50/2,712 — e 259(1.32:5.07) QI3 H[8(95% 2] #7hat 2 #
ol AjatE
[ o=
45-54 yrs 101/6,020 206/6,020 —_— 2.12 (1.55-2.90)
« average follow-up of 6.5 years
55-64 yrs 232/7,105 322/7,105 —_ 1.30 (1.03-1.62)
265 yrs 474/4,050 602/4,050 — 1.29 (1.11-1.51)
07 1 2 3 456

Wang, C. et al. J Am Coll Cardiol. 2020;75(23):2921-30.
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80%+

60%

40%

Risk of cardiovascular event, %

20%1

SCt 7P B Eeto] S7t0) ofof META U
ol S7hetc
100%+

t, %

;> 80%+

60%

40%

20%1

Risk of cardiovascular even

Oh o 100 120 140 180 180 220 240 50 65 80 95 Mo 125 140 135
Systolic blood pressure, mmHg Diastolic blood pressure, mmHg
Ref) Hypertension. 2014 Aug;64(2):281-6.
Ol O |-I-I'6':IOI-§I-I C |- —1<dOF
EI_LI7°EE—I02§I|_||_|-E|_|7E—|—EH
= Olx]l X
pril @) =z
M

- Sustained hypertension

asked hypertension === White-coat hypertension

Controlled BP ‘
m Stroke events

Log rank, P<.001

Cumulative Incidence

Follow-up, y
No. at risk
Sustained hypertension 1661 1373 720 313
Masked hypertension 810 681 394 187
White-coat hypertension 613 516 255 99
Controlled BP 1177 1005 515 231 Ref) JAMA Cardiol. 2018 Jul 1;3(7):583-590.
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CENTRAL ILLUSTRATION: Systolic Home Blood Pressure Is More Reliable Improving the Detection of Hypertension (IDH)
and More Strongly Correlated With Left Ventricular Mass Than Either Office study

Blood Pressure or Ambulatory Blood Pressure community-based observational study

Mean age 41.2 + 13.1 years, 59.5% women,
25.5% African American, 64.0% Hispanic

408 participants, echocardiogram

1 week of HBP vs.

3 office visits with mercury
Systolic BP Home BP 24-Hour BP sphygmomanometry vs.

24-h ABP
Reliability ! 0.94 (\/) 0.85
Correlation
with LVMI 0.39 0.50 <\/’

Schwartz, J.E. et al. J Am Coll Cardiol. 2020;76(25):2911-22.

Ref) JAMA Netw Open. 2021;4(2):e2037554. doi:10.1001/jamanetworkopen.2020.37554

& FWUE RNl 7ZFHEQo| 7lsAMo| o0 2

OF
oz
JHEE0IMS % eEYe 54
Q' o.* :i I
_I [ — T - RERfR[O]]
21353
IIE HIZ AIESHAI! ’

o 8HIE Y &

I oo = Jltn ofof

ot X ZH|

Y &H

I
ALK}
oY

Gl Ref) et D& tsts] 7P HYEY QAR

http://www.koreanhypertension.org/sense/family
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ot 170/90 | 120/90 | 160/85 | 140/75 | 175/70 | 155/95 | 110/75 | 115/80 | 120/75
-90 -90 -85 -70 -85 -70 -80 -70 -80

Ht 140/80 | 115/75 | 120/80 | 125/80 | 130/75 | 115/75 | 120/80 | 125/70 | 130/80
-85 -80 -70 -75 -70 -65 -70 -75 -70

JM8EY SHME HE 5™ ol XX 210 €Yo| A 5-EE=
2271 ooz, dutMo = RN Ho| H™EX| = EMM HLlstct.
JLRI S OF 2 X
oO=2H — O
Ol |-7C| g | /
8g O W 137/79 mmHg
Category +Z718Y (mmHg) 718 (mmHg)
A >140 and/or >90
24N 2t e Y
=7t HA >135 and/or | >85
OfZt W+ >120 and/or | 270
24N 72 H >130 and/or | >80
EEY B >135 and/or | =285
Te{ChetD o| eyt FpEolstn Al
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e
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137

s

At7h10.301 )

5l
KH
IH

(SBP2Q|

o
b
ol
on
ol
HH

O O

F(Morning Hypertension) (SBP 135 O|4f)

sio
=d
F

S

f

0

Xt 7.9

5l
KH
IH

H
Ho
¥
ol

=
=}

Ka
(@)

=0
o
o)
O
N
=
ml
KR
IH
—~ of
<0 <}
o ol
O =
=~ =
{F %0
ol Ho

=r ml

HO &
olJ ofJ
HH 4
O 0O

Ref) Am J Hypertens. 2004 Nov;17(11 Pt 1):1005-10.
Ref) Hypertension. 2006 Oct;48(4):737-43.
Ref) Hypertension. 2008 Dec;52(6):1045-50.
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I
O

120~130/70-79
130-139/70-79
65| 0|2t 120~130/70-79
65A] 0|4 130-139/70-79
65A] 0|2t 120~130/70-79
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|E} -E-“Oilkl= 80| O] & .’F.-T'_E"XNIIH °|

S ZFAE|X|OF MA|AL2HS
Coope EWPHE SHEP-P SHEP STOP SystEur CASTEL Total
and Warrender
Active  Control Active  Control Active  Control Active Control Active  Control Active Confrol Active  Control Active  Control
Number of patients 3 4 70 & 10 15 331 319 122 113 231 210 47 50 874 19
Stroke o 1 NA NA 3 3 21 38 10 8 7 2 6 7 LIC
Stroke death 0 0 1 9 0 0 3 4 4 1 10 9 6 5 34 28
Heart failure o o NA NA 4 0 2 33 3 2 u 15 8 14 42+ B
Coronary events 0 0 NA NA 3 0 19 2 0 1 17 u o4 10 43¢ 510
Coronary death 0 0 9 8 3 0 4 18 2 1 u ou 2 9 44 a7
cardiovascular events 0 1 NA NA 9 3 15 65 12 16 42 40 25 33 133 158
Cardiovascular death 0 0 34 34 3 0 25 29 7 3 2 21 23 30 127 123
Total mortality 0 0 58 80 10 0 57 50 1 8 1 53 37 43 245 223
NA=data not available. *Excludes data from EWPHE.
Table 2: Outcomes (number of patients) by treatment group
Trealmend better Control bedter
Cll U 2 G 0 [ LIE 0 1 I.‘E ‘-.I--f. :-.;E? :-.I-B 2;0
SHEF _‘_-—
SHEP- il :
STOP o
Syat-E L —_—
Brouble-blind triais + (RR=O.E4, p=i:01;
Coops
CASTEL : -
: RR=0-8E, p=075)
Openlabel tlak s ' —
Tof%al + (RR=0-67, p=0-01)

Figure 1: Treatment effect on relative risk of stroke
RR=relative risk. Area of symbols is proportional to the amount of
information provided; error bars=95% Cls.

Treatment betle Condit] betiar
o 02 04 06 OB 20 12 14 16 LE 20
1 1 1 1 1 1 1 1
Total mortaity
Doubleblind tals - [8=h, ANeldd, ped05)
AQ irals i [e=F, Af=10d, p=0-30}
Cardioyagoular damh
Doublehiind tdals J jo=a. AN=141. predl A2
Al trals —_— [B=F, AN=141, pretl D3
Major oardovasolar evanis
Caublshiind frals . [&=d, AR=0.5 T, peel 04}
Al trials — o=l AR=0J A, pred D1
Major ooronary evaems
Daublabiind tals . [&=4, AR =085, g0 45}
AR riala —_— [e=i1, AN=0JH, p-0 21}
Haart fallure
Doaublabiind 2nals . [&=1, AN=058, pe0 01}
Al als —_— [e=f, AA=041, p-0 01}

Figure 2: Treatment effect on relative risk of secondary
outcomes

Ref) Antihypertensive drugs in very old people: a subgroup meta-analysis of randomised

controlled trials. INDANA Group. Lancet. 1999 Mar 6;353(9155):793-6.

LQIoIM 0 2122 1}
Hypertension in the Very Elderly Trial ven

- Age >80 with SBP >160 mmHg (n=3845), C}7| & 22tuly H, 22{7|2+ 1.84

HTN treatment (indapamide + perindopril, SBP target <150 mmHg) was beneficial
(reduction in stroke 30%, stroke death 39%, all cause death 21%, CV death 23%, HF 64%)

A Fatal or Nonfatal Stroke B Death from Any Cause
£ 30+
. Placebo -
% “ ook € Placebe
R % group
& P=0.06 _— s 20 P=0.02
S 5 e S it
- treatment o : 'c"'-'
= = treatment
Fa grou,
& eroe o group
R £
2 2 10
& &
% ‘s
-] ]
= 14 z
0 0
T T T 0 T T T
0 1 2 3 L} a 1 2 3 4
Follow-up (yr) Follow-up (yr)
No. at Risk No. at Risk
Placebo group 1912 1484 807 174 194 Placebo group 1492 814 379 202
Active-treatment group 1933 1557 873 417 229 Active-treatment group 193] 1565 877 420 231

[thet ngersts)] N A=k =k
20184 D& FZK A ;’,‘2 Ech’_l'-l_'—EEﬂI:I2|I-2|
ett et al N Engl J Med 2008:358:1887-98 ‘%w The Korean Society of Hypertension
I BE £2t0/= 2019
neehetn ol atst Vg olstu
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H YV ET q ; EH *P x r e | Table 1. Baseline Characteristics of the Patients.*
- o ® | Characteristic Active Treatment (N=1933) Placebo (N=1912)
Age —yr 83.6+3.2 83.5:3.1
80*.” O | AF ( 84 A_” ) Female sex— no. (%) 1174 (60.7) 1152 (60.3)
o o = Blood pressure — mm Hg
" While sitting 173.0+£8.4/90.8+8.5 173.0:8.6/90.8+8.5
H | mi Ell 7d A Ol_l' (CVD Hx 12%) While standing 168.0+11.0/88.7:9.3 167.9+11.1/88.619.3
Orthostatic hypotension — no. (%) 1 152 (7.9) 169 (8.8)
—_ Isolated systolic hypertension — no. (%) 625 (32.3) 623 (32.6)
__Il_ OE:I O|=|I- (B P 1 3/9 1 m m H g) Heart rate — beats/min 74.5:9.1 74.5:9.3
Cardiovascular history
Cardiovascular disease — no. (%) 223 (11.5) 229 (12.0)
Hypertension — no. (96) 1737 (89.9) 1718 (89.9)
. _l_ |. Antihypertensive treatment — no. (94) 1241 (64.2) 1245 (65.1)
% H OE Stroke — no. (%) 130 (6.7) 131 (6.9)
Myocardial infarction — no. (%) 59(3.1) 62(3.2)
Heart failure — no. (%) 56 (2.9) 55 (2.9)
< 0/80 m m H g Cardiovascular risk factors
Current smoker — no. (%) 123 (6.4) 127 (6.6)
Diabetes — no. (%)% 132 (6.8) 131 (6.9)
Total cholesterol — mmol/liter 5.3z1.1 5.3:1.1
High-density lipoprotein cholesterol — mmol/liter 1.35:0.38 1.35:0.37
Serum creatinine — pmoljliter 88.6+20.5 89.2+20.5
Uric acid — pmol/liter 280.4+79.3 279.0+81.3
Body-mass index] 24.7+3.8 24.7+3.5

Ref) N Engl J Med 2008;358:1887-98.

Ol ek HYVET g+

80| O|Ato| H| WA ZAZoh XD X} CA

indapamide (sustained release, 1.5 mg)+- perindopril (2 or 4 mg)
- 5% ¥ <150/80 mmHg

. CHEZ Qo0 H|SH L EZ= 30% 7:.+¢ TH AEE 21% 24, MEH 64% 22
 J2jLt o] P DA M=7| 2%E g R o A77} ot
o AP Q2 EEEX| °*°*°='E AN Mo F2|7t Zasiot.
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ol JATOS ¢
65-85M QI

JATOS The Japanese Trial to Assess Optimal Systolic Blood
Pressure in Elderly Hypertensive Patients

s10} Strict-treatment group: < 140 mmHg ( mmHg)
—TI—OE =] (BP 172/89 === Moderate-treatment group: 140-160mmHg ( 146/78 mmHg)
mmHg) I:H Jg Composite of death, cardiovascular events and renal dysfunction
Strict group: 22.6/1000 person/year
o Moderate group: 22.7/1000 person/year
EE &4 OF
= = -
160 vs. 140 mmHg
Xto| gl

p=0.9627 (logrank test)
p=0.9591 (Wilcoxon’s rank test)

100 200 300 400 500 600 700 800
Time Course (days)

JATOS study group Hypertension Research 2008

SEAVNIEICEN  VALISH study (70-84 years with ISH) ‘ '
70-84K] 'z 9l \V/

ISH (BP 170/82 Primary endpoint. composite of cardiovascular and renal events
= Moderate control (<150mmHg) Achieved BP=142.0/76.5 mmHg
mmHg) Cff & Strict control ( ) Achieved BP=17¢ £/74.8 mmHg
intention-to-treat analysis Per protocol analysis
| == Moderate control group (12.0/1,000 patients-year) == Moderate control group (7.8/1,000patients-year)
% _‘Ii OE - Strict control group (10.6/1,000 patients-year) . Strict control group (8.2/1,000patients-year)
g p=0.383 (Log-rank test) § p=0.894 (Log-rank test)
o Hazard Rate (95%Cl): 0.89 (0.60-1.31) - Hazard Rate (95%CI): 1.04 (0.56-1.93)
150 vs. 140 mmHg -
5 5
Xto| gl& 3 3

18 24 30 36 42 18 24 30 36

No. of patients RIS P (months) Follow-up period

Strict 1,545 1482 1408 1,336 1,306 1295 924 336 1,043 1,012 969 932 914 906 624

Moderate 1,534 1461 1375 1,304 1279 1,265 902 335 733 719 686 653 646 638 437

Ogihara T et al: Hypertension 2010;56:196-202, www.clinicaltrials.gov (identifier NCT00151229).

( Top paper published in Hypertensionfor 2010, Clinical Science Category)
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SBP (mmHg)
m-
190+ 186 O BPA

180 [l Benefit
172 @ Partlal benefit

170
165 [ No benefit
167 161 180 150

180

170
160 162
1604 156 148 .

1404 - - 143 145 144l _ 1 449
138
130+

120
110
100 -

EW SHEP MRC-E S. S. SCOPE JATOS
Ccw STOP Eur Ch HYVET

Ref) J Hypertens. 2009 Nov;27(11):2121-58.
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Ref) N Engl J Med. 2015 Nov 26;373(22):2103-16.
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SPRINT &2
Un-attended(

Adapted from CHEP. www.hypertension.ca.
e MNZAUAM AHSEHLHZ EH st HA(AOBP; Automated Office BP measurement)

)

SOt 12 2oz 3¢ SN Hero Bk

AOBP>130mmHg Q! A
AOBP= EdXQ Ted LR
14.5mmHg %L}

Figure 3. Mean Difference (MD) in Systolic Blood Pressure (BP) Between Automated Office Blood Pressure (AOBP) (Reference)
and Routine Office BP Measurement in Samples With Systolic AOBP of 130 mm Hg or Higher

AOBP, No. of MD AOBP : Routine BP Weight,
Source mm Hg Patients  (95% Cl) Is Higher : Is Higher %
Filipovsky et al,4> 2016 131.2 353 15.70(14.26 t0 17.14) i — 12.21
Myers et al,33 2009 132.0 309 20.00(18.09 to 21.91) —— 11.89
Myers,34 2010 132.6 254 17.10(15.23 t0 18.97) —— 11.92
Myers et al,38 2011 135.6 299 13.90(11.75 to 16.05) —— 11.70
Godwin et al,36 2011 139.2 654 9.30(8.18t010.42) —— 12.39
Beckett et al,27 2005 140.0 481 10.80(9.50 to 12.10) —— 12.30
Moore et al,14 2018 141.0 83 17.90(13.53 t0 22.27) —— 9.44
Myers,29 2006 142.0 50 13.00(5.90 to 20.10) - 6.66
Bhatt et al,42 2016 159.0 87 13.00(10.62 t0 15.38) —a 11.50
Overall effect: 12=94.3%; P<.001 14.49(11.83t017.15) ‘ 100.00

-12-10 -8 -6 4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24
MD (95% Cl)

Ref) JAMA Intern Med. 2019;179(3):351-362.
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QUARTET(ASZF) 47 @) |50t

Ba SEIlne CharaCte rl Stlc S Quadruple UltrA-low-dose tReaTment for hypErTension

Intervention (n=300) Control (n=291)

Age, years 58 (12) 59 (11)

Sex

Female 122 (41%)
Male 178 (59%)
Baseline blood pressure treatment
Not treated! 171 (57%)
On monotherapy 129 (43%)
Baseline blood pressure, mm Hg
Unattended systolic 142 (13) 140 (13)
Unattended diastolic 86 (10) 83 (10)
Office systolic 153 (16) 152 (15)
Office diastolic 89 (10) 88 (11)
24 h ABPM, systolic 144 (11) 143 (11)
24 h ABPM, diastolic 84 (9) 84 (9)

O|20I0| AF =& A 2 Office BPE =™, 1 & Unattended AOBP =74 &t

Ref) Lancet. 2021 Sep 18;398(10305):1043-1052.

113 (39%)
178 (61%)

147 (51%)
144 (49%)

awnrrereiEm ez @UAITE
Blood pressure by measurement method at weeks 12 in part1c1pants in the

extended study Quadruple UltrA-low-dose tReaTment for hypErTension

Intervention Control Mean difference

(95% Cl) (95% CI) (95% Cl) EREIRE

Unattended automated systolic blood pressure, mm Hg

Week 12 121 (118 to 123) 127 (124 to 129) -6 (—8 to —4) <0-0001

Unattended automated diastolic blood pressure, mm Hg

Week 12 71 (70 to 73) 77 (75 to 78) -5 (=7 to —4) <0-0001

Office systolic blood pressure, mm Hg

Week 12 129 (126 to 132) 134 (130 to 137) —4 (=7 to —2) 0-0015

Office diastolic blood pressure, mm Hg

Week 12 76 (74 to 77) 79 (77 to 81) —4 (=5 to —2) <0-0001

0| 2910| AHEH U H 2 Office BPZ £33} 1, 1 & Unattended AOBP %3t

Ref) Lancet. 2021 Sep 18;398(10305):1043-1052.
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BP category, Target BP H| 1

2017 ACC/AHA 2018 ESC/ESH,Z 2018 CHL,2 2018 KSH,2 2019 JCH,18 2020 HCGC,L and 2020 ISH22 guidelines

2020 HCGC
( )

2020 ISH
(International)

2019 JCH
(Japan)

2018 CHL
(China)

2018 KSH
[CCICER))

2017 ACC/AHA 2018 ESC/ESH

Variable (USA) (Europe)

BP category
Optimal — <120/<80 — — — — —
Normal <120/80 120-129/80-84 <120/<80 <120/<80 <120/<80 — <130/<85
High normal — 130-139/85-89 | 120-139/80-89 — 120-129/<80 — 130-139/85-89
Elevated 120-129/<80 — — 120-129/<80 | 130-139/80-89 — —
Prehypertension — — — 130-139/80-89 — — —
Hypertension >135/>85
Stage 1 130-139/80-89 | 140-159/90-99 | 140-159/90-99 | 140-159/90-99 | 140-159/90-99 = 140-159/90-99
160-179/100- | 160-179/100- 160-179/100-
Stage 2 >140/290 109 109 >160/>100 109 >160/2100
Stage 3 — >180/2110 >180/>110 = >180/2110 — —
Target BP
<65 yr <130/<80 120-130/70-79 <140/<90 <140/<90 <130/<80 <140/<90 121-129/71-79
65-74 yr <130/<80 130-139/70-79 <140/<90 <140/<90 <130/<80 <140/<90 <140/<90
75-79 yr <130/<80 130-139/70-79 <140/<90 <140/<90 <140/<90 <120 <140/<90
280 yr <130/<80 130-139/70-79 <150/<90 <140/<90 <140/<90 <120 <140/<90

aBased on the unattended (automated) BP measurement.

