Congestive Heart Failure ()
and Central Sleep Apnea

Scott A. Sands, php®?, Robert L. Owens, mMp<*

KEYWORDS

e Congestive heart failure ® Central sleep apnea ® Cheyne stokes respiration
® Loop gain

KEY POINTS

e Congestive heart failure (CHF) is a common clinical syndrome among patients in the inten-
sive care unit (ICU), who frequently require noninvasive or mechanical ventilation.

e CHF affects breathing control by increasing chemosensitivity and circulatory delay, pre-
disposing to central sleep apnea, classically in a crescendo-decrescendo pattern of
respiration known as Cheyne-Stokes respiration (CSR).

e Few data are available to determine prevalence of CSR in the ICU, or how CSR might
affect clinical management and weaning from mechanical ventilation.

CLINICAL CONSIDERATIONS
Historical Perspective

An abnormal respiratory pattern has long been recognized as an ominous sign of
congestive heart failure (CHF). The observations of 3 physicians who have lent their
names to the pattern remain informative:

His breathing was very particular: he would cease breathing for twenty or thirty
seconds, and then begin to breathe softly, which increased until he breathed
extremely strong, or rather with violent strength, which gradually died away till
we could not observe that he breathed at all. He could not lie down without
running the risk of being suffocated, therefore he was obliged to sit up in his chair.

—John Hunter, 1781’
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The patient suddenly developed palpitations and displayed signs of severe
congestive heart failure. The only particularity in the last period of his illness, which
lasted eight or nine days, was in the state of respiration. For several days his
breathing was irregular; it would entirely cease for a quarter of a minute, then it
would become perceptible, though very low, then by degrees it became heaving
and quick, and then it would gradually cease again. This revolution in the state of
his breathing occupied about a minute, during which there were about thirty acts
of respiration.

—John Cheyne, 1818

This symptom [periodic breathing], as occurring in its highest degree, | have only
seen during a few weeks previous to the death of the patient.
— William Stokes, 1854

The initial observations by Hunter, Cheyne, and Stokes were made in patients close
to death. They were the first to note the characteristic waxing and waning respiratory
pattern of “Cheyne-Stokes respiration” (CSR), a common pattern of central sleep ap-
nea in patients with CHF. CSR is characterized by complete cessation of respiratory
effort and airflow (apnea phase) alternating with profound hyperventilation (hyperven-
tilation phase). Such patterns occur during wakefulness, but are typically more prom-
inent during sleep (Fig. 1). The apnea phase of CSR causes arterial hypoxemia, and
the hyperventilation phase produces surges in blood pressure, arousal from sleep,
and dyspnea (Fig. 2).2° Typically, CSR has a periodicity of 45 to 90 seconds, and
occurs during non-rapid eye movement (REM) sleep stages 1 and 2. CSR severity
is typically measured by quantifying the percent of total sleep time in CSR, and by
the number of apneas and central hypopneas per hour of sleep (apnea-hypopnea in-
dex).® Despite advances in the treatment of CHF (eg, B-blockade, spironolactone), un-
treated CSR remains highly prevalent during sleep and retains its association with
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Fig. 1. Cheyne-Stokes respiration in a patient with congestive heart failure. Note the cre-
scendo-decrescendo pattern of respiratory effort and airflow. The lung-to-ear circulatory
delay can be approximated by the time from resumption of airflow to the start of the in-
crease in oxygen saturation. EEG, electroencephalogram; EKG, electrocardiogram; SpO,,
oxygen saturation.
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