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1. E The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith,

Filing of amendments and statement under Article 19: - |70 q
The applicant is entitled, if he so wishes, to amend the claims of the imcmackmal application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report.
Where? Directly to the International Bureau of WIPOQ, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 740 14 35

For more detafled instructions, see the notes on the accompanying sheet.
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Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.
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applicant’s request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Remiaders 83—4
Shortly after the expiration of 18 months from the priority date, the international application will be published by the
Intemnational Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the intemational
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
before the completion of the technical preparations for international publication,

The applicant may submit comments on an informal basis on the written opinion of the Intemnational Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
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acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19
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See the Annex to Form PCT/1B/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant’s
Guide, Volume 11, National Chapters and the WIPO Intemnet site.
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WRITTEN OPINION OF THE International application No.
" INTERNATIONAL SEARCHING AUTHORITY

PCT/US 08/76243
Box No. 1 Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.
D a translation of the international application into which is the language of a

translation furnished for the purposes of intemational search (Rules 12.3(a) and 23.I(b)).

2. D This opinion has been established teking into account the rectification of an obvious mistake authorized by or natified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a. type of material

D a sequence listing
D table(s) related to the sequence listing

b. format of material

D on paper

D in electronic form

¢. time of filing/furnishing
D contained in the international application as filed
D fifed together with the internationai application in efectronic form
[:l fumnished subsequently to this Authority for the purposes of search

4 L__] In addition, in the case that more than one version or copy of a sequence listing and/or table(s) rela}ing t.hcrctg has been
filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished.

S. Additional comments:

Form PCT/ISA/237 (Box No. 1) (April 2007)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/US 08/76243

Box No. ¥V Reasoned statement under Rule 43bis 1(a)(f) with re
. gard to novelty, inventive step or ind ility;
citations and explanations supporting such statement i P orindustrial spplicabiliy;

1. Statement
N i 1-42
ovelty (N) Claims YES
Claims NONE NO
Inventive step (IS) Claims ~ NONE YES
Claims 1-42 NO
Industrial applicability (IA) Claims 1-42 YES
Claims NONE . NO

2. Citations and explanations:
Claims 1-42 lack an inventive step under PCT Article 33(3) as baing obvious over US 2007/0208262 A1 by Kovacs in view of US
2007/0142732 A1 by Brockway et al. (hereinafter "Brockway").

Regarding claim 1, Kovacs discloses a method comprising: measuring at least two of an electrocardiogram signal of the patient (para.
[0068]), hydration signal of the patient (para. [0036]), a respiration signal of the patient (para. [D036)) or an aclivity signal of ths patient
(para. [0035}). However, Kovacs does not explicitly teach the step of combining the at least two of the electrocardiogram signal, the
hydration signal, the respiration signai or the activity signal to detect the impending cardiac decompensation. However, Brockway
discloses the step of combining the at least two of the electrocardiogram signal, hydration signal, the resplration signal or the activity
signal to detect the impending cardiac decompensation (para. (0004]). Given this teaching, it would have been obvious to a person having
ordinary skill in the art at the time of the invention to combine the measurement parameters disclosed by Kovacs with the combining the at
least two of the electrocardicgram signal, hydration signal, the respiration signal or the activity signal ta detect the impending cardiac
decompensation as disclosed by Brockway because, as Brockway teaches, using combinations of these parameters leads to
advantageous diagnostic regimes that better predict the onset of cardiac decompensation, which allows for earller diagnosis and
intervention, which in tum leads to better patient treatment.

Regarding claim 2, Kovacs and Brockway disclose the method of claim 1. Kovacs further discioses the method of claim 1 wherein the at
least two comprise at least three of the electrocardiogram signal, the hydration signal, the respiration signal o the activity signal (paras.
[0035]-[0036], [0068]). Brockway discioses the step of measuring and combining muitiple signals to detect the impending cardiac
decompensation (para. [0004])).

Regarding claim 3, Kovacs and Brockway disciose the method of claim 2. Kovacs further discloses the method of claim 2 wharein the at
ieast three comprise at least four of the electrocardiogram signal, the hydration signal, the resplration signal or the activity signal (paras,
{003£)-[0036], [0068)). Brockway discloses the step of measuring and combining multiple signals to detect the impending cardiac
decompensation (para. [0004]).

Regrading claim 4, Kovacs and Brockway disciose the method of claim 1. Brockway further discloses the method of claim 1 wherein the at
least two of the electrocardiogram signal, the hydration signal, the respiration signal or the activity signal are used simuitaneously to
determine impending cardiac decompensation (paras. [0035]-{0036}, [0068)-[0070]).