Ref) Kidney Int. 2022 Jan;101(1):36-46.
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Office Visit Assessment of BP?

|ves

| Mean Office BP > 180/110

2020 Hypertension Canada Guidelines

Elevated BP Suspected
(office, home or pharmacy)
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» HTN
N'O
OBPM2> 130/80
| Diabetes? I—YES—> for > 3 measurements [— YES—| fiobebie T
R on different days *Consider out-of-office
4 measures to rule out WCH
AOBP > 135/85
OR
OBPM>140/90 [~ YES Out-of-office measurement to rule out WCH?
(If AOBP unavailable)
ABPM
Daytime mean > 135/85
24hr mean 2 130/80
OR l— YES HTN
i HBPM Series® Mean >135/85
*Diagnostic thresholds for AOBP, ABPM, and HBPM in patients with diabetes
have yet to be established (and may be lower than those listed above)
No
y
No HTN |4_{ WCH |

Ref) *2020-22-HT-Guidelines-E-WEB v3b.pdf (hypertension.ca)

Hypertension Canada
High-Risk Patient*

Diabetes Mellitus

(multiple cardiovascular risk
factors & 10-year global
risk 10-14%)

* Hypertension Canada High-Risk Patient
Individuals >50y AND with SBP 130-180 mmHg AND
with one or more of the following CV risk factors should
be considered for intensive BP management:
v" Clinical or sub-clinical cardiovascular disease
OR
v Chronic kidney disease
(non-diabetic nephropathy, proteinuria <1g/d,
*estimated glomerular filtration rate
20-59 mL/min/1.73m2)

2020 Hypertension
Canada Guidelines

OR
v Estimated 10-year global cardiovascular risk >15% L4 AO B P
OR
Low Risk i v Age >75 years
(no TOD or cardiovascular Py S S —
risk factors & 10-year global (’;llj)erDa)n::uzﬁo(:ldl ication of Diet in Renal Disease
risk < 10%) + Framingham Risk S¢ BP eshold fo on o
populatic BP tre arge
d DE erap
SBP mmHg DBP mmHg SBP mmHg DBP mmHg
Hypertension Canada
s >130 N/A <120 /A
High-Risk Patien
Diabetes mellitus®™ >130 >80 <130 <80
Moderate-to-high Risk
. >140 >90 <140 <90
(TOD or CV risk factors)**
Low Risk (No TOD or
. >160 >100 <140 <90
CV risk factors)**
[ BP treatment threshold and target based on AOBP measurements
™BP treatment thresholds and targets based on OBPM.
Ref) *2020-22-HT-Guidelines-E-WEB v3b.pdf (hypertension.ca)
s Elmslniis Bl pSisl e ime=)
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1.0
% E’ ST E P ;' 0107 Hazard ratio with intensive treatment,
— 0.74 (95% CI, 0.60-0.92); P=0.007
=| 084 0.08
- (o] rL -")
jg 0.6 0.06+ Standard treatment
- o =
Hl 11 _I ?_-|7O}'OI_|- (CVD Hx GA)) é 0.04-
2 o Intensive treatment
e 5 0.02 ntensive treatmen
NH4(BP 146/83 mmHQg)CHAF ¢
024 0.00; T T T T T T 1
] 6 12 13 24 30 36 42 438
" O 0.0 T T T T T T 1
I=Ewler 0 3 12 18 24 30 36 42 48
— :li = -4 Months since Randomization
No. at Risk
1 50 1 30 H Standard treatment 4268 4147 4070 4000 3938 3849 3664 1200
m m g Intensive treatment 4243 4174 4109 4038 3970 3867 3694 1234
) Intensive Standard
Intensive Treatment Target Sysiolic Standard Treatment Treatment  Treatment  Relative Risk
110 to <130 mm Hg Blood Pressure 130 to <150 mm Hg Safety Outcomes (N=4243) (N=4268) (95% Cl) P Value
no. of patients (%)
Exclusion criteria I
Hypotension 146 @8 113 26) 131 (1.02-1.68) 0.03
DBP< 60 mm Hg Dizziness 45 (L.1) 49 (L.1) 0.92 (0.61-1.39) 0.70
i == §I_xl_ Serious adverse events
=
Syncope 6(0.1) 2(<0.1)  3.02 (0.61-1497) 018
[ e
?—I xI 7| =) x-l OI' Fracture 15 (0 19 (04) 0179 (0.40-1.56) 0.50
Ref) N Engl J Med 2021; 385:1268-1279
°
STEP Study: Attended AOBP
150+
145+
P
£ ol 1d BE e
g Standard treatment ‘_‘H'_ZF—X|E;L % 1 50mmHg Dl DI‘)
£ 15 *135.3mmHg
o
-3
o
2 130
p = = Intensive treatment
S — % —
- e = [JHFX|2(FH 130mmHg 0|2
a |
*127.5mmHg
120+
0= T T T T T T T T T T T T T 1
0123 6 9 12 15 18 21 24 27 30 33 36 39 42 45 SRS k2 KEA|Of| M 52 o|4t S Al
— — [—
Months since Randomization = 0 o CC *I-
No. with Data Ol_C"_ —'lﬂ I( |AI- == I—I-2A|'7I' JILI-E)Ol
Standard treatment 4268 4139 4086 4092 4072 3954 3857 1885 XI‘% ‘:'Ei ?:l'zll (Omron HBP-1100U) £ 1 = ﬂ
Intensive treatment 4243 4128 4086 4049 4050 3969 3894 1850 74 o Sl 4ot =xq
Mean No. of Medications S22 32' =2H= 7o
Standard treatment 1.4 15 15 15 15 15 15 15
Intensive treatment 15 17 1.8 18 L) 1.9 1.9 19 _ I
Figure 2. Office Systolic Blood-Pressure Measurements.
The systolic blood-pressure target was 110 to less than 130 mm Hg in the intensive-treatment group and 130 to less
than 150 mm Hg in the standard-treatment group. The mean number of medications is based on the number of
blood-pressure medications administered at each visit per patient. I bars indicate 95% confidence intervals.
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Attended AOBP = Un-attended AOBP

Un-attended(8tX} X} 9/ = H}; patient alone) vs. Attended (2| 22! Sk
129414 / 79+13
129415/ 78+13
128413 / 79+11

Table. Comparison of Systolic AOBP, Conventional OBP, and Ambulatory BP

BP Methods %Eglr}ean 95% Cl rower95% - gsucl [pper95% 5%l

Unattended AOBP vs Attended AOBP i3 031016 110 e 10.6-139
Unattended AOBP vs daytime ABPM  [E] 081033 234 200 259 224294
Attended AOBP vs daytime ABPM 0.6 151028 263 e 6 229303

ABPM indicates ambulatory blood pressure monitoring; AOBP, automated office blood pressure; BP blood pressure; Cl, confidence interval;

LoA, limits of agreement; OBP, office blood pressure.

Ref) J Am Heart Assoc. 2018 Apr 7;7(8):e008994.
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Al (Fungus, 0O0)

« g ZH (fungal infection)
« AP 4 102H01F0| Y= Ao YK UoH, 0| 5 %
HoH ZHS U2
« Moz 2R
« TS (mycosis) : Tl 0] AFRIO| A 2|0 o= Hetg ZYetst 80
« I EZIHFF(dermatomycosis) : T2 F S0AM D £ LASUS M2 Usl=
- B8 @1 5% 7|20 R L2t o EH| etAt S7HCE B RE AL

I| 2 Xl # S (Dermatomycos

IS)

IStratum cormeum
[Stratum lucidum®
[Stratum granulosum

[Stratum malphigii
(spinosum)

[Stratum germinativum
(basale)

[Dernal papiliae
Papillary
Reticular

—Demis

N

Subcutanaous
[tissue ol

Nerve endings
[Blood vessals

—Epidermis «

S

Pityriasis versicolor
(01R2{7])

3)

Dermatophytosis

(4

Candidiasis
(@HCICES)

v Superficial dermatomycosis(Z | I
Candidiasis(ZE|CHS)

o

v Deep dermatomycosis(H§ I §£%

Aspergillosis(Ol AT 2L EAF)

)

: Pityriasis versicolor(0| & 2| 7| ), Dermatophytosis(

HH
L]

M

ol

Sporotrichosis(2 Z 2 E 2| § F), Cryptococcois(LHERRAF),

),




MEH [ 23 12N IREste) Hckat X2 39

Ui M = (Dermatophytosis)

« XO

o I8 B FadHS(superficial dermatomycosis) S0 A T £ AtA T (dermatophyte) 0| S|SiA] | &
o ‘Lot
HH

o TEEA|0f LA HATS BHY

- UEZO|L HSHWMO| FQ T ALY TE0| 90% 014> 7 TRAE X 2of
E3:

|=I

B AAH (dermatophyte)

7—!')-:_:!% ROHAlal—T— 9;“: keratinase 7|‘7§|_|_ _|_ _-H-_j_|_|0| 7P7<Ijt E':él', _/I,_\_E 5|t| I:él-% %0" x.:!%*afcﬂ 7_||.xE|

2 gYEoz MEste ZHE XIS Fl# (keratinophilic fungus)S LEt

HMAH 2=z 4250] =5[], ot=0]| dR0= 0|F of 1150 F=2 =0lE
* Most common : Microsporum, Trichophyton, Epidermophyton

1 L— LTI
g (Bo) T (eH2- 2t d4E3c
Tinea pedis ZHHIA
(=Athlete's foot) TTmoe B353
Tinea unguium EXdTLPY|
(=Onychomycosis) o B351
Tinea corporis HEHH B354
Tinea cruris ok
(=Tinea inguinalis) == B356
Tinea manuum SRUM B352
(=Hand ringworm, Dermatophytosis of hand)
Tinea capitis UM B350
Tinea barbae SFauM B350
Tinea faciei OHUY M =1
Dermatophytosis, unspecified AFK of I M=
(=Ringworm NOS) SHEB2 MHS B359
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w2 2ERH Az A
ERi bt =) o{(E) EHAHE) _’é.' 1‘?1-5(%) .....
2ug 536, 195 £22,790 1,158, 935; 456
ur 433,494 368,350 ?81,8445 31,2
L 163,639 106,622 P T
2ha 159,431 33,501 192,932 76
I1EH £7,988 57,471 125,459 4.9
A 1,360,747 1,175,734 2,533,461 100.0
£ B AYEEANTIR, 2009

S M EMEO| I &

o=
o=
o=

HMEo| @%Z 0 HH HSS0[(2015'H~2019'H)

Ror::.g Z=0H

20154 20164 20174 20184 20194

U M SR} 4= . A ZF ok 200~2502HEH

[

20/ &2 H O] E YA A Ettps:/ [ opendata hira.orke/), & S 22535, 412




YMF LIo|E =2 HE(2019'9)
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2019¢1|<t M 20194 |of

655,505
. 587,658
518,407"

422338
367,863

239616 239,868

131904
91,194

26,976 I
= |
{ 20_29/ 303

0 aM 10 192

"sssssssssEEEsEEEEEEgEEEEEEEnEnEnnnt

30 40 49M

50CH, 60CH EXE7 71 5
Nl 20| o 4BEE ol
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> | S| M : M. Canis, T. verrucosum, T. mentagrophyes |

— | QtHEAM : T.rubrum ,M. Canis , T. mentagrophyes |

| | S84 M : T.rubrum, M. canis, T mentagrophytes |

| 2t : T.rubrum, E. floccosum
FRAHETE), Z2AN(LTRE)
T.rubrum, E. floccosum, T.mentagrophytes

- ———»| ZUUHELESFS): T.rubrum, C.candidas, Aspergillus |

N—
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, X2 E(maceration)

+ ZHHerythema)

AlSH
(=]

= burning sensation(&f €Z4)0|

=
2Y3) £

(

+ Itching

7h2t Afol) > HI3ZR|ZH
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=
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Plantar skin :

, 2-feet-1-hand syndrome %
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Hel S

Two feet-One hand syndrome?| CH &




and sometimes bullae7} L{E}E

El 2 vesicles, pustules,
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Delayed-type hypersensitivity

Id React

Auto-Eczematization
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2EHMT)L 72X O Z Hx. takingdt skin lesione 2 ZIEh 7hs3h 1 o HX X
oz ool WOl AZE = AS
KOH test(H3HZE 8 ZAh

Woo

Dermoscopy (Tl £& i Z ZAp

.

HIIE : D6202

ACHZFR| " /4 7} : 74177 /2% 63648
d lamp($ES ZAh

HIIAE : E7170

ACHZLX]/5=7} : 43.15%/2F 37008
T 7= {3

HAIZE : E6614

QIZH| S0 HAt > B, o Rt MR APYIts

Fungus culture(F=2 tissue 0|&), Skin/Nail Bx., PCRZ A}, PAS stain > &0|M &2t &

oL
T=

Ho| QB(PAS stain2 LIAIZ ZE A M E 24248] 0|8 E)

WHS K=
Dermatophytosis Tx.
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O N = oy T

OH

T 0R nE
i

MRS HAESHA e
ZEHZE MY 75 &2 ME
QO] HHGYX|X| LA 22|, QefE M2 Tl Yool E 5= A7 Eo =2
F SZIF A ThRC (o)A - FHlA8 T2 5)2 K K|
HAM= NSO M H 52 A

El.ot'é‘l- Sk X| -T.,lx-“ xEE2
O - O - = o 1=
Group Drugs Routes Current Status
; Amorolfine Topical Licensed
Allylamines and Other Butenafine Topical Licensed
Non-azole Ergosterol — . -
N N . Naftifine Topical Licensed
Biosynthesis Inhibitors — - -
Terbinafine PO, Topical Licensed
Antimetabolites Flucytosine PO, IV Licensed. IV form no longer available
Fluconazole PO, IV Licensed
Itraconazole PO, IV Licensed
Ketoconazole PO, Topical Licensed
Voriconazole PO, IV Licensed
Clotrimazole Topical Licensed
Azo |es Econazole Topical Licensed
Miconazole Topical Licensed
Oxiconazole Topical Licensed
Sulconazole Topical Licensed
Terconazole Topical Licensed
Tioconazole Topical Licensed
Chitin Sy Inhibitors i inZ Parenteral Under development
Glucan Sy is Inhibitors C: i v Licensed
Amphotericin B (AmB) 1V, topical Licensed
AmB Lipid Complex v Licensed
AmB Colloidal Dispersion v Licensed
Polyenes Liposomal AmB v Licensed
AmB Oral Suspension PO Licensed
Nystatin Topical Licensed
Pimaricin Ophthalmic Licensed
Other Systemic Drugs Griseofulvin PO Licensed
Ciclopirox olamine Topical Licensed
Haloprogin Topical Licensed
Other Topical Drugs
Tolnaftate Topical Licensed
Undecylenate Topical Licensed
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| shziEH A Holl chst H 2

= Azole €2 %Xl Allylamine AIBL| %X 2= XF M=EoHM
ergosterol2| g2 AX|
= Azole A ¥
v" Lanosterol 2| demethylation2 2{X. ST ZHL 7L 2HLIsto] M o]0 Ft
CICHS, | &&{7|(H 82 X =ol= 22t

v' Imidazole

Hr
ro

» Miconazole, Clotrimazole, Ketoconazole
v’ Triazole
» Itraconazole, Fluconazole
= Allylamine A&
v Squalene epoxidation2 AH|. SEI#HS|7t SOFAM Atdzof 2
a7 EX| 2, OIS o 22 7|(HF) 0= 22 S

rot
1=
rx
=2
rr
fot

ik

v" Terbinafine, Butenafine, Amorolfine

HMS K2oH SH

=4 & I K| (Topical agent)
« Terbinafine : E{0|&3
* Butenafine : 2H|LI3 El
e Flutrimazole : Z|7t3 gl TS
« Amorolfine : ZMEIE
« Naftifine : AAGH I E
4| 2 2}7H(Nail lacquer)
« Amorolfine : FO{ & L Yat7} imgmg

» Ciclopirox : 2ZE2A Y L2z}t :":'

+ Efinaconazole : TE2[0}2| 8
« ATUH

« Terbinafine : 20|LIE’E 125mg

« ltraconazole : 3| ERL}EH 100mg | [

+ Fluconazole : Z2|E7& 50mg ' |
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H| 27} #l5}H salicylic acid(2~6%)Lt 52| Of(urea) %

o

N

ALE WK

=
[

of Utz >

IT
TT

[,

Al
O

> Uda 2

: FFS(film forming solution)

)

A

=

A

(HOE3E, 2043
=

= -

Al

~(Elo

o
=

|

| 1Xt X|2X| 2 terbinafine2 X}F M X|D

o= $HAl 15M| Oj2t 27

== Yo
T ao—

Naftifine

=
e

. ohEEQI A
TN

Amorolfine
Butenafine

(1) Allylamine A& 2|-& X|Xj

« Terbinafine: I| 5 A}

22 refractoy T.pedisOl| 3t% 13| &g

> 248y
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g, FHUR
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(2) Azole AE 2| & X[}

e Clotrimazole
CHEXQ AE : FH AHAR(EHER]), T AZ S22 3 2 (+hydrocortisone 2 8A)

- SIS TFH, 24014 THs

* Econazole
HEXQ HME :oMel23 8, LAe8%d ZEJR+EZY)
« EZoMEI22E, DA EH sulfosalicylate(salicylic acid)S E &
* Miconazole
« HEXQI HE : 0|7tE3E, Y42 E3E
« A& : lidocaine/crotamiton/miconazole/glycyrrhizinate 2%HA|

c HE A=d vteE dE W, 28 B2 24D

SELCO[E+O|2ALIEEMUE

- EZIEAE; CIERAE

csfo|Eal: 22 ER|0E+sE2RREE

CE|A O B2 MO BLIE+E 2| YA SRONELIE

« 25t = FEICZ XHSHX| OFA| LD, Inlfammation, 7842 S
AT O KYS> KU 1-2F KB S SHES Y NREHE D
M (N 54 )




A7 YT XSS

FEHD X750 ot F¢

Extensive chronic hyperkeratotic type, vesicular type
DM(E ), peripheral vascular ds.(Zf X & 2t &l st
Immunocompromising conditions(TH K| &HER)

Terbinafine

<
!

CHESQl A2 : 2H0|LHEE 125mg, 2t0]4% 125mg, . v W

28 1Y 13| 250mg [ 125mg 1T 2T qd E= 1T bid] x 2-6 weeks |

o Bt Tl 4o 20tA
ItraconazoleO|Lt fluconazoleOf| €& 27| Bt U= A0 AtE 7ts(F7HX| 2| = cytochrome
P-450 K| 7| )

BT €Y oAt 4= 280 90 S XA X £0|
ZHOl A CHAE, A O 2 HYE A TA i3+ S0ml/mino|stoll A 8 X H)

Liver toxicity, GI problems, TCA & &35%8, ZnAlIH¢UH3E), £&
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[traconazole

+  FungistaticC3ZI 2 H|, Zld2| 5412 2AH)

ApHOIM B4 R MAF A 52 299 8 28 Al B4

o
=
- HITRAREY ARE 22 ZicichRof olgt ARERFFOIL ola] 2F0l £¢ YBE Z20) LUHo2 ABY & Ut

- 84
o ELHEEN 1Y 13] 100mg x 30 or 200mg¥ 1¥ 23] (400mg) x 7¥
o X|ZH" 1213] 100mg¥ 15

. oF

obZ AT AHE TE{(CYP3A4)

- CYP3A4Y|E BRSO 3785 E BN

o=

{HFAELED), TG (Y Z2tE™, EOHEE), CCB...

» Nausea, diarrhea, allergic reaction, liver toxicity

Fluconazole

3

.
im}

fEX 0l

ox

3

K

I
=

B EU%, O3NS, . . —_— -

« 7| : selectively inhibits fungal cytochrome P-450 and sterol C-14 alpha-demethylation

+ 1% 13| 50mg x 2-4F (6F7X| £)

© 1% 13| 150mg x 2-4F (6F7A| E)
« =Y 3TN 2227
+ WY S7Hcandida) F=A|0|7| L4 20] 1xt SFFZE HUSHK| &S But, 582 Held

 ABOR HE> AFA OotE 50ml/min 0|5l 22 83 &

X




(=1 PN

—

AFE

o

N
al

OI: -
At 2=
okE A X2 (CYP2C9T} CYP3A4E 2xgh
- Benzodiazepine(lorazepamAX| 2|), CCB(calcium channel blocker), HMG CoA reductase inhibitor(statin |
), NSAIDS| &FE s & &SAIE = AS

=2
S - o

- Statin(£3| simvastatin, atorvastatin®| 42)X|X| &2

> ARB K| X2t H-& : ARB X|Xf & losartan CYP2C90| 9|3l E31742 CHALE| =0, fluconazole O] CYP2C9
292 oA, BHAH(E3174)0) SE Kot 07|AIY 4+ YOO=, £IIX| OFF SAl 28 Al HY
g A% HAY Yatt U

SkX|

—_

Chs oMol FEE K= AHS

Table 2. List of drugs showing changes in plasma concentration by systemic antifungal agents

Drugs that may have their plasma

Drugs that may have their plasma

Drugs that may have their plasma

concentrations increased by concentrations increased by concentrations increased by
terbinafine itraconazole fluconazole
Beta blockers Analgesics Antidiabetics
Antiarthythmics (class 1C) Antiarrthythmics Anticoagulants
Tricyclic antidepressants, Antibacterials Anticonvulsants
Selective serotonin reuptake inhibitors  Anticoagulants/Antiplatelet drugs Immunosuppressants
Monoamine oxidase inhibitors Anticonvulsants Antirhematics

Antidiabetics

Antineoplastics

Antipsychotics

Beta blockers

Calcium channel blockers

Gastrointestinal drugs

Antihyperlipidemic drugs

Drugs that may have their plasma
concentrations decreased by
itraconazole

Analgesics (meloxicam)
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Ol A

(-

-

| & 2tAt/ 20F 2t

TerbinafineO| FDAG|A{

N 3 ¢ :
studies using high oral and subcutaneous doses have not revealed evidence of
teratogenicity. There are no controlled data in human pregnancy. Terbinafine should

only be used during pregnancy when the need has been clearly established. 2020 2 10

= A2 7522 2 H(category BE|O] Q!

