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-
Risk factors of Neurovascular Disease & Stroke

+ Cardiac
— Hypertension
- Arrhythmia
+ Endocrinology
- DM
— Metabolic syndrome (obesity, hypercholesterolemia)
¢ Chronic kidney disease
+ Age

* Medication

Corticotropin-Releasing factor (CRF) and Stress metabolism -
Hypothalamic-Pituitary-Adrenal (HPA) Axis

Common phenomenon presented in the early acute stroke Coexand L
‘S

phase 9 —
Stroke l

@ Hypothalamus
- Trigger generalized stress reaction involving the activation of the l s
mel. M O *

hypothalamic-pituitary-adrenal axis
8 b FED)
- Subsequently leads to 4
@& L et s
Increased levels of serum glucocorticoids B s e
Activation of the symptomatic autonomic nervous system g
Increased cortisol, growth hormones, glucagon, and % 4{} 1. 3 3 5
catecholamine release H (AJnW) (COR » g 5
§ "3
— Increased levels of stress hormones H @semins g
raise rates of aerobic glycolysis, H 4 ('J | g A
b L
promote glucose release from gluconeogenesis and glycogenolysis, g » L 2
S Ao ) 4052 o)

inhibit insulin-mediated glycogenesis

- Increase lactic acid, Neuronal damage

/
.

f@t

v-»w@ 1= 1)

Hypertension

+  Commonest contributing factor to primary ICH, cerebral infarction
¢+ 3-4 fold

* Alcohol, diabetes, male sex, low cholesterol

BP & Stroke
Charcot-Bouchard aneurysm

Target for secondary prevention |

Pathophysiology '
High blood pressure SBP < 130/80 mmHg reduce

cerebral hemorrhage

~ Fibrinoid necross (ipohyalinosis)
- Ocelusion
5 Small vessel occlusion
- Small vessel disease SBP < 140/90 mmHg reduced
ischemic stroke recurrence (WASID.
trial post-hoc analysis)

SBP <120 failed to show non-
inferority in reducing white matter

High blood pressure. = &
FLEE Intracranial atherosclerosis change (STABLE-ICAS il

- Oxidative stess

- Increase inflammation

- Endothelial injury

- Plaque formation \ Decrease ischemic stroke until SBP
- Increase medial mass lowering to 140/90 mmHg

- Progression of atherosclerosis
But,increase ischemic stroke rsk f
SBP is lowered, in bilateral >70%
stenosis

Extracranial atherosclerosis

Fig. 2. Pathophysiology and blood pressure target according to ischemic stroke mechanisms. SBP, systolic blood pressure; WASID, Warfarin
Aspirin Symptomatic Intracranial Disease; STABLE-ICAS, strategy for adequate blood pressure lowering in the patients with intracranial

atherosclerosis.
A - . o o
sz | D8, B, B, YU 2AXIS0| Hotof o= 20t MEA =
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Intracerebral hemorrhage - Hypertensive

| Charcot-Bouchard aneurysm

% WA

Collagenized sacs of arterioles due to
hypertensive vascular pathology

Perforating A.: near High-pressure
parent a.

Fig. 2. CT scan showing hemorrhage in the left insula (A), associated with considerable left to right brain shift, secondary to amyloid angiopathy.
Microscopy (B) reveals two cortical arterioles (arrows) that are acellular due to amyloid deposition. Bar (B) = 50 pym.

Second brain injury - Hypertensive ICH

Fever

Hypotension

Hypoxemia Intracranial T
pressure Entire brain -
Hyperglycemia | | —» —>| ischemic and Ce(ilrsdv:?t\LHQ SECOT:;JK brain
Cerebral perfusion l oxygen deficient
pressure

Electrolyte
disturbance

ase
imbalance

Fig. 1. Pathogenesis of secondary brain insult of hypertensive intracerebral hemorrhage.
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Diabetes Mellitus
+ Causes various microvascular and macrovascular changes, resulting in
complications
+ Susceptible to the consequences of cerebral small vessel diseases
+ Hyperglycemia
— Stroke occurrence
— Poor clinical outcomes (higher mortality)
\_ /
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DM & Stroke

Hypertension
Microvascular Di € Diabetes Mellitus
Lipid Abnormalities
Metabolic Derangements
Autonomic Dysfunction
y
Systemic Arterial Endothelial
Inflammation Stiffness Dysfunction

!

Congestive Heart

Atherosclerosis

|

A

Failure

FIGURE 1.

Possible mechanisms of stroke in individuals with diabetes.

> Stroke |

DM role in ischemic stroke

bl Dlabeles/PesHsa\nemI:nculeg
7 Typergcsemia @
Vo
s Ththerogenic
P— vascuar ity
= B
assodiate
‘complcations.
TRAGE |
. Fibrn-rch clots
) =
collaerais
[ Famopertusion [ |
e et

FIGURE 1

Interferes with thrombolysis.
activity

are

e

Poor reperfusion/recanalisation
outcomes

FIGURE 2 Post-stroke reperfusion outcomes in diabetes and acute hyperglycaemia. Diabetes and post-ischaemic acute hyperglycaemia

Interferes with thombectomy
activity

and impaired colaterals

injury, clot composition

baricr: MMP. matrix metalloprotenase

e S o 888, bood-besin

Antithrombotic Tx for secondary prevention of
cardiovascular disease in diabetes

Primary prevention of CVD

10-year cardiovascular risk

=

Antiplatelet therapy
not recommended

cardiovascular disease

Individual risk of 50-70 years with
g 250 years £
ble_edmg tobe without a high a family history
considered before risk of bleedin of colorectal
aspirin initiation 9 cancer
High risk patients 75-100mg aspirin 75; 0.?"'9 a;pirin
should not be treated daily Yy con be
considered

FIGURE 3 Antithrombotic therapies for primary prevention of cardiovascular disease in diabetes. Adapted from Patti et al.™®® CVD,

Antithrombotic Tx for secondary prevention of
cardiovascular disease in diabetes

Secondary prevention of CVD

l

[

I

==

Ischaemic stroke

Stable y| [LBRCommanded s ic| | As ic| | CHAZDS2VASc || CHA2DS2:VASe
syndrome o with ABI <0.90 | | with ABI 20.91 score22 score =1
disablir Routine
fod - L
et st stroke, inlow m’gf‘:‘;‘ Aspirin not indicated
implantation 6 | | _jricated | | bleedingrisk | | Considered after Y
bi’:rzr::r;)a%rle ot b BT et NomitaminK || . nitation
vascular lowbleeding | | pqpirin + ERDP onatamin K || cetemined on
scaffold andischaemic | | *not ingicated - individual
d risk patients Consider o e
(212 months) Recommended
Lt for 1 year after
medically Lt
managed
et Utelongaspirinor | por | Addtonof f pggion of ol
clopidogrel P2Y12inhibitor | anti-coagulant
Consider phlon aspirin therapy i SOMNR

FIGURE 4 Antithrombotic therapies for secondary prevention of cardiovascular disease in diabetes. Adapted from Patti et al.*® CVD,
cardiovascular disease; DAPT, dual antiplatelet therapy; PAD, peripheral artery disease
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Atrial fibrillation

— mc cardiac arrhythmia

Arrythmia

— Major cause of stroke, heart failure, sudden death, and cardiovascular morbifity

— mc preventable cause of card

ioembolic stroke, accounting for 23.7% of all strokes

Atrial fibrillation

Al forlaton

|

©2012, Bayer Pharma AG
www.thrombosisadviser.com

\\/

Mechanism of Stroke - nvAF

+  Fibrin-rich clot

Atrial fibrillation
in the left atrium

/
Emergent Large Vessel Occlusion(eLVO) - nvAF

J

HSE | Y, G, B4, 2YU 2AXS0| LOfOF Sh= 20t MEA =
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Metabolic syndrome

Hyperlipidemia
Obesity

CKD

Table 1. Stroke subtypes and cerebral pathology in patients with kidney disease

Effect of CKD Effect of AKI References
Ischemic stroke T T [1,5,6,24-36, 108, 109]
Hemorrhagic stroke 1 1 [18-22, 110]
Cerebral microbleeds 1 Unknown [20,22,111,112]
SVD Unknown [39-42, 113]

CKD, chronic kidney disease; AKI, acute kidney injury; SVD, small vessel disease.

Table 2. Mechanisms whereby kidney disease can increase risk of stroke

Mechanism Effect of CKD Effect of AKI References
Cerebral autoregulation 1 Unknown [57,59]
Impaired CBE 1 Unknown [50, 55, 60, 65]
Rate of carotid atherosclerosis 1 Unknown [72-75]

Risk of AF 1 1 [108, 114]
Uremicplatelot-dy 1 1 [1-3,6,115]
Cerebral oxygenation 1 1 [67-70, 116]

CKD, chronic kidney disease; AKI, acute kidney injury; CBF, cerebral blood flow; AF, atrial fibrillation.

S-ICH

Cerebral infarction
- Occlusive
+ Large vessel occlusion
+ Non-large vessel occlusion
— Small vessel disease
- Large A atherosclerosis
+ Carotid A stenosis
+ Intracranial a stenosis

+ VA OS stenosis

Phenotypes

l. Primary prevention - disease control

« HTN, DM, CKD, Metabolic syndrome - Atherosclerosis

- Aggressive glucose control through lifestyle change or medications and

modification of other associated risk factors (such as BP_and dyslipidemia)

+ Arrhythmia

+  Asymptomatic

Intracranial stenosis
Carotid A stenosis

VA, Arch, Subclavian A stenosis

‘see0

LAMER AN 2 4g4Eaa 3 Baa Ny
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oY SUs
/
UsE | DY, S, B, YU 2XHSO0[ HOt0f 5t 20 MEA =X



2022 ExHEH
S2io|2 7|2 oA} 22401 A4}

/

Primary & Secondary prevention —nv Atrial fibrillation

Risk stratification

Use of Oral anticoagulants

~

Stroke risk calculation & OACs

= Hly o0 e 52 5% ) 259 B
0 0 l
1 13 CHA,DS,~VASC 4 4t
2 72 : ; N
3 32 J L
5 67 i
6 98
! 86 syl e || ‘
@S2reMBY || NOAC sl
#913)
8 67
9 152 Figure 1. &SI 21Rf2) KIS 01 A/
' o, CIE SO} Qi 0749 22 03 S5 Bk

b. 139 29 BRI 0 SHI NS0 T2t 31 XBS N2 &
UB(2016 ESC XI2). &2 AL K21 #S1 X2S 1A 29U
(2014 ACC/AHA/HRS XI)

c. 16 ESC AIAMAA 22 a2 T3t

NOAC, non-vitamin K oral

CHA,DS,-VASc score

Sygoixt Ha
AR ASHO e S4/857} AL EE B TEB0) HEHE ARER HIP} ol 39 n
T OPY A HOI 23] 0|4 SHE HYOI 140/90 mmHgS 2oL E= 3K JTHY oHIS 28 59 B2 +1
3 754 Ol +2
i ZHHY0] 125 mg/dL (7 mmol/L)E ZISIAL E= BT HYZOHU a2l MAR X7 81 o= 39 +
555, Uik H5H WHTIA), E2 MY BHUTFY B +2
HRUE DY, PESUYE B S SH(paqueld 1 o
o1 554 014 74 oI5t +
oy +
53 98
X
Vila and Tissue
factor

Apixaban Dabigatran

Rivaroxaban Xa :

Edoxoban

Fibrinogen
— Thrombin
Fig. 1. Mechanism of action of direct oral anticoagulants.
AS &ioF C EANM HXHoH SH=E| oF o= =% =
ME=Z | A=Ay ol'—L'I, —r—1, EXol StXFS0| L0tofF St= 2ot MAA 2X|
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Table 2
Evidence table for the direct oral anticoagulants
Dabigatran i Apixaban Edoxoban
Trial, Year E-LY,” 2009 ROCKET-AF" 2011 ARISTOTLE, 2011 ENGAGE AF TIMI 48, 2014
Trial arms. Dabigatran | Dabigatran | Warfarin [Ri Warfarin| Apixab: jarfarin Edoxoban | Edcxokan 30 mg OD [Warfarin as per
110 mg BD 150 mg BD asper | 20 mg OD asper | 5mgBD| asper 60mg
INR INR INR__ 0D
Numberof — [6015 6076 6022 1131 7133|9088 052 7035 7034 7036
petients
Follow-up 2 19 18 28
period (years)
Age, years 715587 [73 (65-78) [madian 70 (63-76) [median 72 (64-78) [median (intercuartile
(Mean -+ SD) (interquartile range)] | (interquartile range
range)]
Mean CHA, 21 35 21 28
DS-VASC
(Hazard
% per| (Hazard Ratio, | % per| Ratio, 95% % per
(Relative Risk, 95% C)) Year | 95% C)) Year | CI) Year (Hazard Ratio, 95% CI) | % per Year
Strokelsystemic | 1.53% (0.91, | 111%° 169%| 2.1(0.88,0.75- | 24% | 1.27°(0.79, 16% 157% [204% (113, | 18%
embolism 0.74-1.11) (0.66,0.53- 103 0.66-0.95) (087, | 0%6-134
082) 073-
1.04
Major bleeding | 271%* 080, | 3.11% 3.36% 345%| 2.13%° (0.69, | 3.09% 275%° [ 161%7 (047, | 343%
0.69-0.93) (0.93,081- 0.60-0.80) 080, | 0.41-055)
1.07) 071-
091)
Intracerebral | 0.23%" 031 | 030%® 0.76%| 0.49% (067, | 074%| 033%" (0.42, | 0.8% 039%° [ 026%° (0.30, | 085%
bleeding 0.12-047) (0.42,0.29- 0.47-0.3) 030-0.58) 047, | 021-043)
061) 038~
063)
Death 375% (091, | 364% 413%] 1.87% (085 | 221%] 3.52%° (0.89, | 3.94% 3.99% [3.80% (0.87, | A35%
0.80-1.03) (0.88,077- 0.70-1.02) 080-0.99) 092, | 0.79-0.96)
1.00) 0.83-
1.01)

Abbreviations: ARISTOTLE, Apixebar for Reduction in Stroke and Other Thromboembolic Events in Atrial Flbr Ilauon) tial”;  ENGAGE AF-TIMI 48, Effective Anticoagula-
on With Factor Xa Next Generation in Atral Fibrillation-Trombalysis In Myocardial Infarction Study 48 R f

, standard ceviation; OD, once daly; BD, twice daily: INR, international normalized ratio-

tion;™
< Pvalin locs than 0 05

Primary prevention - Atherosclerosis

Carotid A stenosis

+ Carotid A stenting

- 2340 80% 0|4 HAH

- JIENEH T wAo YEo MY NEILs

+ Contralateral occlusion & &8st 50% stenosis

+ Carotid endarterectomy A3 L2 EHE

- F3d970% 0lY ¥H

— USA: 100,000/yr
— South korea: 2,000/yr

+ Use of Antiplatelets & Statin
+ Surgical or Endovascular treatment

Intracranial & Extracranial Vertebral A stenosis
« 1A Ofiof B3 X2HEF S
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+ S-ICH
+ Acute cerebral infarction
— Large vessel occlusion
— Non-large vessel occlusion
\_

Spontaneous ICH

Medical management

- BP target: 130~ 150mmHg within 6h of symptom onset

+ To reduce hematoma expansion & mortality
- ICP control with Mannitol

— Reduce secondary brain injury

Surgical treatment

— Burr hole trephination & catheter insertion + Fibrinolytic irrigation

+ Navigation or Stereotactic-guide

— Craniotomy & hematoma removal

X2 : Fxto| M
fah x| 2

AN E3HA=

(Stereotactic, Navigation)

Acute Cerebral infarction - presentation

Large vessel Acute occlusion: 20-30%

— ICA, MCA, VA, BA, PCA

Small vessel occlusion (Lacune): 50-60%
Cortical artery occlusion: < 20%

— d/t carotid A, VA OS, Intracranial a stenosis

Hypoperfusion infarction: <5%

— severe carotid A stenosis
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Acute Cerebral infarction - Treatment

* IV rtPA (Actylase): ~ 10%
- Symptom onset <4.5hr

+ Mechanical thrombectomy (Endovascular): ~ 10%
— Symptom onset 4.5hr ~ 24hr

— Symptom onset <4.5hr: Contraindication of IV rtPA

« Conservative care

Cerebral infarction (Ischemic Stroke)

Sources of Cardioembolism

TABLE 3. TOAST Classification of High- and Medium-Risk

« TOAST classification TR

Mechanical prosthetic valve
Mitral stenosis with atrial fibrillation

Atrial fibrillation (other than lone atrial fibrillation)

TasLE 1. TOAST Classification of Subtypes of Acute
Left atrial atrial appendage thrombus

Ischemic Stroke Sicksi
ick sinus syndrome
- 1 atd Recent myocardial infarction (<4 weeks)
Large-artery atherosclerosis (embolus/thrombosis) B
Cardioembolism (high-risk/medium-risk)* Dilated cardiomyopathy
. + Akinetic left ventricular segment

Small-vessel occlusion (lacune) Atrial myxoma
Stroke of other determined etiology* Infective endocarditis

[ Medium-risk sources ]
Stroke of undetermined etiology Mitral valve prolapse

Mitral annulus calcification

Mitral stenosis without atrial fibrillation
Left atrial turbulence (smoke)

Atrial septal aneurysm

a. Two or more causes identified
b. Negative evaluation

¢. Incomplete evaluation Patent foramen ovale
Atrial flutter
TOAST, Trial of Org 10172 in Acute Stroke Treatment. Lone atrial fbrillation

Bioprosthetic cardiac valve

*Possible or probable depending on results of ancillary studies.
Nonbacterial thrombotic endocarditis

Congestive heart failure
Hypokinetic left ventricular segment
Myocardial infarction (>4 weeks, <6 months)

TOAST, Trial of Org 10172 in Acute Stroke Treatment.

