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What to do when you don’t wear Lead:
Managing Chronic Stable Angina

M. Nicholas Burke, MD
Director, CV Emergencies, Minneapolis Heart Institute
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Chronic Stable Angina (CSA)
Case Presentation

72 yo WM with c/o chest pressure

6 month history of CP when walking up a
long hill. Resolves with rest.

Hx HTN, former smoker, +FH

Had neighbor who knew someone who
“died getting an angiogram”
Creatinine 2.3
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“The rigidity of the coronary arteries may act,
proportionally to the extent of the ossification, as a
mechanical impediment to the free motion of the heart;
and though a quantity of blood may circulate through
theses arteries, sufficient to nourish the heart, yet there
may be less than what is requisite for ready and vigorous
action. Hence, though a heart so diseased may be fit for
the purposes of common circulation, during a state of
bodily and mental tranquility, and of health otherwise
good, yet when any unusual exertion is required, it’s
powers may fail, under the new and extraordinary
demand.”

C.H. Parry, Lancet 1799
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CSA: Incidence

Estimates range from 7-17 million
Americans with angina

3-3.5% Patients with angina have an Ml
each year

21% men aged 65-69yr and 27% aged
80-84 have angina

14% women aged 65-69 yrs and 25% aged
80-84yrs have angina
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Pathophysiology

Inadequate myocardial blood flow

Decreased systolic and diastolic function
v
Abnormal lactate production
v
ECG changes
v

Symptoms
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Pathophysiology: supply

* Predominately related to a decrease in
maximal coronary blood flow due to a
fixed stenosis

» Additional factors include a variable
degree of focal vasospasm, lack of
endothelial dependent vasodilitation, and
likely some degree of vasoconstriction of
coronary resistance vessels (microscopic)
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Pathophysiology: demand

» Anything that increases Heart Rate
» Anything that increases Blood Pressure

» Anything that increases contractility
(e.g. medications or pre-load)
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Angina

e Probably related to production of noxious
chemical stimuli

 In chronic stable angina, adenosine can
recreate the symptoms but does not result
in ECG changes

e In some patients with CSA, aminophylline
(which blocks adenosine receptors)
improved exercise symptoms but did not
affect ECG changes
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Does angina=ischemia?
Not necessarily

In CASS 62% of women with definite
angina had CAD, 89% of men

For a given degree of angiographically
identified CAD, patients who are Asx or
mildly symptomatic have better prognosis

When angina is improved so is silent
ischemia.
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Does ischemia=angina?
NO
Women have more atypical Sx (possibly related to an
increase in spasm and microvascular angina)
At least 75% of ischemic episodes in CSA are silent
The number and duration of silent ischemic episodes
correlates with outcomes
Dyspnea and fatigue are also symptoms of myocardial
iIschemia (possibly more common in patients with a
several year duration of chronic ischemia).
Prognosis of patients with these symptoms is unclear
relative to those with angina or who are truly
asymptomatic.
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What defines stable?

e Longer than 2-3 months

« Not a changing pattern

e Can occur at rest or nocturnally
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CSA Patterns

5125 Pts with CSA
50% women

Most had > 1 CVRF and at least 2
episodes/week

90% had it with exercise
~50% had it at rest

~33% had it with mental stress
~25% had angina at night
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Canadian Cardiovascular
Society Classification

CCS I: Only with strenuous activity

CCS II: Slight limitation with vigorous
activity such as waking up a hill

CCC IlI: Marked limitation and symptoms
during ADLs

CCS IV: Inability to do ADLs and may occur
at rest
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CSA Evaluation: ETT

To correlate symptoms with ischemia for
diagnosis

To provide exercise prescription
(limited prospective data)

To evaluate efficacy of therapy

To define risk of future events
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ETT: to define future risk
Hi Risk Features

Inability to complete 6 min. of Bruce Protocol
Early Positive (3 min)

>2mm ST depression

Persistently elevated HR after 1 min rest
Downsloping ST depression

Ischemia at < 120bpm

Flat or lowered BP response

Serious ventricular arrhythmia at HR < 120
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CSA Therapy

e To reduce risk

e To Improve symptoms

ABBOTT “ MINNEAPOLIS
(A" NORTHWESTER! (A H
A HOSPITAL ‘ s
lina Ho Clinics -

Alina Ho INSTITUTE

Allina Cardiology Forum Page 9

Allina Hospitals & Clinics, Minneapolis Heart Institute Foundation
October 7th, 2011