Ol E3(E 2 LUBINY

www.drugs.com > ... > Pregnancy Wamings ~ YWoloE | 201

Terbinafine topical Use During Pregnancy | Dr| 20 240l | IEaiY M A0|

) 15g Termizol Cream 159

[T E (G == wasmanze

@ 2: SAYEHME AT UEY BUE SR UL
= SEX|QH YR F7KRE L2t 28 | T e
Ol M terbinafineO| 27|(@ A | = oo

) BRSER SIS WFEBEA )
=7
H MO E) * . w33cG03E) 05T Tasgacza| 2ue 38M
GI20zas W35S A/1S/ MO ILONEHD [aammcan | [(amsuen | [ seasmaE |
> ATCRE terbinaine / DOIAE1S
= ol .
= EHel ox] A clotrimazole X (P ane seaen_8iS8% Sxzece ) [AmEt ]
» NDCRE [Active Ingredient Search . FEE22 24
HFS X% [NDC Number Search _ NDCBEE 2]
o= T (4BE FuEC 7IE SPULEs 31
dRMINEA
> um/uy

192

Terbinafine HCI 10mg. é

371

918 £ (Antitungals : Skin & Mucous Membrane)

M| LS

Clinical Resistance

Goto: »

Clinical resistance depends on a multiple host- and drug-related factors which

are as follows:[13,20]

@ Patients with severe degree of immunosuppression with invasive fungal

infections may not respond to antifungals

k. Delay in initiation of adequate dose of antifungal results in increased

chances of treatment failure

c. Fluconazole has better cerebrospinal fluid (CSF) penetration as compared

to itraconazole, therefore, making it a better choice in treating

fungal

meningitis. When the site of infection is necrotic with poor blood supply, a
debulking surgery is essential to overcome antifungal treatment resistance

d. Compliance in patients requiring long-term therapies.




M| LS

Combination Antifungal Therapy Go to: »

The availability of new antifungal agents with unique mechanisms of action
and improved tolerability has widened the possibilities for the use of
combination antifungal therapy for difficult-to-treat opportunistic mycoses.
[45] Combining two systemic antifungal agents has been used in invasive
mycoses caused by Candida, Aspergillus and Cryptococcus.[4@] In
dermatophytoses, combination antifungal therapy has been t$ed, wherein
topical and systemic antifungal are combined. Gupta et al. used sequential
therapy with itraconazole and terbinafine pulse in toenail onychomycosis.

he advantages of combination therapy are increased rate and extent
of fungal killing (synergy), enhanced spectrum of activity, and decreased
likelihood of resistance or tolerance.[45] Azoles can act in a synergic way
when combined with terbinafine providing good results against Candida,
dimorphic molds, dematiaceous fungi and yeasts, such as C. glabrata. Azoles
with amphotericin B have mixed response.[46,49]

b~
HIMS ZH=

- N| 544 M (Tinea corporis)
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1.2 4 A (B354) [1/2]

Superficial dermatophyte infection

« 29l : Trichophyton, Microsporum, Epidermophyton
* Erythematous and scaly plaque

> AALIL %7t 87|, HDH FHE 20| o] B, LEIOL}
A2E2 50 YT, ZUEE ZAE O NS OMe wol

- 23 ot o] HHOIX|T HEH2 2 LIEE &
- g WA ¥ 2 OrL 7] WE0f Hx. XbA|S]

T porum  Ep y

\ Y =N "
4 ___’ g @ coptyton OzE J %
s ? %%;jg%

S

f
- ZZE AME SE S0 H

[

« dE(ring worm) : SEMEH 2 HEUHM > F== 20 A K=z
» Majocchi granuloma(f| 28 M & 0}E)

* Deep folliculitis due to a cutaneous Dermatophyte infection(T.rubrum, ...)
At 4|01 St= AtE:, #MQlH AHZ0|E A1z K=
» Nonpruritic solitary or multiple persistent papulopustules or plaques
* Follicular type(trauma, steroid), subcutaneous nodular(immunosuppressive)
« Potent®t steroid7} 412! A AL Al ZH(2F)
- XNg2e 37 SUFHZ
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Granuloma
Annulare

£ - 12| ]0}=(Granuloma annulare) [1/2] ‘

HiE 7 EE FlojLtot 7|0 e HEHQ, ATHH o2 IR0 RE2 WS WEHE M
|: 28 2, £, 713, Wrt=te] A¥ ol B WA, 1 ofof &, Cta|, FO/0| = LIEHL £ AS
b IR ol M2 S40| Qs Z27H S HtHIBE AL oS

v 2372|2015, MANE|K0HE, HB 12 K0LE, TS Y2 K0LE 5

S,

v 7rg 2ot Qe = SE0E|]0FS > 20kt 304 0jTHe] FolofA F g
v YEX| oS 25 2, 07 £, dFojo = F, UM, Hol2{A A S8 M2
v type IV BIOjHES, B10] =0ty datey] SOf Yo MAIE

Aol 1-2mm FE 37|2] 2 BYHE > FAH 2O|MM HMN 1-5em/HA| & & 5 A

v 12| K0HE 2 50%0 M 2L XtHEo = A4

v ROl A= 40% FEZ BENE
= X2

v HAUDNR|KOLE : THEO R E[= H| 80| B £ X R0 BHS = £X| ¥S

v RDBKOIF

> XAN o= AME|X| 7L SH0| IOH AH20|EADR 4652t K2

> D& EH 2200 AHZO0|SFAHE UL TS| = & 19 WsHE A2 WEX|E, PDLYO|X X BE 75
> HES AHZO0|E QDo FAXBRE B8
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=t
4
e
rx
|2

=25 = A= HHE - FH 2| S8 Erythema annulare
centrifugum)

= 2dne| sHto| Yo
v MAM3| x| RYo 2 x| D22 Y| St

g mREE
- oy
v HnH ER Floz, YOt Aol A el
o] &H
- gl

v Zeo|Lt otg, 24, KTt AH, 0|20 &
AojLp AERA 2 Charst 210l0] s
4> dolg S| o2 A9t uS. =
£ 5% 4 (idiopathic)

Rk
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37 332

« Extensive skin infection, immunosuppression, & 10| resistance, T.capitisLt T.unguium
Ze o2 TigEg SHEof Js g9

* Itraconazole 100mg 1¥ 13| x 2~4F

« Terbinafine 125mg 1 23| or 250mg 1 13| x 2~4F
+ Fluconazole 50mg 1¥ 12| or 150mg F12| x 2~4F

» Majocchi granuloma: Terbinafine2 B2 4~6F H &

| WM S} K SIS [1/2]
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ey s o, Sedl #XFH ADE
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« AHZO0|E H T
» Mild & superficial lesions: antifungal creams
e Severe form: terbinafine, fluconazole PO

1-3) BHUS 4=

-2 7=|" H—'.l t' (Tinea unguium, Onychomycosis)
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= H 44 (B351) [1/2]

. YoRF |
Dermatophytes(T.rubrum, T.metagrophyte mold), Yeasts, Nondermatophyte mold

80 % 122% 8%

Dermatophyte Non-dermatophyte Yeast ‘

. 5%

- =0l QHE £ (~48%) > FYSE £I, DHON X E A7HsHo| Yo D= Foln (X KEts FE L)

o QBFQOl: JhE=(F/Hx), 1 (increasing age), 74 Z A EllE 2 (poor health), 2|4 (prior trauma), 11 2Ct&(warm climate),
AH| g5/ S (participation in fitness activity), M2 X 5Himmunosuppression), 38 52 &l communal bathing), H 44
Mt occlusive footwear)
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DLSO(Distal and lateral subungual OM)
- SE[L2toM MY =Tt EFY

PSO (Proximal subungual OM)
SWO (Superficial white OM)
TDO (Total dystrophic OM)
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1X} K| 2 2= terbinafine, 2X} itraconazole, 3k} fluconazole #11

Terbinafine
« 8% :250mg/Y x i Ux W A(EE2 6F), X|RE 76%,
- BN OE U2 MoXR Mg, 28 BT S0|E 27t of 305 K| Lot

Itraconazole
- 8¢
« 200mg/3| x 23| x 7Y, 13 F M0 3F {1, X4 374E O|4
+ 200mg/2| x 12| x O Ux 374 A(E=E2 8F)
- BH 28 B0 20E 217} 6~ HE OIS
Fluconazole
« 8% :150mg/3| x F13| OiF, X4 671 O|A(HE2 X[F 18718)
o XA Pulse Tx.(F 12|28 7I5)
TS : terbinafine 12%, itraconazole 36%
3_~)47H-% |2 LFT check (> Terbinafine2 FDAOIA LFT F/U & Q@ QiCtn g
H
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AEEM Ol X| & - 20| A

« ELEZZYO|X : long pulse Nd:YAG laser (1064nm) or Dual T (405nm+635nm)
s YEFSET 65, 7X 0|4 ZALA| M& > HO|X ZEAA| 79&, 1F 13|, %A 3~53] 0|4

» Dead tissueZltX| ZALSIE & : nail plate, subungal debris, outer layer of nailbed
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pre = 5232 4+ A 2 itraconazole(3|
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0] &217](B360)

. 28{7|, M3(00), Pityriasis versicolor, Tinea versicolor
- 2Lzt o E(ED &% =, T =2

+ 20l : Malassezia (I| £ ARH )

- I|£HH : Hypopigmented or hyperpigmented macules or patches, Z |7} H&}st 315 2ok
c BES AATY RS

- 20% HE0lH 5
- LS BTN or YN (T HO| T2 28 o= ALEHY 2E)

+ KOH, dermoscopy




O{£2{7]|9] £E5(Wood lamp) 27

OfFH7[e K|z : ma AL

- BRI TR 4TZ0|7| B0 HYYO| S-S MY
C ORE MANE S8 WIIX YoL BME 2T £+ g

+ Selenium sulfide, zinc-pyrithione, ciclopirox olamine, ketoconazole
- SFEH Ao RE KB H ElE H (2F 0|4

« MY EE = MM STUDH QRS F1-22| BIEZEF o MHE EX0 =&
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OfF27|2 K|z : 87 oA

* Fluconazole 50mg 1% 12| x 2~4F

Itraconazole 200mg 1¥ 12| x 1F
2'd L x{ZE0] 60-90%
NN
« The regimen of 1 tablet a month of fluconazole or itraconazole has been used
successfully to prophylactically prevent recurrences
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Are your

medicines _ i
W rking Introduction
for the patient

= Between 2015 and 2050, the proportion of the world's
population over 60 years will nearly double from 12% to 22%
(21, WHO)

- ol
v QT L3 E5| 24522 Y
(o]

20%2 ZNHEAR|O| EEE HoZ oY
v 2020 65M| O] & 01013t 15 7% X}X|stD @11, 2060H 0| =
43.9%7t € A E FF (20 EHE)

(1]
°
HIr
2
2
-l

= Q2 oE7| 0|8 i Ul 53 ptdAEst 3
o272 S0 &
(polypharmacy), F= 28t FE A o
related problem)} = FoliHtSo| M HIz =7}

Are your

"werking What is polypharmacy?

for the patient

= CHOFAl M, CRerd| AL

= Concurrent use of multiple medications (09 WHO)

v including over-the-counter, prescription and/or traditional
and complementary medicines

= No consensus definition

= Numerical only definitions

= Numerical definitions incorporating duration of
therapy or healthcare settings
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Table 1 Breakdown of polypharmacy definitions according to
the category of definition

Numerical in a
given duration
of time or setting

Numerical
only

Term Descriptive  Total number

of definitions

Polypharmacy 81 9

Minor Polypharmacy 8 0

Moderate 1 0
polypharmacy

Major polypharmacy
Hyperpolypharmacy

Excessive
polypharmacy

Severe polypharmacy

Persistent

| polypharmacy

Chronic polypharmacy
Appropriate
polypharmacy

Rational polypharmacy
and indiscriminate
prescribing

Pseudopolypharmacy

Total number of
definitions according to
category of definition

Table 2 Various numerical only definitions of polypharmacy
and associated terms in existing literature

Term

Number of
medications

Number of
studies

References

Polypharmacy

22 1
2109 d
23 1
3106

>4

240r25

13]
14]
15]
16]
17-22]
23]

25

=AVAT=AV.V ey M ar=2dlal]

26
=27
5t09
29
210
2l

number of
drug classes

10, 74-82]
83, 84]
85-87]

88]

8
90]

[

[

[

[

[

[
[11, 24-73]
[

[

[

[

[

[
91

Table 3 Numerical definitions of polypharmacy and associated terms by duration of therapy/ healthcare setting

Term Number of medications

Number of studies

References

Polypharmacy 22 for > 240 days (long term)

25 medications in the same month

> 5 medications for = 90 days

25 medications in the same quarter of a year

25 medicines at hospital discharge

5 to 9 medicines on the day of maximum number of prescriptions of the study year
(on the day of the study year when the number of medications prescribed was highest)

5 to 9 medications for = 90 days
5 to 9 medicines during hospital stay
210 medicines during hospital stay

Major polypharmacy

Hyperpolypharmacy 210 medications for 290 days

Excessive polypharmacy 2 10 medications in the same quarter of a year
210 medications during hospital stay
Persistent polypharmacy =5 medications for 181 days

Chronic polypharmacy

25 medications in 1 month for 6 months (consecutive or not) in a year

=10 on the day of maximum number of prescriptions of the study year (on the day
of the study year when the number of medications prescribed was highest)

1
1
1

[101]
[103]
[104]
[105]
[106]

]
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Table 3 Numerical definitions of polypharmacy and associated terms by duration of therapy/ healthcare setting

Number of studies  References
=2 for > 240 days (long term) 1 [non

Term Number of medications

Polypharmacy
25 medications in the same month 1 [103]
> 5 medications for = 90 days 1 [104]

Table 4 Descriptive definitions of polypharmacy and associated terms

Term Definition Number of studies  References v

Polypharmacy Patients visiting multiple pharmacies to obtain medications 1 [112]

Coprescribing multiple medications 1 [113]
Simultaneous and long term use of different drugs by the same individual 1 771

Polypharmacy definition ranges from the use of a large number of medications, [114]
to the use of potentially inappropriate medications, medication underuse and
medication duplication

Major polypharmacy Potentially inappropriate medications [10, 79]

Use of multiple medications concurrently and the use of additional medications [115)
Hyperpolypharmacy to correct adverse effects

Excessive polypharmacy Use of medications which are not clinically indicated [116]
More drugs being prescribed or taken than are clinically appropriate in the 2]

context of a patient’s comorbidities

Persistent polypharmacy  spnropriate polypharmacy  Optimisation of medications for patients with complex and/or multiple 117

Chronic polypharmacy

Rational polypharmacy and
indiscriminate prescribing

Pseudopolypharmacy

conditions where medicine usage agrees with best evidence

Rational polypharmacy recognizes legitimate prescribing and indiscriminate
prescribing suggests inappropriate prescribing (the terms “legitimate prescribing”
and “inappropriate prescribing” were not explained)

Patients being recorded as taking more medications than they are actually taking

[118]

[119]

Are your
medicines

2rking

for the patient

What is polypharmacy?

CHOFX| X, CHOFXM| AME

= Concurrent use of multiple medications (09 WHO)

v including over-the-counter, prescription and/or traditional
and complementary medicines

= No consensus definition

= Most studies have used a numerical threshold of 5
or more medications per day
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for the patient

Percert of population

1(Most deprived) [l 2

Figure 2. Percentage of patients prescribed 10 or more medicines (excessive polypharmacy) by age group
and deprivation in Scotland (obtained from the SIMPATHY consortium document available at http://www.

simpathy.eu/).2¢

health outcomes of polypharmacy. Therapeutic Advances in Drug Safety. January 2020.

H: N

Prevalence of polypharmacy in elderly

© 50-54 5559 60-64 6569 70-74 7579  80-84 85+

Patient age band

W 5 (Lest deprived)

d

Table 1. Polypharmacy status of Korea and other countries for the eldery

Country

Study

Study

population

(age)

Data source

Study year

Polypharmacy definition

Drug

number i
durafion

Polypharmacy/ Polypharmacy
Observation

prevalence

Australia
Canada
France
Germany
Ireland
ltalia

Japan
Korea

Korea

Korea
Netherland
New Zealand
Taiwan

USA

Beer 2011"7

McCraken 2017'4

Her 2015°
Saum 2017'%
Moriarty 2015'¢
Franchi 2011'8
Nilkwa 2017'9
Kim 2014
Nam 20162
Park 2016'3
Sinnige 2016%°
Nishtala 2015?!
Lu 20162

Charlesworth
20153

4,260
214
2,350
3,058
133,884
1,917,646
1,152
319,185
523811
319,185
45,731
603,670
59,042

>70
mean 85
=70
mean 70
=65
=65
=65
=65
=65
=65
>50
=65

1,523

medication records
medication records
patient interview
medication records
claim data

claim data

patient interview
claim data

claim data

claim data
medication data
claim data

claim data

patient interview

2001-2004
2014
2008-2010
2008-2011
2012
2010
213
2010-2011
2009- 2011
2010-2011
2012
213
2002-2011

2009-2010

=5 NS
=9 NS
NS
NS
=1D/1Y
=6 M/TY
NS
21D/ 2Y
=1D/1Y
TM/TM
=90D/1Y
=90D/1Y
=>28D/3M

IM/TM

35.8%
48.6%
67.4%
48.0%
60.4%
7.1%
28.0%
86.4%
65.2%
44.1%
26.9%
31.7%
28.2%

39.0%

NS: Not specified, D: Day, M: Month, Y: Year
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for the patient

Determinants Prevalence Outcomes
= / ADR \
Age Gender Socioeoommic\ Frailty
statws | | coe- » | Polypharmacy |__, Fall
.
s Hospital
Smoking Occupation BMI T Bakuniios admission
— Health Cognitive Mortality
Education || Physical |f o e vecan| | " conditions » impairment
activity accesability
/ Emotional

: =]

Figure 1. Determinants and outcomes associated with polypharmacy. Most of the proposed predictors and
outcomes of polypharmacy are also independently associated with health conditions.
ADR, adverse drug reaction; BMI, body mass index.

Khezrian M, McNeil CJ, Murray AD, Myint PK. An overview of prevalence, determinants and
health outcomes of polypharmacy. Therapeutic Advances in Drug Safety. January 2020.

Are your

"werking Risks of polypharmacy

for the patient

= 1 Adverse drug reactions
= 1 Drug interactions

= 1 Cost

= 1 Risk of non-adherence

» 1 Risk of medication errors

Precipitate or exacerbate geriatric syndromes

v Falls, Functional impairment, Cognitive impairment,
Urinary incontinence, Impaired nutrition, Dehydration,
Constipation...
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"-\{ Table 2. The negative impacts of polyphamacy on the health outcomes of elderly people

. Study
OUSOMGIOR S Study design, | uiation POYPhamaACY Main results (95% CI)
! interest follow up evaluation
(age)
Kojima 2012%°  Cohort, 2years 172 >45 B d‘:};g?“‘ Fall: OR 4.5 (1.66-12.2)
Laflamme 5, 10+ vs. 1 Fracture: OR 1.41(1.34-1.48) for 5 drugs, 1.76(1.66-1.88)
20152 Case-control 321,995  >65 drugs for 10+crugs

Richardson 5+ vs. 0-4 2 year Mortality: HR 1.83(1.49-2.26) for men, 1.80(1.49-
20117 Echiod," 15ysars: 2za 265 drugs 2.18) for women

59, 10+ vs. Mean 2.6 years mortality: HR 1.25 (0.94-1.67) for 59
0-4 drugs  drugs, 1.83 (1.28-2.62) for 10+drugs

6-9, 10+ vs. Decline in MMSE: NS for 6-9 meds, -1.36 point(-0.63-
0-5 drugs  2.10) for 10+drugs.

