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Introduction

Syncope is common in CHF patients
No universal guide to its evaluation exists

Common causes of syncope in CHF are

orthostatic hypotension, ventricular
tachycardia or cardiac arrest, drug-induced
hypotension, and vasomotor syncope

Syncope, in general (i.e., of any cause), IS
associated with a poor prognosis in CHF
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Incidence and Prognosis
UCLA Experience

* Retrospective analysis of 491 consecutive
patients with advanced CHF (NYHA class IlI-IV,
no h/o cardiac arrest, mean LVEF 20% % 7%)

o Sixty patients (12%) had a history of syncope

e Cardiac origin in 29 (48%)
e Other causes in 31 (52%)

 One-year rate of sudden death 45% In those
with syncope from any cause versus 12% in
patients without syncope (P < 0.00001)

SE@ENEY  Middiekauf et al., JACC 1993; 21:110-116.




A Contemporary Look
SCD-HeFT Experience

e Post-hoc analysis of prospective RCT of 2,520
CHF patients (NHYA class IlI-1ll, LVEF 35%)

e Syncope before or after randomization occurred
In 472 patients (19%)
e 162 patients (6%) before randomization
o 356 patients (14%) after randomization
» 46 patients (2%) before and after randomization

 Median follow-up 45.5 months

Tue OSU
iN@aN]  Olshansky et al., JACC 2008; 51:1277-1282.




Presumptive Causes of Syncope for All
Post-Randomization Episodes*

Cause Number

Orthostatic Hypotension 65

Ventricular Tachycardia 44

Drug-Induced Hypotension 38

Vasomotor 33
Cardiac Arrest 24
Drug-Induced Arrhythmia 2
Seizures 7
Other
Unknown 86

*458 episodes among 356 patients

THEQSU
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SCD-HeFT Experience

e Syncope before and after randomization was
associated with appropriate ICD shocks

e Syncope after randomization was a predictor of:
e Total mortality (HR 1.41, 95% CI1 1.13-1.76, P = 0.002)
e CV mortality (HR 1.55, 95% CI 1.19-2.02, P = 0.001)
 Sudden death (HR 1.41, 95% CI 0.90-2.21, P = 0.13)

« Association of syncope and mortality risk was
Independent of randomization arm (placebo,
amiodarone, ICD)

Tue OSU
iN@aN]  Olshansky et al., JACC 2008; 51:1277-1282.




Predictors of Syncope Post-Randomization

* By univariate analysis, NYHA class, QRS
120 ms, and absence of beta-blocker use
were predictors of syncope

 Randomization arm, CHF etiology, LVEF, AF,
NSVT, and baseline ACE-I, warfarin, or statin
use were not

e By multivariate analysis, only QRS 120 ms
and absence of beta-blocker use were
significantly predictive of syncope

Tue OSU
iN@aN]  Olshansky et al., JACC 2008; 51:1277-1282.




Syncope in CHF: Work-Up

e Cause for syncope in CHF can be difficult
to diagnose

* History and physical examination are
central to the work-up

* An understanding of the common causes
of syncope in CHF Is essential
o Cardiovascular
* Non-cardiovascular
 Unknown
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How to Evaluate Syncope

History

Physical exam

Dlagnostic testing
(ECG, tilt table, cardiac monitors)

Goal to move from presumptive to definitive
diagnosis
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History

Information from patient, family, withesses
Circumstances (eating, exercise, micturition)
Prodrome and recovery from symptoms
Symptom frequency and length

Associated symptoms

Number, frequency, and timing of episodes
Concomitant disease, especially cardiovascular

Medications, family history, witnesses, age

Injury Not Predictive of Cause!




Physical Examination

General appearance
Orthostatic vital signs
Cardiovascular exam
Abdominal exam
Neurological exam

Carotid massage




Syncope: Diagnostic Methods

Procedure Yield

History and Physical Exam 25-35% 1

ECG 2-11% 2
Holter Monitoring 2% 3

External Loop Recorder 20% 3

Insertable Loop Recorder 43-88% 456

Tilt Table 11-87% 17
EP Study without SHD 11% 8

EP Study with SHD 49% 1

1Kapoor W. Medicine. 1990;69(3):160-175; 2Kapoor W. Am J Med. 1991;90:91-106; 3Krahn AD, Klein GJ, Yee R. Cardiol
Clin.1997;15(2):313-326; 4Krahn AD, Klein GJ, Yee R, Norris C. Am J Cardiol. 1998;82:117-119; 5Krahn AD, Klein GJ, Yee R,
et al. Circulation. 1999;99:406-410; 6Krahn AD, Klein GJ, Yee R, et al. JACC. 2003;42:495-501; 7Kapoor W. JAMA.
1992;268:2553-2560; 8Linzer M, Yang B, Estes M, et al. Ann Intern Med. 1997;127:76-86; 90Ishansky, B. Syncope: Overview
and approach to management. In: Olshansky B and Grubb B, eds. Syncope: Mechanisms and Management. Armonk, NY:
Futura Publishing C0;1998:15-71.