CSA Therapy
to reduce future risk:
Aspirin

Swedish Angina Pectoris Aspirin Trial

2035 patients with CSA treated with BB
75 mg ASA versus placebo
34% reduction in death and M1
32% reduction in secondary vascular events
No data of superiority of higher dose
e No improvement in symptoms
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CSA Therapy
To reduce future risk:
Statins

4S Study

2
i
)
!

Simvastatin

Proportion afive
[s]
o
o
|

Lancet 344 1994

.80

Log-rank p=0.0003

0.06 T T T T T 1
(s} 1 2 3 a4 5 (=3
Years since randomisation
S 2221 2193 2160 21321 2097 2060
113
P 2223 2193 2152 2103 2059 2011 115

Figure 1: Kaplan-Meler curves for all-cause mortality
Number of patients at risk at the beginning of e
Thmeer of patients g I3 ach year is shown below
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CSA Therapy: Statins

Angioplasty

Atorvastatin

Cumulative Incidence (%)

NEJM 341 1999

L] T
6 12
Time since Randomization (months)

Figure 2. Cumulative Incidence of First Ischemic Events.

The time to an ischemic event was significantly longer in the
atorvastatin group (P=0.03), and the risk reduction was 36 per-
cent (95 percent confidence interval, 5 to 67 percent).
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CSA Therapy
to reduce future risk:
Statins

duration ischemic burden
- T o

P
L
=

percentaga reduction
8

8 8 &

LS;\A

plac prnn' - piac prava

3

Fic 2. Diagram of the percentage reduction in components of
transient myocardial ischemia during the study in placebo pa-
tients (plac, open bars) and in pravastatin patients (prava,
hatched bars). *P=.017 and **P=.0058.
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CSA Therapy
to reduce future risk:
Nitrates
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CSA Therapy
to reduce future risk:
Nitrates?

Figure 1

Nitrates (-)

— Nitrates (+)

Survival Rate

P=0.0013
T (Log-Rank)

A :
No at Risk

Nitrates (-} 566 523
Nitrates (+) 476 457 ;H ;g; }};

Days

Time to Furﬁifxc death end point for MSMI patients who did and did not use longerm nitrates. As shown, patients who were taking
long-acting nitrates had significanily warse autcome for cardiac death end point.
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CSA Therapy
to reduce future events:
Calcium Channel Blockers
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CSA Therapy:
to reduce future events
Calcium Channel Blockers (?)

cvD cvD Adjusted Adjusted
Absent, Present, All Subjects, All Subjects,
RR RR RR (95% CI) RR and 95% C!

Treament | Troatmart
1 Batier | Worse
4._._,___]______,
B-Blockers
Low 1.00 1.00 (Reference)
Medium 0.85 0.88 (0.62-1.25)
High 0.78 0.73 (0.47-1.14)

Calcium Channel Blockers
Low 1.07 117 1.13 (0.75-1.71)
Medium 1.41 1.54 1.42 (0.97-2.07)
High 211 172 1.81 (1.20-2.75)

Figure 3.- iation between farction and use of calcium channel blockers compared with
tha low-dose users of B-blockers: dose-response analysis stratified by the presence or absence of clinical
cardiovascular disease (CVD). RR indicates risk ratio {boxes); Cl, confidence intarval {cross bars). Among
subjects without GVD, the RRs were adjusted for the factors listed in the legend of Figure 1. Among sub-
iects with CVD and among all subjects, the AR was adjusted not only for age, sex, calendar year, smoking,
diabetes, pretreatment systolic bicod pressure, duration of hypertansion, physical activity, and education,
but also for the clinical CVD characteristics of angina, stroke, claudication, coronary angioplasty, coronary
bypass surgery, peripheral vascular surgery, caratid endarterectomy, and recant use of nitroglycerin. For
all subjects, P values tor the tests for trend were .035 for B-blockers and .003 for calcium channel blockers.
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CSA Therapy
to reduce future events
Calcium Channel Blockers (?)