Significant difference in the proportion of

Her 2015° Cross-section 2,350 >70

Jyrkka 20114 Cohort, 3years 294 >75

Nikwa 2017'Y  Crosssection 1,152 >65 &+ polypharmacy between the group of MMSE=24 and
MMSE<24 (P<0.001)
2 Nested case- 5-9, 10+ vs.0-1 Dementia: OR 1.34 (1.23, 1.4¢) for 5-9 drugs, 1.56(1.38,
0
2z control Sk 265 drugs 1.76) for 10+drugs

Nested case- 5-<10, 10+ vs. Dementia: OR 1.17 (95% ClI: 1.01-1.3¢) for 5<10 drugs,

8
RoRc201¢ control A 265 <ldugs 143 (95% CI: 1.00-2.05) for 10+drugs

Cl: confidence interval, OR: odds ratio, HR: hazard ratio, Cl: confidence interval, MMSE: mini-mental status examination, NS: non-significant

Korean J Clin Pharm, Vol. 28, No. 1, 2018

Adverse outcome No Mixed Negative Positive
association evidence association association

Adverse drug events B 3

Adverse drug reactions

Anxiety

BMI 391

Circulatory diseases

Cognitive impairment

Delirium

Depression

Disability and functional decline

Dizziness

Dry mouth

Endocrine and metabolic disorders

Falls

Fear of falling

Fractures

Frailty

Gastrointestinal symptoms

Genitourinary disorders

Impaired balance

g Malnutrition

Mortality

Multimorbidity

Pain

Pressure ulcers

Pulmonary diseases

Self-perceived health status

Weight loss 39¢ 124

A = quantitative data only D = quantitative and narrative data | = narrative data only * = women only * = men only**

] i
AMSTAR Score 2 AMSTAR Score 3 | AMSTAR Score 4 | AMSTAR Score 5 AMSTAR Score 6

Fig. 2. Summary of evidence for the adverse health outcomes of polypharmacy. The numbers in the figure refer to the numbered cited literature.
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Adverse outcome Negative Positive
i iati association

Drug-drug interactions
Drug-related problems
Inappropriate prescribing
Medication discrepancies
Non-adherence
Non-compliance

Potential medication errors

Self-reported mismanagement
Underprescribing

i =narrative data only A = quantitative data only O = quantitative and narrative data

AMSTAR Score 2 AMSTAR Score 3 | AMSTAR Score 4 | AMSTAR Score 5 AMSTAR Score 6

g. 3. Summary of evidence for the adverse medicines management outcomes of polypharmacy. The numbers in the figure refer to the numbered cited literature.

Adverse outcome No Mixed Negative Positive
association evidence association association

Drug-drug interactions
Drug-related problems
Inappropriate prescribing

Medication discrepancies

Non-adherence
Non-compliance Adverse outcome No Mixed Negative Positive
association Evidence association association

Potential medication errors

ADR-induced hospital admi
P

Discharge destination (3

Emergency department visits

Self-reported mismanagement
Underprescribing

§ =narra Hospital re-admission

Hospitalisation
AMSTAR Score2 | AMSTAR Length of stay

Medical costs

Fig. 3. Summary of evidence for the adverse medicines n .
Number of prescribers

Nursing home placement
Recent hospital discharge

Unplanned transfer from RACF to _
hospital

i = narrative data only A = quantitative data only 0 = quantitative and narrative data

ADR = adverse drug reactions, RACF = residential aged care facilities

AMSTAR Score 2 AMSTAR Score 3 | AMSTAR Score4 | AMSTAR Score 5 AMSTAR Score 6

Fig.4. Summary of evidence for the adverse health care utilizati of y. The numbers in the figure refer to the numbered cited literature. ADR, adverse drug
reaction; RACF, residential aged care facility.
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Are your

medicines _ 1
Working Aging & Pharmacology
for the patient

= | Homeostatic mechanisms & Organ dysfunction

Pharmacokinetics
Changes

. Pharmacodynamics
Changes in Ch
physiology anges

with aging: Changes in how the body

Changes in how the acts on the drug

body acts on the drug 1 body fat
= | body water = Changes in receptor
= Absorption = | albumin binding
= Distribution = | liver = # of receptors and
= Metabolism (liver) metabolism receptor activity
= Excretion (kidney) * |renal = | Drug efficacy
function

= 1 Toxicity / ADRs

y ;T*,\
GeriatricsCareOnline.org Grs teqching slides from AGS Geriatrics Review Syllabus

Complex Care. Access to Resources Simplified.

Are your

medicines 1 1c ?
d "tking Appropriate vs. Problematic ?

for the patient

“Risk of

M

“Potential benefits”
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Are your

"werking Addressing polypharmacy

for the patient

= Explicit tools
v'Beers Criteria
v'STOPP/START

«» Screening Tool of Older People’s Potentially Inappropriate
Prescriptions

«» Screening Tool to Alert to Right Treatment
v'FORTA, EURO-FORTA
«* Fit fOR The Aged

= Implicit tools or comprehensive assessment
v MAI
“» Medication Appropriateness Index

Are your

medicines _ 1 1

“tking Beers Criteria (USA)
for the patient
= Most widely used criteria

= First developed in 1991 for nursing home residents
using consensus techniques

» To evaluate potentially inappropriate prescribing
in people aged 2 65 yrs

= Recommendations are evidence-based & in 5
categories
v" Drugs to avoid (except if...)
v Drugs to avoid in specific diseases
v" Drugs to use with caution
v" Drug-drug interactions
v" Drugs to avoid in renal failure

= 2019 last updated

BEER
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Are your
medicines

wZrking

for the patient

STOPP/START

= 2008, Ireland, consensus techniques
= aged > 65
= 2015 last updated

- STOPP

v 80 criteria arranged according to physiological system
accompanied by explanation why the prescription is
potentially inappropriate (overprescribing)

= START

v 34 medications arranged according to physiological system
(they are effecting) that should be considered for people
with certain conditions (underprescribing)

Are your
medicines

wZrking

for the patient

FORTA, EURO-FORTA

= First classification system in which both negative
and positive labelling are combined

= 2012 Germany, Austria

= List containing 264 items in 26 main indication
groups

= 4 classification
v A(Absolutely)
v B(Beneficial)
v C(Careful)
v D(Don't)

= 2015 last updated
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Table 1. Most commonly used explicit criteria-based tools.

Criteria Organization of criteria Specific advantages Specific
method population disadvantages
Beers Delphi Older people 88 drugs/drug classes in Informed by extensive No RCT evidence
criteria?2 consensus;  =65years five categories: evidence review of clinical benefit
13 experts (excluding 1. PIMs to be avoided for Robust grading methodology ~ when used as an
people with all older adults Concise intervention.
palliative care 2. PIMs to be avoided Under-prescribing
needs) in certain diseases/ not addressed.
syndromes Alternative
3. PIMs to be used with safer drugs not
caution suggested.
4. PIMs to be avoided/
adjusted in patients
with renal disease
5. Drug-drug interactions
to be avoided
STOPP/ Delphi Older people STOPP: 80 criteria; START: RCT evidence of clinical Alternative
STARTZ consensus;  =65years 34 criteria; organized benefit when used as safer drugs not
19 experts according to physiological intervention compared with suggested.
system usual clinical care:
reduction in IMU
* reduction in ADRs
* reduction in
polypharmacy and
monthly medication cost
EURO Delphi Older people 264 drugs/drug classes RCT evidence of clinical Not validated
FORTA consensus;  =65years; organized into 26 categories  benefit when used as outside of
(‘Fit fOR 47 experts or =60 years according to diagnosis or intervention compared with Germany.
The Aged’) with =6 clinical syndrome usual clinical care: Rationale behind
list2é medications * reduced under- grading for drugs
prescribing not explained.
* reduced overprescribing Drug-drug
* reduced ADRs interactions and
* improved functional drug-disease
scores interactions not
Prescriber is directed to use  addressed.
the safest/ most effective
medications for common
clinical scenarios.
ADR, adverse drug reaction; IMU, inappropriate medication use; PIMs, potentially inappropriate ; RCT, r trial;

START, Screening Tool to Alert doctors to the Right Treatment; STOPP, Screening Tool of Older Persons potentially inappropriate Prescriptions.

Are your
medicines

2rking

for the patient

Medication Appropriateness Index (MAI)

1992, USA, expert panel

All age groups
= 10 questions

= 3-point Likert scale
v Appropriate / marginally appropriate / inappropriate

=  Weighted score 0-18

HanlonJT et al(1992) A methodforassessing drug therapy appropriateness. J ClinEpidemiol45(10).1045-1051
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Are your

P To assess the appropriateness of the drug, please answer the
medicines 4 M e following questions and circle the ap;)licabl: score: 1 A I)
W b r kl n 1. Is there an indication for the drug? 1 2 3 9
A .
Comments: Indicated Not Indi DKt
for the patient e ot Indicated
- 2. Is the medication effective for the condition? 1 2 3 9
Comments: Effective Ineffective DK
m 3 Is the dosage correct? 1 2 3 9
ts: Correct Incorrect DK
m 4. Are the directions correct? 1 2 3 9
Comments: Correct Incorrect DK
® 5. Are the directions practical? 1 2 39
< ents: Practical Impractical DK
6. Are there clinically significant drug-drug interactions? 1 2 3 9
m Comments: Insignificant Significane DK
7. Are there clinically significant drug-disease/condition 1 2 3 9
] ey
gmac:not:s Insignificant Significant DK
8. Is there unnecessary duplication with other drug(s)? 1 2 3 9
Comments: DK
Necessary Unnecessary
9. Is the duration of therapy acceptable? 1 2 3 9
nts: Acceptable Unacceptable DK
10. Is this drug the least expensive alternative compared to 1 2 39
others of equal utility? - - DK
Comments: Least expensive Most expensive

*Complete instructions in the use of the scale are available upon request.
tDon't know.

HanlonJT et al(1992) A methodforassessing drug therapy appropriateness. J ClinEpidemiol45(10):1045-1051

T . 2L) 7}o| =&}l
2rking
for the patient
= A credible list of potentially inappropriate
medications (PIMs) for Korean older adults created

= Expert panel of 14 geriatric specialist

v~ 10 geriatricians (7 family medicine and 3 internal medicine
doctors)

v 3 geriatric psychiatrists

v 1 clinical pharmacist

- 62Zo| A QoM Fo 2=
- 18%0| £ HB0|M A7t} sh=
- 2 E20) e 2 U EHT 20 TS Cjor FA
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Development of a Consensus List of Potentially Inappropriate Medications
for Korean Older Adults

Moo-Young Kim®, Christopher Etherton-Beer®, Chae-Bong Kim®, Jong Lull Yoon*, Hyuk Ga®, Hyun Chung Kim?®,
Jung Soo Song’, Kwang-il Kim®, Chang Won Won®

'Department of Family Medicine, Seoul Medical Center, Seoul, Korea

*School of Medicine and Pharmacology, The University of Western Australia, Crawley, Australia

*Environmental Health Center, Korea University Anam Hospital, Seoul, Korea

‘Depanment of Family Medicine, College of Medicine, Hallym University, Chuncheon, Korea

“Institute of Geriatric Medicine, Incheon Eun-Hye Hospital, Incheon, Korea

“Department of Psychiatry, National Medical Center, Seoul, Korea

"Department of Rheumatology, Chung-Ang University College of Medicine, Seoul, Korea

“Department of Internal Medicine, Seoul National University Bundang Hospital, Seoul National University College of Medicine, Seongnam, Korea
°Elderly Frailty Research Center, Department of Family Medicine, College of Medicine, Kyung Hee University, Seoul, Korea

Table 1. Potentially inappropriate medications in older adults

Organ system, drug category, drugs

Central nervous system
Antipsychotics
(1st generation)
Chlorpromazine
(2nd generation)
Haloperidol
Risperidone,
Olanzapine,
Clozapine,
Quetiapine
Antidepressants
Amitriptyline
Amoxapine
Clomipramine
Doxepin (>6 mg/day)
Nortriptyline
Imipramine
Benzodiazepines
(Short- and i

Increased mortality and stroke risk in
dementia patients

Highly anticholinergic, sedating, and
cause orthostatic hypotension

High risk of dependence
I d risk of itive i

Exceptions: schizophrenia, bipolar disorder
Short-term and low-dose antipsychotic (such
as i isperi iapine) use
might be appropriate for delirium or dementia
if ical options (e.g., i
interventions) have failed or are not possible and
the older adult is threatening substantial harm to
self or others

Possible alternatives: SSRIs, SNRIs or mirtazapine
Short-term and low-dose amitriptyline might be
appropriate for neuropathic pain control

seizure disord

rapid eye

cting)
Alprazolam
Lorazepam

Zolpidem

Antiparkinsonian agents
Benztropine
Trihexyphenidyl

iy r FroFs

delirium, dizzins: falls, fractures,
and motor vehicle crashes in older
adults

Similar safety profile to
benzodiazepines

Risk of anticholinergic side effects
such as confusion, dry mouth,
constipation, etc.

Risk of anticholi ic side effects

Chlorpheniramine
Dimenhydrinate
Diphenhydramine
Hydroxyzine

such as confusion, dry mouth,
constipations, etc.

myoclonus, b
i ethanol severe i

anxiety disorder, and periprocedural anesthesia

Try tapering if an older patient has been administered
benzodiazepines

This drug list is not exhaustive, and other
benzodiazepine drugs would be also inappropriate
for older patients

1If iption is inevi short-acting
agents such as alprazolam or lorazepam for a short
duration

sleep

Ifp iption is i
a short duration
Possible ives: |

Parkinson’s disease

, prescribe

dopa for the

Possible alternatives: second-generation
antihistamines

This drug list is not exhaustive and other first-

i ines are also i iate for

antihi:

older patients
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Table 2. Potentially inappropriate medications in older adults with specific conditions

Organ system, disease,
o 58

Table 1. Potentially inappropriate medications in older adults
Organ system, drug category, drugs Rationale

Central nervous system Central nervous system
Antipsychotics Increased mortality and stroke risk in pti Delirium, d ia or Anticholi i Potential of inducing or Short-term and low-d
(1st 5’""""“’"). dementia patients Short-tern cognitive impairment Antipsychotics deteriorating delirium, antipsychotic use might be
Chlorpron.lazme 2% halop! Benzodiazepines dementia and cognitive appropriate for delirium or
(2nd EC“"?‘"’“] 3n|ght be Zolpidem impairment dementia if non-pharmacological
Hf"l”l‘f“d"' ff nonph H,-receptor antagonists options (e.g., behavioral
R’Sl““d?“@ intervent Pethidine interventions) have failed or are
013"13.1’“'" the older not possible and the older adult
Cl‘ﬂ?l’lfle‘ self or of is threatening substantial harm to
Q“maplﬂe . o ) : self or others
A"“‘*“P"F““ﬁ’ Highly 3"““""'"““5“' sed“!mg- and  Possibleal  pigtory of falls, fractures, Anticholinergics® May cause ataxia, impaired Exceptions for anticonvulsants:
Amitriptyline cause orthostatic hypotension Short-tem gy cope or postural Anticonvulsants psychomotor function, seizure, mood disorders
Amoxapine appropri hypotension Antipsychotics syncope, or additional falls  Short-term opioid use with caution
CIONIR”’"’""E Benzodiazepines might be appropriate for moderate
Doxe!)m (_>6 mg/day) Zolpidem o severe pain management
Nortnptylme Opioids
Imipramine Peripheral alpha-1 blockers
Benzodiazepines High risk of dependence Exception: Caffeine CNS Shmulanterects
(Short- and i i risk of cognitive impai sleep dis Methylphenidate
Alprazolam delirium, dizziness, falls, fractures, withdrav Phenylephrine
Lorazepam and motor vehicle crashes in older anxiety « Pseudoephedrine
Temazepam adults Try taperin Theophylli
Triazolam benzodiz — ORYRE " . - —
(Long-acting) This drug Parkinson disease Annpsychotlc_s Potel_'mal to worsen Exceptlo_ns: anplgrazole, quetiapine,
Chlordiazepoxide Tzl Metoclopramide Parkinsonian symptoms cloz:{pme (lgss likely to worsen
Clonazepam for older Parkinson disease)
Diazepam If prescrip Cardiovascular system
Flurazepam agents st Heart failure Verapamil Potential to worsen heart failure Verapamil and diltiazem can be used
Bromazepam duration Diltiazem in mild heart failure with caution
Clobazam NSAIDs
Flunitrazepam COX-2 inhibitors
Zolpidem Similar safety profile to If prescrip Pioglitazone
benzodiazepines ashortd TCAs
Antiparkinsonian agents Risk of anticholinergic side effects Possible al  Arrhythmia TCAs Pro-arthythmic effects
Benztropine such as confusion, dry mouth, Parkinso  Hypertension NSAIDs Risk of exacerbation of Short-term use might be appropriate
Trihexyphenidyl constipation, etc. hypertension for mild hypertension (<160/90
irst i ihi: i Risk of anticholi: ic side effects Possible al mmHg)
Chlorpheniramine such as confusion, dry mouth, antihista Possible alternatives: acetaminophen
Dimenhydrinate constipations, etc. This drug  Primary prevention in adults ~ Aspirin Lack of evidence of benefit Use with caution in adults >80 years
Diphenhydramine generatic 280 years of age versus risk in this age group of age
Hydroxyzine older pat

Drug category, drugs Rationale Comments

Secondary stroke prevention  Aspirin plus clopidogrel Lack of evidence of added Exceptions: coronary stent(s)

Are your

medicines _ L 7 0 :E. OI
bl I 7tol =2t

for the patient

v 62 drugs

v"Most of which were antipsychotics, TCA, benzodiazepines,
1G antihistamines, and NSAIDs

v"Some antiparkinsonian drugs, antispasmodics, skeletal muscle
relaxants, and oxybutynin were included due to their strong
anticholinergic properties

v"Among cardiovascular drugs, some antiarrhythmics, digoxin,
and ticlopidine were included due to their worse clinical
outcomes or higher risk of adverse events
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Are your
medicines

wZrking

for the patient

=L 7to| Ectel

v 48 drugs for 18 specific conditions

v Anticholinergics are especially inappropriate for older adults
with cognitive problems, higher fall risk, constipation, lower
urinary tract symptoms, or glaucoma

v The use of aspirin in older adults aged >80 years for
cardiovascular primary prevention and the use of aspirin
plus clopidogrel for stroke secondary prevention are
discouraged except in special situations because they could
increase bleeding risk without definite benefit

Are your

medicines Principles for prescribing for older adults

wZrking

for the patient

Less is More!

Think Drugs!

Start Low and Go Slow

Access Adherence
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Are your
medicines

wZrking

for the patient

“Less is More”

= Use least possible # of medications

* Question the need for new medications
v'Is this medication necessary?
v"What are therapeutic endpoints?
v'Do the benefits outweigh risk?

= Stop medications, whenever possible

= But avoid undertreating older patients!
v Pain
v Systolic hypertension (stroke, renal failure, heart disease)
v"Anticoagulation and atrial fibrillation (stroke prevention)

Are your
medicines

wZrking

for the patient

“Think Drugs”

= ADE (Adverse drug effect)

v"An injury resulting from the use of a drug
v"m/c type of ADE is unintentional overdose (67%)

= Remember that OTC drugs, supplements, and
herbals can cause ADEs

= Do not misinterpret ADE as a new medical condition
and avoid ADE prescribing cascade!

= Consider discontinuing or dose-reducing
medications rather than treating an ADE with
another medication
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Are your
medicines

wZrking

for the patient

“Start Low and Go Slow”

Start one medication at a time

= Start with a low dose

= Adjust upward slowly as tolerated by the patient
= Monitor for response

= Anticipate adverse effects

Are your
medicines

wZrking

for the patient

Assess adherence

= Assess adherence with regimen

= Improving drug adherence:

At least annually ask patient to bring in all medications
(prescribed, OTC, supplements) for review and counseling to

v identify barriers

v simplify regimens
<+ Least possible # of medications
*» Once daily medications

v provide education
“» Encourage to understand the importance of medication
«» System to remember doses (pill box, blister packs)
*» Reminders (telephone call)
“+ Involve a caregiver




0|24 / $t53 ele| of okMEtIL? - ol Chofx] XY 93

Are your . . o
medicines -
W’;rklng Principles for prescribing for older adults

for the patient

Less is More!