Regarding claim 5, Kovacs and Brockway disclose the method of claim 1. Brockway further discloses the method of claim 1 wherein
combining comprises using the at least two of the elactrocardiogram signal, the hydration signal, the respiration signal or the activity signal
to look up a value in a previously existing array (paras. [0032], [0068), {0068]).

Regarding claim 6, Kovacs and Brockway disclose the method of claim 1. Brockway further discloses the method of claim 1 wherein
combining comprises at least one of adding, subtracting, multiplying, scaling or dividing the at isast two of the electrocardiogram signal,
the hydration signal, the respiration signal or the activity signal (paras. [0026)-[0028}, [0035]-{0036]).

Regarding claim 7, Kovacs and Brockway disclose the method of claim 1. Brockway further discloses the method of claim | wherein the at
least two of the electrocardiogram signal, the hydration signal, the respiration signal or the activity signal are combined with at least one of
a weighted combination, a tiered combination or a Jogic gated combination, a time weighted combination or a rate of change (para. [0036]

-~ rate of change, [0039)).

Regérdinq claim B, Kovacs and Brockway disclose the method of claim 1. Brockway further discloses the method of claim 1 wherein a flag
status is determined in response to the at least two of the electrocardiogram signal, the hydration signal, the respiration signal or the
activity signal (paras. [0088)-{0070] --here, "flag status” is interpreted to mean some physiological condition (the "flag”) of importance that

may change to indicate decompensation).

Regarding claim 9, Kovacs and Brockway disclose the method of claim 8. Brockway further discloses the method of claim 8 wherein the
flag status is determined in response to a change In the at least two of the electrocardiogram signal, the hydration signal, the respiration

signal or the activity signal (paras. {0068]-{0070]).

~Continued in Supplemental Box---

Form PCT/ISA/237 (Box No. V) (April 2007)




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/US 08/76243

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:
—Box V, Section 2--

Regarding claim 10, Kovacs and Brockway disclose the method of claim 8. Brockw

, . ay further discloses the method of claim 8 wherei
additional signal measurements of the patient are made in response to the flag status (Fig. 3, element 307; it would have been o%r\?igus to
a person having ordinary skill in the art at the time of the Invention that clinical action would sntail additlonal signal measurements).

Rﬁqald'l g claim 1 '. Kovﬂcs and Bmckway d'!c‘o‘e the meth of cial .Kovacs further discloses the meth
he m od {aim 1,Ko! od Of claim 1 wherein the at
ti ne o day (pal a. [o Ios])'

Regarding claim 12, Kovacs and Brockway disclose the method of claim 1 Brackway further discloses the method of claim 1 wh

. § . erein the at
lsast two of the electrocardiogram signal, the hydration signal, the respiration signal or the activity signal comprise at least one of a derived
signal, a time averaged signal, a filtered signal or a raw signal (Fig, 3, element 302),

Regargbng claim 13, Kovacs and Brockway disclose the method of claim 1. Kovacs further discioses the method of claim 1 further
compnsing determining baseline values of the patient for the at least two of the electrocardiogram signal, the hydration signai, the
respiration signal or the activity signai and wherein the at least two of the electrocardiogram signal, the hydration signal, the respiration
signal or the activity signal signals comprise changes from the baseline values (paras. [0104)-{0105)).

Regarding claim 14, Kovacs and Brockway disciose the method of claim 1. Brockway further discloses the method of claim 1 wherein the
at ieast two of the electrocardiogram signal, the hydration signal, the respiration signal or the activity signal comprise differences from
baseline values of a patient population and wherein the impending decompsnsation is detected in response to the differences from the
Laseline value of the patient population (para. (0028]-{0032]).

Regarding ciaim 185, Kovacs and Brockway disclose the method of claim 1.Kovacs further discioses the method of claim 1 wherein the
hydration signal comprises an impedance signal (para. J0036)) and the activity signal comprise an accelerometer signal (para. [0035)).

Regarding claim 18, Kovacs and Brockway disciose the methiod of claim 1. Kovacs further discloses the method of claim 1 wherein the
activity signal comprise an accelerometer signal to determine a posture of the patient (para. [0035]).

Regarding claim 17, Kovacs and Brockway disclose the method of claim 16. Kovacs further discloses the method of claim 16 wherein the
accelerometer signal comprises a three dimensional inclination signal to determine a three dimensional orientation of the patient (para.

[0035]).

Regarding claim 18, Kovacs and Brockway disclose the method of claim 1. Brockway further discloses the method of claim 1 wherein a
temperature signal is combined with the at least two of the electrocardiogram signal, the hydration signal, the respiration signal or the
activity signal to detect the impending cardiac decompensation (para. [0048]).

