
1111111111111111 IIIIII IIIII 11111 1111111111 1111111111 111111111111111 IIIII 1111111111 11111111 
US 20090234410Al 

c19) United States 
c12) Patent Application Publication 

Libbus et al. 
c10) Pub. No.: US 2009/0234410 Al 
(43) Pub. Date: Sep. 17, 2009 

(54) HEART FAILURE DECOMPENSATION 
PREDICTION BASED ON CARDIAC 
RHYTHM 

(75) Inventors: Imad Libbus, Saint Paul, MN (US); 
Yatheendhar D. Manicka, 
Woodbury, MN (US); Badri 
Amurthur, Los Gatos, CA (US); 
Scott T. Mazar, Woodbury, MN 
(US) 

Correspondence Address: 
TOWNSEND AND TOWNSEND AND CREW, 
LLP 
TWO EMBARCADERO CENTER, EIGHTH 
FLOOR 
SAN FRANCISCO, CA 94111-3834 (US) 

(73) Assignee: 

(21) Appl. No.: 

(22) Filed: 

11 

10 

Corventis, Inc., San Jose, CA (US) 

12/402,318 

Mar. 11, 2009 

13 

14 

15 

Related U.S. Application Data 

(60) Provisional application No. 61/035,970, filed on Mar. 
12, 2008. 

Publication Classification 

(51) Int. Cl. 
A61N 11365 (2006.01) 
A61B 510464 (2006.01) 

(52) U.S. Cl. ............ 607/17; 600/518; 600/515; 600/513 

(57) ABSTRACT 

Systems and methods of detecting an impending cardiac dec
ompensation of a patient measure an electrocardiogram sig
nal of the patient. An incidence of cardiac arrhythmias is 
determined from the electrocardiogram signal. A risk of 
impending decompensation is determined in response to the 
incidence of cardiac arrhythmias. In many embodiments, the 
impending decompensation can be detected early enough to 
avoid, or at least delay, the impending decompensation, such 
that patient trauma and/ or expensive I CU care can be avoided. 
Although embodiments make specific reference to monitor
ing electrocardiogram and other physiological signals with an 
adherent patch, the system methods and devices are appli
cable to many applications in which physiological monitor
ing is used, for example wireless physiological monitoring 
with implanted sensors for extended periods. 
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