Think Drugs!

Start Low and Go Slow

Access Adherence

Thank you for listening : )

i |l pmigelin i Pl pselim S









96 2022 AL}

AL
>

o

AYRE 24

* Process C - circadian rhythm
* Process S - homeostasis

Greatest urge to sleep = Greatest distance

between Process-S and Process-C
Process-S

(sleep drive) ™,

Process-C
circadian " H
(wake drive) ' .
w ) " sleep
7am 11 pm 7 am 11 pm 7 am
N
Anxiety
Effects gf .
Sleep deprivation
- Irritability
- Cognitive impairment &
- Memory lapses or loss = = § - Increased heart rate variability
- Impaired moral judgement ! ‘ - Risk of heart disease

- Severe yawning

- Hallucinations

- Symptoms similar to
ADHD

- Decreased reaction
time and accuracy
N - Tremors

- Impaired immune - | - Aches
system
Other.
- Growth suppression
- Risk of diabetes - Risk of obesity
Type 2 - Decreased
temperature
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Insomnia

« ZE7| &5 (Difficulty Falling Asleep)
« M3 {X|5H7| & (Broken Sleep)
2 U® {0 CHA| ZE 2= ¢S (Early Morning Awakening)

= =
0 LEE Ji26HK] 242 (Nonrestorative sleep)

Insomnia

Acute Insomnia:
- duration of 4 weeks or less.

Chronic Insomnia:
- duration of 4 weeks or more.

Primary Sleep Disorder:

- primary or intrinsic sleep disorder is one that arises out of the physiological
processes of sleep.

Secondary Insomnia:
- secondary insomnia refers to difficulty initiating and/ or maintaining sleep that
occurs as a result of or co-morbidly in conjunction with a medical, psychiatric or
psychological process.
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Diagnostic criteria of Insomnia disorder (DSM-5)

A. A predominant complaint of dissatisfaction with sleep quantity or quality, associated with one (or more) of the following symptoms:
1. Difficulty initiating sleep. (In children, this may manifest as difficulty initiating sleep without caregiver intervention.)
2. Difficulty maintaining sleep, characterized by frequent awakenings or problems returning to sleep after awakenings. (In children, t
his may manifest as difficulty returning to sleep without caregiver intervention.)
3. Early-morning awakening with inability to return to sleep.
B. The sleep disturbance causes clinically significant distress or impairment in social, occupational, educational, academic, behavioral, or
other important areas of functioning.
The sleep difficulty occurs at least 3 nights per week.
The sleep difficulty is present for at least 3 months.
The sleep difficulty occurs despite adequate opportunity for sleep.

mm o0

The insomnia is not better explained by and does not occur-exclusively during the course of another sleep-wake disorder (e.g., narcoleps

y, a breathing-related sleep disorder, a circadian rhythm sleep-wake disorder, a parasomnia).

9]

The insomnia is not attributable to the physiological effects of a substance (e.g., a drug of abuse, a medication)

H. Coexisting mental disorders and medical conditions do not adequately explain the predominant complaint of insomnia.

Diagnostic criteria of Insomnia disorder (DSM-5)

Specify if:
With non-sleep disorder mental comorbidity, including substance use disorders
With other medical comorbidity
With other sleep disorder

Specify if:

Episodic: Symptoms last at least 1 month but less than 3 months.

Persistent: Symptoms last 3 months or longer.

Recurrent: Two (or more) episodes within the space of 1 year.
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A Model of Chronic Insomnia

Predisposing Factors
* Biologic traits

® Psychological traits
e Social factors

Precipitating Factors
¢ Medical illness

* Psychiatric illness
o Stressful life events

Insomnia “Intensity”

Perpetuating Factors

e Excessive time in bed
* Napping

e Conditioning

Preclinical  Onset

Short-term  Chronic

Cognitive model of Insomnia

COGNITIVE MODEL (GENERAL)

Acute insomnia

Life stress
Problem solving
Rumination and worry

Physiologic arousal
Cognitive arousal

Worry about sleep

Chronic insomnia

Sleep initiation
problems

Sleep maintenance

problems = Insomnia

Nonrestorative
sleep
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Causes of insomnia on time of presentation

Insomnia type Causes
Sleep onset Learned or conditioned activation
(psychophysiologic)

Anxiety, including situational, panic disorder

Depressive disorders, mcluding major depression

Delayed sleep phase syndrome

Restless leg syndrome

Upper airway resistance

Substances, such as caffeine, decongestant
Sleep maintenance FExcessive time in bed

Major depression, dysthymia or bipolar disorder

Sleep disorder such as OASA, UARS

Medical ill ness, particularly associated with pain
Early awakening  Major depression

Advanced sleep phase syndrome

Learned or conditioned activation

(psychophysiologic)

Abbreviations: OSAS, obstructive sleep apnea syndrome; UARS, upper

air way resistance syndrome.

Pharmacologic treatment algorithm for insomnia in primary care

Insomnia

Treat underlying medical, psychiatric or substance disorder(s) +
nonpharmacologic interventions

—

Successful Unsuccessful
Maintain and monitor

Complicated insomnia or patients Straightforward insomnia
— Initial insomnia only
% — Healthy adult
— Short-term insomnia
Dementia, Pain, OSAor Initial & middle  Anxiety &
delirium, or elderly insomnia, or insomnia
bipolar depression
Atypical Eszopiclone Eszopiclone BzRAs BzRAs, non-BzRAs
antip or NE antid or antid (2 to 4 wks) Ramelteon (2—4 wks)
(4 wks to (4 wks to (4 wks to 1 yr; >1X/d)
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Acute pharmacologic options for insomnia in adults

Medication Category Initial dose * Older adult Max. Sleep Sleep  Safety
(Prescribing notes dose dose? latency 3 length * considerations®
follow tables.)
Melatonin oTC - 3mg 3mg 5mg 7 min 8 min  No data on long-term
supplement use
Mirtazapine Antidepressant 15 mg 7.5mg 45 mg 10 min 80 min  CNS depression,
weight gain
Doxepin Antidepressant 3-6 mg 3-6 mg 10 mg 10 min 80 min  HRME
(10 mg/mL (10 mg/mL oral (Limit < 6 mg if
oral solution) solution) z65)
Trazodone Antidepressant 25-50mg 25-50 mg 200 mg 10 min 80 min  Orthostatic
hypotension
Diphenhydramine OTC - 25 mg 12.5mg 50 mg No change 11 min HRME
antihistamine Limit use to 2-3
days. May impair
physical or mental
abilities
Doxylamine OoTC - 25 mg 12.5mg 25 mg Not Not HRME
antihistamine available available |jmit use to 2-3
days. May impair
physical or mental
abilities
! Pharmacologic therapy is recommended for intermittent short-term use only.
2 Doses are daily before bedtime. . )
i Reduction from placebo. Note: No medications are recommended for
Increase from placebo. P H
5 HRME = high-risk medication in the elderly. Chronlc Insomnia.

Acute pharmacologic options for insomnia in adults

Medication Category Initial dose * Older adult Max. Sleep Sleep  Safety
(Prescribing notes dose? dose? latency 3 length * considerations ®
follow table.)
Temazepam Benzodiazepine 15 mg/day 7.5 mg 30 mg 15 min 33 min  All: Unawareness of
(preferred) activities during
sleep (e.g., driving)
Zolpidem Z-drug Men: Not 10 mg 22 min 11 min  HRME
5-10mg recommended Risk of next-day
Women: 5mg ®  in adults 2 60 impairment,
unawareness of
activities during
sleep (e.g., driving)
! Pharmacologic therapy is recommended for intermittent short-term use only.
2 Doses are daily before bedtime.
*  Reduction from placebo.
% Increase from placebo.
2 HRME = high-risk medication in the elderly.

Women are at greater risk of impairment.

Note: No medications are recommended for Chronic insomnia.
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Types of Hypnotics

* Benzodiazepines

* Non-benzodiazepine hypnotics

» Melatonin receptor agonists/Melatonin
* Antidepressants

» Antipsychotics

* Antihistamines

Benzodiazepines

n

* Many end in “pam” or “lam
- Anxiolytic or/and Anticonvulsant
* clonazepam (Rivotril)
* lorazepam (Ativan)
* diazepam (Valium)
* alprazolam (Xanax)

« triazolam (Halcion)
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Clonazepam (Rivotril)

. Commonly Prescribed for (bold for FDA approved)

* Panic disorder, with or without agoraphobia
* Lennox-Gastaut syndrome (petit mal variant)
+ Akinetic seizure
+ Myoclonic seizure
* Absence seizure (petit mal)
+ Atonic seizures
+ Other seizure disorders
+ Other anxiety disorders
+ Acute mania (adjunctive)
+ Acute psychosis (adjunctive)
* Insomnia
+ Catatonia

Lorazepam (Ativan)

+ Commonly Prescribed for (bold for FDA approved)
» Anxiety disorder (oral)
» Anxiety associated with depressive symptoms (oral)
+ Initial treatment of status epilepticus (injection)
+ Preanesthetic (injection)
* Insomnia
* Muscle spasm
* Alcohol withdrawal psychosis
* Headache
» Panic disorder
+ Acute mania (adjunctive)
+ Acute psychosis (adjunctive)
e Delirium (with HP)
» Catatonia
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Diazepam (Valium)

* Anxiety disorder

« Symptoms of anxiety + Convulsive disorder
(short-term) (adjunctive)

- Acute agitation, tremor, * Anxiety during endoscopic
impending or acute procedures (adjunctive)
defirium ttemens and (injection only)
hallucinosis in acute « Pre-operative anxiety
alcohol withdrawal (injection only)

+ Skeletal muscle spasm « Anxiety relief prior to
due to reflex spasm to cardioversion(intravenous)

local !oa.lthology * Initial treatment of status
+ Spasticity caused by epilepticus(injection only)

« Stiffman syndrome

upper. motor neuron . i
disorder —Icnastzg:;:
* Athetosis

Alprazolam (Xanax)

» Generalized anxiety disorder (IR)
 Panic disorder (IR and XR)

+ Other anxiety disorders

» Anxiety associated with depression

» Premenstrual dysphoric disorder

anxiety disorders

e Insomnia

+ Acute mania (adjunctive)

+ Acute psychosis (adjunctive)

« Catatonia

Irritable bowel syndrome and other somatic symptoms associated with
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Triazolam (Halcion)

« Commonly Prescribed forbold for FDA approved)

« ‘'Short-term’ treatment of insomnia
» Catatonia

Rebound insomnia when withdrawing from long-term treatment

Many patients cannot tolerate 0.5 mg dose
(e.g., developing anterograde amnesia)

Triazolam should generally not be prescribed in quantities greater
than a 1-month supply

Pros and Cons of BDZ

« Enhance sleep « Sedation, fatigue, depression
* Dizziness, ataxia, slurred speech, weakness
* Decrease anxiety * Forgetfulness, confusion
 Hyperexcitability, nervousness

* Muscle relaxant » Risk of dependence, tolerance, withdrawal
(rebound insomnia)

- d/t long-term adaptations

< Rare hallucinations, mania
+ Rare hypotension

+ Hypersalivation, dry mouth
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Non-benzodiazepine hypnotics

alpha 1 isoform selective agonist of GABA-A/ benzodiazepine receptors
« zolpidem (Ambien, Stilnox)
* zolpidem ER (Ambien CR, Stilnox CR)
« zaleplon (Sonata)

« zopiclone (Imovane)

« Commonly Prescribed for (bold for FDA approved)

* Short-term treatment of insomnia
(controlled-release indication is not restricted to short-term)

BDZ and non-BDZ hypnotics

zolpidem and zaleplon

B e

7 _\

benzodiazepines
'0(1 l i ‘9(2! i ‘0(3; i <5

neehetn ol atst Vg olstu



ZEY [ 2HB2 Xzt MUAl FoFH ~ L2|0|H| =ef Bste] 107

Pros and Cons of Zolpidem

Improves quality of sleep + Sedation

Effects on total wake-time and + Dizziness, ataxia
number of nighttime awa!kenmgs - Dose-dependent amnesia
may be decreased over time

» Hyperexcitability, nervousness
. . * Rare hallucinations

Not a benzodiazepine itself, but

binds to benzodiazepine receptors * Diarrhea, nausea

Tolerance and abuse have not * Headache
been shown to be a major problem
in the general population

In general have shorter duration of
action than most benzos and
therefore are less likely to cause
next day sedation

Circadin® vs. Endogenous Melatonin

Melatonin Plasma Concentration (% of AUC)

C Circadin® releases melatonin over a predefined extended period of time

C circumvents both the build-up of high levels and the fast clearance of melatonin.

N
o

Circadin ® —Prolonged release melatonin Endogenous melatonin

25 4

v
L

20 A

15 4

10 4

v
L

Plasma melatonin
concentrations (% of AUC)
o

0 : : : : T J
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Time (hours)

T T T
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Time of Day( hours)
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Antidepressants

« Commonly used for insomnia but are not FDA approved
* Trazodone
* Amitriptyline

* Mirtazapine

» Doxepin (approved)

Trazodone

SARI (serotonin 2 antagonist/reuptake inhibitor); antidepressant; hypnotic

+ Used at much lower doses for insomnia than depression
« The most commonly prescribed agent for treating insomnia across all classes of medications
* No good research to support its use

« Major side effects: sedation, dizziness, dry mouth, orthostatic hypotension, priapism (rare)

How to Dose
Insomnia: initial 25-50 mg at bedtime; increase as tolerated, usually
to 50-100 mg/day, but some patients may require up to full
antidepressant dose range
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Amitriptyline

Tricyclic antidepressant (TCA)
Serotonin and norepinephrine/noradrenaline reuptake inhibitor

« Commonly Prescribed for (bold for FDA approved)
* Depression
* Endogenous depression
* Neuropathic pain/chronic pain
* Fibromyalgia
* Headache
* Low back pain/neck pain
* Anxiety
* Insomnia
+ Treatment-resistant depression

Mirtazapine

Alpha 2 antagonist; NaSSA (noradrenaline and specific serotonergic agent);
dual serotonin and norepinephrine agent; antidepressant

* Major depressive disorder
+ Panic disorder
» Generalized anxiety disorder

 Posttraumatic stress disorder

Primary Target Symptoms
» Depressed mood
 Sleep disturbance
* Anxiety

Associated with weight gain, increased appetite, daytime sedation and dizziness




110 2022 {42z}

Doxepin

« FDA approved for treatment of insomnia

Partial antagonist of H1 receptor

Side effects: headache, nausea, vomiting, dizziness, daytime
sedation, fall-down

« Used at much lower doses for insomnia than depression

Antipsychotics

* Not FDA approved for insomnia
+ Typically used at doses much lower than those for treating psychosis
* Quite sedating

+ associated with weight gain, increased risk for diabetes, high blood pressure, restless leg

syndrome, muscle spasm or parkinson-like symptoms

* Quetiapine and ziprasidone have been shown to increase total sleep time as well as

sleep efficiency
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Antihistamines

» Diphenhydramine (Benadryl, Tylenol PM) and Doxylamine
(Unisom), hydroxyzine (Vistaril)

* Little evidence to support their use

» Side effects: dry mouth, urinary retention, blurred vision,
dizziness, sedation

Dependence of hypnotics

efficacy |
N
increase
dosage

7 \

Anticipatory
anxiety 1

AN

\
\
\
\

hypnotic
Rebound insomnia
properties |
BN Discontinuation [l
attempt
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Comorbidity of Chronic Pain

Anxiety
Addictive
Disorder
Sleep
Disruption
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 Multimodal treatment — no Tx. Of choice

« 83} (individualization)

EBM(PubMed)- &= OFQFEFO|| QFL}21?

The Pharmacological Management of
Chronic Non Cancer Pain (CNCP) guideline

@® Opioid guidelines in the management of chronic non-cancer pain
https://pubmed.ncbi.nim.nih.gov/16700278
Conclusion: These guidelines evaluated the evidence for the use of opioids in the management of
chronic non-cancer pain and recommendations for management. These guidelines are based

@® Chronic Non-cancer Pain Management and Addiction: A Review
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7015117
2020. 2. 12. - Abstract. The use of opioids in chronic non-cancer pain (CNCP) has been a fast-
rising treatment phenomenon in the last two decades. Though opioids are advocated in various

@® CDC Guideline for Prescribing Opioids for Chronic Pain — ... 2’
https://www.cdc.gov/mmwr/volumes/65/rr/rr6501e1.htm ~
2016. 3. 15. - Summary. This guideline provides recommendations for primary care clinicians who
are prescribing opioids for chronic pain outside of active cancer treatment, palliative care,

@® Guideline for opioid therapy and chronic noncancer pain @
https://www.cmaj.ca/content/189/18/E659 ~
2017. 5. 8. - Research questions. The evidence synthesis team reviewed the 2010 Canadian
Guideline for Safe and Effective use of Opioids for Chronic Non-Cancer Pain,13 as well as six

@® Chronic Non-cancer Pain Management and Addiction: A Review
https://pubmed.ncbi.nim.nih.gov/32076590
2020. 2. 12. - Though opioids are advocated in various chronic pain management guidelines, their
use in chronic non-cancer pain still remains controversial as evidence of this approach is still
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The Modified WHO Analgesic Ladder(2020)

Ch . . STEP 4
ronic non-cancer paln Strong-opioid analgesic

(CNCP) +Non-opioid analgesic

+Adjuvant analgesic

Minimal invasive intervention
+Non-opioid analgesics
+Adjuvant analgesic

Weak-opioid analgesic
+Non-oioid analgesic
+Adjuvant analgesic

Non-opioid analgesic
+ Adjuvant analgesic
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Cancer Pain

‘Strong’ opiold + nonopioid
<+adjuvant therapy

+ adjuvant therapy

Nonopioid + adjuvant therapy
MILD PAIN

Figure 1. WHO Three-step Pain Ladder. This analgesic step ladder
has been the treatment standard most used during the past
3 decades.

WHO 3CHA| TISX| (AbCtz])

2 2 T(Morphine)

S A|Z=(0Oxycodone)
JEEREEIEPICH HEf S (Fentany)
+ non-opioid

+ adi
+ adjuvant 279l (Codeine)

/ E2t0kE(tramadol)

oFgt DROFHTIS R

+ non-opioid

+ adjuvant

Acetaminophen
NSAID
H|OpoFS TS A
* adjuvant
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@Assessing the Patient Who Has Pain
@ ® e
* Onset & duration
« Location / distribution
 Quality
* Intensity
- Aggravating / relieving factors
« Associated features or 2ndary signs / symptoms

» Associated factors
- mood / emotional distress

- functional activities

» Treatment response °

@Assessing the Patient Who Has Pain (2)
— ® e

* Etiologic factors
- DM
- alcohol
- Vitamin deficiency
- hereditary

- neurotoxicity

- trauma / structual lesions

¢ Current psychiatric symptoms
« History of addictive disease

+ Changes in social function
- work
- family & relationships

- recreation

» Medical-legal status
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@Assessing the Patient Who Has Pain (3)
— ® e

« Sensory examination
- sensory deficts (touch, pin, temperature, vibration)
- allodynia (light touch)

- hyperalgesia (single or multiple pinpricks)

* Motor
- muscle bulk / tone (atrophy / flaccidity)
- muscle strength
- coordination

- gait

+ Autonomic
- limb temperature
- sweating
- hair & nail growth
o @

- skin color changes g

Assessment of Pain Intensity

Verbal Pain Intensity Scale Visual Analog Scale
| ] | | ] | l |
| | | | | | | |
No Mild Moderate Severe Very  Worst No Worst
pain  pain pain pain  severe possible . possible
pain pain pain pain
0-10 Numeric Pain Intensity Scale Faces Scale
4 r 1111 1 o =~ - PEXWIEN
€0} (c) @ A
HHHHHH @@ ®
No Moderate Worst 0 1 2 3 4 5
pain pain possible pain

Portenoy RK, Kanner RM, eds. Pain Management: Theory and Practice. FA Davis; 1996:8-10.
Wong DL. Waley and Wong s Essentials of Pediatric Nursing.

5th ed. Mosby, Inc.; 1997:1215-1216.