Regarding claim 19, Kovacs and Brockway disclose the method of claim 1 Brockway further discloses the method of claim 1 further
comprising transmitting the at least two of tha electrocardiogram signal, the hydration signal, the respiration signal or the activity signal to a
remote site where the at least two of the electrocardiogram signal, the hydration signal, the respiration signal or the aclivity signal are
combined to detect the impending cardiac decompensation (para. [0004], [0062}-{0063]).

Regarding claim 20 Kovacs and Brockway disclose the method of claim 1. Brockway further discloses the method of claim 1 further
comprising transmitting Instructions from a remote site to a processor supported with the patient, and wherein the at least two of the
electrocardiogram signal, the hydration signal, the respiration signai or the activity signal are combined with the processor in response to
the instructions to detect the impending cardiac decompensation (para. {0004], [0072)).

Regarding claim 21, Kovacs discloses system comprising: circuitry to measure at least two of an electrocardiogram signai of the patient
(para. [0068]), a hydration signal of the patient (para. [0036]), or an activity signal of the patient (para. [0035]); and a processor system
comprising a tangible medium in communication with the circuitry {para. [0041]). Kovacs does not disciose the processor system
configured to combine the at Jeast two of the electrocardiogram signal, the hydration signal, the respiration signal or the activity signal to
detect the impending cardlac decompensation. However, Brockway does disclose the processor system configured to combine the at least
two of the electrocardiogram signal, the hydration signal, the respiration signal or the activity signal to detect the impending cardiac
decompensation (paras. (0004], [0069]).

Given this teaching, it would have been obvious to a person having ordinary skill in the art at the time of the invention to combine the
measurement parameters disclosed by Kovacs with the combining the at least two of the electrocardiogram signal, hydration signal, the
respiration signal or the activity signal to detect the impending cardiac decompensation as disclosed by Brockway because, as Brockway
teaches, using combinations of these parameters isads to advantageous diagnostic regimes that better predict the onset of cardiac
decompensation, which allows for earlier diagnosis and intervention, which in turn leads to better patient treatment.

Regarding claim 22, Kovacs and Brockway disclose the system of claim 21, Brockway further discloses the system of claim 1 wherein the
processor sysiem comprises a least one processor a location remote from the patient configured to detect the decompensation (paras.

[0062]-[0063}).

Regarding claim 23, Kovacs and Brockway disclose the system of claim 21. Brockway further discioses the systam of claim 21 wherein the
processor system, supparted with the patient, receives instructions transmitted from a remote site and combines the at least two In
response to the instructions o detact the impending cardiac decompensation (paras. {0062)-[0063)).

—~-Continued in Supplemental Box-—

Form PCT/ISA/237 (Supplemerital Box) (April 2007)
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Supplemental Box

In casc the space in any of the preceding boxes is not sufficient.

Continuation of:
—Box V, Sectlon 2-—

Regarding claim 24, Kovacs and Brockway disclose the system of claim 21, Kovacs further discloses the s i

. . ystem of claim 21 wherein the at
least two comprise at least three of the electrocardiogram signal (para. [0068]), the hydration signal (para. [0036])), the respiration signal
(para. [0036]) or the activity signal (para. [0035]). Brockway further discioses the syatem of claim 21 wherein the at least thrae are
measured and combined to detect the impending cardiac decompensation (para. [0036]).

Regarding ciaim 25, Kovacs and Brockway disclose the system of claim 21. Kovacs further discloses the system of claim 24 wherein the at
least three comprise at least four of the electrocardiogram signal (para. [0068]), the hydration signal (para. [0036)), the respiration signal
(para. [0036]) or the activity signal (para. {0035]). Brockway further discloses the system of claim 21 wherein the at least four are
measured and combined 1o detect the Impending cardiac decompensation (para. [0036]).

Regarding claim 26, Kovacs and Brockway disclose the system of ciaim 21. Brockway further discloses the system of claim 21 wherein the
processor system simultaneously uses the at !east two of the electrocardiogram signal, the hydration signal, the respiration signal or the
activity signal to determine impending cardiac decompensation (paras. (0035}-[0036], [0068)-{0070)).

Regarding ciaim 27, Kovacs and Brockway disclose the system of claim 21. Brockway further discloses the system of claim 21 wherein
combining comprises the processor system using the at ieast two of the electrocardiogram signal, the hydration signal, the respiration
signal or the activity signal to fook up a vaiue in a previously existing array (paras. {0032], (0068], [0068])

Regarding claim 28, Kovacs and Brockway disclose the system of claim 21, Brockway further disciosas the system of claim 21 wherein
combining comprises at least one of adding, subtracting, muitiplying, scaling or dividing the at isast two of the electrocardiogram signai,
hydration signal, the respiration signal or the activity signal (paras. J0026]-[0028), [0035)-[0036])).

