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Secondary prevention

A — Anti-aggregants (aspirin, clopidogrel, extended-release
dipyridamole, ticlopidine) and anticoagulants (warfarin,
dabigatran, apixaban, rivaroxaban)

B - Blood pressure—lowering medications

C - Cessation of cigarette smoking, cholesterol-lowering
medications, carotid revascularization

D - Diet
E - Exercise

Physical activity

Healthy eating

Alcohol
moderation

Atrial fibrillation
management

Smoking
cessation

Statin therapy
niacin

Glucose
optimization
Carotid
endarterectomy
or stenting

Antiplatelets Antihypertensives

Risk Factor Control for All Patients With TIA or Ischemic Stroke

Hypertension

Initiation of BP therapy is indicated for previously untreated
patients with ischemic stroke or TIA who, after the first
several days, have an established BP>140 mm Hg systolic or
290 mm Hg diastolic (Class I; Level of Evidence B). Initiation
of therapy for patients with BP <140 mm Hg systolic and <90
mm Hg diastolic is of uncertain benefit (Class IIb; Level of
Evidence C). (Revised recommendation)

. Resumption of BP therapy is indicated for previously treated
patients with known hypertension for both prevention of
recurrent stroke and prevention of other vascular events in
those who have had an ischemic stroke or TIA and are
beyond the first several days (Class I; Level of Evidence A).
(Revised recommendation)

. Goals for target BP level or reduction from pretreatment
baseline are uncertain and should be individualized, but it is
reasonable to achieve a systolic pressure <140 mm Hg and a
diastolic pressure <30 mm Hg (Class lla; Level of Evidence B).
For patients with a recent lacunar stroke, it might be
reasonable to target an SBP of <130 mm Hg (Class IIb; Level
of Evidence B). (Revised recommendation)
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Risk Factor Control for All Patients With TIA or Ischemic Stroke

Initiation of BP therapy is indicated for previously untreated
patients with Several lifestyle modifications have been
i with BP ions and are a part of

a comprehensive antihypertensive therapy (Class lla;Level

of Evidence C). These modifications include salt restriction;

weight loss; the consumption of a diet rich in fruits,
vegetables, and low-fat dairy products; regular aerobic
physical activity; and limited alcohol consumption.

5. The optimal drug regimen to achieve the recommended
level of reductions is uncertain because direct comparisons
between regimens are limited. The available data indicate
that diuretics or the combination of diuretics and an
angiotensin-converting enzyme inhibitor is useful (Class I;
Level of Evidence A).

6. The choice of specific drugs and targets should be

individualized on the basis of pharmacological properties,

ism of action, and i ion of specific patient
characteristics for which specific agents are probably
indicated (eg, extracranial cerebrovascular occlusive
disease, renal impairment, cardiac disease, and DM) (Class

lla; Level of Evidence B).
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Risk Factor Control for All Patients With TIA or Ischemic Stroke

Hypertension
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Antihypertensive drug

Class of drugs

Calcium channel blockers (CCB) + Pedal edema, Headache

Non-dihydroyridine CCBs (diltiazem) —
hypersensitivity, bradycardia,

conduction disturbances (AV block 2 or

3), CHF
LV dysfunctions

Angiotensin-converting enzyme + Cough,
inhibitors (ACEI) angio-neurotic edema
hyperkalemia
Angiotensin receptor blockers * Safer than ACEI,
(ARBs) Hypotension
Headache, Dizziness

renal artery stenosis

renal artery stenosis

Thiazide and thiazide-like + Electrolyte imbalance Hypersensitivity
diuretics + A total and LDL gout
. HDL cholesterol
+ A glucose levels,
* A\ uricacid levels
Beta-blockers Impotence Bradycardia
Bradycardia Disturbances (AV block)
Fatigue DM,
asthma,
severe Cardiac failure
Alpha-blockers Postural i b itivi

