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(57) ABSTRACT

Systems and methods obtain information that allows detec-
tion of whether a patient suffers from congestion by monitor-
ing a response of the patient to a recumbent position of the
patient’s body. The patient may be monitored to determine a
respiration pattern for a non-recumbent position such as
standing and a respiration pattern for a recumbent position
such as lying down. The two patterns may be compared, either
by a processing device or a physician, to determine a differ-
ence in the two respiration patterns. Furthermore, the conges-
tion may be inferred from detecting an amount of time that the
patient spends in a recumbent position or from detecting the
recumbent angle that the patient obtains, either of which is
presumed to indicate whether a recumbent position presents
discomfort to the patient due to the presence of congestion.
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DETECTION OF CONGESTION FROM
MONITORING PATIENT RESPONSE TO A
RECUMBENT POSITION

CLAIM OF PRIORITY

[0001] This application is a continuation of U.S. patent
application Ser. No. 12/204,152, filed on Sep. 4, 2008, which
is a continuation of U.S. patent application Ser. No. 11/926,
423, filed on Oct. 29, 2007, now U.S. Pat. No. 7,422,560,
which is a divisional of U.S. patent application Ser. No.
11/619,821, filed on Jan. 4, 2007, now U.S. Pat. No. 7,384,
395, which in turn, is a divisional of U.S. patent application
Ser. No. 10/267,982, filed on Oct. 9, 2002, now U.S. Pat. No.
7,226,422, the specifications of which are incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present invention is related to the detection of
congestion of a patient. More particularly, the present inven-
tion is related to the detection of congestion through moni-
toring a patient’s response to a recumbent position of the
patient’s body.

BACKGROUND

[0003] A patient suffers from congestion when filling pres-
sure of the heart, which results from the return of blood from
the body to the heart, is relatively high due to the heart’s
inability to effectively pump blood back out to the body. Thus,
congestion is indicative of heart failure and is one factor that
should be closely monitored for a heart failure patient. Con-
gestion may be manifested in several ways in the heart failure
patient’s body.

[0004] One condition highly correlated with congestion is
respiratory distress upon lying down. Congestion often
results in the lungs becoming partially filled with fluid once
the patient lies down, and the lungs maintain the partially
filled state until the patient becomes upright. This filling
causes the patient to have difficulty breathing while in the
recumbent position, and the respiratory distress that may
result from the lungs remaining filled with fluid is a good
indicator of congestion.

[0005] Attempts have been made to assess congestion from
observation of a patient’s posture relative to his average trans-
thoracic impedance, which decreases as the lungs fill with
fluid. However, the average trans-thoracic impedance masks
any change that might occur in the patient’s respiratory pat-
terns. Thus, average trans-thoracic impedance measurements
fail to indicate the patient’s level of respiratory distress that
results from the recumbent position.

SUMMARY

[0006] Embodiments of the present invention address the
issues discussed above and others by providing systems and
methods that obtain information that allows detection of con-
gestion by assessing the patient’s respiratory distress. The
respiratory distress may be assessed based on a comparison of
respiration pattern before and after the patient becomes
recumbent. Alternatively, the respiratory distress may be
assessed by inferring distress from the amount of time the
patient is able to remain in a recumbent position or the recum-
bent angle the patient is able to obtain.

[0007] The information related to congestion may be
obtained by first detecting
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[0008] whether

the patient is in a recumbent position. When the patient is not
in the recumbent position, the respiration of the patient is
monitored to detect a first respiration pattern. When the
patient is in the recumbent position, the respiration of the
patient is monitored to detect a second respiration pattern.
Differences in the two breathing patterns may indicate respi-
ratory distress due to the recumbent position, which is a sign
of congestion.

[0009] The information related to congestion may be
obtained by continuously monitoring the patient overa period
of time to determine an amount of time during the period that
the patient is in a recumbent position. The amount oftime that
the patient is in a recumbent position may indicate patient
discomfort due to respiratory distress arising from the recum-
bent position, which is a sign of congestion.

[0010] The information related to congestion may be
obtained by continuously monitoring the patient overa period
of time to determine a recumbent angle that the patient is able
to obtain during the period. The recumbent angle may indi-
cate patient discomfort at greater angles approaching hori-
zontal due to respiratory distress arising from the recumbent
position, which is a sign of congestion.

DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 illustrates one or more devices coupled to a
patient to obtain information allowing the detection of con-
gestion by monitoring the patient’s response to a recumbent
position.

[0012] FIG. 2 shows a diagram of major components of one
embodiment of a system for obtaining information allowing
the detection of congestion by comparing an upright respira-
tion pattern of the patient to a recumbent respiration pattern.
[0013] FIG. 3 shows an example of operational flow for the
system of FIG. 2 for obtaining information related to conges-
tion and for detecting congestion from the information.
[0014] FIG. 4 depicts first and second respiration patterns
whose difference indicates congestion.

[0015] FIG. 5 shows a diagram of major components of one
embodiment of a system for obtaining information allowing
the detection of congestion by determining the amount of
time a patient remains in a recumbent position relative to a
threshold indicative of congestion and/or by determining the
recumbent angle that the patient obtains relative to a threshold
indicative of a normal recumbent angle.

[0016] FIG. 6 shows an example of operational flow for the
system of FIG. 5 to determine the amount of time that the
patient remains in the recumbent position.

[0017] FIG. 7 shows an example of operational flow for the
system of FIG. 5§ to determine a recumbent angle that the
patient obtains.