Cerebral infarction

+ Current Trends & Future Perspectives
of Endovascular Treatment of
Large Vessel Occlusion-Acute Ischemic Stroke
(LVO-AIS)

| History of Endovascular Treatment for AIS

2006: Newrolorm

v | 1980: First angioplasly

1999: PROACT” A,

1999: Acule BA 2008: Ponu
steniing witn approved by
coronary BS. 2008: Enterprise sent

19%9) usod as otrovable stent

mba System
FDA

(Furan et a1 1999) (Kelly etal, 2008)

B
O

X -—J—;

1996:Iacranal ICA
clocta stenting with
Palmaz-Schatz stor
(MeKenzie el L. 1996)
1996; (A approved by

2007: 19 A1
reated with
(Levy etal, 2007)

S patints
SES.
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Reperfusion Time ~ Outcome Failure of previous IA treatment in spite of angiographic recanalization ‘
Imﬂad ofonset-to-reﬂerfusimr time on stroke outcome « JA UK thrOmbOIVSiS with wire diSruptiOn
A
- 100% MCAO, 91% ICAO
avorble ocome (450-0— — Good outcome e X S oo
w « 75% MCAO o , oo
A Rec:?nahzmllon by Mechnn.mnl Embolus »
" .« 364 ICAO Disruption idnu::?g::::’:;l::::og‘mmhnl’m
Z /)
g © muc.mu\n;;n:mwu » :@\
o D
m .
T T S B Distal embolization
Onset-to-reperfusion time
Mu\gm M et al. Circulation 2013;127:1980-5.
\ /
/
| Evidence for mechanical thrombectomy in 2013 |
+ 3 randomized trials comparing IV t-PA to intra-arterial therapy Th NEW ENGLAND JOURNAL of MEDICINE
published in NEJM 2013 found no difference in clinical outcomes:
EDITORIAL
the NEW ENGLAND
JOURNAL o MEDICINE “ ORIGINAL ARTICLE ”
« IMS I sl el e .
Badovascelar Therapy afler Lutrarenois t:PA'versus t:PA Alose Endovascular Treatment for Acute Ischemic
Stroke
*  SYNTHESIS EXPANSION oG, . s D Wl 10
MR RESCUE e NEW ENGL .
JOURNAL ¢ MEDICINE Endovascular Treatment for Acute Ischemic Stroke —
ot o e T o Still Unproven
v Old MT devices Marc I. Chimowitz, M.B., Ch.B.
/ N
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me NEW ENGLAND
JOURNAL of MEDICINE

ed Assessim

Randomiz f Rapid
Endovascular Treatment of Ischemic Stroke

Endovascular Therapy for Ischemic Stroke
with Perfusion-Imaging Selection

me NEW ENGLAND
JOURNAL o MEDICINE

‘Thrombectomy within 8 Hours afier
Symptom Onset in Ischemic Stroke

5 Total Major Thrombectomy
Trials Published in NEJM in 2015
TICI 2b/3 | mRS 0-2 at 90 Death rate
rate days

MR CLEAN 59% 32.6%v.19.1% 21% v 22%
ESCAPE 72% 53% v. 29% 10% v. 19%
EXTEND-IA 86% 71% v. 40% 9% V. 20%
SWIFT PRIME 88% 60% V. 36% 9% V. 12%
REVASCAT 66% 44% v 28% 18% v 16%

24| ZAM(ELVO)

- SUL| EHAAAM =

2015

Large Vessel Occlusion
Stroke(LVOS)

New Golden Standard
Treatment
for Acute Ischemic Stroke

\ Copyrights apply

B

Paradigm Shift in Intra-Arterial Mechanical Thrombectomy
for Acute Ischemic Stroke : A Review of Randomized
Controlled Trials after 2015

12 oo, YorgWonKin
pott o oy

Endovascular thrombectomy after large-vessel ischaemic
stroke: a meta-analysis of individual patient data from
five randomised trials

3@%®

HERMES
collaborators

Mayank Gayal, Bijoy K Menon, WimH van Zwam, Diederik W) Dippe, Peter| Mitchd], Andrew M Demchuk, Antoni Divalos, Charles BL M Majoie,
Aad wan der Lugt, MariaA de Mique, Geoffrey A Donnan, Yo BW EM Roos, AlainBonafe, Reza Jahan, Hans-Christoph Diener,

LudieA van den Barg,Elad Levy, OlvertA Berkhemer, Vitor M Perera, feremy Rempel M anica Milln, StephenM Davis, Danie Ruy, JahnTharnton,
Luis San Romn, Marc Rt Debbie Beume, Bruce Srouch, Scatt Erown, Bruce CV Campbel, Rober ) van Oastenbrugge,Jeffey . Save,

Michae! DHil, Tuder G ovin, for the HERMES collaborators

Mechanical thrombectomy(MT) plus IV t-PA versus IV t-PA alone for LVO

Result in a 50% relative risk reduction of significant neurological disability,

with an outstanding number of 4 needed to treat to avoid 1 severe neurological deficit

\ Copyrights apply

-

MERCI (2004) [EETETETD
the tromous wih
ofa‘corkscrew distaltp then remove
en bic. Prosimal ballon infaion
alous devic rtrieval nto e uide
whie minimizig the ik o embol

STENTRIEVER (early 2012)
EEEEED 'ADAPT (2013)
‘Alarge caiber aspiaton

Engage the trombus vith sent retieve.

deployment,
flow across the occlusion. Proximal baloon the thrombus. Direct aspirtion

whil minimizing te riskof embol then remove the thrombus.

‘SOLUMBRA (ate 2012)

i directly into a large bore intermediate catheter
Wit eai e
J
NSE | DHY, Yin, £, SHY BAXHS0| YOLOF Ot B HF 27
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¢ Clot retrieval Clot ingestion

- Distal embolization - Large bore aspiration catheter

ADAPT Technique

AHA/ASA, ESO guidelines update

+  ASTER(Contact Aspiration versus Stent retriever for Successful Revascularization),
2017, French
+ COMPASS(Aspiration Thrombectomy Versus Stent Retriever Thrombectomy as First -
Line Approach for Large Vessel Occlusion), 2019, North American
J
N
1. Patients should receive mechanical thrombectomy with a stent retriever if
they meet all the following criteria: (1) prestroke mRS score of 0 to 1; (2)
causative occlusion of the internal carotid artery or MCA segment 1 (M1); (3)
age >18 years; (4) NIHSS score of >6; (5) ASPECTS of >6; and (6) treatment
can be initiated (groin puncture) within 6 hours of symptom onset.
= The HERMES pooled patient-level data also showed that mechanical thrombectomy
had a favorable effect over standard care in patients >80 years of age
(cOR, 3.68 [95% Cl, 1.95-6.92]).
= Patients > 90 years of age; very small number - the benefit of MT is unclear.
J
A= . = o .
ASE | DEY, P, £, HHY BXIS0| Yojof st T AFA 27
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2. Direct aspiration thrombectomy as first-pass mechanical thrombectomy is
recommended as_noninferior to stent retriever for patients who meet all the
following criteria: (1) prestroke mRS score of 0 to 1; (2) causative occlusion
of the internal carotid artery or M1; (3) age >18 years; (4) NIHSS score of >6;
(5) ASPECTS >6; and (6) treatment initiation (groin puncture) within 6 hours of
symptom onset.

COMPASS trial 8 ASTER trial

3. Although the benefits are uncertain, the use of mechanical thrombectomy
with stent retrievers may be reasonable for carefully selected patients with
AIS in whom treatment can be initiated (groin puncture) within 6 hours of
symptom onset and who have causative occlusion of the MCA segment 2 (M2)
or MCA segment 3 (M3) portion of the MCAs.

= HERMES & SEER for M2 occlusion; not significant
= Analysis of pooled data from SWIFT, STAR, DEFUSE 2, and IMS Il for M2 occlusion
- Reperfusion was associated with excellent functional outcomes

(MRS score 0-1; OR, 2.2 [95% CI, 1.0-4.7)

First Pass Effect

A New Measure for Stroke Thrombectomy Devices

Osama O. Zaidat, MD; Alicia C. Castonguay, PhD; Tlo Linfante, MD:; Rishi Gupta, MD;
Coleman O. Martin, MD: William E. Holloway, MD:; Nils Mueller-Kronast, MD;
Joey D. English, MD, PhD; Guilherme Dabus, MD; Tim W. Malisch, MD;
Franklin A. Marden, MD; Hormozd Bozorgehami, MD; Andrew Xavier, MD; Ansaar T. Rai, MD;

Michael T. Froehler, MD, PhD; Aamir Badruddin, MD; Thanh N. Nguyen, MD; M. Asif Tagi, MD:
Michael G. Abraham, MD; Albert J. Yoo, MD. PhD:; Vallabh Janardhan, MD; Hashem Shaltoni, MD;

Roberta Novakovic, MD:; Alex Abou-Chebl, MD: Peng R. Chen, MD; Gavin W. Britz, MD;

Chung-Huan J. Sun, MD; Vibhay Bansal, MD:; Ritesh Kaushal, MD; Ashish Nanda, MD;

Raul G. Nogueira, MD

One shot, one kill !!

Purpose—In scute schemi fast
We d

i the oceluded vessel is associated
1 measure for newer | FPE is

with

Neuro

pas

Methods—The North American Solitnire Acute Stroke Registry database was used to identify a FPE subgroup. Their
baseline features and clinical outcomes were compared with non-FPE patients. Clinical outcome measures included
90-days modified Rankin Scale scor, National Instiutes of Health Stroke Scale score, mortality, and symptomatic
intracranial hemorthage. Multivariate analyses were performed to determine whether FPE independently resulted in
improved outcomes and to identify predictorsof FPE.

Results—A total o i

35425.1
i ions (10.1% versus 27, Balloon guide
more frequently with 4.7%) FPE
(median 34 inutes; P=0.0003). FPE predi i (modified Rankin
Scalle score <2 was sesn in 61.3% in FPE versus 35.3% in non-FPE cohors P=0.013; odds ratio, 1.7; 95% confidence
interval, 1.1-2.7) internal caroti

artery terminus occlusion.
Conclasions—The achievement of complete revasculrization from 4 single Solitare thrombectomy device pass (FPE)
is associated with sigaificantly higher rates of good clinical outcome. The FPE is more frequently associated with the
use of halloon guide catheters and less fikely to be achieved with internal caroid arery terminus occlusion. (Siroke.
2018:49:660-666. DOI: 10.116STROKEAHA.117.02031

Key Words: first pass w recanalization w Soltare w sten retrever m stroke m thrombectomy

S U

First-pass effect lowers costs in treatment of
acute ischaemic stroke, study finds

~

+ Achieving a complete recanalization with a single thrombectomy

device pass NO distal embolization

A mRS<2 61.3%
mosn | u-
p=<0.0001
mRS<235.3%
c ChareTide
Non-FPE (n=265) 7 155 s .
Figure 1. First pass effect (FPE) in the North American ]
Solitaire Acute Stroke (NASA) cohort. mTIC! indicates Modified
Thvombolyeis in Cerebral Infarcion. mRSO “mRS1 mmRS2 wmRs3 nmRs4 mmRss mmRse | | amiss2
O — o  Moralty
E
e
4
of
a3 sunon

+  Complete block of antegrade blood flow

- Flow Prevention of distal thrombus migration

- Flow reversal
+ Improvement of Suction thrombectomy

+ Aspiration or Suction thrombectomy via BGC

Decrease distal
embolization

+  Optimo, Cello, Flowgate?
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The NEW ENGLAND
JOURNAL o MEDICINE

TANUARY 4, 018 o T

‘Thrombectomy 6 to 24 Hours after Stroke with a Mismatch
between Deficit and Infarct

A Bonafe, R Budzik. P, Bhuva, DR Y
an, 1. Lewy, P. Michell M. Cher, .
P, Cardons, E.Vezn

jeanedaroglu, .8 Hellnger, L. Feng,
Vors, A} Yoo, AM. Malk A Fursn,
R, Lewis, W, Smith, 5. Liebesking,
imestgstors

The NEW ENGLAND JOURNAL of MEDICINE

‘l ORIGINAL ARTICLE ”

Thrombectomy for Stroke at 6 to 16 Hours
with Selection by Perfusion Imaging

G.W. Albers, M.P. Marks, 5. Kemp, S. Christensen, |.P. Tsai, S, Ortega-Gutierrez,
RA McTaggart, M.T. Torbey, M. Kim-Tenser, T. Leslie-Mazui, A. Sarraj,
SE.Kasner, S.A. Ansari, 5.D. Yeatts, 5. Hamilton, M. Miynash, ). Heit,

G. Zaharchuk, S. Kim, J. Carrozzella, Y.Y. Palesch, AM. Demchuk, R. Bammer,

PW. Lavori, .P. Broderick, and M.G. Lansberg, for the DEFUSE 3 Investigators*

DAWN and
DEFUSE 3
trial

o

2018

[Inclusion criteria

DEFUSE-3"°

DAWN®

[Time window

|Age

ImRS score before qualifying
fstroke

INIHSS score
|Arterial occlusion

IMismatch definition

defiise -3

6-16hours since time
last known well

18-90years
=2; life

expectancy =6 months
=6

ICA and/or M1*

Target mismatch profile
on CT or MR perfusion
imaging, as determined
by an automated image
postprocessing system:
Infarct core

volume <70 mLt

AND mismatch

volume >15mL
(Tmax=-6 s¢)

AND mismatch ratio
(penumbra/core)

>1.8

6—24hours since time
last known well

>18years
=1; life

expectancy 26 months
=10 (see below)

ICA and/or M1

Clinical-imagin
mismatch

Age <80 years and
NIHSS score =10 and
infarct core 0—30 mL
OR age <80years and
NIHSS score =20 and
infarct core 31-51 mL
OR age 280years and
NIHSS score =10 and
infarct core 0—20 mL

1. In selected patients with AIS within 6 to 16 hours of last known normal
who have LVO in the anterior circulation and meet other DAWN or DEFUSE 3
eligibility criteria, mechanical thrombectomy is recommended.

2.In selected patients with AIS within 16 to 24 hours of last known normal who
have LVO in the anterior circulation and meet other DAWN eligibility criteria,
mechanical thrombectomy is reasonable.

DAWN and DEFUSE 3 combined functional outcome

Medical

EVT

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

90-days modified Rankin Scale
Mo W1 W2 73 W4 W5 Me

Journal of Stroke 202022(3)377-386

~

* Portfolio
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IV thrombolysis vs Mechanical thrombectomy
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Endovascular only vs EVT + IV thrombolysis

83X £0 3 HHAHEQ X2 27t EC

MR CLEAN-NO IV ntavenous reatment

MR CLEAN-No IV

ditect endovasculr treatment for acute
ischemicstoke caused by a proximal
intracranialoccusion—stcy proocol fora
andomized cinical ol

(Direct end

TRIAL: MR CLEAN-NO IV

Hypothesis: Direct EVT for patients with acute
ischemic stroke caused by an intracranial
proximal large vessel occlusion in the anterior
circulation is superior to IV alteplase followed
by EVTin terms of functional outcome.

Purpose: To assess the efficacy and safety of
omitting IV thrombolysis before EVT in patients
with AlS/anterior circulation LVO)

Methods: Multicenter randomized (1.1) clinical
trial, IV alteplase (0.9 m/kg) + EVT versus direct
EVT at 20 sites; Netherlands, Belgium and
France. PIROBE design. N=539

Primary Outcome: ordinal mRS
+ Primary analysis: superiorty dEVT
+ Secondary analysis: non-inferiority dEVT

(dEVT) versus i It
treatment in patients with acute stroke due to a large vessel occlusion - LVO)

P

Allocated to
direct EVT
N-273
Ordinal mRS

Primary analysis:

ordinal mRS Does not show dichotomizations Cl 0.65-1.19)

Secondary Outcomes 16 (5.9%)
Symptomatic ICH
(safety)

Mortality (Safety) 56 (20.5%)

followed by

Allocated to
alteplase
0.9mg/kg + EVT
N-266

Ordinal mRS

OverallacOR> acOR 0.88 (95%

14(5.3%) 1.30(0.61-2.84)

42 (15.8%) 1.39(0.84-2.30)

fety O
ICH, mRS dichotomizations, reperfusion (eTICI)

e

Prsenedy Prog Dt Y40 Roos D, for e MR CLEANNOAY Tral
Invssgalors 62021, Anerican et Assooaton AL gt resered

circulation occlusions. No

Did not show non-inferiority or superiority of dEVT over
altepluse +EVTin patients with lschemlc stroke due to proxlmql unterlor

Preliminary pooled data from the DEVT DIRECT-MT, MR CLEAN NO-IV/ AND
SKIP trials suggests the true difference between dEVT and alteplase +EVT

approaches one.

Results reflect the data available at the time of presentation.

SHRINE collaboration

SKIP
DEVT

SHRINE: Systemic Thrombolysis Randomization IN
Endovascular Stroke Therapy Collaboration

Purpose: To evaluate the non-inferiority of
endovascular treatment (EVT) alone
(primary thrombectomu) versus intravenous
alteplase followed by EVT (combined
therapy) in large vessel occlusion stroke
patients eligible for intravenous
thrombolysis (IVT).

Trial Design: Pooled analysis of individual
patient-level data from the SKIP (Japan)
and DEVT (China) clinical trials. Primary
Endpoint: Functional independence

Secondary Endpoint: Reduced disability on
the mRS at 90 days in the pooled cohort

ited By: Roul Nogue'
21, American Hear

naonal Stoke
jon. Allights resery

N=217
Primary

Results Adjusted OR

Thrombectomy

1.23 1.
51.6% 56.7%
90-daymR$0-2 (0.84-1.79); (0.84-1.92);
(114/221) (123/217) 29 26
107 101
90-day mRS shift - - (0.72-1.40); (0.72-1.40);
p=68 p=.99
1.07 103
37.6% 39.2%
90-daymRS0-1 (0.73157); (0.67-1.58);
(83/221) (85/217) 73 =089
115 11
67.0% 70.0%
RESSUBESES (148/221) (152/217) @ 77,'14;3)' (u,;g;gn,
=i
A oo i e non-inferorty of primary
i in patient ting directly to pabl
:er\(els
d OR for 90-day Functional 1.27(0.84-1.92), there is still th

possibility that primary EVT is not non-inferior to bridging IVT/EVT. However, most point estimates
favor primary EVT.

Results reflect the data available at the time of presentation.

ISC, 2021

by Todd Neale

NEWS « Conference News | 1SC2021

MR CLEAN-NO IV: No
Advantage to Skipping tPA
Before Stroke Thrombectomy

There may be scenarios where foregoing IV thrombolytics make
sense, but most centers can stick with the guidelines, experts say.

Hot
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SWIFT DIRECT, and DIRECT-SAFE. BP management - Ischemic stroke

0 0 0

+ Direct mechanical thrombectomy vs Bridging treatment

IVtPA Endovascular treatment Acute phase, general
Stroke onset
evore A
Hypertmsionwithsevere
>20120mmiig 220120 . Lower# by I5Kirom
2uhe s ot
e
D T2hr nand
S6P <10 i AWM ypovelemi shoud be
I gon creed
SEP <10 AV,
g
adneurolcgicalystale
tart antinpertensiv during
Tospialzsaon
Discharge
Tima from
stroke oneset

Fig. 1. Blood pressure (BP) management according to treatment of ischemic stroke; (A) intravenous thrombolysis (IV tPA), (B) endovascular
treatment, and (C) not indicated for reperfusion therapy and secondary stroke prevention. SBP, systolic blood pressure; ESCAPE,
endovascular treatment for small core and anterior circulztion proximal occlusion with emphasis on minimizing computed tomagraphy (CT)
to lization times; DAWN, diffusi ighted imaging or ized hy perfusion with clinical mismatch in
the triage of wake up and late presenting strokes undergaing neurcintervention.

‘ Direct Tra nsfer to Angiogra phy Suite(DTAS) ‘ Direct Transfer to Angio-Suite to Reduce Workflow

Times and Increase Favorable Clinical Outcome
A Case-Control Study

The Direct to Angio Suite workflow ata glance

. Beatriz Mendez, MD: Manuel Requena, MD; Ana Aires, MD; Nuno Martins, MD:
Su spect LVO Sandra Boned, MD; Marta Rubiera, MD, PhD; Alejandro Tomasello, MD: Pilar Coscojuela, MD;
Maridn Muchada, MD. PhD: David Rodriguez-Luna, MD, PhD: Noelia Rodriguez-Villatoro, MD: . o .
Jestis Juega, MD; Jorge Pagola, MD, PAD; Carlos A. Molina, MD, PhD; Marc Ribs, MD, PhD Stroke 2018;49 Marc Ribo, Spain

Evaluation of Direct Transfer to Angiography (DTAS) Suite vs- Computed Tomography Suite

(DTCT) in Endovascular Treatment or Stroke: ANGIO-CAT A Randomized Clinical Trial

ds izati. MRS
P P / \ e

Results Direc Transfer Angio | Directto CTSute | Prvlue [
P
trlpow Suite DTAS orcT a
Ths sty was designed o sty the mgactof a3
Dict o Aniography S (DTAS) oncrical &
[} 18(1524) 2551) 2 =
{DTCT) wordon median QR) -
Triol esign: Prospecive, randomizes- § [mr—
ool 1) oo ool | e PP mes - 2803(1417) B2 No-DT4S (controls)
acie stk paents vith suspectd age i

Door 514877) B (6117) @ [0z
synploms ngelnuhch o staogiesulbe | (rinues medianIQR) <
conpered DTAS vs DTCT i prenosil o
Suspetcd V0, RAGE soro >4 and NIHSS RS
T vl o g, St Evont formprovementof 1 ponton the RS scoteof 22, 35% G
evlaton'ialdephon. iodfod T anass °
(whether received EVT or no). Symptomati ICH 1(14%) 3(1%) 028 e
y y Morat 18(202%) 2(29%% 007
Other Endpoints: Sfety; and Secondary Conclusion: o DTAS (eases) 1
Eficacy Qutcames 02 28

undergoing EVT nd improved the post:sroke disabilty at90 days.