itivity, pregnancy, bilatearal

Hypersensitivity, pregnancy, bilateral

Comparison of recent HTN guidel

140/90 general non elderly
<150/90
General elderly <80 y

Diabetes: ACEIl or
ARB, BB, CCB
CKD no proteinuria ACEl or Kidney disease: ACEI

Black: thiazide-type

diuretic or CCB Diabetes: ACEl or ARB

Threshold >140/90 < 60 yr >140/90 <80 yr
<150/90 General >80y >140/90 <
for Drug Rx >150/90 >60 yr <140/85 Diabetes >150/90 >80 yr
<140/90 CKD no proteinuria
<130/90 CKD + proteinuria
£ B—(I:)Scker * Black: CCB or Thiazide-
Non-black : General CHF: ACETor ARB +  YPe diuretic
o A o Non-black <60y ARB or
First line options Thiazide-type diuretic, ~ Diuretic, B-blocker, CCB, beta blocker, ACEI
ACEI, ARB, or CCB ACEI, or ARB thiazide,
Non-black >60y CCB or
Sldosterons thiazide diuretic
antagonist N

DM: ARB or ACEI

CKD: ARB or ACEI

or ARB
Stroke or TIa: not CAD : B-blocker with
recommend ARB or ACEI
(JCN 7 : ACEl or Stroke or TIA: any Stroke or TIA: Stroke : ACEl or ARB
Diuretics) antihypertensive drug Thiazide, ACEI CHF: ARB or ACEI + B-
blocker +diuretics
Initiate Therapy: "Markedly
w/ 2 drugs 2160/100 elevated BP" 2160/100 2160/100

Comparison of recent HTN guidelin;

* *k
INC8: <60 yr: <140/90
60 yr: <150/90 < 140/90 < 140/90
ESH/ESC: < 140/90 < 140/85 < 140/90
Elderly 140-150/90 (SBP < 130 if proteinuria)
(<80 yr: SBP<140)
ASH/ISH < 140/90 < 140/90 < 140/90
>80 yr: <150/90 (Consider < 130/80 if proteinuria)
AHA/ACC < 140/90 <140/90 <140/90

**KDIGO: £140/90 w/o albuminuria

*ADA: < 140/80 or lower <130/80 if 30 mg/24hr

Algorithm of antihypertensive drug : J

‘Adult aged 218 years with hypertension

Implement lfestyle interventions
(continue throughout management).

based on age, diabetes, and chronic kidney disease (CKD)

General population

(no diabetesor CKD) |~ Diabetes or CKD present
Age 260 years Age <60years Alages Allages

Diabetes present CKD present with
NoCKD. or without diabetes

] ] ] g

g g g 9
Nonblack . Black Alraces
v v v
d d Initiate ACEI or ARB, alone
or ACEI or ARB or CCB, alone or CC8, alone orin combination with other

orin combination.? orin combination. drug class.?

Selecta drug treatment titration strategy.
A. Maximize first medication before adding second or
5 . ot

C Startwith2

Atgoal

No
y

Reinforce medication and lifestyle adherence.
For strategies A and B, add and titrate thiazide-type diuretic or ACEI or ARB or CCB (use
medication id combi ACEI and ARB).
For strategy C, titrate doses of initial medications to maximum.

v
Ye
Atgoal blood pressure? ) >
No
v

Reinforce medication and lifestyle adherence.
Add and titrate thiazide-type diuretic or ACEI or ARB or CCi
not previously selected and avoid combined use of ACEI and ARB).

g Yes
Atgoal blood pressure? 5

No
v

Reinforce medication and lifestyle adherence.

> Add additional , B-blocker, aldost tagonist, or others)
and/or refer to physician with expertise in hypertension management.

No - Yes
< Atgoal blood pressure? > )

Continue current
treatment and
monitoring.