80 =100: All
a 3 ‘18
Dose of nifedipine in milligrams |

Figure 1. Graph showing risk or mortality according to daily dose of nifedipine. RR
indicates risk ratio
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CSA Therapy
to reduce future risk:
Beta Blockers

TaBLE 3. Outcomes During Treatment

Placebo Atenolo! RR
Outcomes at 1 Year (n=154) (n=152) (85% CI)

Death or resuscitated VT/VF 4

Nonfatal MI 3

Hospitalized for unstable angina [

Death, VT/VF, M1, or hospitalization 13 0,55 (0.22 10 1.33) 175
Aggravation of angina 26 035 {01710 0.72) 003
Revascularization

Any adverse event 39 0.44 (0.26 10 0.75) 001

RR indicates relative risk; Cl, confidence interval; VT, ventricular tachycardia; VF, ventricular fibrillation; and M,
myocardial infarction. Girc. Vol. 90 (2) 1994

ABBOTT iy | MinnEaroLis
AW NORTHWESTERN ‘ ot
p ¢ L ‘ :

INsTITUTE

Allina Cardiology Forum Page 14

Allina Hospitals & Clinics, Minneapolis Heart Institute Foundation
October 7th, 2011



CSA Therapy
to iImprove symptoms:
Nitrates

 First described in 1867 by Bruton who

reported on the use of Amyl Nitrate for the
treatment in angina
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CSA Therapy: Nitrates
mechanism of action

Spasm ‘

Duastolic Heart Fate |}

t] Collaterals Fume NC.
A Duastolc

Oxygen Caronary A_P-LVED Pressure

ne Fow G.Yadben‘ '

Flow

! Local
Autoreguiation| N.C.

i i ly (right)

39-5. Factors influencing balance between myocardial oxygen requirements (feft] and supp}- b,
;‘mf i::i_c:te effects of nilratei. In relieving angina pecI?ris, mtr.lales exert hw“?::(ef\{;t:t: ;nm::: thh‘::::l:
hetween oxygen requirements and supply. Although a reflex increase in heart {dt: ;vm.;] tl e e tOr
for coronary flow, dilation of collaterals and enhancement of the pressure gmdmnlt.ur uru‘ud-:'miulzrr  the LVEDP
falls tends to increase coronary flow. AoP = aortic pressure, L\'EDIP = Ic_:ﬁ ven\mr__ul.]r & (m:d? ; 'pﬁ-s1 1{)35_]
= no change. (From Frishman, W. H.: Pharmacology of the nitrates in angina pecloris. Am. ). Cardiol. 36:81, .

Braunwald- Heart Disease
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CSA | nerapy
to improve symptoms:
NI EES

120

g

o
o

-
o

to 57). Asteriak, comparison with place-
bo is statistically significant (p =0.08).

2

Am J Cardiol 72 1993

Change From Baseline in Total Treadmill Time (sec)
g

o

—Day 14— — Day 28— — Day 42—

® Flacebo # 30 mg & 60 mg + 120 mg "zmmg’

ABBOTT m 'ff MINNEAPOLIS
/oY NORTHWESTERN ‘ e
A HOSPITAL Fomndafion- ‘ ‘
Allina Hospitals & Clinics Ervaling & werll iReel lnat G’

InsTITUTE

CSA Therapy: CCB
Mechanism of Action

 Inhibition of intracellular Calcium uptake
resulting in less binding of actin to myosin

» Relaxation of smooth muscle
— peripheral vasodilitation (afterload
reduction)
— Decreased contractility
— Coronary vasodlitation

— Inhibition of exercise induced coronary
vasoconstriction
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to improve symptoms

CSA Therapy

BB vs CCB

Table 3. Qutcomes In Stable Anglna for -Blockers vs Calcum Antagonists®

B-Blockers,
No.

Calcium

Antagonists, No.