5 Results reflect the data available at the time of presentation.
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| Automated Image Interpretation & Triage | Mobile Stroke Unit(MSU)

BEST-MSU Study- Benefits of Stroke Treatment Delivered by a
. RAPI D Mobile Stroke Unit Compared to Standard Management by
Al Emergency Medical Services

* Vizai

Mobile Stroke Unit Standard
n=8

Purpose: To compare the 90-day stroke ke Mancgerment
outcomes of tPA-eligible patients managed
RAPID > ey Mty > b)) Remiomss by amobile stroke unit (MSU)to standard elPhslaehensesieduit P4
management (SM) by Emergency Medical
Py SofpatientstictedvithinSOminumsoflast 3%
known well

Trial Design: Phase lll alternating week (MSU Time from last known welluntil tPAtreatment 72 minutes 108 minutes
or SM), multicentered, cluster-controlled, P<0.001 P<0.001
chronized Stroke blinded assessment ot entry and outcomes, ]
fatedDetecion ol comparing the 90-day utility hted . 0726, P=0.002 0657, P=0.002
modified Rankin Scale (uw-mRS) of tPA- * mRs 01 53%, p<0.001 43%, p<0.001
Mobile App eligible patients managed by MSU vs SM Results: MSU
el
Anytime, Anywhere Notifications S o o o i

and Ac o RapidAl Results . zmuhufmsmbw

Noincrease in endovascular treatment orspeed in th &S
Hineach

Primary Endpoint: 90-day uw-mRS

2

o g obde A s

Results reflect the data available at thi

@ CASE REPORT

First-in-human, robotic-assisted neuroendovascular

OPENACCESS N
intervention
Vitor Mendes Pereira © ' Nicole Mariantonia Cancelliere,? Patrick Nicholson,
Ivan Radovanovic, Kaitlyn E Drake,* John-Michael Sungur* Timo Krings,!
Aquilla Turk*

JNIS, 2019

Dysplipidemia on statin,
stenosis on sono.
. Rt side weakness, aphasia (iNIHSS 10)
- Onset: 2017 02 01 02: 00
- LNT: 201702 01 01:00
- ER 201702010248
- TtPA: 2017 02 01 03:27 (DTN: 39 min)

Carotid A

Figure 2 CorPath GRX Rokotic System. (A) Robotic arm with
advanced cassette. (B) The set-up of the procedure. The primary
neurointerventionalist vias located in the comer of the angiography
room in a radiation-shielded workstation. At bedside, the team consisted
of the specialised robotic technologist and two neurointerventionalists
procedure anteriorp view), || Who load the devices and control the perfused lines and hubs.

Figure 1 Digital subtraction angiography (DSA) images during the
Rt - o

(A) Preoperative imaging of a right vertebral injection showing the
sidewall basilar trunk aneurysm measuring 12 mm x 11 mm. (8) DSA
per-procedure imaging showing the Atlas stent deployed at the basilar
artery below the bifurcation and across the aneurysm neck, and the first coils). (B) Closer view of the control console showing the sceen
coil deployed inside the aneurysm. (C) Final DSA demonstrating the final uringcoil placement, The smallsceen shovws three columns, each
coil cast. (D) Final DSA showing the aneurysm occluded and a patent corresponding to a joystick, with additional commands such as
stent, with no perioperative complications. millimetric moves or the microcatheter and devices or predefined
totations for the microwires.

Figure 3 The operator's perspective. (A) The screen and the control
console. The robotic arm s operated using three joysticks: one for - Onsetto recandlization
microcatheter, one for microwire and one for the devices (stent and
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Tri-axial guiding

Optimo 9 Fr 90cm,
NAVIEN 072 115cm,
HN5 angio cath.,
Rebar 18,

Synchro-14 wire

dNIHSS 0

lll. Secondary prevention

+  Symptomatic
— Intracranial stenosis
— Carotid A stenosis

— VA, Arch, Subclavian A stenosis
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Messages

Stroke Awareness

Strict BP & DM control

Carotid Duplex

Arrhythmia detection & NOAC

TCD during Renal replacement therapy
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1. Contact dermatitis
2. Atopic dermatitis

3. Seborrheic dermatitis
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Contact Dermatitis
Type of imary Examples of culprits  Evaluation
. ‘contact immunological technique
» among the most common inflammatory dermatitis mechanisms examples
. . Allergic® Type IV hypersensitivity Metals, fragrances, Patch testing,
dermatological conditions reaction preservatives, dyes, repeat open
adhesives, topical application
medications (for test/usetest
N . example, antibiotics),
> exposure to exogenous substances = immune Lirrlisdalaltite
. . . . and antioxidants
response = inflammation in the skin and/or i B Tyoeiv e (@] E
reaction; requireslight ~ NSAIDs, fragrances testing
mucous membranes exposure (primarily
onthe ultraviolet A
spectrum)
Irritant Direct cellular damage ~ Soaps and detergents,
water, acids, alkalis, available; itis
adhesives, solvents, oils  adiagnosis of
exclusion
Photoirritant  Direct cellular damage;  Plants and fruits, No routine testing
(alsocalled  requires light exposure  medications available

phototoxic)  (primarily on the
ultraviolet A spectrum)

-
Protein Type | and type IV High-molecular-weight ~Short-term
hypersensitivity proteins, especially occluded patch
reactions food proteinssuch testing (may be

asinvegetables'™, done onfinger or
spices’™, animal palm), prick-prick
protein”7¢, wheat'”’  testing, skin-prick
and milk’™**"*; other testing

substances include
enzymes’ and latex™**
and cross-reactivity
has been described
between several
protein sources’™

+) Occupational CD encompasses all types of CD

N Nature Reviews Disease Primers volume 7, Article number: 38 (2021)/
HE2 | St LR &7, HEA HESH D X227}
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aps Type of Primary Examples of culprits  Evaluation
Contact dermatitis contact Immunologlcal technique
dermatitis  mechanisms examples
. P Allergic* Type IVhypersensitivity Metals,fragrances, Patch testing,
> Irritant contact dermatitis it preservativesidyes,  repeatopen
adhesives, topical application
4 Wl = medications (for test/usetest
v HEMESY example, antibiotics),
rubber accelerators
v MHEHA and antioxidants
Photoallergic  Type IV hypersensitivity Chemical Ph h
reaction; requireslight  NSAIDs, fragrances testing
> Allergic contact dermatitis Sposteeprimenly
onthe ultraviolet A
spectrum)
S a 2
v A 4 atRigkg Irritant Direct cellulardamage  Soaps and detergents, No routine testing
water, acids, alkalis, available; it is
v MHEEHAEHIS + HSHY adhesives, solvents, oils ~a diagnosis of

exclusion

Photoirritant Direct cellular damage;  Plants and fruits, No routine testing

-

CD and photoallergic CD (also called  requireslight exposure  medications available
phototoxic)  (primarily on the
v UVA S &L Eo|Eas ultraviolet A spectrum)
Protein Type  andtype IV High-molecular-weight ~Short-term
v Icp,AcD 7| Hat Y hy persensitivity proteins, especially  occludedpatch
reactions food proteins such testing (may be
) asinvegetables'™, done on finger or
> Protein contac spices’™, animal palm), prick-prick
protein” """, wheat'”" testing, skin-prick
i > and milk”*’"; other testin
v H1E + HaE 1 substancesinclude ¢
enzymes*™ and latex”™"
v 4,28, 2EA and cross-reactivity
has been described
between several
proteinsources’™
g Nature Reviews Disease Primers volume 7, Article number: 38 (2021))

e N

Allergic contact dermatitis

1> Initial sensitization: the formation of hapten— self- protein complexes

Repeated hapten or metal exposures

Physicochemical properties
of the hapten, exposure
conditions, polymorphisms
and environmental factors

L

Hapten-protein
complelx

=

Hapten e @

- L]
L]
: R
i Damage and . i
! T stress signals \
i - :
| " T e |
N Nature Reviews Disease Primers volume 7, Article number: 38 (2021)/

Allergic contact dermatitis

0|0l Z2tEl 220 =SE[US W FLEI= A4 A H2tUHS

e

> Sensitization

v/ permeation of the allergen into the skin

v’ formation of hapten—self- protein complexes
v’ local inflammatory milieu
v

efficient T cell priming by migratory skin dendritic cells (DCs)

> Elicitation

v' Subsequent exposure to the chemical

v’ localization to the skin and reactivation of hapten- specific effector and memory T cells
v kill haptenized keratinocytes
v

local erythema and epidermal spongiosis

Nature Reviews Disease Primers volume 7, Article number: 38 (2021)/

~

Trends in allergens

304

~ ~
S &
I I

Percentage
]
!

£ NS pg o &
E O A A N

& S « K & <
Cx® \6‘; < \“*:@2 & X

ISR & & o8

& o
<
[ M Europe ESSCA Ml Germany, Austriaand Switzerland Bl Greece B USA Australia Singapore

Fig. 1| Top sensitizers in various regions worldwide. Prevalence of the most common allergens among various locations.
Nickel is the most commonlyidentified contact allergen worldwide, followed by methylisothiazolinone or fragrance mix |,
depending on the region. The presented data is based on studies from Europe (12 countries, time period 2013-2014)%,
Germany, Austriaand Switzerland (2007-2018)'%, Greece (20104-2016)**, North America (2015-2016)*, Australia
(2001-2010)*° and Singapore (2009-2013)*°. *Combined average of percentage of patients sensitized to methylisothi-
azolinone 0.02%, 0.05% or0.2%. "Combined average of percentage of patients sensitized to methylchloroisothiazolinone/
methylisothiazolinone (MCI/MI) 0.01% or 0.02%. ESSCA, European Surveillance System on Contact Allergies.

Nature Reviews Disease Primers volume 7, Article number: 38 (2021)/
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Allergen KCDRG (1983~1985)  KCDRG (1986~1993)  KCDRG (2009~2010)  KCDRG (2015~2016)
N=937 N=2326 N=795 N=214
Nk e e Sl “' BS  nickel sulfate 24
Tuernd o7 57 e 61 Themirosal 22|
Cobalt chloride NA 138 n 73 cobalt chloride 3%
aehicdimine ” - 84 S phenylenediamine AYoF
prkinbhencli BRIt 2 2 . 51 potert butylphenolformaldehyder resin 242k
Poussium cichtomate ne n3 56 89 potassium dichromate A|HIE, 22| 7}=
Carbz mox NA 14 56 NA
Fiogrance mix i 129 52 . fragrance mix 2=
Caloghony NA 33 a3 19
Tauram mix 32 26 37 09
Back weber 27 10 35 NA
fpony resin 2 25 33 Na
ool akohols 30 33 29 09
2000 €6 NA NA 29 n
Heomycn suphate 76 72 26 23
Sanam of Peru 70 47 26 52
Faben ia 34 25 25 0s
“omaldehyde % 8 24 09
Quateraium 15, 29 1.9 21 05
Gaine mix NA NA 20 NA
Enlencdiamine ditydrochloride 14 3 L A
Yetapto mix 33 22 17 0s
Vertaptobenzothiazote NA NA 5 o
Qrsone i . 18 I NA
Korean Contact Dermatitis Research Group (KCDRG), not available (NA)

Allergen of the Year by American Contact Dermatitis Society

Awards [edit]
«2023 - Lanolin
« 2022 - Aluminum
2021 - Acetophenone azine
« 2020 - Isobornyl acrylate 213
+ 2019 - Parabens (Non) Allergent!
+ 2018 — Propylene Glycoll®!
+ 2017 — Alkyl Glucosidel®!
2016 - Cobalt”
+ 2015 — Formaldehydel®
« 2014 - BenzophenonestIl1o]
+ 2013 — Methylisothiazolinonel'! - This chemical is used as a preservative in many cosmetics, lotions, and makeup removers; some of its side effects include flaky or scaly skin,
breakouts, redness or itchiness, and moderate to severe swelling in the eye area.
©2012 - Acrylate[121013]
+ 2011 - Dimethyl fumaratel!#/%] - Dimethyl fumarate is the chemical associated with 'poisoned chairs' and 'toxic sandals'.
2010 - Neomycin (antibiotic)[ 1610171

CONTACT ALLERGEN OF THE YEAR

Aluminum—Allergen of the Year 2022

Bruze, Magnus MD, PhD; Netterlid, Eva PhD; Siemund, Ingrid MD, PhD

Author Information®

Dermatitis: 1/2 2022 - Volume 33 - Issue 1 - p 10-15

e N

Nickel Allergy

1. Choose jewelry carefully. It's common for a nickel allergy to develop from wearing jewelry
containing nickel. Earrings, earring backs and watches are some of the biggest culprits; however
necklaces, rings and bracelets containing nickel can also trigger symptoms. To avoid exposure,
only wear jewelry that is nickel-free, hypoallergenic, or made from metals such as surgical-grade
stainless steel, 18-, 22-, or 24-karat yellow gold, pure sterling silver, or platinum. In addition, wear
watchbands made of leather, cloth or plastic.

2. Check your clothing. It's also common for belt buckles, bra hooks, and metal buttons, zippers
and snaps to contain nickel. If your clothing has these, replace them with ones that are plastic or
plastic-coated. You can also create a barrier between these items and your skin by coating the
items with clear nail polish. However, the nail polish will need to be re-applied often.

3. Cover electronics. Recent reports suggest that some electronic devices, including cell phones,
laptops, and tablets, may contain nickel. To avoid exposure, always use a protective cover on
your electronic devices.

4. Substitute household objects containing nickel with objects made of other
materials. Examples include brass keys, titanium-coated or stainless-steel razors, pots and pans
with silicone handles, and titanium or plastic eyeglass frames.

5. Avoid foods containing nickel if you are extremely sensitive to nickel. Some foods that
contain high amounts of nickel include soy products—such as soybeans, soy sauce, and tofu—
licorice, buckwheat, cocoa powder, clams, cashews, and figs.

Aluminum

- allergen-specific immunotherapy (ASIT)°-7 and aluminum-containing
vaccines.”"8-34 Other aluminum sources such as
antiperspirants/deodorants,’35-37 astringent solutions,?83° and elemental
aluminum®40

Table 1 Injection site pruritic nodule

Vaccines licenced in the US containing aluminum in adjuvants [4]

CC
Vaccines with aluminium adjuvant Vaccines without aluminium adjuvant -
DTP (diphtheria-tetanus-pertussis vaccine) Inactivated Polio Virus
2tE = o] &KX
DTaP (diphtheria-tetanus-acellular pertussis vaccine) Measles vaccine ORE2E HHE Xt2|9| &7

Hib (Haemophilus influenzae type b) conjugate vaccines (not all) Mumps vaccine
Pneumococcal conjugate vaccine Rubella vaccine (MMR),
Hepatitis B vaccines Varicella vaccine

All combination DTaP, Tdap, Hib Influenza vaccines
Hepatitis B vaccines

Hepatitis A vaccines

Human Papillomavirus vaccine

Anthrax vaccine

Rabies vaccine

doi: 10.1097/DER.0000000000000836

\_ /

Open in a separate window

Dermatitis: 1/2 2022 - Volume 33 - Issue 1 - p 10-15 doi: 10.1097/DER.0000000000000836
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Management of Allergic contact dermatitis (ACD)

* First-line treatments of ACD

« avoidance of allergens, skin care education, personal protective equipment, emollients
and soap substitutes, protective cream, topical corticosteroids, topical
tacrolimus/pimelimus, local and systematic application of antibiotics, oral prednisone,

and alitretinoin.

» Second-line treatments

« ultraviolet therapy (PUVA, UVB), azathioprine, methotrexate, acitretin, and low-nickel
diet

Disruption of epidermal
barrier and cell necrosis

Irritant Contact Dermatitis

oI5 215 2o ofsl O F FH7|50| &40 REEl= IF "

Epidermis

Keratinocyte

> release of stress- associated molecular patterns and DAMPs by

injured cells
> sensed by receptors of the innate immune system o Domegeand o
. . . N A R
> release of a myriad of chemokines, proteases , and derivatives of & -
arachidonic acid metabolism
Pro-inflammatory Neurogenic
milieu inflammation
IL-1a, IL-6, SubstanceF.
> Irritants may also excite nociceptors TNE, GM-CSF serotonin
. —
> release of vasoactive peptides (] @ B <
Q. muylr o
» producing acute pain and neurogenic inflammation Dermis \i:}
> vasodilation and the infiltration of diverse leukocytes from the Cellular % @)
blood into the skin, which further amplify the reaction inflratian Q@
Blood vessel
Sensary nerve
Acute pain
_ Nature Reviews Disease Primers volume 7, Article number: 38 (2021)/

-

Corticosteroid Classification & Cross-reactivity

Isofluprednone acetate
Mazipredone

Medrysone

Methylprednisolone aceponate
Methylprednisolone acetate
Methylprednisolone hemisuccinate
Prednicarbate

Prednisclone

Prednisalone caproate
Prednisalone pivalate
Prednisclone sodinm
metasulphobenzoate

Prednisclone succinate
Prednisone " may exceptionally only cross react
Tixocortol pivalate with the acetoni

Triamcinclone

GROUP 1 2 3
Typical Budesonide Amcinonide Alclomethasone dipropionate

members Cloprednol Budesonide (R-isomer)" Beclomethasone dipropionate
Cortisone acetate Desonide® Betamethasone
Dichlorisone acetate Fluchloronide Betamethasone 17-valerate
Difluprednate Flumoxonide Betamethasone dipropionate
Fludrocortisone acetate Flunisolide Betamethasone sodium phosphate
Fluorometholone Fluocinolone acetonide Clobetasol propionate
Fluprednisolone acetate Fluocinonide Clobetasone butyraie
Hydrocortisone Halcinonide* Cortivazol *
Hydrocortisone aceponate Triamcinolone acetonide Desoxymethasone
Hydrocortisone acetate i D
Hydrocortisone-17-butyrate Triamcinolone diacetate Dexamethasone acetate
Hydrocortisone 21 butyrate famci h d D sodium phosphate
Hydrocortisone hemisuccinate Diflucortolone valerate

Diflorasone diacetate
Flumethasone pivalate
Fluocortin butyl
Fluocortolone
Fluocartolone caprylate
Fluocortolone pivalate
Fluprednidene acetate
Halomethasone
M e
Fluticasone propionate
Mometasone furoate

Allergy. 2011 Oct:66(
Contact Dermatitis. 2012 Jan;66(

Irritant Contact Dermatitis

> How chemicals cause skin irritation are poorly understood

> Corrosives (£4’d 2F)

v’ acids, bases or detergents
v’ trigger an intense cell necrosis
v’ causing major disruption of the skin barrier

v' irreversibly damage of the skin beyond repair

> Irritant substances (XIS 2 &

v’ reversible local inflammatory reaction caused by the innate immune system
v’ Water or solvent

v" minimal and reversible effects on epidermal cells

v

require repetitive applications before an ICD reaction occurs

v’ vary from the disorganization of the lipid bilayers of cell membranes to the damage of epidermal barrier proteins
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Irritant Contact Dermatitis

»> Damage to the epidermis -> Barrier disfunction

» Clinical manifestations

v/ erythema, induration and oedema, painful and burning areas of skin

> Resolution of inflammatory reaction

v removal of the offending agent

v' elimination and replacement of injured or dead cells by skin repair processes

Nature Reviews Disease Primers volume 7, Article number: 38 (2021))

Management of Irritant contact dermatitis (ICD) sSamra A

First-line treatments
« physical protection of skin, protective cream/emollient, topical corticosteroids,
and topical tacrolimus/pimecrolimus.