Antihypertensive treatment preferred drugs

Compelling Indication Initial therapeutic option M

Heart failure THIAZ, BB, ACEI, ARB, ALDO  ACC/AHA Heart Failure

ANT Guideline, MERIT-HF,

COPERNICUS, CIBIS, SOLVD,
AIRE, TRACE, ValHEFT, RALES

Postmyocardial BB, ACEI, ALDO ANT

ACC/AHA Post-MI Guideline,

infarction BHAT, SAVE, Capricorn,
EPHESUS

High CAD risk THIAZ, BB, ACE, CCB ALLHAT, HOPE, ANBP2, LIFE,
CONVINCE

Diabetes THIAZ, BB, ACE, ARB, CCB NKF-ADA Guideline, UKPDS,
ALLHAT

Chronic kidney disease ACEI, ARB NKF Guideline, Captopril Trial,
RENAAL, IDNT, REIN, AASK

Recurrent stroke prevention  THIAZ, ACEI PROGRESS
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Low/moderate CV risk \I\

Choose between

Thed BP elevation
High/very high CV r

Mild BP elevation

]

Switch Previous agent Previous combination Add a third drug
to different agent at full dose at full dose
Full dose —_— Two drug. Switch Three drug
inati to different two-drug combination
at full doses combination at full doses

Moving from a less intensive to a more intensive therapeutic strategy
should be done whenever BP target is not achieved.

BP, blood pressure; CV, cardiovascular.

Condition
Asymptomatic organ damage

Drugs to be preferred in specifi
- conditions : 2013 ESH/ESC

Favoring Drug

LVH

ACE inhibitor, CCB, ARB

Asymptomatic atherosclerosis

CCB, ACE inhibitor

Micro-albuminuria ACE inhibitor, ARB
Renal dysfunction ACE inhibitor, ARB

Clinical event

[ Previous stroke Any agent affecting lowering bP ]
Previous MI BB, ACE inhibitor, ARB
Angina pectoris BB, CCB
CHF Diuretic, BB, ACE inhibitor, ARB, mineralcorticoid
receptor

Aortic aneurysm BB
Af, prevention ACE inhibitor, ARB, mineralcorticoid receptor antagonist
Af, ventricular rate control BB, non-dihyrophyrdine CCB
ESRD/proteinuria ACE inhibitor, ARB
PAD ACE inhibitor, CCB

Other

Isolated systolic hypertension (elderly)

Diuretic, CCB

Metabolic syndrome

ACE inhibitor, ARB, CCB

Diabetes mellitus

ACE inhibitor, ARB

Pregnancy

Methyldopa, BB, CCB

]

blacks

Diuretic, CCB

BP goal is the same as in younger patients, < 140/90 mmHg or below, if
tolerated, while many elderly patients need two or more drugs to achieve
this

In subjects aged >80 yrs, evidence for benefits of antihypertensive
treatment is as yet inconclusive, despite positive results of HYVET Study
(2008). However, there is no reason for interrupting a successful and well
tolerated therapy when a patient reaches 80 yrs or over

Because of the increased risk of postural hypotension, BP should always be
measured also in the standing position

Drug treatment should be tailored to the risk factors, target organ damage
and associated CV and non-CV conditions that are frequent in the elderly
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Risk Factor Control for All Patients With TIA or Ischemic Stroke

AHA/ASA Guideline *

disorders of glucose metabolism
+  DMtype 1&2: (HA, 26.5%)
¢ pre-DM: (HA,, 5.7% ~ 6.4%)

~  impaired fasting glucose: plasma

glucose 1007125 mg/dL I s
—  impaired glucose tolerance: PP2h management is recommended for patients

140~199 mg/dL during a 75g oral with an ischemic stroke or TIA who also have

GTT DM or pre-DM (Class I; Level of Evidence B).