McCaftery M, Pasero C. Pain: Clinical Manual. Mosby, Inc. 1999:16.
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Assessment of pain
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Most Common Chronic Pain Syndromes

* Low Back
« Headaches
* Neck
* Face
* Arthralgia
 Fibromyalgia
 Cancer pain
Types of Pain
Nociceptive Neuropathic
Somatic  Visceral
I I
Central Sympathetic Peripheral
sensitization Maintained sensitization
Post stroke, cancer pain Post-herpetic, Phantom limb pain

diabetic neuropathy

et ol atst Vg olstu o
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Multiple Types of Pain

Examples

Pquiousl ) Strains and sprains
. . o N
A. Nociceptive "oprera ’ Bone fractures

Stimuli
Postoperative

Osteoarthritis
Rheumatoid arthritis
Tendonitis

Diabetic peripheral

[ —~
. S neuropathy
C. Neuropathic BN heral Newe/ Post-herpetic neuralgia

Multiple Mechanisms
Damage HIV-related polyneuropathy

D. Noninflammatory/ ) ® Fibromyalgia
: ¢ Irritable bowel syndrome

No Known Tissue or
Nerve Damage

Nonneuropathic

Abnormal Central Processing

» Patients may experience

Adapted from Woolf CJ. Ann Intern Med. 2004;140:441-451. n}ultipl@ pain states
1. Chong MS, Bajwa ZH. J Pain Symptom Manage. 2003;25:S4-S11. simultaneously!

Type of pain

NOCICEPTIVE PAIN

Characteristic NEUROPATHIC PAIN
SOMATIC VISCERAL
Origin Stimulation of nociceptors Nerve damage
Nerve function Normal Abnormal
Localisation of Tissue (skin, muscle, bone, | Abdominal, thoracic, or pelvic .
s ; ; . Central/peripheral nervous system
injury etc.) > well-localized pain | visceral > vague
Throbbing, aching, Deep, dull, aching, dragging,
Description stabbing, sharp, or squeezing, or pressure-like Burning, shooting, tingling
gnawing sensation.
Abnormal
. None Common
sensations
Response to Tends to respond Poor response
analgesics
Post-herpetic neuralgia, diabetic
E I Metastatic bone pain Cholecystitis, pancreatitis distal sensory peripheral
xamples OA, RA pain neuropathy, chemotherapy
induced neuropathy, CRPS
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Somatic pain

Character

* Bone, joint, muscle, skin,
connective tissueO| eI
ALt ThO|E[Of LtEtLI= &

~

o
 Superficial somatic pain

Deep somatic pain@ & Lt

L

Medication

NSAIDs
Opioid

=
Visceral pain

Character Medication
» Thoracic, pelvic, or « NSAIDs
abdominal visceral organs Opioid

9| nociceptors Xt=0f 2|t
=35

 Internal organ?| sensory
receptor7t M1 EZ0|
radiating x| 0 localization

O 2Lt Crampy/Squeezing

Benzodiazepine
Antispasmodics
Antidepressant

* Anticonvulsant

et ol atst Vg olstu o
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Bone pain

Character Medication
e constant, dull ache, localized : NSAIPS
» Steroid
* may have neuropathic features 0 « Anticonvulsant
Bﬁ . BP
. NKL inhibitor

e.g. vertebral metastases
pathologic fractures

Neuropathic pain

Character Medication

e Nerve fiberQ| £&=40 2 Ht « Pregabalin>Duloxetine,

EX0|1 AHEHA Ol gabapentin>TCAz=M 2
depolarizationO| 2 45}0 guideline0f| A{ 1st line
M7= E=

o7| L ©Oo treatment= :IL._-I__'l_

« EZ09| 24t Shooting,

 Opioid : 2" or 31 |ine
burning, tingling, and

« CIA : 1st line medication
S TAM|IZt giCH2M line

ketamine).

numbness

neehetn ol atst Vg olstu
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Treatment of Pain

Options:
Non-pharmacologic

Medications
NSAIDs
Acetaminophen
Antidepressants & anticonvulsants
Adjuvants
Opioids

Invasive procedures

NON-OPIATE PHARMACOTHERAPY

o NSAIDs/Cox-2

o Acetaminophen

o Antidepressants

o Anticonvulsants

o Oral local anesthetics

o Alpha adrenergic agents
o Neuroleptics

o NMDA receptor antagonists
o Muscle relaxants

o Topical analgesics

o Emerging Agents

et ol atst Vg olstu o
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LAl M

Non-OPIOIDs
Weak OPIOIDs

Strong OPIOIDs

Non-Opiods(adjuvant) medications

1)
2)
3)
4)
)
6)

NSAIDs

Antidepressant

Anticonvulsant

Steroid

Benzodiazepine (2% &M, SZZ& 00| SHIA|)
NMDA antagonist : ketamine (25mg ivE2E A{A{S]
titration to 250mg)

oty ZISH O 8% A4, MFYY S50

k=gl
(=l S

neehetn ol atst Vg olstu
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1) NSAIDs/COX2I

Glucocorticoids
Cyclooxygenase pathways

(-) (block mRNA expression)

rachidonic acid—l

2 NSAIDs —2

Coxibs

Normal . Normal
: Inducible .
constituent constituent
e gastric cytoprotection e inflammation e brain
e renal sodium / water balance e pain e kidney
e platelet aggregation e fever e ovary
e uterus

Diagram based on information in Lipsky PE et al, / Rheumatol, 1998;
and Smith WL, Dewitt DL, Adv Immunol, 1996

Drug Adult Dosage Comments
Meloxicam COX1/2 balanced, 9| &%
of ®C}, 2yl
Diclofenac 50mg gq 8~12hr For osteoarthritis
Ibuprofen 400-600mg q 4~8hr Less Gl trouble
Ketoprofen 50mg q 6~12hr plaster, gel
Ketorolac 30-60mg g 4~6hr Oral, injection, Strong
analgesic, renal toxicity
Naproxen 250-500mg g 12hr Cancer fever
Sulindac 150-200 50mg g 12hr Less renal toxicity
Celecoxib 200-400mg q 24hr Less Gl toxicity
Cix in CAD
Edema, Cr&&
Etoricoxib 30mg q 24hr Arcoxia

www.themegallery.com
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Relative risk (95% Cl) of myocardial infarction

Ehrich et al (2001)9 = ;
Extension of Ehrich et al (2001)19 - :
Cannon et al (2000)*4 = E
Day et al (2000)7 =
Hawkey et al (2000)15 < - :
Truittetal (2001)21 : -
Saag et al (2000 A)12 = .
Kivitz et al (2004)22 H—
Extension of Schnitzer et al (1999)24 ' i

|
Bombardier et al (2000)4 I -
Geba et al (2001)20 E -
Truitt etal (2001 A)25 -
Lisse et al (2003)23 ! =
Extension of Truitt et al (2001 A)?5 ! -
Extension of Geusens et al (2002)2¢ - 5
Katz et al (2003)22 -
Combined 2-24 (95% Cl 1-24-4-02) ‘

[ 1
0-01 1 100
Favours rofecoxib Favours control

Figure Meta-analysis of randomised trials comparing rofecoxib with control

cardcardiovascular events and rofecoxib: cumulative meta-analysis, The Lancet, 2004

NSAIDs/COX2Is

« Bone pain

 Inflammatory pain

« somatic pain with poor response to
other analgesics

712 A+ 2| (371 DL} Lab. F/Up)
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Adverse effects of NSAIDs

Upper-GI Dose-dependent toxicity
> Intolerability, dyspepsia
> QI bleeding
> Ulcers — bleeds / perforations

Cardio-Renal - Fluid retention, oedema, hypertension
2> Renal dysfunction / failure
— acute / chronic
> Heart failure

Anti-platelet effects > Contributes to blood loss

e S
Bronchial effects < Bronchospasm
In asthmatics BNF, March 2002

AAP

First-line agent for OA

Safe alternative to NSAID's for non-
inflammatory pain

Safe given g4H to max 4000 mg/day
Caution with liver disease or heavy EtOH

Rapid onset (20-30 mins)

et ol atst Vg olstu o
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2) Antidepressant

- &7 :TCA, SSRI-SNRE
- HES H mn:tE88 832 K=

Amitriptyline A[%} : 10~25mg/day, Z|CH : 100mg/day
Nortriptyline A|Z}: 30~75mg/day, Z[C{ : 150mg/day
Impipramine A|%} : 25~75mg/day, Z|CH : 150mg/day

Clomipramine A%} : 10~ 25mg/day, jtIIZH 50mg/day

— Venlafaxine A|&} 37.5mg/day, Z[CH 225mg

(QreZ x| BIHE)
— Paroxetine A|%} : 20mg/day, Z|CH{ : 50mg/day

— Duloxetine A%} : 30mg/day, Z|CH : 60mg/day
(EeHM AMAYHZS PHNO| &1

O O Oy

g 28| BEHENN), s F2

—

(15mg 8O 2 25 XKz MY-F2|9t H, U =0} F)
« FOANE B EE RAE(RH], BOE, RETY) £8Y
- ZQI0ME O He gYom AlE
2) Antidepressant
« B5H : FE&A; SSRI, SNRI
- M3 A gl UBEY 32 K& 2=, =2 +=HIO
of =20 € = U=
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3) Anticonvulsant

Moo= gl g AABHMES ofM Al

o
— [Gabapentin] A|Zf &2 : 100mg tid/1~3Y ZtACE S/X(0| 2 :
3600mg/day, =20 =1t
— [Pregabalin] A|ZF £2F: 75mg bid/1~3Y 7tA o 2 ST/ZE|L|-E2F : 600mg/day
— [Carbamazepine] &-& A|&f 22 : 100mg bid/Z|CH-& &F : 1200mg/day
— [Topiramate] 25(~100mg)0f M HEE ot & X2 2u HL0|= Ho= 24,
phenterminelt 28ts510] H|THX|Z(FA|0|0F23mg - 46, 69, 92)

O|Atgt . Carbamazepine -CBC, LFTA A}, Gabapentin/Pregabalin

[a]
M7l HOA] 4 EF Withdrawal seizure 9]

ro A

Calcium channel a2-6Ligand

GABA
Gabapentin/Pregabalin2 2 &= ZF

OH
SE2 QT2-"ef lztso &g T T )

Sl glutamate, norepinephrine, o
substance-P & EZ 0] 20 3S}=  cabapentin
MNEWE =2 ZHIE oAl on
552 &%t

(6]

H,N
=7tz 22 ZHHPH el HIS
o2-5AEHI0] Tt ABtE o o T
dot Aoz ¢l el s ® o
St EM0| O 24 !
NH
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4

HE &F K| & guideline

Medication CPS EFNS
Class Guideline Guideline

1t line for PPN,PHN,& CP

t i t |§
TCAs 1stline 1stline (25-150 mg/d)
: 15t line for PPN,PHN,CP
Sabapentinl st ine 1%t line GPT(1200-3600mgld)
9 PRGB(150-600mg/d)
Duloxetine/ sz dl ""? foISI\I:PNr‘IlD
i st [i nd [i st line for
Voniataxine | nie 2line Dulo(60-120mg/d)
P Venla(150-225mg/d)
8% capsacin t 1
patch 1%t line for PHN
5% topical ~ 1stfor localized 2" localized 1%t line for PHN if small
lidocaine peripheral NP peripheral NP area of pain/ allodynia
Opioid 2ndor 3dline  3dline 2nd 3rd for PPN, PHN & CP
Tramadol 2" line 3 line 2nd 3rd |ine for PPN & PHN
T 1stline TCA-GPT,
Combination GPT-opioid
4) Steroid
- Y MG =9 BE HL
LY ds A ABYE, dold i §F, 4 Yo Qe S0 21t
THL/EERE 2t
- A8 3T suL A=Y, Hote S2 HS
— Dexamethasone &2 £2f : 4~100mg/day
— Prednisolone& & &2 : 40~100mg/day
- BAEUCOLE 2= 2% 19YS 75 ME 5L e gl ed
MES
> Z[2o R FOJotCh SEAl MAS| ZEFSCE NSAIDseE HE5 7
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5) Benzodiazepine

=
=2d =S ST HHE 25 B ALE
& 2ite Qs

-

— [Diazepam] : 7}& 71 BtZ+7|, A2 4~40mg/day

— [Lorazepam] A|%): 1~4mg/day, Z|CH : 20mg/day

— [Midazolam] && : 5mg(100~150ug/kg/day), Otk X E
Mot HEA| 2~3mg, Z[CH&ZF : 10mg(500ug/kg/day)

B8 35 AKX, LNt AY(disinhibition)

Baclofen

Cetral Acting muscle relaxants(& = 2=}
5mg tid, Z£|L{ 120mg/day
Trigeminal neuralgia, Hiccup0f 21

T=HSB7t OX[|HZS, 24, hallucination

et ol atst Vg olstu o
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Opiate Pharmacotherapy

Papaver Somniferum
“Poppy Plant”

History of Opioids

« Opium is extracted from poppy seeds
(Paper somniforum)

« Used for thousands of years to produce
— Euphoria
— Analgesia
— Sedation
— Relief from diarrhea
— Cough suppression

neehetn ol atst Vg olstu
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In 1644, the Chinese emperor banned tobacco smoking;
Chinese switched to smoking opium.

opium (N2 E ).

« 1805: Morphine isolated as the main active ingredient in

The Opium Wars (1841, 1856-58, 1860)

o oUEE
OFBHE MHOEN SEE0| SR SR obRaisE MRt| S}
® 28w e MaY
HOL CHCOO0. -~
g I
” '.:{',-J'n\ RN
g 14 o | ]
. B R
\J,“"{J "’,v CHs ) N-CH
HO” 7 CHCOO~”
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HAS2REE JNEE 2A%YFE

%4

Datura stramonium e il Taxus brevifolia

Egﬁg 5 [ T
Scopolamine Taxol
-eases motion -anticancer
sickness
Papaver
Filipendula somniferum 27/ H/
ulmaria #{EL}-F Morpine,
Aspirin Codeine
- reduces pain & - eases pain;
imflammation suppresses
coughing

Ephedra sinica OF&
Pseudoephedrine

Cinchona - reduces nasal
pubescens Z[LILf-F congestion
Quinine
-anti-malaria

Catharanthus roseus 2/ 2/%
Vinblastine
-anti-cancer

Opioids bind to opioid receptors in the
CNS:

1. Inhibit the transmission of nociceptive
input from the periphery to the spinal
cord

2. Activate descending pathways

0

Alter limbic system activity
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appa Delta (o
————————————— Cerebral cortex------------
———————————————— Hippocampus--------------
—————————————— Spinal dorsal horn-----------
Amygdala
————————————————— Periphery------------------
Analgesia Analgesia Analgesia
Euphoria Micturition Seizure
Constipation Dysphoria Emotion
Respiratory depression
Physical dependence
Morphine Pentazocine Enkephaline*
Fentanyl Dynorphine*
Endorphine*
Naloxone**

* Endogenous ligands ~ ** antagonist

Weak opioid
[Name ______[Route _[Dosage _____[HI2

Codeine Oral 20mg/T, max 2010 CHet datagiCh
240mg

Tramadol Oral 50mg, max 400mg 12A| O|s} Oj L F=2,

v 50mg/100mg, max 18A| 0|5l 24 &30

400mg Bl

Buprenorphine Patch 5-10-20mcg/h e Hed &5

(u-partial agonist, (eAIh o2 =

§-agonist, K- 7 B 7|(1F)

antagonist) 35-52.5-70mcg/h

(EEIAHEIS strong)

Ultracet(Tramadol/a Oral
cetaminophen)
Mypol(Codeine/ibup
rofen/AAP)

SEA 1. maximum dose?} Q| CH(ceiling effectZt GIX| LL}.
2. AE/HIAd 850 25 MQICt
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~ Pe

Codeine o
15-60mg po q 4-6hr (F2|Lt2l K@ 2 20mq)
Z|CH 360mg/day
CoughOf Hiot= 75mgUf M = = 0t7F LHERE
A Ol
T AO
Drowsiness, constipation, euphoria, urinary

retention, E= A seizure

Orefe = ALY UAS

Tramadol

Centally acting synthetic opioid

p-opioid receptor agonist ; weak (morphine ¥I3t2 0 1/6,000) - 5%, =

SAM 7 A2l 8Lt

SSRI/SNRI properties — CNS EZQIX| Zt 4

AAPSL S BT 2 20| ALS

p.o. 50mg prn2E| A|At5H0] L 400mg7ZtX| (2= 30077tX])

x7| 52, 18Y0M 7Y, 2E, OXIYS, TS A0 AL (e ¢l
&, HHl= HA LEHE.

18A OJ2F | N F2
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Tramadol

« 12M O|3}0| M= A Ztst CNS depression, S S A K| £2H2
A7 0] 2051 /ls

12-18MO| M= 52O[Lf 5 3SSUHZ AESI== E0RU=

Qe £ QROIME 37

TCAL} SSRI -8 A| Serotonin syndrome F9]

H|OtOb FEXZ HAIZIOf U (FUs|= S HH)

Serotonin Syndrome

Tramadol1} SSRIHE A| 2t 2| =7}
Excess Serotonergic activity

Tremor, diarrhea, delirium, rigidity,
hyperthermia, sometimes life threatening

Toxicity by monoamine uptake inhibition

Management : Quit medication,
Conservative care with Benzodiazepine

et ol atst Vg olstu o
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oxycodone

N—

remifentanil

HO.

Ho '\ "CHs
C(CHa)s

buprenorphine

o O

methadone
o\

HO,

tramadol

Narocotics

O oA R A whef
71ul
(Opium Poppy)
ok
(Opium)

I |
=¥ sl Huiel
(Morphine) (Codeine) (Thebaine)
2 scgvay ELACE ] SA2E ez
(Heroine) (Hydromorphone)| (Dehydrocodeine) (Oxycodone) (Etorphine)

| B2

23 Ji
=

i L

~a
8| BRI 27|

27Hd
(Coca Leaf)

I—I_I

@7l

(Cocaine)

a9
(Crack)
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SEA Al A

O O L- O
FRUY I kE
I |
744 2t A ARA
(Hallucinogens) (Stimulants) (Depressants)
o128 g eues
Asud - Egt el o
A Z Mol -vet 3t E
-PCP -l zrjolA A
T;/‘{lg}]\gj‘\ - Z 2ol E

2l GH<B"

Of| E 4 H|EFE

Cannabis

T
(Cannabis)
[ _ |
D=2 EEES EETD)
(Marijuana) (Hashish) (Hashish Oil)
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Tramadol

12M| O|6t0| M= A Ztst CNS depression, 35K 222
A7t &85 Bk /US
12-18M|O| M = SLO[LY 283U AHE5tES [0S

AR SRR0IME 37

TCAL} SSRI -8 A| Serotonin syndrome F9]

Tramadol

beneficial effects on immune functions ; ImmunosuppressionZif4, NK cell activity,
lymphocyte proliferation, IL-2 productlon S 7} (post op.)