Second-line treatments

ultraviolet therapy (PUVA (psoralen + UVA), UVB), and bexarotene gel
* Third-line treatments

Superficial radiation therapy and oral alitretinoin

/Hand eczema

-
Covid: School hand-washing
'‘damaging children's skin'

® 16 March 2021

https://www.bbc.com/news/uk-england-lincolnshire-56415838

Atopic dermatitis
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Global Burden of Disease project 2017 data

BrJ Dermatol. 2021 Feb;184(2):304-309
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\

* Prevalence ranging from 7.2 to 22.6%,
* Inadults: 1%-3%
b . s
+ In children : 10%-20% Atopic dermatitis
8oy ]
* Primarily a disease of early childhood 7079y0 [
e w
* Since 1960s, the prevalence of AE has increased more than 3-fold 50°59yr m
aoasye m
e -
w29y e
ISSAC 6-12 years |12-15 years
P ——r— oo e —
Asthma and Allrgies in <oy I
Childhood )-KOREA
300000 200000 100000 0 100000 200000 300000
1995 7.3% 3.9%
2000 10.7% 6.1%
Allergy Asthma Immunol Res. 2016;8(3):181-190
Allergy Asthma Immunol Res. 2015 Mar;7(2):101-5
Acta Derm Venereol. 2013;93:438-41
Eur Clin Respir J. 2015; 2: 10.3402/ecrj.v2.24642
DALY of AD correlates with GDP
1500007
o Luxembourg
g 1000001 eQuiar  ®Singapore
s
S elreland
- Switzerland
z . i
g . I T -
500001 L w ¥ ecamada S gt
Lithuania e o« . .8 P
Kazakhstan o o
Goorgia __ *,
Albania @8 ePeru
dia oBolivia
Ghana, K
100 200 300
DALYs rate

The disability-adjusted life year (DALY): a measure of overall disease burden, expressed as the number of years lost due to

ill-health, disability or early death.

The global burden of atopic dermatitis: lessons from the Global Burden of Disease Study 1990-2017*

BrJ Dermatol. 2021 Feb;184(2):304-309
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Hanifin and Rajka’'s diagnostic criteria, 1980
Major 37K, Minor 394

Limitation

- 22 52 i E28HUL
SOIHOIX &S

— SHOIOA B LIEFLIDI S

- F&X 2t X0t B

Patients Controls

Major features

(1) Pruritus 100

(2) Chronic or chranically relapsing dermatitis 100

(3) Typical distribution of skin lesion 917

(4) Personal and/or family history of ulopy 801 18.7¢

Mino features

(1) Xerosix 852 13

(2) White dermographism 842 07

(3) Hand and/or fook dermatiti £19

(4) Dennic Morgan infraorbitat fold 1 193¢

(5) Jich when sweating 776 1200

(6) Anterior neck folds 752 547%

(7) Food intolerance 744 67+

) Inwlerance to wool 713 2030

(9) Coursc influenced by emational factors 684
(10) Immediate skin test reactivity 668 NE
1) Elevated serum IgE 657 NE
(12) Tendency toward cutaneous infection 653 9.40
(13) Cheilitis 569 27
(18) Orbital darkening 534 730
(15) Ichthyosis and/or keratosis pilaris 528 K7
€16) Early age of anset

p 106 months a8

up o 3 years 759

uptos years 829
(17) Recurent conjunctivitis 25 nas
(18) Nipple eczema 231 20
(19) Pityriasis alba 20 1.0
(20) Antesior subcapsular cataracts 143 NE
(21) Keratoconus 00 NE

NE = No examination. *p <0.001. For patient results, 100% =481 paticats, unless indicated
otherwise
1005 = 404 patients,

ZFEHZ|C
+ S ASZO|, ALERL], &5, burrow, 20]
- ARNEE: F0], 2§, =2 2R oM,
c YEO|RY: EY YERL vt=
- o2 ol WiRE, 2 BE, s, 254
o UM H|A FEE A, 5tk Y, Wy o
© EROYE ORY: Y 2 2

-

S

HLOf ZHeteE ZIER I E

United kingdom working party, 1994
Table 1. UKWP criteria for AD in children

UKWP criteria for AD in children

Must have:
ensitive { e Anitchy skin condition in the last 12 months
Plus three or more of:

*
s Onset below age 2
e History of flexural involvement
specific e History of a generally dry skin

+

e Personal history of other atopic disease

» Visible flexural dermaritis as per photographic protocol

Br J Dermatol. 1994 Sep;131(3):383-96
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Global burden of Disease
: Comprehensive global study—analysing 286 causes of death, 369 diseases and injuries, and 87

risk factors in 204 countries and territorie 2012~20174 OLED| TS uQlY HHE

OEZ| TUEZAY(T)
: g 124 oy
The C_ilobal Burfi?n of Disease (GBD) Study 04 | 20139 | 20w | 20158 | 20163 | 20174 1734 §t|”|%
Atopic Dermatitis s
: highest disease burden among skin diseases as measured by disability-adjusted life-years A 995558 | 1008823 | 977761 | 950518 | 954252 | 932483 -63%
DALY 194 O3 | 659,151 | 655077 | 609918 | 576272 | 556818 | 526538 -20.1%
( s)
- 204 04 336407 | 353746 | 367843 | 374246 | 307434 | 405945 207%
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Br J Dermatol. 2021 Feb;184(2):304-309
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JOURNAL OF DERMATOLOGICAL TREATMENT .
== \ / - Taylor & Francis
Clinical phenotypes of AD pp—— e @ wsfe
LETTER TO THE EDITOR [ X
Phanctype Oitrenta aisgnotes
L R e s The atopic dermatitis spectrum disorder. Recognizing the clinical heterogeneity
+ Morphologic AD phenotypes im o in p.a.nems w!th atopic related skin conditions in order to improve therapeutic
| fraofidepmt decision-making and outcomes: an expert panel consensus statement
a. Nummular or discoid dermatitis I Table 1. Example of conditions inchided in the atopic is spectrum.  Table 2. Atopic dermatitis consensus statements.
. . Chronic hand eczema (excluding contact dermatitis) 1. Atopic dermatitis (AD) is a condition with varied clinical presentations
b. PrUrIgO nodularis Nummular eczema and heterogeneous phenotypes. There is currently no gold standard test
Follicular eczema or biologic marker that can be used for diagnosis. In reality, AD exists as
(b)Prucigo nodularis ¢t . i Lichenoid eczema 2 spectrum in which seemingly distinct dermatologic disorders can
c. Erythroderma e it o o v sl Dyshidrosis present as a manifestation of atopic dermatitis.
. . " Prurigo nodularis 2. While disorders such as prurigo nodularis, hand dermatitis, and others
d. Lichenified dermatitis Lichen simplex chronicus may be distinct entities, the underlying etiology for many of these is
Nipple eczema atopic dermatitis.
i iti Asteatotic eczema 3. AIM statement: This consensus group aims to recognize the diversity of
e. Follicular/papular dermatitis Gestational eczema A across separate and propose to
B . Eczema of older adults or atopic dermatitis of the elderly (excluding re-categorize them as belonging to the AD spectrum disorder.
f.  Dyshidrosis or Pompholyx mycosis fungoides) 4. Diseases often exist in a spectrum, some of which are already officially
Eyelid ' contact recognized as such in ICD-10 (e.g. autism spectrum disorder)
. S.  AD spectrum manifests in many different ways. Within this AD spectrum
The. 2. & ot comprehe e e disorder, many entities are related on several different domains - such
as histology, associated disorders, response to therapy, and others.
6. Some examples of entities that can be considered within the AD-
spectrum include: prurigo nodularis, chronic hand eczema (excluding
. Py . contact dermatitis), lichen simplex chronicus, nummular ezema,
Atopic dermatitis spectrum disorder follcular eczema, lichenoid eczema, dyshidasis, nipple eczema,
= — asteatotic eczema, gestational eczema, eczema of older adults (exduding
:OETI| 2Ol 7| XA & A2, OLE] mycosis eyelid contact
=Koy HM7F SR Ql & ol XISI=E 7. The extent of overlap among these conditions includes, but is not
|2 X2H7F 208 Y = A= HeS limited to, dinical overlap, epidemiologic overlap, histologic overlap,
comorbidity overlap, treatment response overlap, and pathophysiologic/
immunologi overlap. Conditions need not overlap in every respect to
be considered part of the AD spectrum.
8. Recognition of AD-spectrum disorder as a valid categorization will lead
G Girolomoni. 7her Adv Chronic Dis 2021, 12: 1-20 to timely access to AD- specific treatment, support and improved
\ ) \\ patient outcomes.
AlX S [=ke} H A | ZHHsS [=1g
MESL | Sotoe t:lxl_l,o-loj-” ZrEstn X| 2
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Treatment of AD sanm Treatment of AD sSarnmri
(a) Treatment of atopic dermatitis: adult (b) Ti of atopic iti il
* For every grade, additional therapeutic options are given * For every grade, additional therapeutic options are given
* Add antiseptics / antibiotics in cases of superinfection * Add antiseptics / antibiotics in cases of superinfection
* Consider compliance and diagnosis, if therapy has no effect * Consider compliance and diagnosis, if therapy has no effect
* Refer to full text for restrictions, especially for treatment marked with ' * Refer to full text for restrictions, especially for treatment marked with '
* Licensed indication are marked with?, off-label treatment options are marked with * * Licensed indication are marked with 2, off-label treatment options are marked with >
SEVERE: Hospitalization; SEVERE: Hospitalization;
SCORAD >50/ or short course of cyclosporin A'?, dupilumab 2, SCORAD >50/ or dupilumab "2
persistent eczema short course of oral glucocorticosteroids '2; persi course of i y inA?3
longer course of ic i i =, 3, azathioprin 3,
ioprin 3, mycophenolate mofetil*; PUVA 1; alitretinoin '* mycophenolate mofetil *
MODERATE: IProactive therapy with topical tacrolimus? or class Il or class III] MODERATE: [ Proactive therapy with topical tacrolimus 2 or class Il or class (Il
SCORAD 25-50/ or topical glucocorticosteroids *, wet wrap therapy, UV therapy (UVB SCORAD 25-50/ or topical glucocorticosteroids °, wet wrap therapy,
recurrent eczema SinmimediumidoselUNS recurrent UV therapy ' (UVB 311 nm),

psychosomatic counseling,
climate therapy

MILD: Reactive therapy with topical glucocorticosteroids class Il 2 or ]
SCORAD <25/ or lepending on local cofactors:
transient eczema topical calcineurin inhibitors 2, antiseptics incl. silver 2,

silver coated textiles !

topical crisaborole

BASELINE Educational programmes,

Basic therapy emollients, bath oils,
avoidance of clinically relevant allergens
(encasings, if diagnosed by allergy tests)

A Wollenberg. J Eur Acad Dermatol Venereol 2020, 34(12): 2717-2744

yct ic counseling,
climate therapy

SCORAD <25/ or depending on local cofactors:

silver coated textiles '
topical crisaborole *

transient eczema topical calcineurin inhibitors 2, antiseptics incl. silver?,

MILD: Reactive therapy with topical glucocorticosteroids class 112 od

BASELINE Educational programmes,

Basic therapy emollients, bath oils,
avoidance of clinically relevant allergens
(encasings, if diagnosed by allergy tests)

A Wollenberg. J Eur Acad Dermatol Venereol 2020, 34(12): 2717-2744

Cyclosporin

e Calcineurin inhibitor
* First choice of systemic anti-inflammatory drugs
e Side effects

— Acute and chronic nephrotoxicity, hypertension, infections, gingival
hyperplasia, elevated blood lipids, liver enzymes and bilirubin

— Dose dependent and observed more frequently in adults than in
children

— Close monitoring of serum creatinine, blood pressure and protein in the
urine is obligatory

e Start with 3 mg/kg/day and raised up to 5 mg/kg/day
e Concomitant topical treatment with TCl or TCS is recommended

Other systemic anti-inflammatory drugs

e Systemic corticosteroids
* Methotrexate

e Azathioprine

* MMF
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Phototherapy Dupilumab

* Narrow band UVB

— Suppress immune response in the skin e Fully-human, high affinity (KD=30 pM) monoclonal antibody against the alpha subunit of the

interleukin 4 receptor (IL-4R)

— Reduce microbial colonization )
* IgG4isotype

— Combination of UV light with TCI or cyclosporin is not recommended « Blocks action of IL-4 and IL-13 at Type | and Il receptors

*  No evidence of antibody-dependent, complement- or cell-mediated cytotoxicity

*  Route of administration: subcutaneous

N EnglJ Med. 2016 Dec 15;375(24):2335-2348
N Engl J Med. 2014 Jul 10;371(2):130-9

g A i B in H H H 1 1
W Placcho W Dupilumab M Dupllumb st insolo1 Erstinsol02 Dupilumab shows long-term safety and efficacy in patients with moderate to severe
everyotherwk  every w - . o
m " \\\ atopic dermatitis
IGA .
g2 ot £ w .
» £ 0 %
& - & s
L £ E 30
RS £ &
O % 51 &
£ 8 H 5 q
£8 $ 3 w0
<
go G
2 »
e 12 & & 3 12 16 T
Study Week Study Week 2 .
soLo1 soLo2 - 2 2 =y
C Pruritus NRS in SOLO 1 D Pruritus NRS in SOLO 2 . [ =
H B S e
B EASI = o
£ £ g
2 £ £ o] o
71 3 3 Duptumab
i il oy Pt
H £ e
3 % & -0 B
5
b o » o
A 12345678 910111213141516 = 12345678 910111213141516 Study week
SoLo1 soLo2 Study Week Study Week

Phase 3 trials, N Engl J Med. 2016 Dec 15;375(24):2335-2348 J Am Acad Dermatol. 2020 Feb;82(2):377-388
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3 -\ W{\M Tofacitinib mﬂ;: I

J Allergy Clin Immunol. 2021 Oct;148(4):927-940

/

/
JAK inhibitor
 Baricitinib: S5 0|X E (Olumiant®, Lilly)
» Upadacitinib: 212 3 (Rinvoq®, AbbVie)
» Abrocitinib: A|BI 2 (CIBINQO®, Pfizer)
\
/
692 Da”en#-iurez. Efficacy Over Time
[&] easizs EASIS0
s
® * 3 2 ® & UDIHHUIIH\B(H:}‘QS)]
E f e 3
E ®
g Dupilumab (n=344) g
L L st (1-34)
e
[c] easiro0 [©] worst pruritus NRS
s ;
§ © % o Dupilumab (n=344)
oo 3
g 40 N £ -60 $
&£ 20 N o 80
o- Dupilumab (n=344) ~100-
e

Dupilumab/JAK inhibitor E& 7|

-3 Ol&f S40| 2|& == g RI(2H18M 0] &)
- ZAZ|ZA| 45 O| &k /A HAAK|A| (Cyclosporine EE= Methotrexate)
A

=
=2
Ol 2| 23IASOH = 2HS 50%0| 4 Z4)0| YAHU F2E S22 AIBY 4= 8l=

- dupilumab 2FA| E04 A|Z}f Z EASI 23 O] 4AF

6M| Ol 18M| D2 SS~SS 401 A H OLELI| R - B2
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Topical corticosteroids (TCS)

Topical corticosteroids

— Still the first-line anti-inflammatory treatment option in AD.

— The choice of the TCS depends on the patient’s age, disease
severity and location of AD lesions.

— For routine treatment of flares, once-daily application of a potent
TCS is sufficient, usually for 3—5 days.

— The most constructive way to use TCS and avoid steroid-related
side-effects is not to spare them during acute flares, but through
early TCS intervention combined with consequent baseline
emollient skincare to stabilize the disease.

— Side effects

* Atrophy, striae, purpura, telangiectasia, hypertrichosis, acne-like rashes

A Wollenberg. J Eur Acad Dermatol Venereol 2020, 34(12): 2717-2744

B 271 2AAER0[E2| 2T

=(Polency) #4812(Generic name) : & (Formuiation)

Betamehasone dipropionate 0.05% Ointment .

Class 1 Ciobeiasol propionate 0.05% Cream, lafion, oinfment, soluton LRSS E, HEHOIE

(o4 253t i) Halobetasol propionale 0.05% Cream, oniment C=a
Diflorasone diacetate 0.05% Ointment T
Betamethasone dipropionate 0.05% Cintment, cream FEES
Mometasone furoate 0.1% Gintment = oo
Halcinoride 0.1% Cream, ointment z=E au
Fluocinonide 0.05% Cream, gel, soluion
DNiflorasone diacetate 0.06% Qintment

b Thea

Desoximetasone 025% Cream, oiniment Ol ~mpes 24, of| Amp=,
Desoximetasone 0.05% Gel OlSAI K2, HEtS 2M, ¢
Amcinonide 0.1% Cream
Belamethasone dipropionate 0.05% Cream 2iict 38, Hed 33
Betameihasone valerate 0.1% Ointment, soluiion
Fluicasone propionate 0.005% Ointment
Diflorasone discelale 0.06% Cream

Mometasone furoate 0.1%
Methyiprednisolone aceponate 0.1%.

Cream, lotion
Cream, lotion, ointment

O|2F, =0 ElE, C=ES I3
OEUIEL ETE

Triamcinclone acetoride 0.1% Qintment

Belamethasonc valerate 0.12% Foam

Fluocinolone acetonide 0.025% Qintment

Hydrocortisone valerate 0.2% Qintment

Prednicaroate 0.25% Qintment

Fluicasone propionate 0.05% Cream

Betamethasone dipropionate 0.05% Lotion

Triamcinclone acetonide 0.1% Cream 2 =oa 32 03%
Hydrocortisone butyrate 0.1% Cream, lotion Si—= =8 Us7%
Hydrocortisone valerate 0.2% Cream

Fluocinolone acetonide 0.025% Cream

Betamethasone valerate 0.05%
Prednicarbate 0.25%

Cream, lotion
Cream, lotion, solution

CiOtE, 2LE|HOf MoK A 2

«

Alclometasone dipropionate 0.05% Cream, lotion
Desonide 0.05% Cream, lotion
Triamcinclone acetoride 0.025% Cream

2|Z0A 2M 03%
EEREE

Class 7
(58t HH)

7€} hydrocortisone, dexamethasone, fumethasone,
prednisdlone, methylprednisolone HIH|

2|=WA 32 0.15%

/25365

nmHHEnN N
H 271 BAAHR0|E2| AT -
U= (Potency) Si812(Generc name) : HEFormuiatior) nxiEn
Betamethasone dipropionate 0.05% QOintment
Class 1 Clobetasol propionate 0.05% Cream, lotion, ointment, solution

(o4 25+ M)

Halobctasol propionatc 0.06% Croam, cintment

Dilorasone diacetate 0.05% Girtmer
Betamethasone dipropionate 0.05% Girtmert, cream
[ Mometasone furcate 0.1% Ointmen |
TECTOTE O resTOET
Fluocinonide 0.05% Cream, gel, soluion
Dilorasone diacetate 0.05% Girtmer
Desoximetasore 0.25% Cream, ciniment
Desoximetasore 0.05% Gel
Amcinonide 0.1% Cream
Betamethasone dipropionate 0.05% Cream
Detamethasone valerale 0.1% Girimert, solution
Fluticasone propionate 0.005% Girtmer
Dilorasone diacetate 0.05% Cream
[ ometzsore trome o1 Cream,_lolion ]

Methyipredhisclone aceponate 0.1% Cream, lofion, ointment
Triamcinolone acetonide 0.1% Ointmen
Betamethasone valerate 0.12% Foam
Fluocinclone acetonide 0.025% Ointmen
Hydrocortisone valerate 0.2% Ointmen
Preanicarate U.zo% Unimen
Fluticasone propionate 0.05% Cream
Betamethasone dipropionate 0.05% Lotion
Triamcinolone acetonide 0.1% Cream
Hydrocortisone butyrate 0.1% Cream, lofion
Hydrocortisone valerate 0.2% Cream
Fluocinclone acetoride 0.025% Cream

Belamethasone valerate 0.05%
Prednicarbate 0.25%

Cream, lofion

Cream, lofion, solution
Alclometasone dipropionate 0.05% Cream, lofion
Desonide 0.05% Cream, lofion
Triamcinolone acefonide 0.025% Cream

7|+ hydrocortisone, dexametnasone, fumethasone,
predrisuone, melhyiored isuone J

2 yst6

Proactive treatment - TCS

~

Hanifin et al.
— Fluticasone propionate 0.05%
— 20 weeks
— Flare 7.7H Z&
Berth-Jones et al.
— Fluticasone propionate 0.05% cream
— 16 weeks
— Recurrence-free period 2HH
— Recurrence 2l == 5.8H|
Peserico et al.
— Methylprednisolone aceponate 0.1%
— 16 weeks
— No flare during the entire study period (66%)
No sign of skin atrophy during proactive treatment of TCS

Br J Dermatol 2002;147:528- 537
BMJ 2003,;326:1367.

