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(54) Apparatus for monitoring heart failure via respiratory patterns

(57)  The present invention provides an apparatus
(20) for monitoring the condition of a heart failure patient
(118) using respiration patterns. An implantable or other
ambulatory monitor (20) senses the patient's respiratory
patterns to identify the presence of periodic breathing
or Cheyne-Stokes respiration. In a first embodiment,
mechanical changes of the thorax due to breathing are
detected and this data is used to recognize hyperventi-
lation and apnea or hypoventilation. In a second embod-
iment of the invention, Cheyne-Stokes respiration is rec-
ognized by detecting changes in blood or tissue pH
(416) or CO, concentration (414; 434) and partial pres-

sure. In another embodiment of the invention, changes
in pulse amplitude (420; 440) associated with Cheyne-
Stokes respiration are detected. Alternating loss and re-
turn of respiration-induced amplitude modulation or
pulse-interval variation may also be used to identify the
presence of Cheyne-Stokes respiration. In yet another
embodiment of the invention, modulation of the average
heart rate (418; 438) over time is monitored and its ab-
sence is used as an indicator of Cheyne-Stokes respi-
ration. This information may be used to warn the patient
(118) or healthcare provider of changes in the patient's
condition warranting attention (Fig. 1).
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