Sacerdote et al., 1997; 1999; 2000; Yong-min Liu et al., 2008;
Jehan Ahmed Sayed et al., 2018; Silvia Franchi et al., 2019

beneficial effect on COVID-19 patients suffering from cough, headache, and pain

anti-psychotic effect may also protect against psychiatric disorders associated with

SARS-CoV-2 infection

Nahla E El-Ashmawy et al.,, 2020

Effective for both postherpetic neuralgia, painful diabetic neuropathy and fibromyalgia

HW& otMsty 37|50 M2 ™: QoA ¢t
X2 2F0| A premature ejaculation 2FXLS| IELTZHM (25-50mg)
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Strong opioid

Admin - | Relative f etabolisom

H-opioid receptors

mod.~severe pain 0
A8

- 50mg £Ef A0
£|CH 500mg/day

20-40 min 4-6 hr (IR) agonist . - Oxycodon ELCt GI
Tapentadol PO R |12hrE M 310 1 Norepinephrine | Hepatic/renal g e ®cy
reuptake inhibitor - TCAL} SSRI EHE A|
serotonin syndrome
Fol
20 min
PP (R) 2-3 hr (IR) H-opioid receptors
Morphine Parenter 5 min (IV) 12 hr (ER) 2-3 hr 1.0 P agonistp Hepatic /renal - 417]& M3} A| F9|
15 min
al am)
10-30 min 23 hr &
Oxycodone 3-6 hr (IR) (IR) K- & U-opioid Hepatic(CYP3A U =~
(w/ Naloxone) PO 1 h(IR) 12 hr (ER) | 4.5 hr 15 receptors agonist 4) frenal |~ H7ls Mot Al 2
r (ER) (ER)
10-20  4-6 hr (IR) p& weak delta opioid ’ [
Hydromorphone PO mins (R) | 24 hr (ER) 2-3 hr 5.0 R agonist Hepatic /renal - 217|5 X3t A| F2|
Tram”:‘ljer 68hr | 72hr 20-27 hr 50-100 " &diﬁo;’imd R ’ iigw;ﬂ e
Fentanyl Transmu 510 mi 12 h 5.4-6.3 50-100 u &delta opioid R Hepatic /renal | ConstipationO|
cosal o min e hr ) agonist morphine 2 C} FC}
1. Oral medication 0] M EIC}
2. Mix 42 7123 x| et
| 1 O d
E (=2
Soputy |M83 EE
[ H [
a3 1 Ad3M3 7ts 580| 80| Onset timeO| =
2. x7| gBHY C}
3. AR 2™ 5 M3t Pill burden
Al
i = (@)
41 1. 3797 o2 8% FANR1E2 7 DA B 2
- o .
2. FAZ 8YHY = WYy
Al
3. Pill burden
x| /= = = for
389 1 E7gx/FAN E4 o A9 of M HAEE
Be A2 e SAT O}
E — -t -t
2. WE onset0| Rt AL £0|8tH &
2
[=)
= x| = = 5 = ko) o
AL 1. 3747 =7t 2 g0 Fof XotE(Y )
= = i ==
2. W= ST T2 2R Fof daH




150 2022 H4=2z}

L o o
o= Basal A% PRN A|Z&%
IV morphine 5mg-10mg 1-2mg
Oral Oxycodone 5mg BID 2.5mg-5mg
IV Oxycodone 5-10mg 1-2mg
IV Hydromorphone 2mg 0.5mg
Oral 4mg 1-2mg
Hydromorphone
Fentanyl patch 12P
Fentanyl mucosal Ex : Oral morphine 60mg = fentora

100mcg

Opioids for Chronic Pain:
General Principles

Use WHO pain ladder to select analgesic
Around-the-clock, g. 3-4 hr.

Assess frequently, adjust dose

Add up total opioid taken q. 24hr.

Select long-acting opioid g. 12 hr.

Use short-acting opioid for breakthrough
pain prn.

neehetn ol atst Vg olstu
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Opioid Titration Tip

» Basal opioid titration

SEYA 72X ' basal £

PRN &22| 50%dX| A S&

=

a7l &2 oM 27| 2l A

P AN =

o

» PRN opioid titration

Onsety duration0] HEsln =

80| Ha|eh o

Total dose®| Z|CH 20%0| L}

sl A/ =gz - 53] O|LIE

SSE0182 85

Ofer TS F0f2 ¢S

484 27 224 5-15mg

OferY ZIgH £0i 5

OF 26AR} & ooty TSH

82 EEUE 88 484 Rojel 10-20%8 484
A7/FA 0k TIER A4z 50
ZSS 3 $X8 Wt

SYU BB U Rof

242t S01% AR
Mt UBR A
SU 8518 42Y
HEA A

7P RBYAA: 0E %

FNA

1522

50-100% &% Foi% ¥yt

85 A% U7X ¥yt
B R0 2-38 vix

4

BEE Wt
FAHZ 82 H¥ 08

3 5. ook TISH 8% HY

Pain Level

Components of Chronic cancer Pain

,( .
et o Baseline

Chronic pain

— Baseline persistent pain

— Breakthrough pain (BTP)
10 S < BTP P s

: i

4 >\ % A TRV,

>
2 x X S¢ < ~¢ x = >
Time, h

Pain

Each component of chronic pain needs to be
independently assessed and managed

Portenoy RK, et al. Pain. 1999;81:129-134; Svendsen K, et al. EurJ Pain. 2005;9:195-206.
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BTP

« Offer an immediate release opioid.
« Give 10-15% of the 24 hour dose

 Extra breakthrough doses:
—Q 1 hr for po route
—Q 30 minutes for SC or IM route
—Q 15 minutes for IV route.

s D

Opioid kinetics
IV |
/DC/]J‘]J

e

"

PO/PR

K Plasma Concentration

O 6-7 min 15-20 min 45-60 min Half'life (t“,) —_r].”] a

neehetn ol atst Vg olstu
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Tip

« IV morphine 100mgO|4& EA4= Q0o EFX
M OtEl HQ, e Rt ARQI0| A
gt 427 Opioid rotation
 Titration® PRNA}ZF0| 2~32U™ T X QO
™M? opioid 8% & 1
. BP0 RN FIEX| EOF ZHHRH
- EIfl S 8A| £&4= 8A|Zt F| 50| 5715t

Azt 244 331/
- TjX| 20|32 FIRE £

00
L)

rir
oN
Ho
o0

o[

$0
|0

M EODZ LA

Opioid rotation

« Opioid Rotation in different situation
— Titration2l& = : 50-75% 2 M=t

- 2580 M3t F : 50-752 M
_AEET} Qe HS : 75%-100%2 M
SFA] e FE AR CE /3D

Morphine 30 10
Oxycodone (15-)20 10
Hydromorphone 7.5 15
Hydrocodone 30-45 -
Codeine 200 -

OME(Opioid Mean Equivalences)

et ol atst Vg olstu o
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Transdermal fentanyl for cancer pain

Table 3: Recommended dose conversion to fentanyl from other selected opioids [15,28]

Transdermal Morphine (mg/day) IM PO Oxycodone (mg/day) IM PO
Fentanyl (ncg/
hr)
25 20 60 NA 40
50 40 120 NA 80
75 60 180 NA 120
100 80 240 NA 160

IM = intramuscular; NA = not applicable; PO = oral

Skaer TL. Transdermal opioids for cancer pain. Health and Quality of
Life Outcomes 2006, 4:24

Summary of ROOs Available in Korea

2uys|7pArE

(del7IE)

dHj0|8E

FDAZQ!

w2 27|

oM X &5S3S0 thet ofH

oo o =

& HH of2 X2E A

20|

(buccal 2006, sublingual 2012)

ASH,0of chpt LiofdS 7HEl & eAtel 2RY S

HEY Actiq Fentora Abstral Instanyl
i HEZE
A TLU 2ol N g H =
=
HHZ=A Cephalon Cephalon Menarini Nycomed
FOo3=E Oral transmucosal Buccal & sublingual Sublingual Nasal mucosal
4= Fentanyl citrate Fentanyl citrate Fentanyl citrate Fentanyl citrate
k7t 7,367~10,784 /7 4911~9,125 /17 4911~7,8734/17 6,100~7,555%1/3]
EE) 200,400,600,800,1200,1600 100,200,400,600,800ug 100,200,300,400ug 50,100,200ug
(21152 §47IF) Hg 18¥0 18X 18X
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TIRF

* TIRF (Transmucosal Immediate-Release Fentanyl Citrate)
- KRl SHd &5 Al FOotH fL4-EE Sl &[0 152 O|L 2tE
LIEF 5= QU= HIXY

Jobg 71478 22, 5322 0] YEi = Chefet M| 7 7HZE|0f RleH
20t 2ed0] B2 X[HA|ZH0| &2 FHO| /U

FENTANYL FENTANYL

FENTANYL FENTANYL FENTANYL FREE

CITRATE CITRATE CITRATE

CITRATE CITRATE FENTANYL
eeeeeeeeeeeeeeeeee
S A C =" — \ & ol
Rou \v‘;/ @ o
of
Administratiol s
cal Lozenge cal et Buccal Film Sublin, blet tr sal Subling:
Administration Disintegration . i
Time | Consumedover | T s DISSD|VESWIFhIn 1 O (I e—T Ssconds
remerae | 25min | L4 omo 15-30 min
R irements 25 mi
ioavailability % 65% % 54% Est 60% 6%
Onset of
Action mi; mi m minute: m
(mins)
Dosag
Strengths strengtl 5strengtl rengt strengtl gtl 7 strengt
(mcgs)

Opioid Tapering

* 50% of dose X 2 days, then reduce by

25% q 2 days until equivalent of 30
mg/day of morphine.

e Then D/C

 Explain withdrawal Sx to patient

« Manage with Clonidine, Imodium,
Tramadol, Anticonvulsants

et ol atst Vg olstu o
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PCA/Accufuser 855

CHA - Inpatient/Outpatient

PCA : oLy opefd TISX F20| Hast =it

- 3783 27t

- FYFAo| 2Tt MK 2B

— Severe uncontrolled pain : &2/2 PRN £2f0| Z 3t [fj(ex : CRPS)

Accufuser

- B7EFH O RN ST 2 ¢ 20| Zavt 20 & d4Y)

Opioid Side Effects

Constipation
Nausea/vomiting
Urinary retention
Itch/rash

Dry mouth
Respiratory depression
Drug interactions

neehetn ol atst Vg olstu
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Management of Opioid Side Effects

* Nausea and vomiting
— switch opioids; anti-emetics
e Sedation

— lower dose if possible; add co-analgesics; add
stimulants

« Constipation

— treat prophylactically with stool softeners, bowel
stimulants, and nonpharmacologic measures; switch
opioids

e [tching
— switch opioids; antihistamines
« Endocrine dysfunction/decrease in libido

— switch opioids; endocrine monitoring;
testosterone replacement; endocrine
consultation

« Addiction

— refer for comprehensive assessment

et ol atst Vg olstu o
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Opioid-Induced
Neurotoxicity (OIN)

Neuropsychiatric syndrome
«  Cognitive dysfunction
. Delirium

. Hallucinations

. Myoclonus/seizures

. Hyperalgesia/allodynia

OIN: Treatment

Opioid rotation
Reduce opioid dose
Hydration

Circadian modulation
Psychostimulants
Other Rx (Naloxone?)

neehetn ol atst Vg olstu
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Treatment of Pain

Options:
Non-pharmacologic

Medications
NSAIDs
Acetaminophen
Antidepressants & anticonvulsants
Adjuvants
Opioids

Invasive procedures

Integrative Approach to Pain

= OFALX], foot reflexology, Tai-chi, Meditation
= Chiropractics, Osteopathy

= Acupuncture/Moxibustion

= TPI/IMS/Prolotheraphy/Injections

= Physio therapy, TENS

N block/EDB/ITB

neehetn ol atst Vg olstu
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“the pain seemed to go

by just talking.”

Founder of St. Christopher’s Hospice in 1945.
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(Psychotropic substance)

=TT

° |:||.OI: =

HEE S

|
=

J

—

HE

,271RLH =20 22,

H

1) OFSF : S 7{H], Of

1335

P EFRI, AH BRI, I Z= T O K

. O
- a

|ot=
2725
3) ChO} : CfObR e 1 K], ZHpH| &5, B E2ts| E27

2o Ho0

™~

’

=
=

H

f

7L

=
o

LIH|C]S % 4

AlZ|2 XAl A1

K

ofr

ALEFRIZ1?

Ste
s

of A=71?

L=l
=
ot




5t7] 165

ats

IHOZ K

{ol

O
ol
Jjo

Phentermine

Diethylpropion

Phendimetrazine

Mazindol

O
ol
Jjo

Orlistat (Xenical®, Lipidown®, Oliet®, etc.)

Bupropion/Naltrexone (Contrave®)

Liraglutide (Saxenda®)

Phentermine/Topiramate (Qsymia®)
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Phentermine

* “Phenyl-tertiary-butylamine”
Y Y 4% NH

S| XFS, B NE 24 F7t
© Mg o) 2}, L0 K| B kA B2
© BN OO F

Phentermine

Weight change from baseline (kg)
Waist change from baseline (cm)

0o 2 4 6 & 10 12 14 18
(A) Weeks (B) Weeks

Weight loss > 5% (ITT population) (p < 0.001) Weight loss > 5% (completers) (p = 0.002)

g 0 5.7 % 87.5

Proportion of patients (%)
3
Proportion of patients (%)

Weight loss > 10% (ITT population) (p=0.001)  ®eeewe obesieies
P Weight loss > 10% (completers) (p = 0.018)

Proportion of patients (%)
o
Proportion of patients (%)

8.3

Placebo Phentermine. o
Placebo Phentermine

Effects on Weight Reduction and Safety of Short-Term Phentermine Administration in Korean Obese People. Kyoung Kon Kim etc. Yonsei
Medical Journal, Vol. 47, No. 5, pp. 614 - 625, 2006
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A B
92 | 106 +
9 | 104 |
S 8.1 ~ 102 | =
x 86 E
= ' L 100
o 84 1] * o]
] t © ...
z w - Xy LSk
80 | 3 Lol *
78 | 94 -
—&— Placebo
76 ¢ +— Phentermine DCR form 92 |
0! 0
-2 wk 0 wk 4 wk 8 wk 12 wk -2 Wk 0 wk 4 wk 8 wk 12 wk
A B
100 . 100 ¢ 6.7
90} | | 25% 86.5 o |
o [ =10 80 |
70 70
60 60 | 53.3
48.
50 b 8.6 50 |
40 40
30 b 30 b
182 222
20 20 }
10 } ‘ 3.0 10 } 3.7
0 " 0 J— "
Placebo Phentermine DCR Placebo Phentermine DCR

Randomized controlled trial to invetigate the effects of a newly developed formulation of phentermine diffuse controlled release for obesity,

J. G. Kang etc. Diabetes, Obesity and Metabolism 12: 876-882, 2010.

Phentermine

« B, 0|2 BX{O| | MEi FC}
C B A3 LB A S HE NS 2 3
« B8 9 EHY
C AR, "o 4 IS
MEE " QAR MX| ot A SO}
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Phendimetrazine

Daily Dose
(tablets)

Schedule

2 tablets one hour before every meal

tablets at 11 a.m. and 4 p.m.

. 1 tablet at 11 am. and 2 at 4 p.m.
1 tablet at 11 am. and 1 at 4 p.m.

TABLE IL.—AveraGe WElGHT Losses oF 110 PATIENTS WHO RETURNED

‘umber  Starting Final Target Weight
of weig) weight weight loss per
tients (b.) @@.) (b.)  patient (Ib.)

63 174.6 162.6 130.8 12.0
28 164.5 156.9 124.3 7.6
168.4 159.9 132.3 8.5
12 167.6 159.6 127.8 8.4
4, 3, 2 combined. 47 165.9 157.9 126.4 8.0

TABLE III.—RaTE oF WEIGHT Loss

in Relation to Dosage, Weight Loss and Side Effects

W. HARDING 1 RICHE, M.D.® and GERALD VAN BELLE, B.A.,{ Toronto

TABLE V.—OruEer SioE ErFFECTS

Number of Number of
patients tablets
reporting  per day

Type of side effect

Y

Stomatitis. .
Salty taste. . ...
Coated tongue. .
Very tense. . ...
Depressed. . . .
Indigestion .
Cystitis ooz
Abdominal cramps. . s
Headaehe: .. ..uiivuanamammmnsnis

it et D 1 1 ©9 010 09 D
BRNRROOOOOOOD

Med Ass J. July 7, 1962, vol. 87

Siz tablets per day Four or fewer tablets per day
Average . Average
interval (days) interval (days) X

Number between Weight loss Number between Weight loss

Return visit number returning return visits (b. per day) returning return visits (Ib. per day)
1 63 16.9 .378 47 17.5 .216
2 50 18.7 .163 39 19.4 .082
3.. 39 19.0 1135 31 22.9 .050
4.. 29 19.4 130 25 21.6 .064
5. 19 20.9 .097 20 18.1 .065
6 9 19.9 .092 11 15.7 .023
1 %0 0% ki 19:0 000
: B 6 13.1 .052
i 3 16.7 .050
b i 1 14.0 .000

tudy of Phendimetrazine Bitartrate as an Appetite .STh...ht in Relation to Dosage, Weight Loss and Side Effects. W. HARDING etc. Canad

Fen-Phen (‘HI-Hl)

mFEN-FEN®

DIET PILL PROGRAM

BRIAN S. EDWARDS MD
Board Certified in
Internal Medicine and Geriatrics

Fen-Pher

d Primary Pulmonary Hypertension (PPH)

UNDERSTANDING THE DANGERS
OF FEN PHEN:
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Qsymia
* Qsymia : Phentermine + Topiramate
A
. A2 oIH|
e 2 H
o dJ
o ANZtEEF: X8%F(3.75/23) — 14days (2wks)
= = S IT
- 52:57H22(7.5/46) - 12 wks AR = B}
— - K ~ .
o 21} QFS5IH S 2F (3¥5% weight loss) : 3/42 2F (11.25/69) — 14days(2wks)
e X1 %':'—ot(15/92)—12wks AtE = ™I}
A ) ®) Ea
+ 2012'F O|= FDA 5 Ql, 2019'd ot= A|2X] 50l
INGESTIVE BEHAVIOR AND OBESITY
. Influence of Topiramate in the Regulation of
Effect Of T0p| ra mate Energy Balance
1 enis Richard, PhD, Julie Ferland, BSc, Josée Lalonde, MSc, Pierre Samson, BSc, and
on appetite -
From the Centre de recherche de I'hopital Laval et Centre de recherche sur le
meétabolisme énergétique de I'Université Laval, Faculté de médecine, Université Laval,
Queébec, Canada
Retroperitoneal adipose tissue Food intake Vo,
Weight Lipoprotein lipase (LPL) activity 20 p=.002 od .04 & 20
3 5 40 g ' = 16
a £
w 2 3 30 e 10 E 10
5 2 20 5 £ 5
2 § 10 0 0
- - 12345 2345
Chow HSF diet Chow HSF diet Days Days
Inguinal adipose tissue R — ) '
Weight Lipoprotein lipase (LPL) activity STPISa ot Body weight gain
20 20 1.0 p=05  _ 20 p=03
B = ;
15 2 15 0.8 R .0
2 s 206 g ®
s 10 o 10 c > 10
5 ol @ Z @ D 04 'g g
| : S ctall
0.0* . : - 0.0 2 0 I
Chow HSF diet Chow HSF diet T 12345 12345
A control Days Days
B Topiramate A control
[ Topiramate
Denis Richard, et. Al. Nutrition 2000;16:961-966
ne{chst o|tehst Jhg oSt Al
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Effect of Topiramate
on appetite

[ Eligible patients (n=103) l

I I

Ar ized, placeb
generalized tonic-clonic seizures.
Biton, V; Montouris, G; Ritter, F; Riviello, J; Reife, R; Lim, P; Pledger, G

study of topi in primary

Neurology. 52(7):1330-1337, April 22, 1999.

| Not randomized (n=23) I PGTC Seizures All Seizures
p=0.019
60 579
Placebo as allocated (n=41) Topiramate as allocated (n=39) : p=0.003
50 —
l ,:Si' 42%
. 3 40
Followed up (n=41) Followed up (n-39) &2
2 30
&
8
§ 20 -
Withdrawn (n=3) Withdrawn (n=5)
Patient choice (n=1) Patient choice (n=2) 10 1 9%
Limiting adverse event (n=1) Limiting adverse event (n=1)
Lost to follow-up (n=1) Lost to follow-up (n=0)
Other (n=0) Other (n=2)© o i 1%
N 40 30 41 39
Completed trial (n=38) Completed trial (n=34)
Biton, V et.al. Neurology. 52(7):1330-1337, April 22, 1999
A randomized, placebo-c lled study of topi in primary
. generalized tonic-clonic seizures.
Effe Ct of To p I ra m ate Biton, V; Montouris, G; Ritter, F; Riviello, J; Reife, R; Lim, P; Pledger, G
0 n a p p etite Neurology. 52(7):1330-1337, April 22, 1999.
Patients, %
Placebo, Topiramate,
Adverse event n =41 n = 39
All Sei
Somnolence 15 26 clares
Anorexia 7 15
Difficulty with memory 13
Placebo as allocate| Nervousness 10 p=0.003
[ —
Psychomotor slowing 10
42%
Upper respiratory tract 32 41
Followedwp 04 infection
Pharyngitis 5 10
Fatigue 18
Withdrawn =3) | Weight loss 2 15
Patient choice (n=|
Limiting adverse B 4
Lost to follow-up Headache 20 13
Other (n=0) L. 1%
Dizziness 15 10 M 39
Speech disorders and related 2 10
speech problems
Completed wrial ( ApdOminal pain 5 10
* Experienced by =10% of patients in the topiramate group.