BrJ Dermatol 2008;158:801-807
Ann Dermatol. 2012 Aug;24(3):253-60/
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Topical calcineurin inhibitor

* Topical calcineurin inhibitor
— Tacrolimus 0.03%, 0.1%, pimecrolimus 1.0%
— Inhibiting synthesis of proinflammatory cytokines
— Alternative therapy to corticosteroids, similar to a corticosteroid with
moderate activity
— Do not cause skin atrophy and protect barrier function
- A AT dE TR
o WRY FHAEUEZ
s 1mEFU A
» £35] tacrolimus = oint ¥ 22 ALEZH0| 2HES 0|2 B

Proactive treatment — TClI

*  Wollenberg et al.
— Tacrolimus ointment 0.1% twice weekly
— 257 adults
— Over 12 months
— Induction phase twice daily for up to 6 weeks

— Significantly fewer flares with tacrolimus 0.1% (56.9% vs. 29.6%), significantly reduced duration of
flares (12.4% vs. 31.5%)

— Median flare-free time was longer with proactive treatment with tacrolimus (142 days vs. 15 days)
e Thagietal

— European children study

— Tacrolimus 0.03% twice weekly

— Over 12 months

— Proactive therapy reduced the number of flares, proloned the flare-free time
e Palleretal

— Thrice weekly proactive use of tacrolimus 0.03%

— 40 weeks

— Median flare-free time 169 days vs. 43 days

Allergy 2008;63:742-750
Br J Dermatol 2008;159:1348-1356
Pediatrics 2008; 1 22.’61210-1218/

Seborrheic dermatitis

e Infantile and adult forms exist

e Characterized by erythema and greasy scaling

Image: Seborrheic Dermatitis (Infant) - MSD Manual P

. P Edition (msdmanuals.com
e Scalp, ears, face, chest, and intertriginous areas

e Etiology unknown but may be related to increased sebum secretion, abnormal

sebum composition, certain drugs, or Malassezia yeasts

e Parkinson’s disease, HIV, neuroleptic drugs
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Winter
Old aged: &= J| s X 6t
Irritants (frequent bathing)

Atopy

Treatment of Eczema

¢ Identifying and removing the cause
* Elimination of triggering factors

— heat, food, drug, psychogenic factors, etc
¢ Classic dermatological therapies

— Moisturizing therapy
Topical corticosteroids, topical calcineurin inhibitor (Tacrolimus, pimecrolimus)

— Antihistamines
Systemic corticosteroid, cyclosporine, methotrexate

Dupilumab, JAK inhibitors for atopic dermatitis

/
Xerotic eczema
L
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: Tanner / SMR (Sexual Maturity Rating)

f
" VY
‘f{ Prepubertal {( | } 1 H Y g Prepubertal
1 I_ ,J
Breast /( ! ? 2 / 1 Presexual
bud hair
Vo ) v
| | Breast (\ ‘ ‘) 3 \ Sexual
elevation / ¥ hair
; Areolar é( > 4 ( H Mid-
d tchi
"ll H/ moun | ‘Y escutcheon
Adult 4 f ( Female
,l" contour - ? 5 escutcheon
4
Physiologic Growth and D During A . Pediatr Rev (2004) 25 (6): 194-200.
Spering Pediatric Endocrinology 5th edition. Fig 16.30.
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Apex strength
spurt
Height
Height spurt
spurt
v 10%2-16 13-17Y2 9'/2—14%2
Penis Menarche
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11-147% 13217 Dud
Testis Breast
3 10-13%2 14'2-18 813
Pubie = Pubic hair 2 3=4=————s5
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White A, USAINCHS 1973
Tanner & Davies 1985
USAPROS 1997

USAINHANES 2001
Black A USA/PROS 1997

Finland 1983
Sweden 199
Denmark 1998
UK 1993
Germany 1996
Netherlands 2000
Belgium 1985
Switzerland 1983

France 2001

tealy 1995
Spain 2002
Greece 1999

Well-off, Hong Kong 1997
sapan 1992

India 1998

Thailand 1997

Chile 2000

Venezuela 2000

Cameroon 1999

South Africa 1990

=
0 menarche

o w
Aoe e Moz

Girls Boys References
Thelarche | Pubarche Menarche
White 9.96+1.82 | 10.5141.67 12.8841.2 Herman-Giddens 1997
African American | 8.87+1.93 | 8.78%2.0 | 12163121
White British 813 1.69£1.21 9.5 | Marshall WA& Tanner
p M. Arch Dis Child
Mm15£11 35 | 9051324
Caucasian 8 95 9 :n;er;ﬁe\d RL.

o ediatrics
(Traditional) 2000106:6223
White 7 9 | LwPES. Kaplowitz Pe.

Pediatrics
African American 6 9 | 1999m04:936-41
Europe 8 9.5 | MulD.Pediatr Res

200150:479-86
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Average (mean or median) ages at onset of breast development (B2) or menarche in
7 different well-off populations around the world. Endocr Rev 2003;24:668-693
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= Precocious Normal puberty 2 Delayed GnRH
s Puberty 3 I Puberty deficiency
= H
= H
=2 - 3
Premature thelarche
Exaggerated thelarche
Slowly progressive CPP
Rapidly progressive CPP
- T T
-[
The spectrum of gonadotropin secretion in girls with normal and abnormal puberty.
Sperling Pediatric Endocrinology 5" Edition. Fig 16.31.
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@ m Lancet Diabetes Endocrinol. 2016 Mar;4(3):254-264
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- ldiopathic, CNS >
tumors, Malformation

-> Activation of
hypothalamic- >
pituitary-gonadal axis
with GnRH secretion
leading to increased
LH and FSH secretion

ovarian,

Adrenal,
testicular tumors,
autonomous gonadal
activation

Excess sex steroid
production with
suppression of
hypothalamic-pituitary
axis

- Unknown but not
associated with full
activation of the
hypothalamic-
pituitary-gonadal axis

- d=5Teo| Al

Mediobasal hypothalamus
GNRH1/KISSTR
FGF8/FGFR1 (KAL2)
TAC3/TACR3
PROKZ2/PROKR2
KAL1/NELF
LEPALEPR
PCSK1/WDR11
SFIDAX1

IGF-1
Pituitary gland FGF
GNRHR
PROP1/HESX1
LHX3/LHX4
SOX2/SOX3
SFI/DAXT

Gonads
LEB/FSHBR
LHR/FSHR
SFI/DAXT

11

e
Glutamate /

Other factors
Leptin

TGFB

- 7

neuron AVPN ARC

Kisspeptin

LH/FSH

O

e

Sex steroids

deficiency in humans .

o

Inhibin B

AL oly

——» Excitatory
<===-4 Inhibitory

Mutations in several genes involved in each site have been shown to cause isolated GnRH
Curr Opin Endocrinol Diabetes Obes 2013;20:62-68
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- Craniopharyngioma
- Papilledema or Tumor
optic atrophy Optic

- Hypothalamic Hamartoma | Pituitary ¥
- m/c brain lesion P s
- Ectopic neural tissue of

Ritditary 24
GnRH secretory neurons Worgland

m/c reproductive neoplasm in children

< 5%, malignant

Germ cell tumors, epithelial cell tumors, sex cord-stromal tumors
Tumor markers : a -fetoprotein, hCG, CEA

- Hu s

- Ovarian cysts

13

- ME&ZO| ZIE

- Signs
- Rapid advancement through Tanner Stages
- Spurt growth velocity
- Bone age advanced

- Hormonal criteria
- 7/ LH = 0.6 mIU/mL, E2>10 pg/mL, T>=25 ng/dL
- MSEE I SEE T SFY M=STU 0 US HSo| ME 52U
- EIEI AL MMXISSE2UESEE XS HAL
: peak LH = 5.0 IU/L

- M SU0| 2nEl=E B,

human chorionic gonadotropin, a -fetoprotein 3

oo

. Sella MRI Ix.
EFM MZREo= ZIEHE BE Ho}
- 6M O|2t S5M MERS ZIcH2 Oiol
- fY welo]| wa| ZIMElE= 00 =, EF E2>30pg/mL
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- café-au-lait spots/ macules
. 15

- =X H

Olx|= 71 Y==F Signs

Hyperpigmentation Hirsutism & Ache
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= EX|H QIE|= 7MY U=5T Signs

Mucocutaneous pigmentation
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= X|= : GnRH agonist
. s zA

Leprolide acetate

Leuplin 3.75mg 4 weeks Takeda
Leuplin 11.25mg 12 weeks Takeda
Lorelin 3.75mg 4 weeks Dongkuk
Luphere 3.75mg 4 weeks Daewoong
Triptorelin acetate

Decapeptyl 3.75mg 4 weeks Ferring
Dipherelin 3.75mg 4 weeks Ipsen
Dipherelin 11.25mg 12 weeks Ipsen

19
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Diagnosis of Hypothyroidism

Case |

* 50/F, fatigue, weight gain (9kg/year), hoarseness, cold intolerance
* P/E of thyroid gland: slightly enlarged, firm, not tender

T3 (Total) 73 87-184 ng/dl
Free T4 0.63 0.70-1.80 ng/di
TSH 45.4  0.4-4.1 ulU/ml

» Further tests?

» Thyroid function status?

/
Causes of hypothyroidism
TIIRH :| 24 01%HY)
* Primary: || Free T4 & 1 TSH|
* Autoimmune (Hashimoto’s thyroiditis) — m/c 7
* latrogenic, drugs, congenital, iodine deficiency, infiltrative ds.
R T, Ty 2u8@H)
* Transient
* Painless/postpartum thyroiditis, subacute thyroiditis
* Central (secondary, tertiary):\l FreeT4 & — or | TSH \
* Brain tumors, pituitary surgery or irradiation, hemorrhage, infection
/
SEH | N0 25| Hote Ydid 7|5 ole 2 xtel H2 X2
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Symptoms and signs of hypothyroidism

HYPOTHYRoIDISM

INTOLERANCE TO Coub * General: Fatigue, Weight gain, Cold intolerance
RECEDING HAIRLINE
FACIAL ¢ EYELID EDEMA
DULL-BLANK EXPRESSION
EXTREME FATIGUE
“THICK TONGUE -

skowsreEcH  Cardiovascular: Bradycardia, Pericardial effusion, CHF
ANOREXI1A

* Dermatological: Dry skin and hair, Myxedema
* Musculoskeletal: Stiffness, Muscle aches, | DTR

LETHARGY

DRY SKIN . .
) sarLe s * Metabolic: | Basal metabolic rate, 1Cholesterol, TG
MUSCLE ACHES. HAIR . . . .
s * Gastrointestinal: Constipation, lleus

TURS
CONETIPATION: MENSTRUAL DISTURBANCES

e CLINICAL MANIFESTATIO * Neuropsychological: Cognitive dysfunction, Depression
INORMAL TEMP

Phepiesen * Hematopoietic: | Erythropoiesis, Anemia
Yloc

s Gy * Reproductive: Hypermenorrhea, Infertility, 1 Prolactin

Primary hypothyroidism: Hashimoto’s thyroiditis

= Chronic lymphocytic thyroiditis, chronic autoimmune thyroiditis

The most common cause of hypothyroidism in iodine-sufficient areas of the world

Female > Male

Thyroid goiter

Thyroid cell destruction by both humoral and cellular immune responses
Autoantibodies: thyroid peroxidase Ab (anti-TPO, >90%), anti-thyroglobulin Ab (Tg Ab, 50-60%),
TSH receptor Ab (TSH-R-blocking, 10%)

Hashitoxicosis: a transient hyperthyroidism caused by inflammation associated with HT

Case |

* 50/F, fatigue, weight gain (9kg/year), hoarseness, cold intolerance
* P/E of thyroid gland: slightly enlarged, firm, not tender

T3 73 87-184 ng/dI
Free T4 0.63 |0.70-1.80 ng/dl
TSH 45.4  0.4-4.1 ulU/ml
Anti-TPO 179 0-341U/ml
Thyroglobulin Ab 349 | 0-I51 IU/mlI

> Diagnosis?

Treatment of Hypothyroidism

/

SEH | N0 25| Hote Ydid 7|5 ole 2 xtel H2 X2



2022 2x1EH

S2io|2 7|2 oA} 22401 A4}

/

Synthetic thyroid hormones

* Levothyroxine (LT4): Golden standard

WX 20| E (Synthyroid) MK Z A (Synthyroxine)

88 Vo . o »? &%

~

WG ap® i@Paa

== i

. Liothyronine (T3) short half-life, before RAI or |-scan
-
* Comthyroid (T3 12.5 ug +T4 50 ug): g e ~

* Insufficient evidence to support the routine use of a combination of T4 and T3 therapy

* Candidates: patients who not felt well on T4 monotherapy (thyroidectomy, RAI, low T3)

HEZH (Tetronine) ZXI20|= (Comthyroid)

hd

Thyroid hormone production and metabolism

Thyrold Blood Target tissues

* T480~ 100 pg/day
:All T4 is produced in the thyroid

* T3 30~ 40 pg/day
:Most T3 (80%) is produced by
extrathyroidal deiodination of T4

Nuclear TR

Levothyroxine

&
™

Levothyroxine (LT4)

* Long half-life of LT4 (around 7 days) - taking once a day

* LT4 should be taken on an empty stomach with water.
- 30 to 60 minutes before breakfast or at bedtime 4 hours after dinner

* LT4 should not be taken with other meds (antiacids, calcium, iron) or
drinks (coffee, milk) that interfere with its absorption.

* Peak levels of fT4 is about 4 hours after taking LT4.
- On the day of the TFT test, take LT4 after the test.

Hypothyroidism
Nat. Rev. Endocrinol. 2014;10:164—174
%
Treatment
* Goals of therapy
* Amelioration of symptoms
* Normalization of serum TSH (In case of central hypothyroidism, serum T4)
* Dose and monitoring
* <65 years of age & cardiovascular disease (-): |.6pig/kg/day (athyretic patients)
* >65 years of age or cardiovascular disease (+): Start with a dose of
<25~50 pg/day and gradually increase the dose
* TSH reaches a steady state about 6 weeks after initiation of treatment or
dose adjustment. 2> TFT follow-up at 4 ~ 8 weeks
J
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Case 2

* 56/F, Hypothyroidism treated with LT4 100 g daily

T3 (Total) 93 87-184 ng/dI
Free T4 1.21 0.70-1.80 ng/dl
TSH 13.6 0.4-4.1 ulU/ml

» Possible causes?

» Management?

N
/
Case 2
* 56/F, Hypothyroidism treated with LT4 100 g daily
T3 (Total) 93 87-184 ng/dl
Free T4 1.21 0.70-1.80 ng/dl
TSH 13.6 0.4-4.1 ulU/ml
» Possible causes?
» Management?
\_

Lag in TSH reset during unstable thyroid status
ATD or RAI LT4 treatment
il | e, | ontion | e, | v | i
FT4
Euthymld :
reference
range \
Months 0 9
Mos
mum: W TSH  FreeT4 TSH FreeT4 TSH
/
LT4 therapy in specific conditions
* Subclinical hypothyroidism
* Pregnancy
* Thyroid cancer after thyroidectomy
/
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Case 3
* 56/F, Fatigue, Health checkup results
T3 (Total) 93 | 87-184 ng/dI
Free T4 1.21 0.70-1.80 ng/dl
TSH 13.6 0.4-4.1 ulU/ml
» Thyroid function status?
» Treatment?
\
/
Treatment of subclinical hypothyroidism
Overt hypo QD
l Subclinical hypo
Repeat TFTs
TSH <10 Restrict excessive iodine intake
* Clinical symptoms (+)
* Anti-TPO (+)
Treat with LT4 * Pregnancy, infertility
* Cardiovascular risk
* Thyroid goiter
.