Major Cardiovascular Etiologies of
Syncope in CHF

Arrhythmic Causes

AV block with bradycardia (structural changes, drug S)

Sinus pauses/bradycardia (vagal, sick sinus syndrom e, drugs)

Ventricular tachycardia (structural changes)

Non-Arrnhythmic Causes

Hypertrophic cardiomyopathy

Aortic stenosis
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Major Non-Cardiovascular Causes of
Syncope Iin CHF

Reflex Mechanism

Neurocardiogenic (vasovagal and vasodepressor synco pe)

Micturation

Deglutition

Cough

Orthostatic Hypotension

Autonomic dysfunction

Dehydration/fluid depletion

Drugs (antidepressants, sympathetic blockers, vasod ilators)

Deconditioning (prolonged bed rest, iliness)
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Uncommon Non-Arrhythmic Causes of
Syncope in CHF

Pulmonary embolism

Pulmonary hypertension

Cardiac tamponade

Subclavian steal

Dissecting aortic aneurysm

Atrial myxoma




Diagnosis Via History

e Vasovagal syncope is diagnosed if precipitating
events such as fear, severe pain, emotional distress,
Instrumentation or prolonged standing are
associated with typical prodromal symptoms

Orthostatic syncope is diagnosed when there is
documentation of orthostatic hypotension
associated with syncope or presyncope (orthostatic
hypotension is present if BP drops >20 mmHg or
SBP decreases to <90 mmHg regardless of whether
or not symptoms)

Tie §SU AHA/ACCEF Scientific Statement on the Evaluation of Syncope
HEARTCENTER Circulation, February 2006




Classical Vasovagal Syncope

Settings:

- young patients, no SHD

- frightening/stressful situation

- hunger, fatigue, dehydration, hot room

- standing position, sitting occasional
Premonitory Signs:

- nausea, blurred vision

- warmth, diaphoresis

- pallor, yawning
Syncopal Event:

- Wwhite, pale

- no injury

- may be aborted by becoming supine
Recovery:

- hausea, diaphoresis

- fatigue



Classification of Abnormal Responses

Cardio-inhibitory (mainly bradycardia)

Vasodepressor (marked hypotension with
relative bradycardia)

Mixed (hypotension with significant
bradycardia)

POTS (tachycardia with relative hypotension)

HE ©S
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est

. Supine 5 min, 20 min with I.V. pretest
. Tilt 60-70 degrees
. Passive 20-45 minutes

. Isuprel or SL NTG 400 ug spray if neg
for 15-20 minutes

. Endpoint: Syncope or Full Duration
Complete

Rapid Protocols:

1. 10 min baseline, Return to supine
and infuse isuprel with HUTT for
20min after 20-25% increase in HR

. Clomipramine [.V. 5mg (1mg/min)

during the first 5 min of 20 min.
TTT (spec. 93%, sens. 64-83%)




Neurocardiogenic Syncope Treatment

e Diet Modification
e Exercise
e Abortive maneuvers
e Support Stockings
Florinef
Alpha Antagonists (Proamitine, Concerta)
Beta Blockers
Norpace
SSRI ( Zoloft, etc...)
Pacemaker




Orthostatic Hypotension

e Due to blunting of mechanisms that normally
combat the effects of gravity on blood flow,
following assumption of a sitting or standing

position

 These mechanisms include:
« Constriction of veins in legs
« Constriction of peripheral arteries
* Increase Iin heart rate
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Causes of Orthostatic Hypotension
(in CHF)

Blood or Fluid Loss (too much diuresis!)
Medications (vasodilators!)

Nervous System Disorders/Autonomic
Dysfunction (amyloidosis, diabetes, bed rest!)

Excessive Alcohol Intake (alcoholic CM!)