Biton, V et.al. Neurology. 52(7):1330-1337, April 22, 1999




Qsymia - CONQUER

Effects of low-dose, controlled-release, phentermine plus

@™

topiramate combination on weight and associated
comorbidities in overweight and obese adults (CONQUER):
arandomised, placebo-controlled, phase 3 trial

Kishore M Gadde, David B Allison, DonnaH Ryan, Craig A Peterson, Barbara Troupin, Michal L Schwiers, WesleyW Day

pofetod
z —#—Placebo
& —m— Phentermine7-5 mg plus topiramate 46-0 mg
= —+— Phentermine 15.0 mg plus topiramate 92.0 mg
€ £ .
£ Ry t | Phe 7.5/Topi 46 : =8.1kg / ~7.8% (ITT)
8 L i 1 —-9.9kg / -8.0% (SC)
]
- i e _ o
14 T % % P 7 % 5770 W Phe 1 5.0/TODI 92 9.8kg / 8.6A> (lTT)
Study completers Wk :=12.9kg / — 10.8% (SC)
Placebo 979 851 744 670 623 589 573 557 979 994
Phentermine7Smgplus 488 437 403 38 363 356 350 338 488 498
topimmate 46.0 mg
Phentermine 150mgplus 981 843 775 747 712 686 660 625 981 995 . .
topiramate 92.0 mg Phe 75/T0p| 46 : >5% - 62% (|TT)
5 1>10% - 37% (ITT)
80 [ Placebo (n=979) . .
pe00001 (20 Phentermine7.5 mg plus Phe 15.0/Topi 92 : >5% — 70% (ITT)
1 topiramate 46.0 mq (n=488) .
707 p<0.0001 [ Phentermine 15:0 mg plus 1> 10% - 48% (lTT)
] topiramate 920 mg (n=981)
60|
p<0-0001
5o
% p<0-0001
g 40| —
2
= 30 ects of low dose controlled release phen erminepus
Effects of low d trolled rel hente Il
o topiramate combination on weight and associated
comorbidities in overweight and obese adults_CONQUER_ a
10 randomised placebo controlled phase 3 trial. Kishore M
Gadde, Lancet 2011; 377: 1341-52
5% weightloss " £10% weight loss !
Effects of low-dose, controlled-release, phentermine plus @+k
topiramate combination on weight and associated
CO N U E R comorbidities in overweight and obese adults (CONQUER):
Sl I .ya - arandomised, placebo-controlled, phase 3 trial
Kishore MG, Daid B Alson,Donna Ry, GriA P, B Toupin, ichod  Schwiers Wy W Day
Placebo (n=993)  Phentermine7-5mg pvalue Phentermine 150mg p value
plus topiramate plus topiramate
46.0 mg (n=498) 92.0 mg (n=994)
Dry mouth 24(2%) 67 (13%) <0.0001 207 (21%) <0.0001
Paraesthesia 20(2%) 68 (14%) <0-0001 204 (21%) <0-0001
Constipation 59 (6%) 75 (15%) <0.0001 173 (17%) <0.0001
Upper respiratory tract infection 128 (13%) 61(12%) 07422 133(13%) 0.7906
Nasopharyngitis 86 (9%) 53 (11%) 02204 98 (10%) 03947
Dysgeusia 11(1%) 37 (7%) <0-0001 103 (10%) <0-0001
Insomnia 47 (5%) 29 (6%) 03832 102 (10%) <0.0001
Headache 90(9%) 35 (7%) 01983 101 (10%) 04467
Dizziness 31(3%) 36 (7%) 0-0005 99 (10%) <0-0001
Sinusitis 67 7%) 34 (7%) 1.0000 85 (9%) 01511
Back pain 49 (5%) 28 (6%) 06199 72(7%) 0-0386
Nausea 42 (4%) 18 (4%) 06754 68(7%) 0.0139
Fatigue 50 (5%) 22 (4%) 0-7010 67 (7%) 01270
Diarrhoea 48 (5%) 32(6%) 02229 58(6%) 03690
Blurred vision 36 (4%) 20 (4%) 07729 60 (6%) 0.-0157
Urinary tract infection 37 (4%) 26 (5%) 01753 54(5%) 0.0855
Arthralgia 54(5%) 23(5%) 05373 44 (4%) 03025
Bronchitis 43(4%) 22 (4%) 1.0000 52 (5%) 0-4004
Psychiatric adverse eventsf
Depression 29 (3%) 14(3%) 0.9054 39 (4%) 02188
Anxiety 21(2%) 9(2%) 06899 41(4%) 00100
Irritability$ 8 (<1%) 13(3%) 0.0053 34(3%) <0.0001
Time to onset (days; median, IQR) 92 (26-164) 36(8-138) 0-0988 29 (17-118) 0.0049
Duration (days; median, IQR) 44 (17121) 35(11-81) 0-2989 29(12-63) 00252
Resolution among patients discontinuing drug 4/5 (80%) 10/10 (100%) 03333 33/37 (89%) 04876
Cognitive adverse events§
Disturbance in attention 7 (<1%) 10(2%) 0-0362 35(4%) <0.0001
Time to onset (days; median, IQR) 22(8-119) 23(10-100) 0-8958 25(11-51) 08223
Duration (days; median, IQR) 39(13-76) 51(8-149) 0-4452 36(18-81) 07353
Resolution among subjects discontinuing drug 3/3(100%) 2/2 (100%) NA 21/21(100%) NA
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INTERVENTION AND PREVENTION Open

H E U I P Controlled-Release Phentermine/Topiramate
stm Ia - Q in Severely Obese Adults: A Randomized
Controlled Trial (EQUIP)

David B. Allison', Kishore M. Gadde, William Timothy Garvey™, Craig A. Peterson®,
Week Michael L. Schwiers’, Thomas Najarian, Peter Y. Tam, Barbara Troupin® and Wesley W. Day*

00 4 8 12 16 20 24 28 32 36 40 44 48 52 56 LOCF

ARt

3
e ]
g 11
= -6 T - -+ -Placebo
%’ | s PHEN/TPM CR 3.75123
ERE S 1 1 —a—PHEN/TPM CR 15/02
g
§ -104 %
8 124 =
=
-14 i
b a0,
704 87
£ 60
a2
3 W Placebo
T W PHEN/TPM CR 3.75723
5 1 PHEN/TPM CR 1502
<3
% P < 0.0001
2 tp-0.0234
a

25% WL 2109 WL 215% WL

Controlled release phentermine topiramate in severely obese adults_ a randomized controlled trial_ EQUIP. David B. Allison etc.,
Obesity (2011) 20, 330-342.

Two-year sustained weight loss and metabolic benefits with
controlled-release phentermine/topiramate in obese and overweight
adults (SEQUEL): a randomized, placebo-controlled, phase 3

stm | a- SEQU E L extension study'™

W Timothy Garvey, Donna H Ryan, Michelle Look, Kishore M Gadde, David B Allison, Craig A Peterson, Michael Schwiers,
Wesley W Day, and Charles H Bowden

L
< ]
g
w
w
°
£
K- &
g TT1 I | T | .
g N Hf{ *%H Yl HH Phe 7.5/Topi 46 : =9.3% (ITT)
£ -12 1 T+ 7711 ) O I A s gy | 8 s )
2 P HH T 9.3% (SC)
14 1 : .
Phe 15/Topi 92 : =10.5% (ITT)
a6 A — .
Weeks: © © NN © O ¥ 0 N © O ¥ @ N © O ¥ O N © O ¥ @ N © O ¥ © W _107%(80)
o
PHENTPMOR 7545 e 13 " 199 wr 128 20
PHENTPMCA 1682 n. 5 206 256 28 248 296
—o— Placebo W PHEN/TPM CR 7.5/46 A~ PHEN/TPM CR 15/92
w
38
£ =15%
K- ]
§ 539°
S 210% i 50.3°
o
—
o
o
a3t
25% %2
0 20 40 ) 80 100
Percentage of subjects (%)
M Placebo B PHENTTPM CR 7.5/46 M PHEN/TPM CR 15/92
(n=227) (n=153) (n = 295) W Timothy Garvey etc., Am J Clin Nutr 2012;95:297-308.
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Qsymia - SEQUEL

Two-year sustained weight loss and metabolic benefits with
controlled-release phentermine/topiramate in obese and overweight
adults (SEQUEL): a randomized, placebo-controlled, phase 3

extension study'=

W Timothy Garvey, Donna H Ryan, Michelle Look, Kishore M Gadde, David B Allison, Craig A Peterson, Michael Schwiers,

Wesley W Day, and Charles H Bowden

DI

>

ystolic blood
pressure

blood
pressure

Lo v 4 oo

baseline (mm Hg)
o

LS mean change from

&

47

Percentage of subjects with

net change” in concomitant
antihypertensive medications (%)

35

-98

HDL-C
1.9

Triglycerides LDL-C Non-HDL-C

2

o

&

=)

o

-13.7%
-125

LS mean percent change from baseline (%)

N
S

with net chang

o
)

of

concomitant lipid-lowering medications (%)

g

Per

MW Placebo

(n=227)

W PHEN/TPM CR 7.5/46
(n=153)

W PHEN/TPM CR 15/62

(n = 295)

W Timothy Garvey etc., Am J Clin Nutr 2012;95:297-308.

Qsymia - SEQUEL

Two-year sustained weight loss and metabolic benefits with
controlled-release phentermine/topiramate in obese and overweight
adults (SEQUEL): a randomized, placebo-controlled, phase 3

extension study'™

W Timothy Garvey, Donna H Ryan, Michelle Look, Kishore M Gadde, David B Allison, Craig A Peterson, Michael Schwiers,

Wesley W Day, and Charles H Bowden

Diastolic blood

pressure

>

ystolic blood
pressure

LS mean change from
baseline (mm Hg)

Percentage of subjects with

=]

& & 6
WM =

-0.4

0.5
-0.6

Triglycerides  HDL-C
11.9¢

LDL-C  Non-HDL-C

A3
-12.5¢

LS mean percent change from baseline (%)

0.7
-0.8

LS mean change from baseline (%)

o
=

Percentage of subjects with

net change® in concomitant
antidiabetic medications (%)

with net ¢
3 8 B

)

.

Percentage of
concomitant lipid-lowering medic;
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W Placebo
(n=227)

W PHEN/TPM CR 7.5/46
(n=153)

W PHEN/TPM CR 15/92

(n = 295)

W Timothy Garvey etc., Am J Clin Nutr 2012,95:297-308.
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Safety of Qsymia for CVD

Current End of days'  Index date for End of
user index supply unexposed unexposed
date +7 days period period
180-day . 60-day Unexposed period
“clean” period Current use period “washout” among former users
Primary
Objective { | PHENTPM ‘
| Fixed-PHEN/TPM |
Vs Any previous use of
vl PHEN (with or without TPM) EHENanderTom
TPM (with or without PHEN)

TIME

Cardiovascular Safety During and After Use of Phentermine and Topiramate.

Mary E. Ritchey etc. J Clin Endocrinol Metab, February 2019, 104(2):513-522

CLINICAL RESEARCH ARTICLE

Cardiovascular Safety During and After Use of
Phentermine and Topiramate

Mary E. Ritchey,' Abenah Harding,

! Shannon Hunter, Craig Peterson.?
Philip T. Sager,” Peter R. Kowey,

¥'Lan Nguyen,? Steven Thomas,

Miguel Cainzos-Achirica,* Kenneth J. Rothman,® Elizabeth 8. Andrews,'

and Mary S. Anthony'

ATl Heakih Soutrs, Research Trngle Par, North Carcina 27708.2184; VS, nc, Campbe,
ool of Medicn, Stanford, Calforia 94305

08028 Barcelons, Span; and “RTI Health Solutons, Waltham, Massachustts 03452-84

ORCID numbers: 0000-0003.0304:8304 (M. € ichey).

Al patients with a dispensing for any of the
study drugs at any time from
014ul2012 - 30Sep2015
N=777522

3

Patients aged > 16 years at the time of
dispensing

N = 743,050

i

Patients with = 6 months of continuous
enrollment and pharmacy benefits prior
o the index date
N = 681,994

i

Patients with o dispensing of fenfluramine
or dexfenfluramine at any point before
or on the first eligible index date
N = 681,994

3

Patients with no surgical procedure
for weight loss before or on the first
eligible medication dispensing
N = 674,135

i

Patients with 0o dispensing for TPM alone
or with a dispensing of TPM alone but (1) with
o diagnosis of seizures or epilepsy within
30 days before or on the index date and (2)
with no daily dose greater than 100 mg within
180 days prior to or on the index date*

N = 616,496

I
12 ¥

Current Users at Study Entry
Patients with no evidence of dispensing of
the study drug of interest in the 180 days
efore the index date
N = 359,020

Unexposed Former Users at Study Entry
Patients with no evidence of dispensing of
a study drug for 60 days after the end of
the last prescription days' supply +7 for a

N=178,575

Current PHEN Current TPM
jsors Users
13 N

Figure 3. Flow diagram of selection into study cohorts
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Cardiovascular Safety During and After Use of
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Mary E. Ritchey Abenah Harding,' Shannon Hunter,! Craig Peterson,®
Philip T. Sager,” Peter R. Kowey.” Lan Nguyen,’ Steven Thomas,'
Miguel Cainzos-Achirica,* Kenneth J. Rothman,® Eizabeth B. Andrews,'
and Mary 5. Anthony'
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026 Barcelons, Spai; and “RT Health Soutons, Waltham, Massachusets 02452-8413

(ORGID numbers: 0000.0003.0304-9304 (M. E. Richey).

Table 2. Crude Incidence Rates Per 1000 Person-Years and 95% Cls for MACE and Components of

This Outcome
Current Use Periods
PHEN/TPM Fixed-PHEN/TPM PHEN TPM Unexposed
Variable (n =19,184) (n = 14,586) (n =124,334) (n = 316,388) (n = 386,136)
3245 2587 24,107 64,607 310,665

Person-years
MACE

Events, n

Events/1000 person-years
AMI

Events, n

Events/1000 person-years
Stroke

Events, n

Events/1000 person-years
CV-related death

Events, n

Events/1000 person-years

3

0.92 (0.19-2.70)
1

0.31 (0.01-1.72)
2

0.62 (0.07-2.23)

0
0.00 (0.00-1.14)

1
0.39(0.01-2.15)
0
0.00 (0.00-1.43)
1
0.39 (0.01-2.15)

0
0.00 (0.00-1.43)

22 218
0.91 (0.57-1.38)  3.37 (2.94-3.85)

1 62
046 (0.23-082) 096 (0.74-1.23)
154

10
0.41(0.20-0.76) 238 (2.02-2.79)

1 -
0.04 (0.00-0.23)  0.03 (0.00-0.11)

622
2.00(1.85-2.17)
335
1.08 (0.97-1.20)
0.83 (0.73-0.94)

0.09 (0.06-0.13)

Table 3. Adjusted IRRs and IRDs for MACE and Components of This Outcome

PHEN/TPM Fixed-PHEN/TPM PHEN TPM
Current  Unexposed Current Unexposed Current Unexposed Current  Unexposed

Variable Use (Reference) Use (Reference) Use (Reference) Use (Reference)
Person-years 2820 232,470 2207 217,665 22,218 251,807 60,889 291,147
MACE

Events, n 424 1 395 17 423 186 539

IRR (95% CI) 0.57 (0.19 to 1.78) 0.24 (0.03 to 1.70) 0.56 (0.34 to 0.91) 1.58 (1.33 t0 1.87)

IRD (95% ClI) —0.79(-2.03t0 0.44) —1.43(-2.37 to —0.50) —0.62(—1.02 to —0.22) 1.11 (0.64 to 1.57)
AMI

Events, n 1 240 0 225 9 241 51 296

IRR (95% ClI) 0.35 (0.05 to 2.52) 0.00 (0.00 to NC) 0.51 (0.26 to 1.00) 0.79 (0.59 to 1.07)

IRD (95% CI) —0.66(-1.37t00.06) —1.02(-1.20to —0.85) —0.39(-0.68 to —0.10) —0.22 (—0.48 to 0.04)
Stroke

Events, n 2 167 1 154 7 167 133 217

IRR (95% CI) 0.89 (0.22 to 3.53) 0.55 (0.08 to 3.85) 0.58 (0.27 to 1.24) 2.81(2.26 to 3.50)

IRD (95% Cl) —0.09 (—1.10 to 0.92) —0.37 (-1.29 to 0.54) —0.23 (—0.49 to 0.03) 1.38 (1.01 to 1.76)
CV-related death

Events, n 0 17 0 16 1 15 2 26

IRR (95% CI) 0.00 (0.00 to NC) 0.00 (0.00 to NC) 1.03 (0.12 to 8.67) 0.35 (0.08 to 1.45)

IRD (95% CI) —0.04 (-0.07 to —0.02) —0.04 (—0.06 to —0.02) 0.00 (—0.09 to 0.09) —0.06 (—0.12 to 0.00)

Cardiovascular Safety During and After Use of Phentermine and Topiramate. Mary E. Ritchey etc. J Clin Endocrinol Metab, February 2019,

104(2):513-522

Original Article

CLINICAL TRIALS AND INVESTIGATIONS

Safety and Effectiveness of Longer-Term Phentermine
Use: Clinical Outcomes from an Electronic Health Record
Cohort

Kristina H. Lewis © 12, Heidi Fischer, Jamy Ard ® !, Lee Barton®, Daniel H. Bessesen®, Matthew F. Daley’,
Jay Desai®, Stephanie L. Fitzpatrick’, Michael Horberg?®, Corinna Koebnick’, Caryn Oshiro®, Ayae Yamamoto?,
Deborah R. Young®, and David E. Arterburn'®

Obesity

Adults 18-64 years with “first”
phentermine fill between 1/2010
and 9/2015, and at least 12 mo of
continuous enroliment prior to fill

(n=18,645)

Source population

Excluded, health conditions at baseline:

- Pregnancy (n=373)

- History of bariatric surgery (n=566)

- Other weight loss medication (n=805)

- Diagnosis of cancer or palliative care (n=347)
- Cardiovascular disease (n=45)

Adults without
defined health conditions
(n=16,509)

Analysis

Excluded, other reasons at baseline:
- First phentermine dose >37.5 mg/d (n=225)
- Measured BMI <27 kg/m? (n=2,312)

Eligible population
(n=13,972)

Figure 1 Flow diagram for identification of incident phentermine users eligible for cohort inclusion from
electronic health records. [Colour figure can be viewed at wileyoniinelibrary.com)

Obesity (2019) 27, 591-602.
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Safety and Effectiveness of Longer-Term Phentermine
Use: Clinical Outcomes from an Electronic Health Record
Cohort

Kristina H. Lewis © 12, Heidi Fischer’, Jamy Ard ® !, Lee Barton®, Daniel H. Bessesen®, Matthew F. Daley’,
Jay Desaf®, Stephanie L. Fitzpatrick’, Michael Horberg®, Corinna Koebnick’, Caryn Oshiro®, Ayae Yamamoto?,
Deborah R. Young’, and David E. Arterburn'®

6 months 12 months 24 months

Percent Change from Baseline Weight

12 M short-Ter (Referent) [ Medium-Term Continuous B Long-Term Continuous
14 . Short-Term Intermittent . Medium-Term Intermittent
1 1
Sy 6 months 12 months 24 months

Percent Change from Baseline Weight

8 85
124 [l short-Term (Referent) [ Medium-Term Continuous [l Long-Term Continuous
sl [ short-Term Intermittent [l Vedium-Term Intermittent 107

Obesity (2019) 27, 591-602.

Obesity

Safety and Effectiveness of Longer-Term Phentermine
Use: Clinical Outcomes from an Electronic Health Record
Cohort

Kristina H. Lewis © 12, Heidi Fischer’, Jamy Ard’ ©', Lee Barton®, Daniel H. Bessesen®, Matthew F. Daley’,

Jay Desaf®, Stephanie L. Fitzpatrick’, Michael Horberg®, Corinna Koebnick’, Caryn Oshiro®, Ayae Yamamoto?,
Deborah R. Young®, and David E. Arterburn'®

TABLE 5 Results from multivariable Cox models?: hazard ratio
for composite outcome of incident myocardial infarction,
stroke, CVD intervention, or death up to 3 years after
phentermine initiation

Hazard ratio cIb
Short-term (referent) Reference
Short-term intermittent 0.74 0.29-1.91
Medium-term intermittent 0.50 014174
Medium & long-term continuous 1.58 0.69-3.63

combined®

*Models include phentermine exposure as time-varying covariate as well as gender,
race and ethnicity, smoking, diabetes, hypertension, baseline BMI, average medica-
tion strength, year of original prescription, and site.

bp = 0.30 for examining differences between groups.

“There were no events in long-term continuous subgroup; therefore, to allow this
group to contribute person-time to the models, it was grouped with the medium-term
continuous exposure category.

Obesity (2019) 27, 591-602.
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