~
Subclinical hypothyroidism
Euthyroid | Subclinical Overt
state hypothyroidism| hypothyroidism
Normal I Mild Moderate Severe
/
R
Case 3
* 56/F, Fatigue, Health checkup results
T3 (Total) 93 87-184 ng/di
Free T4 1.21 0.70-1.80 ng/dI
TSH 13.6 0.4-4.1 ulU/ml
» Thyroid function status?
» Treatment?
%
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Hypothyroidism in pregnancy

* Physiologic changes in pregnancy

Mother
86 Physiologic change TFT change

meh| 1TEG 1 Total T4 T3
hca 1hCG (I trimester) 1 FT4, | TSH
1 Plasma volume 1T4,T3 pool size

Lo 1 D3 due to 1 placental mass 1 T4,T3 degradation
1 lodine clearance | Hormone production
T T 1 Thyroid volume 1Tg
o 10 20 30 4
S Clin Obstet Gynecal 403-15, 1997

* Reference range for TSH in pregnancy

ATA guidelines (2011) ( 7 guidelines (2014) | KTA guidelines (2014) || ATA guidelines (2017) |

1% trimester 0.1-2.5 mIU/L <2.5mlU/L ‘ 0.1-2.5 miU/L Population-based

/
Case 4
* 34/F, Pregnant, GA 6 wks
T3 (Total) 93 | 87-184 ng/dI
Free T4 1.21 0.70-1.80 ng/dl
TSH 13.6 0.4-4.1 ulU/ml
» Treatment?
\
/
L] (] °
Hypothyroidism in pregnancy
* Sources of thyroid hormone for the fetus
* Thyroid hormone crosses the placenta, starting in |st trimester.
*  Fetal thyroid is capable of trapping iodine by 12 weeks and can synthesize thyroxine by
14 weeks of gestation.
* Effects of overt hypothyroidism
* Increased risk of adverse pregnancy complications &
Detrimental effects on fetal neurocognitive development
— Premature birth
— Low birth weight
— Pregnancy loss
— Lower offspring IQ
— Gestational hypertension
2017 ATA guidelines for thyroid disease during pregnancy
-

: | or<4.0 mlU/L
2" trimester 0.2-3.0 mlU/L <3.0mlU/L 0.2-3.0 miU/L
3 trimester 0.3-3.0 miU/L D# <3.5miu/L ‘ : 0.3-3.5 miU/L |
%
Recommendations for subclinical hypothyroidism
in pregnancy
* Pregnant women with TSH >2.5 mUI/L should be evaluated for
TPO Ab status.
TPOAb (+) TPOAb (-) LT4 therapy
TSH > pregnancy-specific TSH> 10 Recommend
reference range or 4.0
TSH > 2.5 TSH > pregnancy-specific Consider
reference range or 4.0
TSH within pregnancy-specific Not recommend
reference range or < 4.0
2017 ATA guidelines for thyroid disease during pregnancy
v OIS LY (ATA) S OB otel(KTA) Al i Ee T Anet YRS 74 X update 0
/
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Case 4
* 34/F, Pregnant, GA 6 wks
T3 (Total) 93 | 87-184 ng/dl
Free T4 1.21 0.70-1.80 ng/dl
TSH 13.6 0.4-4.1 ulU/ml
» Thyroid function status?
» Treatment?
\_
/
. .
LT4 therapy for TC patients after thyroidectomy
* Goal of LT4 therapy for differentiated thyroid cancer(DTC) patients
* Replacement of deficient thyroid hormone
* Reducing the risk of recurrence by TSH suppression
* Initial TSH suppression—> Assess the risk stratification (KTA,ATA guideline)
Low risk Indeterminate risk
Papillary thyroid cancer (with all of the following): Microscopic ETE; RAl-avid metastatic foci in the neck;
« No local or distant metastases Aggressive histology; PTC with vascular invasion;
* RO resection; No ETE Clinical NI or >5 pathologic NI (<3 cm); Multifocal
+ No aggressive histology PTMC with ETE and BRAFV6%E mutated (if known)
* No vascular invasion . .
* No RAl-avid metastatic foci outside the thyroid bed High risk
+ Clinical NO or <5 pathologic NI micrometastases Gross ETE; Incomplete resection; Distant metastases;
Intrathyroidal, encapsulated follicular variant of PTC Postoperative serum thyroglobulin suggestive of
Intrathyroidal, minimally-invasive FTC distant metastases; Pathologic NI with any metastatic
Intrathyroidal, PTMC, unifocal or multifocal LN >3 cm;Widely-invasive FTC
\_

~
Case 5
* 68/F on LT4 150 pg daily; PTC, gross ETE+, Nla (4/10) pT3bN1aM0
* s/p Total thyroidectomy, s/p High-dose RAI (10YA)
* Underlying atrial fibrillation, osteopenia
T3 (Total) 160 87-184 ng/dI
Free T4 1.73 0.70-1.80 ng/dl
TSH <0.05 0.4-4.1 ulU/ml
Thyroglobulin <2 0-34 IU/ml
Thyroglobulin Ab <20 0-151 IU/ml
* Neck USG: No evidence of recurrence
» Management?
%
N
LT4 therapy in TC patients after thyroidectomy
* TSH suppression during long-term follow-up> Assess the dynamic risk stratification
* Dynamic risk stratification: Evaluation for the response to therapy (6~18 months after surgery)
+ Excellent response: no clinical, biochemical, or structural evidence of disease
* Biochemical incomplete response: abnormal Tg or rising anti-Tg Ab in absence of localizable disease
* Structural incomplete response: persistent or newly identified loco-regional or distant metastases
* Indeterminate response: nonspecific biochemical or structural findings that cannot be confidently
classified as either benign or malignant
* Optimal TSH goals for individual patients must balance the potential benefit of TSH
suppression with the possible harm from subclinical thyrotoxicosis ( T of angina in patients with
ischemic heart disease, 1 risk of atrial fibrillation in older patients,and 1 risk of osteoporosis in
postmenopausal women).
v B Mt Y2 Rt g HY eI WS/ P A T B
/
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TSH suppression therapy after thyroidectomy

Initial TSH goal, mIU/L

TSH goal during follow-up, mIU/L

Excellent response 05~20
Biochemical incomplete response 0.1 ~0.5
Structural incomplete response <02

Low risk * Undetectable Tg or
Lobectomy - 0.5 ~ 2.0

* Low-Tg level> 0.1 ~ 0.5

Indeterminate response 05~20
Intermediate 0.1 ~ 0.5 Excellent response 05~20
risk Biochemical incomplete response 0.1 ~0.5
Structural incomplete response <0.I2
Indeterminate response 0.1 ~0.5°
High risk <0.l Excellent response 0.1 ~0.5°
Biochemical incomplete response 0.1 ~0.5

Structural incomplete response <02
Indeterminate response 0.1 ~0.5°

2 |f TSH suppression therapy is not contraindicated.
b Maintain for 5 years after surgery, thereafter, alleviate suppression and monitor for recurrence.

Case 5

- 68/F, on LT4 150 pg daily; PTC, gross ETE+,Nla (4/10) pT3bN1aM0
* s/p Total thyroidectomy, s/p High-dose RAI (10YA)

* Underlying atrial fibrillation, osteopenia

T3 (Total) 160 87-184 ng/dl
FreeT4 1.73 0.70-1.80 ng/dI
TSH <0.05 0.4-4.1 ulU/ml
Thyroglobulin <2 0-34 IU/ml
Thyroglobulin Ab <20 0-151 IU/ml

* Neck USG: No evidence of recurrence

» Management?

Diagnosis of Hyperthyroidism

%
/7'\‘
Unknown Artist
Christ lcon
6th C
Saint Catherine’s Monastery
Sinai ‘ :
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Bartolomeo Vivarini
I5th C, Renaissance
National Gallery
Washington
L
/
Classification of thyrotoxicosis
Mechanism Diseases Frequency
Thyrotoxicosis with Hyperthyroidism
Abnormal stimulator Graves’ disease 82.7%
Thyroid autonomy Toxic adenoma 0.5%
Toxic multinodular goiter
Oversecretion of TSH TSH-secreting pituitary adenoma
Thyrotoxicosis without Hyperthyroidism
Inflammatory disease Painless thyroiditis 16.8%
Subacute thyroiditis
Exogenous thyroid H. Factitious (iatrogenic)
Ectopic thyroid
Cho BY. Clinical thyroidology. 4" ed. 2014
.

Case 6

* 36/F, 3 months postpartum, fatigue, palpitation, hand tremor
* P/E of thyroid gland: slightly enlarged, firm, not tender

T3 (Total) 272 87-184 ng/dI
Free T4 3.46 0.70-1.80 ng/dI
TSH <0.05 0.4-4.1 ulU/ml

» Thyroid function status?
» Further tests?

Differential diagnosis of thyrotoxicosis

Graves’ disease  Painless thyroiditis

Onset Acute-insidious Acute
Severity Mild-severe Mild
Duration > 3 months < 3 months
Goiter Less firm, small-large Firm, small
Bruit + -
Proptosis + -
T3/T4 ratio >20 <20

RAI uptake Increase Decrease
TSH-R Ab + -
Vascularity Increased Not increased

v 22|YY 2L Y: TSH-receptor Ab, TS Ab (Thyroid Stimulating Ab)

\_ /
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Diagnosis of thyrotoxicosis

- eSOy

ot

FOI Z A}

[ |

TSH, Free T4, (Total T3)

- Y715 0|40 Ul
TSH-R-Ab (TSH receptor Ab, TBII, TSI), TS Ab
TPOADb (thyroperoxidase Ab, microsomal Ab)
TgAb (thyroglobulin Ab)

Scan, Doppler USG

/
.
Thyroid USG
BEVLES]
84
A2 4YHY
o2y yEdd
a1817) QYL 3T
\
/
] L] . L]
Phases of painless/subacute thyroiditis
-
=
m
£
2 No hypothyroid phase
S -
£ -
“
2
jg Transient hypothyroidism (70-80%)
=
>~
= Permanent hypothyroidism (20-30%)
| ==
2 4 6 months
Beta-blocker .
Treatment: NSAID/steroid Levothyroxine
.

%
Case 6
* 36/F, 3 months postpartum, fatigue, palpitation, hand tremor
* P/E of thyroid gland: slightly enlarged, firm, not tender
T3 (Total) 272 87-184 ng/dl
Free T4 3.46 0.70-1.80 ng/dl
TSH <0.05 0.4-4.1 ulU/ml
TSH-RAb 0.23 0~11U/l
Anti-TPO 179 0~60 U/ml
Thyroid USG Normal vascularity
> Diagnosis?
» Management?
/
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Case 7

* F/34, Pregnant (GA 8wk),
* CC) Palpitation and hyperemesis gravidum

T3 (Total) 150 87-184 ng/dI
Free T4 1.58 0.70-1.80 ng/dI
TSH 0.01 0.4-4.1 ulU/ml

» Thyroid function status?
» Further tests?

Pregnancy induced thyroid function changes

Mother

TBG
Total T4
hCG
Free Ty
Thyrotropin
| | |
0 10 20 30 40

Week of pregnancy

Case 7

* F/34, Pregnant (GA 8wk),
* CC) Palpitation and hyperemesis gravidum

T3 (Total) 150 87-184 ng/dl
Free T4 1.58 0.70-1.80 ng/dI
TSH 0.01 0.4-4.1 ulU/ml
TSH-R Ab 0.23 o~1 11U
Anti-TPO 179 0~60 U/ml

> Diagnosis?

» Management?

/
Treatment of Hyperthyroidism

/
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Treatment of Graves’ disease

* Three treatment modalities of GD
1. Antithyroid drugs (ATDs)
( * Blocking of hormone synthesis T

2. Radioactive iodine (RAI)

* Treatment goals for GD

* To inhibit the production of thyroid hormones

* To block the effect of the hormones on the body

* Destruction of the thyroid

3.Thyroidectomy
’7 * Removal of the thyroid
Currently, there is no scientific evidence to support

the recommendation of alternative therapies for the
treatment of hyperthyroidism.

Strong recommendation, moderate-quality evidence
2016 ATA guideline for diagnosis and management of
hyperthyroidism and other causes of thyrotoxicosis

/
Case 8
* 36/F, 3 months postpartum, fatigue, palpitation, hand tremor
* P/E of thyroid gland: slightly enlarged, firm, not tender
T3 (Total) 272 87-184 ng/dl
Free T4 3.46 0.70-1.80 ng/dI
TSH <0.05 0.4-4.1 ulU/ml
TSH-RAb 39.73 0~1 1U/1
Anti-TPO 129.8 0~60 U/ml
Thyroid USG | Increased vascularity
> Diagnosis?
» Management?
\_
/
Antithyroid drugs
* Methimazole (MMI) vs. Propylthiouracil (PTU)
- MMl should be used in virtually every patient who chooses ATD therapy for GD.
- Except for
* During the first trimester of pregnancy
* In the treatment of thyroid storm PTU
¢ |n patients with minor reactions to MMI
who refuse radioactive iodine therapy or surgery.
Strong recommendation, moderate-quality evidence
2011 & 2016 ATA guideline for hyperthyroidism
- MMI has the benefit of once-a-day administration and a reduced of major side effects
compared to PTU.
.

Antithyroid drugs

+ E9: Methimazole 10~15 mg bid,
HIEFXHEER] (propranolol 20~40mg 2~33])
M7 50| HAUSE|H 82 Wz 74
U X282 PTU 25~50 mg/d, MMI 2.5~5mg/d .-
« BTIIETFT 43S UTSHR A 24

.
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basic physics
Ile| optimal image acquisition
= BI-RADSOl| 7| =3t Rt HE#Ho| Rt X 2HD
= ESTObolAM AR = Fabete| kst Z
4

= False-negative, false-positive 0| = g

Basic physics

» ZESuIt Mol A=
O] dojLtod, o] & gha

HHO| X STf T X[z H00f 2ot Ato Z
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Basic physics

= Transducer (&= X}):
= 20| A LA EF K T|of| XS 20X =2
2 S0AZI = BHALEIO] Sot2 = &2l X|
2 H3lsto 2XME S EH 2N THE S A

metal outer casing backing block
s %

— electrodes apply
an alternating
potential difference

acoustic

5 lastic ‘nose’
insulator P

Basic physics Basic physics

= Transducer2| &/ - 22 = Transducer2| & — frequency

= = Transducers with = High frequency scan (7-15 MHz)

curvilinear (a), = High resolution, but the least amount of penetration
linear (b), = Feb 2N So| EAM FT|

vector (c) = Linear probe

arrays along with

sample image = Lower frequency scan (2-5 MHz)

FOVs. = More penetration, but poorer resolution

=] farn =]
- %T"" gt'-_" = )E!T;cg7|

= Curved

Abdominal, pelvic  Small parts Cardiac, cranial etc.
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Ile| optimal image acquisition

= Focal zone

= Gray-scale, time-gain-compensation
= Harmonic image

= Compounding image

 — e e T

S dlx<=

4= 5 1l2| optimal image acquisition 2= 5 1le| optimal image acquisition

= Focal zone

= Gray-scale
= Time-gain compensation
= ZgOls HEXIA Yol S5
X2, SotEd =zl 2T
z

ol 27} =21 & AlZholl w2t Al 5 of

e ——— e AT

Time-gain compensation off Time-gain compensation on

FHO| XS0} T K| = A0 2o

L
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A 66-year-old female with Lt. breast IDC and
suspicious ipsilateral axillary LNs I-

—F g3 = 5 1l 2| optimal image acquisition
‘. J = Harmonic imaging

- XS SUE Fopee

= Contrast &7}, noise Zt4,

Harmonic off Harmonic on

BI-RADSOH| 7| =%t B eiof Xt 3
2= = 1te| optimal image acquisition A=2H
= Compounding imaging = BI-RDAS (Breast Imaging Reproting and Data System)
SE2 0 HEez 7|20 @2 gy = Designed to standardize reporting
of ZH 7t H =t &, Noise 24>

= Used by medical professionals to communicate a patient's
risk of developing breast cancer
= ACR BI-RADS Atlas 2013
=M hy, 5th Editi "
pbieensbaRiiatdll ACR BI-RADS Atlas 5th
= Ultrasound, 2nd Edition Edition ARB8M05: s
P B = = MR|, 2nd Edition Breast Imaging Reporting and Data System ) e
Compound Compound Pt __"' =5 s
OFF ON : B ot .

Compound off Compound on

HHO| X STf T X[z H00f 2ot Ato Z

[
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Tissue
composition
(screening only)

ULTRASOUND

a. Homogeneous background echotexture — fat

b. Homogeneous background echotexture — fibroglandular

c. Heterogeneous background echotexture

Calcifications

Calcifications in a mass

Calcifications outside of a mass

Intraductal calcifications

Table 5. Concordance Between BI-RADS® A C

ies and M. R: dati

Shape

Oval

Round

iregular

Orientation

Parallel

Not parallel

Margin

Circumscribed

Not circumscribed

- Indistinct

- Angular

- Microlobulated
- Spiculated

Associated
features

Architectural distortion

Duct changes

Skin changes  skin thickening

Skin retraction

Assessment

Management

Likelihood of Cancer

Category 0: Incomplete — Need
Additional Imaging Evaluation

Recall for additional
imaging

N/A

Edema

Category 1: Negative

Routine screening

Essentially 0% likelihood of malignancy

Vascularity  : Absent

Internal vascularity

Category 2: Benign

Routine screening

Essentially 0% likelihood of malignancy

Vessels in rim

Elasticity Soft

Category 3: Probably Benign

Short-interval (6-month)
follow-up or continued
surveillance

> 0% but < 2% likelihood of malignancy

Hard

Echo pattern

Anechoic

Hyperechoic

Complex cystic and solid

Hypoechoic

Isoechoic

Posterior
features

Orientation

Margin

Secondary
findings

No posterior features

Enhancement

Shadowing

Combined pattern

Parallel
Circumscribed

Special cases

Compressible/mobile

Simple cyst

Clustered microcysts

Complicated cyst

Mass in or on skin

Foreign body including implants

Lymph nodes — intr y

Lymph nodes — axillary

Vascular AVMs (arteriovenous malformations/
abnormalities | pseudoaneurysms)

Mondor disease

Postsurgical fluid collection

Fat necrosis

Round or Irregular
Not parallel
Not circumscribed

Skin thickening,

Nipple retraction,

Axillary lymphadenopathy,
Fixed/Hard

Category 4: Suspicious

Category 4A: Low suspicion for
malignancy

Category 4B: Moderate suspicion for
malignancy

Category 4C: High suspicion for
malignancy

Tissue diagnosis

> 2% but < 95% likelihood of
malignancy
> 2% to < 10% likelihood of malignancy

> 10% to = 50% likelihood of
malignancy

> 50% to < 95% likelihood of
malignancy

Category 5: Highly Suggestive of
Malignancy

Tissue diagnosis

= 95% likelihood of malignancy

Category 6: Known Biopsy-Proven
Malignancy

Surgical excision when
clinically appropriate

N/A
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Masses- Margin |

Circumscribed Not Circumscribed
e R 'teesee , <34z

BI-RADSO| 7| =2t

xXz2H

= BI-RADS 2
= Simple cysts, intramammary LN, postsurgical fluid collection,
breast implants, complicated cysts or probable fibroadenomas
without change for at least 2 or 3 years &

Microlobulated @ Spiculated

BI-RADS Category 3
Probably benign

BI-RADSO| 7| =&t

XzH

= BI-RADS 3

= Solid mass with a circumscribed margin, oval shape, parallel
orientation

= |solated complicated cyst
= Clustered microcysts
= Fat necrosis

—_—
e ——

=
=

Category 2 benign

OP SITE 2H 3CM

HHO| X STf T X[z H00f 2ot Ato Z
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BI-RADSOl| 7| =8t & HEd 9| Flck 2l BI-RADSOH| 7| =

XN=zHD X=zH0

= BI-RADS 4 = BI-RADS 4 biopsy =
= The findings, not classic appearance of malignancy, but = HAAZADL e Tt x|
suspicious to justify a recommendation for biopsy

Imaging BI-RADS 4,5 BI-RADS 2,3 BI-RADS BI-RADS 4,5 any
2,3,4a

Pathology Malignant Malignant Benign Benign High-risk

Recomme  Appropriate Appropriate F/U imaging Repeat Case-by-case

ndation action action biopsy, approach,
surgical or surgical
vacuum- biopsy
assisted

BI-RADSOI| 7| =gt & Hio| Tk A
x| 2AHD Zgalol|l A g R

= BI-RADS 5 Breast cancer types and relative incidence (%)
= A high probability of malignancy (>95%) Overall 5-year Ductal carcinoma in situ (23%)
= Previously, lesions for which 1-stage surgical treatment can be survival Invasive lobular carcinoma (7%)
considered without biopsy l:l 97-100%

= Nowadays, imaging-guided biopsy first. DSO'QO% Lobular carcinoma in situ (6%)
= - = -55—60% Tubt_JIar/cribrifor_m carci_noma (4%)
Mucinous (colloid) carcinoma (1.5%)
Invasive ductal Medullary carcinoma (1.5%)

: o Papillary carcinoma (0.5%)
EETBINEITE (54 ) Metaplastic carcinoma (0.5%)
Other (2%)

R EHO 250 Tt Xz #00f 2etAto Z

[
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Ultrasonography 2016;35:281-288

ol A WA sl = Ferete
= Molecular subtypes
= Gene expression profiling
= Immunohistochemical staining for ER, PR, HER2
- O ANTH, Of F, X B W Cfef
Table 1. Surrogate definitions of intrinsic subtypes of breast cancer classification from the St. Gallen Consensus 2013

Clinicopathologic surrogate definition

ER PR HER2 Ki-67 Recurrence risk”

Luminal A Luminal A-like + +7

Intrinsic subtype Type of therapy

Low <14%  Low (if available)  Endocrine therapy is often used alone
Cytotoxic therapy may be added

Luminal B Luminal B-like’ + —orlow = High High (if available)  Endocrine therapy for all patients,
(HER2-negative) cytotoxic therapy for most
Luminal B-like + Any  Over-expressed Any NA Cytotoxics+anti-HER2+endocrine
(HER2-positive) or amplified therapy

ErbB-2 HER2-positive Absent  Absent  Over-expressed NA NA Cytotoxics+anti-HER2

overexpression  (non-luminal) or amplified

Basal-like Triple negative - NA NA Cytotoxics

Zgalol M L= E Fererel ciyet o2

/| — o =

= Ductal carcinoma in situ

= Tumor cells within the terminal ductal lobular unit with
preservation of the basement membrane

= 62-98% calcifications on mammography
= Calcifications more common in high-grade DCIS

Ultrasonography 2016;35:281-288

Table 3. Imaging phenotypes according to the molecular subtypes

Clinical grouping Mammography Ultrasonography

Triple-negative A mass with a relatively A distinct mass with a circumscribed margin
circumscribed margin without  and posterior acoustic enhancement
calcifications

HR (=) and HER2 (+)  Microcalcifications, branching Irregular mass with a not-circumscribed
or fine linear calcifications margin (circumscribed margin showing
High suspicion for malignancy  decreased possibility of HER2 type)
High suspicion for malignancy
R(+)and HER2 (=) A mass with a A mass with a poorly circumscribed margin
poorlycircumscribed margin and posterior acoustic shadowing

Triple-negative Luminal

=S ool M L= Fakete

o |/

= Calcified DCIS

ZRMLM
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= Non-calcified DCIS = 4

| —

B

| m— =
Tubular we Malignant phyllodes:

False-negative Z0|= Y&

BtXt2e| Z 4k (palpable lump, nipple discharge)oll #| 7| £0]7| LIRS E=Nely

A, harmonic or

False-positive Z0|= gt
p

ok setting (gain, focal zone
compounding image &)

= 0} PHALD} H| Wl (>20% size increase > Biopsy) Cre¥et plane2 = 2HE

= Doppler US, US elastography &= &-&

= Typical benign US feature 2|2| 2~74& =X|X| 27|

=

Isoechoic mass vs fat lobule
|| —_— : Cooper’s ligament &l stdt =2 subareolar area shadowing

e = R s

RUQ:IT706 Scm =

HHO| X STf T X[z H00f 2ot Ato Z
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2 &l ef 1

_ -~ hypothalamus
gonadotropin-
releasing
hormone

(GnRH) G 5
pituitary
/.
luteinizing

hormone

(LH)

follicle-

fallopian z‘;f
tube

Wy
ovary/ k uterus
vagina cervix

ol Al Tl

=Ab0)| BE S =
ALY e

[= LIS

Al &SHE (hypothalamus)

GnRH : 44 s 2209| 52

pulsatile —FSH, LH £H|&Z!