Outcomes

No.of | 11 !
Trials Patients Events Patients Events

Effect
Measures Size

P
96% Cl  Value

References

Cardiac death il 3000 57
ar Ml

3054 50

Odds ratio 007 067to138 B85
(=1 favars
B-blockers)

10-26, 28-41, 48-56,
58-64, 66-78, 80-84,
56-00

Angina epizodes 32 1127 NA
per wi

107 NA

Mean difference
{0 favars
[-blockers)

-031 082w 000 05

10-50

Nitroglycerin use 736 NA
per wi

726 NA

Mean difference
{0 favars
[-blockers)

-014 0410032 32

10,22-24, 26, 27,
a7-41, 43+

Time to 1-mm 567 NA
5T depression

NA

Standardized mean  0.06 -0.06t00.18
difference
(=0 favors

B-blockers)t

Total exercise
time

Standardzed mean  -0.10 -0.2010 0.00
difference
(=0 favors

B-blockers)t

10,23,24,27-33 35,
36, 40-42, 47-40,
51-54, 56, 57, 50-66

Withdrawal for
adverse

events

Odds ratio
(=1 favors
B-blockers)

0.72 06010086 <.001

7
40-51, 53-56, 58, 50
61, 63, 64 66-87

*(Cl indicates confidenca interval; MI, myocardial infarction; and NA, not applicable. No stalistical evidance of irial heterogeneity was obsarved for any of the outcomes fisted

Q) statistic, P=20)

+Standardizad mean diffioronces were calculatod 35 mesn exerciss fime (B-blockers) — maan exsrcisa tima (calcium antagonistsypooked SD.

ABBOTT
NORTHWESTERN
HOSPITAL

Allina Hositals & Clinics

to improve symptoms:

V=S

CSA Therapy

BB vs NTG

Table 5. Outcomes in Stable Angina for B-Blockers vs Nitrates*
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[-Blockers, No.

Calcium

Antagonists, No.

Qutcomes

No.of T 1 T 1
Trials Patients Events Patients Events

Effect
Measures Size

P
95%Cl  Value References

Cardiac death or MI 6 120

1 129

1 Odds ratio (<1 favars
B-Blockers)

10 0210470 =99 104100

Angina episodes 5 86
per week

NA 84

NA  Mean diference (<0
favors p-blackers)

-0.83 -47010310 .68 104,106-100

Nitroglycerin use 53
per week

NA 53

NA  Mean diference (<0
favors p-blackers)

-190 04010020 .08 104,108, 109

Time to 1-mm ST 2
depression

NA 27

NA  Standardized mean
difference (=0
favors p-blockers)t

012 042100685 66 104

Totd exercise fime

2

NA  Standardized mean
difference (=0
favors p-blackers)t

020 09010032 .35 109

Withdrawal for 124
adverse events

124

13 Odds ratio (<1 favars
B-blockers)

047 018to1d8 .11 104-107,109

*Clindicatas confidence interval: M|, myocardial infarction; and NA, not appiicable. Statistical evidence of tnal heterogensity (Q statistic) was cbserved for the outcomes of angina

episodes (P=.003) and niroglyosrin use (P = 04).

t5tandardized mean differences were calculated as [mean exercise fime (B-blockers) - mean exercise time (ritrates])/pooled SD.
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CSA Therapy
to reduce symptoms:
NTG vs CCB

Table 4. Outcomes in Stable Angina for Nitrates vs Calcium Antagonists*

No.of |
Trials

Quicomes

Nitrates, No.

Calcium
Antagonists, No.

11 1
Patients Events Patients Events

Measures

Effect

P
Size 95% CI Value  References

Cardiac death 10
or M

3i7 0

376 0 Oddsratio (<1

favors nitrates)

NA NA NA - 02-101

Angina episodes 5
per week

143 NA

143 NA~ Mean differance
(<0 favars

nitrates)

052 -012t01.2 03,85, 97,

08,100

Nitroglycerin usa
per week

143 NA

143 NA  Mean diffierence
(<0 favars

nitrates)

019 -023t00.60 03,85, 97,

98,100

Time fo 1-mm
ST depression

NA

NA  Standardized mean
difference (=0
favors nitrates)t

-050100.11 93,97,100

Total exercise
time

126 NA

126 NA  Standardized mean
difference (=0

favors nitrates|t

=041 -036t01.40 93,97, 100,

102,108

Withdrawal for g
adversa events

340 12

339 9 Odds ratio (<1

favors nitrates)

134 05710310 50 92-97,100,

101,103

*Cl indicates confidence interval; MI, myocardial infarction; and NA, nat applicable. No statistical evidence of trial heterogeneity was cbsarved for any of the outcomes isted (Q

statistic, P>.20)

tStandardized mean differences were calculated as [mean exercise time (nitrates) - mean exercise time (calcium antagonists)/pocled SD.