~ intermediate elevations in HA,,

Diabetes Mellitus

After a TIA or ischemic stroke, all patients
should probably be screened for DM with
testing of fasting plasma glucose, HbA1C, or an
oral glucose tolerance test. Choice of test and
timing should be guided by clinical judgment
and recognition that acute illness may
temporarily perturb measures of plasma
glucose. In general, HbA1C may be more
accurate than other screening tests in the
immediate post-event period (Class Ila; Level
of Evidence C). (New recommendation)

*  Use of existing guidelines from the ADA for
glycemic control and cardiovascular risk factor

Kernan WN et al. 2014 AHA/ASA guidelne

Risk Factor Control for All Patients With TIA or Ischemic Stroke

Diabetes Mellitus

Guideline 1
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Recent Guideline : 2015 ADA

 Criteria for the diagnosis of Diabetes

A1C 26.5%
OR

Fasting plasma glucose (FPG)
2126 mg/dL (7.0 mmol/L)
OR

2-h plasma glucose 2200 mg/dL
(1.1 mmol/L) during an OGTT

OR

A random plasma glucose 2200 mg/dL (11.1 mmol/L) ina
patient with classic symptoms of hyperglycemia or hyperglycemic crisis

; Table 2.1

P ADA. 2. Classification and Diagnosis. Diabetes Care 2015;38(suppl 1):

Risk Factor Control for All Patients With TIA or Ischemic Stroke

Recent Guideline : 2015 ADA ¢

Standards of Medical Care in Diabetesd2015: Pharmacological therapy for type

2015 ADA guideline

* Metformin, if not contraindicated and
if tolerated, is the preferred initial pharmacological
agent for type 2 Diabetes A
* In patients with newly diagnosed type 2 diabetes and
markedly symptomatic and/or elevated blood
glucose levels or A1C, consider insulin therapy (with
or without additional agents) E
* If noninsulin monotherapy at maximal tolerated dose
does not achieve or maintain the A1C target over 3
months, add a second oral agent, a GLP-1 receptor
agonist, or insulin A
* A patient-centered approach should be used to guide
choice of pharmacological agents
v Considerations include efficacy, cost, potential
side effects, effects on weight, comorbidities,
hypoglycemia risk, and patient preferences E
* Due to the progressive nature of type 2 diabetes,
insulin therapy is eventually indicated for many
patients with type 2 diabetes B

F ADA. 2. Classification and Diagnosis. Diabetes Care 2015;38(suppl 1):59; Table 2.1

Risk Factor Control for All Patients With TIA or Ischemic Stroke

Recent Guideline : 2015 ADA¢

Standards of Medical Care in Diabetesd2015: Pharmacological therapy for type

2015 ADA guideline

1. Perform the A1C test at least two times a year in
patients who are meeting treatment goals (and who
have stable glycemic control). E

2. Perform the A1C test quarterly in patients whose
therapy has changed or who are not meeting glycemic
goals. E

3. Use of point-of-care testing for A1C provides the
opportunity for more timely treatment changes. E

Table 6.2: y of glycemic ions for nonpregnant adults with
diabetes

AlC <7.0%*

Preprandial capillary plasma glucose 80-130 mg/dL* (4.4-7.2 mmol/L)
Peak al capillary piasma 5Iucosef <180 mg/dL* (<10.0 mmol/L)

*More or less stringent for individual patients. Goals should
be individualized based on duration of dlabms, ag:/llfe expectancy, comorbid conditions,
known CVD or advanced mi and
individual patient considerations.

'Postprandla! glucose may be targeted if A1C goals are not met despite reaching preprandial
be made 1-2 h after the beginning of

the meal, generally peak levels in patients with diabetes.
F ADA. 2. Classitication and Diagnosis. Diabetes Care 2015;38(suppl 1):59; Table 2.1

Metform DPP-4 AGI Insulin  Pramlintid

in Inhibitor

Glinide Colesevelam

GLP-1  Sulfonylure
Agonist a

Benefits
PPG - lowering

FPG - lowering. Moderate Mild Mild

Nonalcoholic fatty
liver disease (NAFLD)