» Reproductive Hormones ; H-P-O axis

o
T

=
=

Ja)

s 2= 7ty ¢

Continuous —FSH, LH &H| K|

| St=A| (pituitary) - Gonadotropin

FSH : HEX35 22 - Ao Hha o] 7t

LH: MMM 22 _Hij2to| Al LHEo| =t

7=

hA (ovary)

Estrogen : Tt 7} HESHHA 2H|. XSS £
Al gt

Progesterone : H{Zt = T ShM| 2 HER F| 2H|
H=zE2E s |XAE

_,_

=22

o) Alo| Tz

©1999 Encyclopadia t

two cells

four cells

™ e
(A (¢ v ] eight cells

= > implantati

=N C ostium of blastoc)

developing =S Eaa.
follicies -

\\progesmono

corpus

2zygote formation luteum

(fertilization)

G

"/ ovulation

endometrium

ovum

2t - A
Hh 2t

I O WF (FsH)—Hi 2H(LH)
A
T o

RO A ol

HY2HEl SHXb= 10~12 A|ZHO| X|LHH %=

Hsol 44
i OF 4449

Lt tse=2 07t

= X|Lp ZH| 7| JEfl=
A

SPERURNIES]

/arial
cycle

eoe@“é:;;’ o #®

Growing follicle

Ovulation Corpus luteum  Corpus albicans

Body
temp.

e

Anterior
pituitary
hormones

Luteinizing hormone (LH)
Follicle-stimulating
hormone (FSH)

Ovarian
hormones

Progesterone

BEES

Menses
—~—— Follicular phase ——#- | ——— Luteal phase ——

0 days

28 days

4
Ovulation

>

| FHRAZIOIM AlE 4~ A= B2t

TR AL S e 2SI 2T
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Endowment

Ovarian follicular development

Number of oocytes
6~7milion by 20wks of gestation
At birth, 1 ~2 million cocytes remain
At puberty, 300,000 available for ovulation
Of these, only 400~500 ultimately released during ovulation
Oocytes arrested in prophase, remain until the time of ovulation

Ovulation

Initial Cyclic
recruitment recruitment

Exhaustion
Atresia

of follicles

f

S f

Monthly recruitment of a cohort of primordial follicles
Preantral follicles: primordial, primary, secondary follicles
Primordial follicle: 0.03~0.05mm , arrested in prophase of meiosis |
Primary follicles: 0.Imm, granulosa cell one layer, acquire cuboidal
form=> first sign of follicular recruitment, FSH-R(+)
Secondary follicles: 0.2mm, several layer of cuboidal GC, LH-R(+)
T Tertiary follicles
* Early tertiary follicle: 0.2-5mm, antral cavity formation

t - Late tertiary follicle: 10-20mm, cumulus ophorus

Preovulatory follicles: >20mm in size, before ovulation, primary

Maturation

®
s

dary

ance _ Primary

.

(Continuing initial recruitment) (Depletion)

Primordial in Mil metaphase(=> Graafan follicles)

1__|-o|o| ~
— /[

10

o

Primary : 1'E O] & O] Qi0] AN = FX|I2E X 2L &
Secondary : & 2F F4t XbF 2 J4Al O] |H O|Lf JAIO| E|X| = B

RPL : Repeated Pregnancy Loss (ASRM)
>2 clinical pregnancy f4t
o BHELR &, Sty

RIF : Repeated Implantation Failure

Wb 5 AT

POR : poor ovarian reserve
s X RS Gonadotropin N8 FEOSI0 = X2hE | =Tt M2 oM
Bologna criteria
AMH <0.5~1.10|3}
Advanced maternal age(240 years) O| 7{L} Ct2 risk factor

Previous poor ovarian response(C| % F=7| |4, conventional protocl&f 37l O|3te| LhXFx F)

oocytes complete meiosis |, becoming a secondary oocyte arrested

/

Two-cell, Two gonadotropin theory

Gholostorol
‘Androstenedions Tostosterons
A
Androstonedions Tostosterons
Aromatization
¥
Estrons Esvadol
Lol I == O| ==
|_|- = A =— ST
» Tl :Timed Intercourse
b 2HEl Xt ol S5to] At 2 g2 XIHA &
EZnt Sofl =7 G 7te Ae FEUE = Uizt o Y X ¢ 1 cycle 3-52] A|™

»  Ol: Ovulation induction
To induce mono-follicular growth and ovulation in anovulatory women.

» SO:superovulation
CHeol LS Hi2t A7 Q418 Eo3teis 2Xoz 53| 0|8 E

» COH: controlled ovarian stimulation
»  1Ul :Intrauterine insemination

»  IVF - ET:in vitro fertilization-Embryo transfer
21416 O}O| 4| (fresh ET)
‘i S bl Ot O| 4 (frozen-thawed ET, thawing ET)

»  ICSl: Intracytoplasmic sperm injection

»  IMSI: Intracytoplasmic morphologically selected sperm injection

>

r

[ | FHRAZIOIM Altiet 4= Q= B2t R =X AHS S HY

EESS R
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Ovarian reserve

» Size of non-growing, resting, primordial follicle
» Not decline at the same pace at a given age for all women

» AMH
Granulosa cells of preantral and small antral follicle
Anytime in menstrual cycle
Interpreted as a age specific reference age.
Excessive(AMH>3.5ng/ml), poor(<Ing/mL)

» AFC(Antral follicle count)

TVS, 2~10mm ovarian follicle counted and total for both ovaries

» FSH
Gardner& 1157 |

Fertile window

Sperm can survive for up to 6 days.
Egg less than a day

Day 10 ~17 is fertile, many women can conceive outside of this range.

TI 7O 2 BF = 2-32] coitus

Clinical Pregnancy Probability 06
Resulting From a Single Act of Intercourse 200
£ o — 353550
3
.g goa
H
T o3
£¥ /\
s
2 < o
£ Y\
2 01
B _/ SN
0.

8 7 6 5 -4 3 -2 -1 0 1 2

7 T @ 2 3 4 . :

Menstrual Cycle (Day) Day Realtive to Ovulation
Probability of pregnancy resulting from a single act of intercourse. Probability of pregnancy resulting from recurrent intercourse by
Modified from Dunson et al. (15) woman's age and cycle day. Data from Stanford and Dunson (17).

Ovulation induction

» Amenorrhea, oligomenorrhea and chronic anovulation patient to conceive
» YA =ES =0|7| sl nEfEH(HE TS BA) & RE T 5 UAS

» Normal FSH, E2

» Opvulation factor: 30~40% of female infertility

» Clomiphen Citrate (first choice , relatively low cost)
»  Non-steroidal estrogen analogue, only effective when H-P-O axis intact; E2 level %4}, FSH, prolactin normal @| Z<.

- Hypogonadotropic patientOl| A= &1t g1

fot

»  CC-E2 receptor at hypothalamic level mimics hypo-estrogenic status & &% FSHAS, HI2H 71 =t
» AME| AR 23~ 5UM| FE| 5U 7 28 ; 50mg/d starting dose ~ 250mg/d7/t K| 7Hs, S20|H £0{% 9~10Y

Y2 s sict.

ot

» Combined with metformin may increase the likelihood of ovulation
PO, T, AJOEL o SO £AL8 Ths A 1 = ‘

e i3
»  Estrogen antagonist2 At@L{Of YEHO| & OtEl 4= Qg @ wEAEEES A |

185

- RSl A% ARsor A0l SBLI

Ovulation induction

» Letrozole: Femara, Bretra
PCOSOI| A effective
Higher pregnancy rate in meta analysis, Low multiple pregnancy rate
2.5mg tablet; I T /day usually 2T for 5 days
Letrozole2 & & estradiol & S, negative feedbackO| Z2{ Ct4=2| LhI I} X}2FX| Q43
2T(5mg)7tX| 201,
A2 Ul S FE
» Metformin
PCOSZHXIO| A HEA| Hi2tE 441200 72
Clomiphene resistant®l 3 Hi2tg& 57 7ts
AKX Z T HIRE RERE AR X

olo

» CC,LE :Pregnancy category X > 204l O| Ot & =tolstn A=}

» Baseline testingOll Al large cyst7} 2SS =HQISt0 A|ZFotCE

»  OIA| follicle2 preovulatory diameter 2 19~25mm7”7tX| X2} |0, ~30mm7tX| 2 ==
» LH testing ,US Z 0| O| 2 k|, LH kit= follicleO| 14mmOi| =2 SHA| =| B A|EFSHCE

»  ~80%0{l A= CC/LEZ ovulation inductionO| EIC}.

» Contraindication: liver disease, pre-existing large ovarian cyst

30

>

M| THRAZIOIM AlS 4= QU= HiEE R =X AHS S HY

2t

[

E

St 27
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Ovulation induction
» FSH XA

Not respond to CC or LE
ClomiphenOi| 22| 5~ 7 =0 £0 57| = 2t
Gonadotropin : 37~150 1U/d SC for 3~5days #7-#12
Ovulation trigger: 5000~10000 IU hCG(IVF-C 50001U), rhC

Spontanecuscycle  Conventional Wil stimulated
cyde

stimulated cycle
Exogenous
HMGIFSH

i

occur

hMG: Hypogondatropic hypoestrogenic anovulation oo |
Wi indow
Awmduw
»
roce 15
i LA
S|4 n W Za |a //"
» hCG A S T

Cydeday Stimulaton day Stimulation day
final follicular maturation; LH action
Urinary hCG(IVF-C 5000~ 10000IU )or rhCG(ovidrel, 250ug = 5000~6000IU urinary
0= CH=2F 40hr O]l ovulation
Ovulatory dysfunctionO| QUZLE IUISHE EHALO A M = O| 50| ULt

Superovulation

» In unexplained infertility, more than one egg to be ovulated, increasing the
probability of conception.

» With superovulation: 15-20% will pregnant per cycle,and 50%
will be pregnant by 6 months of treatment

Ovulation induction
» Cx: multiple pregnancy(10~30%), OHSS—> Careful monitoring!

4 Ovarian or pituitary function must be present.

» Normal length of the menstrual cycle in reproductive-age women varies 21~35 days
» Cycle length variability during the follicular phase

» Luteal phase usually fixed at 14 days, can range from 7~19 days

> Moliminal symptoms: premenstraual breast swelling, bloating, mood changes

> Anovulatory women: FSH, prolactin, TSH testing!!!

e L Vap . prain

S mmER e G g 1

L wm L am=. pss Ee
o : = S @lop punt 3=
»  LH monitoring(Hi ZtE| A E 7]) = e ey
" M s SRS o/ APy PO
SH2 23| AFEA| detection 7hs 4] S 7L, (duration of the surge <12hr) {5 for - pudar| 1}s
. ] B _Seme § ESteas - o) g ~
Serum peakO| ZHE E| 1 LR 24| ZF % urine LH detectionO| 758 T e [T R T
35-50mIU/mL7 = threshold S detection?t. e - ol | AN S
Ofl & Hi 2t 3 T or EZ Tt 4 follicleO| 14mm £ H ALE 7ts
A LD g or Ch3 ' SR EAIE ATICH
Irregular cycle® B2 AL £7Hs
Ho|H ohad 2824, 88 > hegFostn 2

Dominant follicle: 20-25mmOfl =2 S} urine LH testS Sl 210 4
g

s
> TIAEES S HobFE ROl MalN AsrAE AEY 4 US.
> LhRel ks Al7IS B2 S 12:24hn sperm 2-327H S THSEL QAP AlZHIHE Tk olg

1o

> EEAMHES 82, clomiphene ALEA| OI 21l 7t &
182 clomiphene
Metformin'd &

FSH or FSH/LH A A|

> Stepup: FSH75IUR |15 £0]> EHg Q12 Z2 15 OtCH 751U% 7
>  Low dose step-up: FSH 75IU2 £ 0{>EtS QIS AL I1F0CE37.51U% S8

Step-down: FSH 150IUF O > Xtat® 375104 Zhak

12

>

[229 | FHRAZIOIM Altiet 4= Q= BRI R =R AL 3L b2t RS T} 27
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Ovulation confirmation
Mid luteal serum progesterone: 3ng/mLO| ™ ovualtion2 confirm& ==
22,
Ultrasound monitoring(by TVS)
Fluid collection in the cul-de-sac
17-19mm in spontaneous cycle, 19-25mm for clomiphene induced cycle
10%2| 040l Al ovulationZOf| &= follicle©O| rupture =|X| %2 = US.
(Unexplained infertility O 44 Of| A| = 25% )
\
/
1.88 cm|
1.47 cm
.

/
Ol +TI
T 0 N W T
SO +TI
/
A2 | IO Al 2 s BRI RN ALE Sl et 23T 27
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1L 1.64 cmf] COR LO

1L1.77 cm
2L 1.08 cm|

RT SAG

FIG 32-21

.

PCOS

4

Most common cause of oligo- or anovulation in the general population

Diagnosis of PCOS
Oligo-ovulation or anovulation(manifested as olgiomenorrhea or amenorrhea)
Hyperandrogenemia(elevated androgen level) or hypdrandrogenism(clinical manifestation of
androgen excess)
Polycystic ovaries detected by US
Serum LH:FSHZ 7t

5% of weight loss improve pregnancy rate
Ovulation induction: first line treatment for anovulatory infertility

Clomiphene citrate : vasomotor flushes, mood swings, breast tendernes, pelvic discomfort,
nausea,

CC first choice , relatively low cost
E2 level &4}, FSH, prolactin normal @! & <.
Hypogonadotropic patientOf| A= =1} 1S
CC 50mg #3-5, for 5 days
Combined with meformin may increase the likelyhood of ovulation
50mg/d starting dose ~ 250mg/d7tX| 7t5

/

» Letrozole
PCOSOI| A effective
Higher pregnancy rate in meta analysis
Low multiple pregnancy rate
2.5mg tablet; I T /day
Pregnancy category X > 4! O| Ot S =lst A=}
Baseline testingOll A{ large cyst7} &S =I5t A|ZlBHTt
OIA| follicle2 preoulatory diameter 2 19~25mm7tX| X2t &, ~30mm7tX| 2 5= AUCH
LH testing ,US Zt0| O|- 2 £| 04, LH kit= follicleO| 14mmOf| = EHSHA| = A|ZfSHCt

»  Metformin
Oral biguanide approved for the treatment of T2DM
Increase frequency of spontaneous ovulation
Cx: Gl upset, lactic acidosis, avoided before surgery of contrast radiologic dye use

5000mg tid, 850mg bid, |000mg bid, lowest dose—> increased gradually.

» Dexamethasone
Oral dexamethasone improve ovulation rates, resistant to clomiphene alone.
Mechanism of action is unclear.
0.5mg*5d starting on the day of clomiphene, 0.5mg*6weeks prior to starting clomipehen

2mg*10d. Starting on the day of clomiphene

» Gonadotropin

Fail to ovulate with oral agents

Serum E2 and TVS

Baseline, 4~5 days after treatment initiation, |-3 days until follicular maturation
37.5~751U/d generally recommended,

increase dose by 50% of the previous dose after 7 days if no follicle>10mm
observed.

Treatment duration 7~12days, Usually less than 225U

hCG recommended, |~2 follicle 16~18mm, E2 /follicle 150~300pg/mL
Ovulation expected 24~48hr after the hCG trigger.

Leuprolide(GnRH a, 500ug SC) to minimize OHSS but supplement progesterone
Intercourse= 24-48hr, IUI.= 24-36A| 7t O| LY,

CC or LEAFE = gonadotroping sequential St | A& S gonadotropin A&
2k Z=0|1 cancellation rate = ZfATHCH

Cancellation considered!!
E2 1000~2500pg/mL
371 Ol % follicle =16mm
271 O] &t =z16mm + 27l O| &} =14mm

rx

2 | JHEZHOIM AlE o= U= HiZER A ALE 8 B2t 230 27
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Hypogonadotropic hypogonadism
» Low LH, FSH, E2

» Causes: craniopharyngioma, pituitary adenomas, AV malfomation, central space-
occupying lesion, stress, extreme weight loss, anorexia, excessive exercise, low BMI
- functional hypothalamic suppresion
» Treatment
Exogenous leptin

GnRH pulsatile therapy (esp Kallmann syndrome)

/
Hyperprolactinemia
» Pituitary MRI for r/o macroadenoma or intracranial pathology
» Dopamine agonist: Bromocriptine, cabergoline
In symptomatic hyperprolactinemia
Bromocriptine
normalize prolactin level and induce ovulation in 80~90% of patients
1.25mg > 2532 X B 7} >2.5mg bid or id0f| CH 2 BHS
Cx: nausea, vomiting, postural hypotension, headache
1.25mg qid :(PRL<50ng/mL)
2.5mg qd : PRL<100ng/mL
5mg vaginal daily
Cabergoline
0.25mg twice-weekly
\
/
L] a0 =S —1
» OHSS (tt4 I Xt =) -=29
X2
Severe & A< R0 E=
Dopamine agonist(caverlactin) & & S04 7} 0f 2, OHSS
of
Z8T |E o BN Fea
Clexane & 2F /
Hepatotonic (adelavine) M
Calcium gluconate a4
AFA q t Vascular
'_I-_l_ Il E Permeability
SoUx| 2 ~
= [HyDROTHORAX| | AsciTEs || ANAsARcA
\_

tel AlAl oF7| B 5 U= =

L

o

» Multiple pregnancy
o2] 7He| HiOFE O|AMgte = &
B Ny

Aol AY 9l

0z

Heterotopic pregnancy
EI_I.