Diabetes is One of the Most Common
Comorbidities in Heart Failure

ADHERE EURO HF OPTIMIZE-HF
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Treatment of Orthostatic Hypotension

Attempt to alter underlying cause (e.g.,

decrease diuretic dose, alter vasodilator
RX)

Elastic compression stockings

Contraction of the leg muscles before and
while standing

Rising to stand slowly and in stages (laying
down to sitting up to standing)
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Syncope in CHF:
Cases




Syncope in CHF:. Case Study 1

50 year old African American woman with IDC
NYHA class Il

LVEF 32%

History of hypertension and diabetes

Medications: enalapril 10 mg bid, carvedilol
25 mg bid, furosemide 40 mg qd, isosorbide
dinitrate 20 mg tid, hydralazine 50 mg tid

e Dual-chamber ICD (primary prevention)
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What Should You Do First?

History and Physical Examination

nterrogate the ICD

Holter Monitor

. Tilt Table Study
. EP Study




Answer: History and Physical Examination

* While assisting in the delivery of her
daughter’s child, she had a syncopal spell
associated with a prodrome of dizziness and
residua of weakness and fatigue

e Orthostatic vital signs: 110/70 mmHg and 56
bpm to 98/68 mmHg and 60 bpm

e Euvolemic by exam

o Systolic murmur

HEARTCENTER




What Should You Do Now?

. Make the Diagnosis
. Interrogate the ICD
. ECHO

. Tilt Table Study
. EP Study




Answer. Make the Diagnosis




What's the Diagnosis?

. Orthostatic Hypotension
Neurocardiogenic Syncope

. Ventricular Tachycardia
Pulmonary Embolism

None of the Above




Answer:. Neurocardiogenic Syncope




What Confirmatory Test Could Be Done?

. Interrogate the ICD
. Holter Monitor

. ECHO

. Tilt Table Study

. EP Study




Tilt Table Response in Our Patient with
Neurally-Mediated Syncope

70 70
1 12.5 + 1
77 94 40 46
115/70 125/80 55/30 98 / 55
( Syncope)

TILT (°)
TIME (7))
HR (BPM)

BP (mm Hg)
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How Should This Patient Be Treated?

. Florinef

. Alpha Agonist

. Abortive Maneuvers
. Norpace

. No Treatment Necessary




Answer: Abortive Maneuvers

* Florinef (salt retention!) and alpha agonists
(vasoconstriction!) should be avoided in CHF
patients

* While generally safe, the proarrhythmic effects

of Norpace may be increased in CHF patients

If left alone, the syncope Is unlikely to return;
however, abortive measures should be
recommended to reduce the likelihood of
recurrence further
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Syncope in CHF: Case 2

/2 year old white woman referred for evaluation of a
“fall”; Family: patient unresponsive and slight seizure
activity, was carrying heavy dictionary

PMHx: MI, CABG, CVA, Mild dementia, HTN,
Tobacco abuse: LVEF: 25%

Physical Examination: SBP 160; 3/6 SEM
EKG: NSR, PR 180, QRS 95; Q V1-V3
DBT stress echo: no ischemia; apical aneurysm

Referred for EPS because “no etiology of syncope”

THE QSU
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What Should Be Done Next?

Left Heart Catheterization
Neurological Evaluation
Empiric Pacer

Empiric ICD

30-day Event Monitor




Answer:. Neurological Evaluation

e Seizure activity by history

* Neurological W/U

 MRI and EEG: multi-infarct dementia

e Carotid ultrasound, no vertebral reversal,
bilateral carotid 40-70%




What Should Be Done Now?

1. Left Heart Catheterization
2. Empiric Pacer

3. Empiric ICD

4. 30-day Event Monitor

5. Implantable Loop Recorder




Discussion With Family

 Family Declines Pacemaker or ICD

« External Loop Recorder Deferred: Patient
with dementia unlikely to be able to operate
correctly, 30 day monitoring unlikely to
capture event

« Implantable Loop Recorder Placed
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Implanted Loop Findings

* Recurrent syncope four months after
Implantation: sinus tachycardia at 110 bpm
assoclated with syncope




What Should Be Done Now?

1. Left Heart Catheterization
2. Empiric Pacer

3. Empiric ICD

4. A Better Physical Exam

5. Peripheral Angiography




Answer: A Better Physical Exam

« SBP 160 mmHg on right side and 130 mmHg
on left side

* Peripheral angiography done




Subclavian Artery Stenosis




Subclavian Artery Stenosis
Angioplasty



Syncope and CHF: Case 3



Case 3 Continued



Case 3 Continued
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What's the Diagnosis?



Answer:. Orthostatic Hypotension



How Should This Patient Be Treated?
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Answer: All of the Above