Neutral Neutral Neutral Neutral

Neutral Moderate
toSevere

Risk of use with Severe e Neutral Neutral
renal
insufficiency

TN Neutral | Neutral Neutral Neutral | Neutral | Neutral

Neutral | Neutral Neutral Neutral Neutral Neutral "9':"" Neutral
- Unless
failure/Edema izl
Weight Gain Benefit Neutral Benefit Mild Mild Neutral Neutral Mild to Benefit
Moderate

Fractures Neutral | Neutral | Neutral Neutral Neutral Neutral Neutral | Neutral Neutral
Drug-Drug Neutral | Neutral | Neutral | Neutral Neutral Neutral | Neutral | Neutral
Interactions

Risk Factor Control for All Patients With TIA or Ischemic Stroke

- Initial drug
monotherapy
Eficacy (bHBAL)

Weignt
Sdo afects
Coss

eombina%‘ons
Effcacy (LHoA,)
Hypogiycomia

Three-drug
combinations

., More complex
insulin strategies

AADA. 2. Classification and Diagnosis. Diabetes Care 2015;38(suppl 1):59; Table 2.1

1. Statin therapy with intensive lipid-lowering
effects is recommended to reduce risk of stroke
and cardiovascular events among patients with
ischemic stroke or TIA presumed to be of
atherosclerotic origin and an LDL-C level 2100
mg/dL with or without evidence for other
clinical ASCVD (Class I; Level of Evidence B).
(Revised recommendation)

2. Statin therapy with intensive lipid-lowering
effects is recommended to reduce risk of stroke
and cardiovascular events among patients with
ischemic stroke or TIA presumed to be of
atherosclerotic origin, an LDL-C level <100
mg/dL, and no evidence for other clinical
ASCVD (Class I; Level of Evidence C). (New
recommendation)

3. 3Patients with ischemic stroke or TIA and other
comorbid ASCVD should be otherwise managed
according to the 2013 ACC/AHA cholesterol
guidelines, which include lifestyle modification,
dietary recommendations, and medication
recommendations (Class I; Level of Evidence A).

F (Revised recommendation)
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Risk Factor Control for All Patients With TIA or Ischemic Stroke

Dyslipidemia

2013 Korean
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Risk Factor Control for All Patients With TIA or Ischemic Stroke

Smoking

1. Healthcare providers should strongly advise

i every patient with stroke or TIA who has
AHAJASA Guideline smoked in the past year to quit (Class I; Level

of Evidence C).

2. Itis reasonable to advise patients after TIA or
ischemic stroke to avoid environmental
(passive) tobacco smoke (Class I1a; Level of
Evidence B).

3. Counseling, nicotine products, and oral
smoking cessation medications are effective in
helping smokers to quit (Class I; Level of
Evidence A).
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Risk Factor Control for All Patients With TIA or Ischemic Stroke

Alcohol

1. Pati ith ischemi ke, TI
So14 ARATASA atients qu ischemic stroke, TIA, or .
e hemorrhagic stroke who are heavy drinkers
Guideline e . .
should eliminate or reduce their consumption of
alcohol (Class I; Level of Evidence C).

2. Light to moderate amounts of alcohol
consumption (up to 2 drinks per day for men and
up to 1 drink per day for nonpregnant women)
may be reasonable, although nondrinkers should
not be counseled to start drinking (Class Iib;
Level of Evidence B).

3 22t F U 3FAHheavy alcoholics)=
o SFYS SO{0FBICE @ASE IV, AL

Risk Factor Control for All Patients With TIA or Ischemic Stroke

Obesity

3014 AHAJASA 1. All patients with ﬂA orlstroke should be
Guideline screened for obesity with measurement of
BMI (Class I; Level of Evidence C). (New
recommendation)

2. Despite the demonstrated beneficial effects of
weight loss on cardiovascular risk factors, the
usefulness of weight loss among patients with
a recent TIA or ischemic stroke and obesity is
uncertain (Class Ib; Level of Evidence C).
(New recommendation)

2Di3 Katean 1 HEC BHE HES 2B B019 B0}
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[atA IHIE 22 Hore 32 Raxo2
HES 225s 20| ARG (2HLE Y,
ATz

Obesity paradox

“obesity paradox”

0., . Mortality at 1 year after stroke ~‘Mcrtality for long-term after stroke

08
06
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10 20 30 40 50 10 20 30 40 50
Body mass index (kg/m?) Body mass index (kg/m?)