Zgatat o2 7He| G/sac

X|Z : Selective abortion
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1. HEAsED/HETT
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ol

oM

HI

Streptococcus pneumoniae

+ Gram positive diplococci or short chain
+ encapsulated ; complex polysaccharides
+ 100 serotypes

+ Pneumococcal disease

Invasive disease : bacteremia, osteomyelitis, meningitis
non-invasive : pneumonia, otitis media, sinusitis

Pneumococeal
-
Noninvasive
(mucosal)

l |

neumonis Acule Sinusitis
z otitis media

Drijkoningen et al. Clin Microbiol Infect. 2014 May;20 Suppl 5:45-51

O | U oYHES  HBMN=Y T, CHSZT, Tt S-T| ZLE| 2| Of- 2 2B
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Invasive Pneumococcal Disease

800

600

400

wa

2012 2013 2014 2015 2016 2017 2018 2019
s

— HE? 295

Cunt Gant
NEAA NN

140 + 128 (52.9%)

120 A

(4pr¥ Rir2)

100 4

60 4

2020 2021 2022
20 A

0~9M] 10~19M 20~29M] 30~394] 40~39M] s50~59M] e0~69A4] 704 O]4F

[22 15] G248 SIX U APQIRH S5 AT $48K2021)

a.go.kr/npt 20224 % OHHE it ZAd

Immunogenicity of pneumococcal vaccines

Polysaccharide Vaccines
T-dependent No
Effective in < 2 years-old No
Immune response IgM
Induction immunological memory No
Reduction mucosal carriage No

Conjugate Vaccines

Trends in invasive pneumococcal disease among children aged <5 years old, 1998-2016

120

PCV7 introduction

®AllIPD SPCVBWDe.
Yes
o g
Yes s e
g »
g w
|gM + |gG g n PCV13 introduction for
< children
§
g
Yes § o
Yes o
0
u
sy 2 21 2 2 2 2 2 2
2 16
* Ho B f= B N f° fs =
i I » - 9 0o s 5
‘ ‘ Id I I I I I
2 2 2 2 2 2
o HE i 5 EE NN BN H. H-. B Bz H=

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Year

la. Pediatr Infe

O | U oYHES  HBMN=Y T, CHSZT, Tt S-T| ZLE| 2| Of- 2 2B
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Pneumococcal Vaccine Pneumococcal vaccination

=7t YRS AY

Vaccine Serotypes £0t: 242D > 47420 > 67HEE > 12-1574 2@ (PCV10 E= PCVI3)
4 6B9 141819231 5 7F 3 6 1922338 1011 12152 9 17 20 & —osim0l 5
2l ols =] 5} SE

N CF F A AF F A AF B N E 24744 0|2 NYIFZOf et5to] ppsv23 TE
PCV7
PCV10 65A 0l4 : PPSV23 13|
PCVIS 2019 et At A% gAYHS
pcv2o - 65M 0] BT gel PPsv23 13| HE

PPSV23
PCV13 > PPSV23 %A 1 ZHA XMooz HE

** PPSV23 vaccine does not contain serotype 194, but contains 19 other serotypes present in PCV20

Song et al. J Korean Med Sci. 2013 Jan;28(1):4-15

Pneumococcal vaccination Pneumococcal vaccination

2019 CHEt G Sts] AT Mol EE 2019 St oHE
654 O[A TQBZ  PCVI3 > PPSV23 2 4 8% 7t axjHoz HE - 16~494] 11 PCVI3I} PPSV232 28 & EA| ME 61X %8,

AU ERKRSES
65A| 0|% 13| PPSV23 TS
PPSV23 7t YT 7HE 2 2|4 5¢

, f A
L R oo i el & _
sl SEBAEO D PPSV23 AiKh 3871%) W
I B YN RH|F
Eﬁ’%g " j:f_%'j*gljl'%ﬁf% dom e, dgze 1) PHER, £ H2 £F, O1F AL 0|4 SR} 65K O[F PPSV23 13] HE
SrATE RS T > 65K 0| O[T HE} 51 04 ZHAZD ppsv23 HHE (3 28))
2) MOl 245 2FX}7t 65M O PPSv23 13| HE

> MES AlZ|7t 65M 0T QI B2, 654 O|= 2%t WEL 51 7244 £ ppSv23 34t HE

)

O | U oYHES  HBMN=Y T, CHSZT, Tt S-T| ZLE| 2| Of- 2 2B
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Pneumococcal vaccination

Q 1™ TOIA, PCv13 TE Hof 0[O ppsv23 13| TE. 1 0|F AHER?
> AA8F A T pCY 13 HE

JIx e % HHO| Wt $7 HE A%F ol

LSO A A B Ot L0t A A £ 211 glaL), 23 A7}
2o 2alLigtE S8 0|5 XH0= of R AL Aol S

Q Influenza O E 0t SA| FE
> LB A0t0|A febrile seizure 21, 2L} &N 01 ROl A0ME SA| ¥E 7ts.
7

o
604 04 ‘g2l 1149 A} Ch, R2lLth A - B 7Y g, HHEE 24

Song et al. Vaccine. 2017 Jan 5;35(2):

Herpes zoster, shingles Herpes zoster, shingles

+ Pain, itching, tingling
+ Rash along dermatomes
clusters of vesicle

Primary Latency in neurons
(acute)
infection

Reactivations
Reactivations

0T W

- Cranial nerve and peripheral nerve palsies Varicella ‘Zoster
- Visceral involvement
meningoencephalitis, pneumonitis, hepatitis, f Guga;zsm Months '
acute retinal necrosis

Complication

- Post-herpetic neuralgia

- Herpes zoster ophthalmicus
- Bacterial superinfection

Level of host resistance to VZV
Immune

Susceptible

Years

Time from infection

exposure to VZV anti-VZV immunity disease

’ 1 Exogenous === Critical level of Clinically overt

, with blisters on his neck and shoulder. Taken May 5, 2006, in San Jose, California, United States, Copyright © Freer et al. New Microbiol, 2018 Apr41(2)95-105
2006, , and released under the terms of the GNU Free D)é)cumentat\on License ver. 1.2 or any later verswn.%k\gped\a reer et al. New Microbiol. 2018 Apré1 (2)35-10
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: Cua
Zoster in Immunocompromised patients Oman

Adults 218 YOA

500

~0xincidence relative to
total population

Inflammatory  Muliple Peoriasis
bowel disease sclerosis

Toal  Bone maow  Solid organ MV infection Systeric lupus Rheurnatoid  Cancer
population  andstemcell  transplant enhematosus  arthritis

transplant This graph has been independertly crested by GSI from data first

HIV, hirman mmunodeniency v, IC,

) | YOA, years of age
*Total population from age 18, Mean age 43 YOA

Chen at al. Infectio

11.211

11,218

Age (years)

Placebo

Overall (260) e
(SPSy-+4 19,247
10,370
60-69 (SPS)+
10,356
7,621
70-79 (SPS)®
7,559

1,263
280 (SPS)
1,332

HZch605 | Vunw | Pilicases

VE, VEpy (95%
o5 c 6

51% 19254 67%
(44, 58) 19,247 (48, 79)
64% 10,370 66%
(56, 71) 10,356 (20, 87)

1%
8,884
(28, 52) 74%
18% (49, 87)
(-29, 48) 5,831

Schmader et al. Clin Infect Dis. 2012 Ap

Varicella-zoster vaccination

7} O[S AY
20} 12-1571 € VAR 18]

2019 CHEHZHES| AT doloUHE
- 60A 0|4 M9l Zoster vaccine live (ZVL) 18] BZ
- 50-59A4 ol2 74 mHBAe| JEfof Wt HE ol f AF

27|

HYI|SH3 YLKz B
(20mg/day), _‘%’ AR AHE, Z7|0[4], ZHZAMZEO[4],
4 <200/mm3 HIV Z g9l

(')

aus
Wy R0 o) 55 JANSE LYW B2

xman et al. N Eng J Med. 200

O | U oYHES  HBMN=Y T, CHSZT, Tt S-T| ZLE| 2| Of- 2 2B
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s e A\
Limitation of Zoster Vaccine Live LT

+ Limited efficacy across older age groups
+ Decline in efficacy over time

+ Contraindicated in immunocompromised populations

s A\
VEsz for RZV in ZOE-50 and ZOE-70 e [P

Age (years)

Rate of HZ HZ cases Rate of
(per 1,000 person-years) (N) (per 1,000 person-years) VE,7 (95% cnt

ZOE-50"t
Overall 250) 6 (7,344) 0.3 210 (7,415) 9.1 97.2(93.7,99.0)
50-59 3 (3492 03 87 (3,525) 78 96.6 (89.6, 99.3)
60-69 22,141 0.3 75 (2,166) 10.8 97.4 (90.1,99.7)
Pooled analysis of ZOE-50 and ZOE-702

Overall 70) 25 (8,250) 0.8 284 (8,346) 9.3 91.3(86.8, 94 5)
70-79 19 (5,468) 0.8 216 (8,534) 8.9 91.3(85.0,94.9)
280 6 (1,782 1.0 68 (1,792 1.4 91.4(80.2,97.0)

“Modfied vaccinated cohort (excludes subjects not receiving dose 2 orwha developed HZ within 1 month after dose 2); 7p<[| 001 far all compansons vs placeho;
#nfean follonw-Lp 3.2 years, Cl, confidence interval, M, number of sLbjects; HZ, femes zoster, R2V, recombinant zoster vaccing, VE,g, vaccine efficacy for HZ

Lal et al. N Eng J

Cunnigham et al. N Eng

4 e A\
Recombinant Zoster Vaccine, RZV i m am,

RZV vaccine
Non live

Antigen Adjuvant system
Glycoprotein E (gE) - 50 ug g5 QS-21* and MPL - 50 ug each
Glycoproteinspkes Liposome MPL QS-21 Saponin
Lipid envelope [ B &
|
: 83

*Q5-21 adjuvart licensed from Antigenics Inc, a wholly owned subsidiary of Agenus Inc. a Delaware USA corporation; gE, dlycoprotein, MPL, 3-O-desacyl-4-monaphosphoryl lipid A; QS-
21, Quilliaja saponaria Molina, fraction 21

Lal et al. N Eng J Med

Cunnigham et al. N Eng J M

e e A)
RZV VEwz by subject age and time post-vaccination TR P

VE similar in all age groups and was 87.9% 4 years post-vaccination in patients 270 years oldf2

VEy; across age groups VE,; up to 4 years post-vaccination

20E-504+ Pooled ZOE-50/707% Pooled ZOE-50/70 @70 years oldy"
100 97.2 966 974 100 976 92.0

913913914

847 819
80

xR xR
°. 60 pe0001 < 60 p<0.001
o far all o for all
40 agegroups Wl 40 time points
g vs. placebo » vs. placebo
20 20
250 50-59 60-69 270 70-79 =80 0
= - B = = 1 year 2years  3dyears 4 years
YEArs years years yEars years years
RZV cases 6 3 2 2% 19 6 RZVeases 2 7 g 7
Placebo oy gy s 284 216 68 Placsbo o, 57 59 56
CHSES ¢ s et by G kbaredor cwdata 1om LalH, o121 0 Evgld e 2015 cases

*Mean follow-p 3.2 years (ZOE-503"; tMean follow-up 3.7 years (pooled ZOE-50/70 data for subjects 270 years oldi; *Modified vaccinated cohort (excludes subjects not receiving dose
2 orwho developed HZ within 1 morth after dose 2); HZ, herpes Zoster, RZY', recombinant zoster vaccing; YEz, vaccine efficacy against HZ

O | U oYHES  HBMN=Y T, CHSZT, Tt S-T| ZLE| 2| Of- 2 2B
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PHN and non-PHN complications across age groups ‘ L LT Previous ZVL prior to > 5 years ‘ LT
) : . Geometric mean concentrations of anti-gE antibod
Among patient groups 250 years of age in pooled analysis (ZOE-50 and ZOE-70) g Y
VE against PHN*! VE against HZelated complications* = Zoster-048'2
100 100 PHN! Nor-PHN complicationss £ -
100 1 912t gggr 930 1001 ot 9377 g1 g1 2 o000
< 888 : < 50000 -
80 -
= 80 1 % 40000 -
H 1 B N
k: 80 60 € 30000 -
> > H a
40 1 40 : £ 20000 -
i w
20 4 20 4 210000 -
g
0 0- L8 < 0-
Age (years) 250 50-68  BO-B8 =70 70-78 280 Age years) 280 210 e Prevaccination 1 Month Post- 1 Month Post- 12 Months Post-
REV tases 4 0 1 4 2 2 RiVeases 4 4 1 1 I iz d;Sv . H(;o;e 2\/ dose2
iz -rrevac -Nonvac
Jlacebo cases 48 8 2 36 28 7 Flacebo cases 48 36 18 12 22 (mean age: 71.2 [4.6] years) (mean age: 70.7 [4.7] years)
iyt ey S M g MM A S i e MY oF = glycoprotein E; GMC, geometric mean concentrations, RZV, recorrbinant zoster vaccine;
90 days after onset of zster rash using Zoster BrietPain Inventory (ZBP 1} R ZV, recombinant zoster vaccing; VE, vaceing eficacy

ham et al. N Eng J Med 2

c M et al. Vaccine 2 36:153 Dagnew et al. J Infect Dis 2020;1-8 2

(" RzVIC clinical programme overview h 4 A)

RZV approval in Korea HEAA
» @ 9 @

HAEMATOLOGICAL SOLID TUMOUR —
HUMAN HEM’i\\%%Ié?Eqr?ggTEM MALIGNANCIES Solid wrmour CHA =TI of i
i malignancies
st T, W -
al immunosuppressive immunosuppre ssive o
People living with HIY? Postautologous? chemotherapy® Post-renal fransplant® chemotherapy® - |:|I_} SOA'" olf‘g"gl }gon_l 27H% |7_|'7—1| 29.' 7.;‘-’5—

I I T T N T
- OF 184 OJANOIA AlH B2 X222 0I5t MUK} £ WK 2 Ql5t0] CHAEE
m Phase 1/2a (N=123) Phase 3 (N=1546) | Phase3(N=562) | Phase3(N=264) | Phase 2/3 (N=232) = | OlSOA 2 =2 | gt HAK L= HAGHE elot0] SR T

o
40

9_}
=
i

Tri
7L =S A2Z OdEl= AMEL
Trial ty}
m dp

Placebo controlled, 218 years of age (Off, Rt DM ZO|A SR}, naQh Haol THE Y| 0|A BHx}
Immunogenicity/ . Immunogenicityf .
Safety Efficacy safety! Immunogenicity/safety
Dose timeline emlin@, 2, & Month 0, 1-2
(3 doses)

“Priorto the phase 3 programme, SHINGRIX was studied in a phase 1/2a trial in HIY patients; Efficacy was evaluated in a post-hac analysis®
aHSCT, autologous hematopoietic sterm cell transplart, HIY, human immunodefciency virus, 1C, immunocompromised

1. Berkowitz EM, et al. J Infect Dis 2015,211:1279-87, 2. Bastidas A, et al. JAMA 2019,322:123-33, 3. Dagnew AF , et al. Lancet Irfect Dis 201519.938-1000; 86
4. vink P, et d. Clin Irfect Dis 2020;70:181-90; 5. vink P, etal. Cancer 2019,123:1301-12
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ACIP recommendation

- OHE AL SA| BF 7Hs (M2 o2 29(0)

YN EYE WA SN BFL 47 5

Tetanus

Clostridium tetani
*+ tetanus toxins via wound

painful spasm of muscle
masseter and neck muscle
(lockjaw)

abdominal rigidity

seizure like activity

+ Incubation period 3-21 days

UHYTE wwwkdca.gokr/npt

mjoE-CIIZE 2| o - Lol oy

Diphtheria

il

CI=E2op

1

(12 4] f2|uzte| HTY CiZH2(0t W e

0

1o
0
1060 10611962 195 1064 10651965067 10681960 1970 071 107210731074 075 47 197178 10701960 198 1082 10681984 1065 1986 1487 108 6D

Corynebacterium diphtheria
* respiratory droplets
+ Toxin
+ Fever
sore throat,
swollen glands in the neck
with pseudomembrane
Skin ulcer

|0 oo s | a6 | 20 | o | o | 200 20 vz a3 | e s e | | v | |
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Pertussis

Bordetella pertussis
+ Transmission by respiratory droplets

+ Catarrhal stage similar to viral upper respiratory infection, mild cough, coryza
1-2 weeks
Paroxysmal stage paroxysm of coughing, whooping cough

dyspnea, cyanosis in child
posttussive vomiting
2-8 weeks

Convalescent stage  cough subside

+ Complication young infants
apnea, seizures, respiratory distress, pneumonia, hypotension/shock

kdca.go.kr/npt

't LN o ! « ! « F « * . . )
SO S . . . . DTP whole cell pertussis

[ Sl S 4 - e - e - e -9 [ ]
Ro 12tol8  12tol7 6to7 Sto7 Sto7 4t07 2to4d 1to4d Ry .
people DTa P acellular pertussis
DISEASE Measles Pertussis = Rubella Polio Smallpox ~ Mumps SARS Ebola  DISEASE
(Whooping

gl Tdap

HOWIT  Airborne Airborne  Airborne Fecal-oral Airborne | Airborne  Airborne  Bodily  HOWIT
SPREADS droplets  droplets route droplets = droplets  droplets fluids  SPREADS

httpsy/graphics thomsonreuters.com/15/measles/index htm

O | U oYHES  HBMN=Y T, CHSZT, Tt S-T| ZLE| 2| Of- 2 2B
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vaccination

7+ B ALY
40t 271€ DTaP @ > 470 DTaP @ > 671 DTaP @
> 15-187§ € DTaP @ > 4-6M| DTaP ®
> 11-12M Tdap/Td ®

|4 - oj100tCh Td

7|EZHYT :Tdap > 4-8F =
Of 100tch d =7t HF

Sk
Tdap MZ 30| QICHE 100t BE Al 138]= Tdap22 EF

Td > 6-127HE 2 Td

vaccination

o
r
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o
o
B

HS

Newborn antibody levels stratified whether mothers Tdap

Outcome Mother did not receive Mother received Tdap,

Antibodies Tdap, mean (SEM) n = 52 mean (SEM) n = 52 Pvalug?
Diphtheria 0.571 (0.157) 1.970 (0.291) < .001
Tetanus 4.237 (1.381) 9.015 (0.981) 004
PT 11.010 (1.796) 28.220 (2.768) < .001
FHA 26.830 (4.022) 104.15 (21.664) 002
PRN 24.700 (5.765) 333.01 (56.435) < .00
FIM 2/3 82.83 (14.585) 1198.99 (189.937) <.00

FHA, filamentous hemagglutinin; AM, fimbriae; PAN, pertactin; PT, pertussis foxin; TdaF, tetanus, reduced diphtheria, and
acellular pertussis anfigens vaccine.

2 Significant at .05 level

Gall. Effect of maternal immunization with Tdup. Am ] Obstet Gynecol 2011,

Gall et al. Am J Obstet Gynecol. 2011 Apr;204(4):3:
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