ABBOTT
NORTHWESTERN
HOSPITAL

Allina H

e Exercise

ABBOTT
NORTHWESTERN
HOST L

Allina Cardiology

Allina Hositals & Clinics

Forum

V=S

MINNEAPOLIS
HearT
InsTITUTE

v

CSA Therapy:
Other Therapies to think of

i

Changes in MSD [mm]

-

¥ - -0.8 » 0.3X
r = 0.45 (p+.o1)

500 1000 1600
Energy sxpenditure in LTPA

2000 2600 3000 3IS00

[kcal/ weak]

Figure 1. Absolute change in minimal stenosis diameter (MSD) is
plotted nst the energy expenditure in leisure time physical
activity (LTPA). "[‘I::: was & weak but significant cwwr:i}‘on

batween both

R
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CSA Therap
Other therapies to think about

e Ranolazine

Figure 4. Angina Frequency and
Nitroglycerin Consumption in the
Intent-to-Treat Population

Ranoclazine Twice Daily

[ Placebo @750 mg W 1000 mg

Angina Attacks Nitroglycerin Uses

1
P <.001 P <.001

P =.006

0

12-wk Trial Baseline
Study Phase

No. per Week

Baseline

Data are presented as means (SE). P values are for com-
parisons of each ranolazine group vs placebo.
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CSA Therapy:
Other therapies to think about

Testosterone?

TABLE 3. Changes in Exercise Parameters in Active and Placebo Groups

Bassline Week 6 Week 14

Time to 1-mm ST-segment depression, s
Active
Placebo
P
Rate-pressure product at 1-mm ST-segment depression
Active
Placebo
P
Raw change in time to 1-mm ST-segment depression, s
Active
Placebo
P
Change in time to 1-mm ST-segment depression, %
Active
Placeho
P

30927 34326 36122
267x25 284=23 202x24
025 0.09 <0.05"

16 870+986 16 040+1070 16 800939
18 990+853 17 160+835 18100+939
01 04 03

=17 8217
18=17 2511
05 0.2

26=16 =20
1329 15+6
05 03

All values are expressed as mean=SEM. Probability values between the 2 groups with time were calculated with ANGOVA; between
the 2 groups at a single time point, with student's unpaired t tests.

“Statistically significant.
7 VAR APOLIS
o MINNEAPOLI
‘ Heart

INsTITUTE

ABBOTT
NORTHWESTERN
HOSPITAL

Allina Hositals & Clinics

Allina Cardiology Forum
Allina Hospitals & Clinics, Minneapolis Heart Institute Foundation

October 7th, 2011

Page 19



CSA Therapy:
Other therapies to think about

- EEGH

Table 2. Excrcise Treadmill Test

Inaetive CP Active CP
Between-Group
o PelP PostCP pVaue o PreCP PostCP pVale  pVie

Exercise duration {3 5§ 4 44l <003 5T 4% 40EN <0l <0
Time to 21-mm S 362 0N <M S B IHE18 <000 =001
ST-segment depression {5

Dusaton in seconds, mean + SEM,
PreCP:bselin,befre countepuliaion; Pos-CP: follw-ap,psteuntepulation, e s computed s on adsted chngy i ducaon o bsene o o,
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CSA
Case Presentation Continued

Started ASA, Statin, and BB immediately. PRN
NTG

Echo normal

ETT: 9 minutes, stopped because of CP, ST
segment depression at 8 minutes

2 weeks later, improved but still limited
BP still elevated so added LA CCB and LA NTG

2 weeks later, Asx. ETT: 11 minutes, no CP or ST
segment changes

ABBOTT o | MinnearoLs
/AY NORTHWESTERN ‘ HearTt

INsTITUTE

Allina Cardiology Forum Page 20
Allina Hospitals & Clinics, Minneapolis Heart Institute Foundation
October 7th, 2011