Log relative hazard of death
Log relative hazard of death
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Risk Factor Control for All Patients With TIA or Ischemic Stroke

physical activity, diet

1

For patients with ischemic stroke or TIA who are capable of

2014 AHA/ASA engaging in physical activity, at least 3 to 4 sessions per week
of moderate- to vigorous-intensity aerobic physical exercise
Guideline are reasonable to reduce stroke risk factors. Sessions should

last an average of 40 minutes. Moderate-intensity exercise is
typically defined as sufficient to break a sweat or noticeably
raise heart rate (eg, walking briskly, using an exercise bicycle).
Vigorous-intensity exercise includes activities such as jogging
(Class lla; Level of Evidence C). (Revised recommendation)

2. For patients who are able and willing to initiate increased
physical activity, referral to a comprehensive, behaviorally
oriented program is reasonable (Class Ila; Level of Evidence C).
(New recommendation)

3. For individuals with disability after ischemic stroke,

pervision by a i such as a physical
therapist or cardiac rehabilitation professional, at least on
initiation of an exercise regimen, may be considered (Class Ilb;
Level of Evidence C).
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Risk Factor Control for All Patients With TIA or Ischemic Stroke

Diet, nutrition

Risk Factor Control for All Patients With TIA or Ischemic Stroke

Diet, nutrition

1. Itisreasonable to conduct a nutritional assessment for
2014 AHA/ASA patients with a history of ischemic stroke or TIA, looking for 2013 Korean
signs of over nutrition or undenutrition (Class Ila; Level of G e
Guideline

Evidence C). (New recommendation) 1. HEEO| Y Mz|2k8 £0|1 ZEQ|

2. Patients with a history of ischemic stroke or TIA and signs of Mz|2k2 Lol 20| L/ &0 2 of3|
undernutrition should be referred for individualized 'j;u;“:E = Jl '__lrzl 1232 0¥S 2/
nutritional counseling (Class |; Level of Evidence B). (New i o= |’ (i "—TIGPP)
recommendation)

3. Routine supplementation with a single vitamin or 2 p_}%jl_f iH_/,\_% El‘_;0| Aé_ﬁg[.é 3\{0| _lr_l 2=
combination of vitamins is not recommended (Class Ill; Level ! at 20| € A olr] AR
of Evidence A). (New recommendation) Ol £30] & = QT (H14+F GPP)

4. Itis reasonable to recommend that patients with a history of
stroke or TIA reduce their sodium intake to less than =2.4
g/d. Further reduction to <1.5 g/d is also reasonable and is
associated with even greater BP reduction (Class Ila; Level of
Evidence C). (New recommendation)

5. Itis reasonable to counsel patients with a history of stroke or
TIA to follow a Mediterranean-type diet instead of a low-fat
diet. The i type diet i
fruits, and whole grains and includes low-fat dairy products,
poultry, fish, legumes, olive oil, and nuts. It limits intake of
sweets and red meats (Class Ila; Level of Evidence C). (New

recommendation)
Kernan WN et al. 2014 AHA/ASA guidelne

m Summary

Initiation of BP : <140/90
ypertensio| * BPtarget : <140/90 (DM or CKD
<130/80)
* ACElor ARB

Diagnosis of DM : HbA1C >6.5
Target HbA1c: <7.0

HbA1c f/u per 6 month or 3 month
In Pt with CVD, BP <130/80

Statin therapy

* Initiation of statin : <100 (70)
in patients with
atherosclerotic stroke

* quit smoking
* Reduce alcohol consumption
* Mediterranean-type diet

Smoking
Diet
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