Regarding claim 28 Kovacs and Brockway disclose the system of claim 21. Brockway further discloses the system of claim 21 wherein t
processor system combines the at least two of the electrocardiogram signal, the hydration signal, the respiration signai or the activity
signal with at ieast one of a weighted combination, a tiered combination or a logic gated combination, a time weighted combination or a
rate of change (para. {0036]-rate of change, {0038]). .

Regarding claim 30 Kovacs and Brockway disclose the system of claim 21, Brockway further discloses the system of claim 21 whersin t
processor system determines a flag status in response to the at least two of the elactrocardiogram signal, the hydration signal, the
respiration signal or the activity signal (paras. [0068)-{0070]--here, "flag status” is some physliological condition (the "flag") of importance
that may change to indicate decompensation).

Regarding claim 31, Kovacs and Brockway disclose the system of claim 21. Brockway further discloses the system of claim 28 wherein
processor system determines the flag status In response to a change in the at least two of the electrocardiogram signal, the hydration
signal, the respiration signal or the activity signal (paras. [0068)-[0070)).

Regarding claim 32, Kovacs and Brockway disclose the system of ciaim 21. Brockway further discloses the system of claim 28 wherein
processor system affects the circuitry to make additional signal measurements of the patient in response to the flag status (Fig. 3, eleme
307; it would have been cbvious to a person having ordinary skill in the art at the time of the invention that clinical action would entail

addition signal measurements by a clinician or by the system).

Regarding claim 33, Kovacs and Brockway disclose the system of claim 21. Kovacs further discioses the system of claim 21 wherein the
processor system combines the at least two of the electrocardiogram signal, the hydration signal, the respiration signal or the activity
signal in response to a time of day (para. [0105)).

Regarding claim 34 Kovacs and Brockway disclose the system of claim 21. Brockway further discloses the system of claim 21 wherein 1l
at least two of the electrocardiogram signal, the hydration signal, the respiration signal or the activity signal comprise at least one of a
derived signal, a time averaged signal, a filtered signal or a raw signal (Fig. 3, element 302)

Regarding claim 35, Kovacs and Brockway disclose the system of claim 21. Kovacs further discloses the system of claim 21 whersin the
processor determines baseline values of the patient for the at ieast two of the electrocardiogram signal, the hydration signal, the respirat
signal or the activity signal and wherein the at least two of the electrocardiogram signai, the hydration signal, the respiration signal or the
activity signal signals comprise changes from the baseline values (paras. [0104]-{0105)),

Regarding claim 38, Kovacs and 8rockway discloge the system of claim 21. Brockway further discloses the system of claim 21 wherein t
at least two of the electrocardiogram signal, the hydration signal, the respiration signal or the activity signal comprise differences from
baseline values of a patient population and wherein the Impending decompensation is detected in response to the differences from the

baseline value of the patient population (para. [0035)),

Regarding claim 37, Kovacs and Brockway disclose the system of claim 21. Kovacs further discioses the system of ciaim 21 wherein the
hydration signal comprises an impedance signal and the activity signal comprise an accelerometer signal (para. [0036)).

Regarding claim 38, Kovacs and Brockway disclose the system of claim 21. Kovacs further discloses the system of claim 21 wherein the
activity signal comprise an accelerometer signal to determine a posture of the patient (para. [0035)).

~-Continued in Supplemental Box---
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Regarding claim 39 Kovacs and Brockway disclose the system of ciaim 21. Kovacs further discloses the system of claim 36 wherein the
chcele:'ometer signal comprises a three dimensional inclination signal to determine a three dimenslonal orientation of the patient (para.
035}}.

Regarding claim 40, Kovacs and Brockway disclose the system of claim 21. Brockway further discloses the system of claim 21 wherein the
processor system combines a temperature signal with the at least two of the electrocardiogram signal, the hydration signal, the respiration
signal or the activity signal to detect the impending cardiac decompensation (para. [0048)).

Regarding claim 41 Kovacs and Brockway disclose the system of claim 21. Brockway further discloses the system of claim 21 wherein the
processor transmits the at least two of the electrocardiogram signal, the hydration signal, the respiration signal or the activity signai to a
remote sita where the at least two of the electrocardiogram signal, the hydration signal, the respiration signal or the activity signal are
combined to detect the impending cardiac decompensation (para. [0062]-[0063]).

Regarding ctalm 42, Kovacs and Brockway disclose the system of claim 21. Brockway further discloses the system of claim 21 further
comprising transmitting instructions from a remote site to a processor supported with the patient, and wherein the procassor combines at
least two of the electrocardiogram signal, the hydration signal, the respiration signal or the activity signal in response to the instructions to
detect the impending cardiac decompensation para. {[0072}).

Claims 1-42 have industrial applicability under PCT Article 33(4) as the subject matter can be made or used in industry.
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