DETAILED DESCRIPTION

[0018] Embodiments of the present invention attempt to
obtain information related to a congestive condition and/or to
diagnose a congestive condition of a patient from the infor-
mation by monitoring the patient’s response to a recumbent
position of the patient’s body. For patients suffering from
congestion, respiratory distress will likely occur at some
point after the patient’s body achieves a recumbent state. The
respiratory distress may be measured by comparison of res-
piratory patterns detected during the recumbent state and
during a non-recumbent state. Alternatively, the respiratory
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distress may be detected by measuring the amount of time the
patient remains recumbent and by presuming the patient is
experiencing respiratory distress if the amount of time is
shorter than a predetermined threshold related to a congestive
condition. As another alternative, the respiratory distress may
be detected by measuring an angle from vertical of the
patient’s position and by presuming the patient is experienc-
ing respiratory distress for greater angles of reclination if the
recumbent angle is less than a normal recumbent angle.
[0019] FIG. 1 shows a patient’s body 100 having one or
more devices coupled to the body 100 to detect and/or infer
respiratory distress occurring once the body 100 becomes
recumbent. For example, an implantable medical device
(IMD) 102 such as a pacemaker or device dedicated to con-
gestion detection may be implanted in the body 100 and may
be configured to monitor the patient’s behavior in relation to
arecumbent state, such as by detecting a change in respiratory
patterns, finding the amount of time the patient remains in the
recumbent state, or finding the recumbent angle the patient is
able to obtain. Alternatively, an external device such as a
respiratory effort band 104 may be coupled to the torso of the
body 100 to monitor the patient’s respiration in relation to the
recumbent state by measuring the chest movement caused by
the respiratory patterns.

[0020] Insituations where an IMD 102 is utilized, the IMD
102 may make respiratory measurements as part of its routine
for providing therapy to the patient, such as a pacemaker
measuring respiratory rate to control pulse rate of the
patient’s heart 108. These respiratory measurements can also
be utilized, either by the IMD 102 or another device to detect
respiratory patterns of the patient. One manner of detecting
the respiratory patterns is through monitoring trans-thoracic
impedance variation through one or more leads 106 during
each individual inhale and exhale cycle. The IMD 102 or
other device coupled to the body 100 is provided with a
reclination sensor, such as a tilt switch, to allow a distinction
between the body 100 being in a recumbent or non-recumbent
state. Furthermore, the reclination sensor may be an acceler-
ometer to allow the recumbent angle of the patient to be
measured.

[0021] In situations where an external device 104 is uti-
lized, the external device 104 can similarly make respiratory
measurements and sense the recumbent state of the body 100.
For example, a respiratory effort band measures the expan-
sion and contraction of the torso of the body 100 resulting
from respiratory cycles to produce signals that represent the
respiratory patterns of the patient. The external device 104 or
other device also detects the reclination using a tilt switch or
accelerometer to distinguish between the recumbent and non-
recumbent states. The external device 104 includes a module
110 that contains electrical circuitry discussed below for
obtaining information related to congestion and may also
detect congestion from the obtained information.

[0022] Alternatively, the IMD 102 or external device 104
may measure the reclination of the patient and then employ a
clock to track the amount of time that the body 100 is in a
recumbent state. The amount of time may then be compared
to a predetermined threshold to infer whether the patient has
respiratory distress while in a recumbent state. The inference
may be made because it may be presumed that the patient
becomes non-recumbent once respiratory distress begins to
occur to relieve the discomfort.

[0023] As another alternative, the IMD 102 or external
device 104 may measure the recumbent angle obtained by the
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patient for a period of time, such as the maximum recumbent
angle or an average recumbent angle that the patient achieves
while sleeping. The recumbent angle may then be compared
to a predetermined threshold, such as a typical recumbent
angle for a healthy patient, to infer whether the patient suffers
respiratory distress at recumbent angles greater than the
recumbent angle actually measured for the patient. The infer-
ence may be made because it may be presumed that the
patient achieves the greatest recumbent angle possible while
resting that does not result in discomfort due to respiratory
distress.

[0024] FIG. 2 shows the major components of an illustra-
tive system 200 that detects respiratory distress caused by a
recumbent position of the body 100. As discussed above, any
or all of the components of system 200 may be internal or
external to the body 100. For example, any or all of the
components may be contained within the IMD 102 and/or
module 110 of external device 104.

[0025] The system 200 includes a reclination sensor 202
the produces an electrical signal that is representative of the
orientation of the reclination sensor 202 relative to gravity.
One example of a reclination sensor 202 is a tilt switch.
Another example is a DC accelerometer. In either case, a
signalis produced by the reclination sensor 202 in response to
the reclination sensor 202 having a particular orientation
relative to gravity. Therefore, the reclination sensor 202 is
coupled to the body 100 with a known orientation so that the
reclination sensor 202 produces a detectable signal in
response to the body 100 having a recumbent or non-recum-
bent state. The reclination sensor 202 may be multi-axis
responsive so that regardless of the orientation of the body
100 while in a recumbent position (i.e., lying on back versus
lying on side), a detectable signal is produced.

[0026] A reclination circuit 204 is electrically connected to
the reclination sensor 202 to convert the reclination sensor
signal into digital data that may be processed. For a tilt switch,
the conversion may be simply recognizing the switch as open
or closed, where one state indicates a recumbent patient and
the other state indicates a non-recumbent patient. For an
accelerometer, the reclination circuit 204 may amplify and/or
filter the accelerometer signal prior to conversion to digital
data to maintain a sufficient granularity for more precisely
determining the degree of reclination of the body 100. The
reclination circuit 204 then provides the reclination data to a
processing device 206 where the degree of reclination of the
body 100 can be factored into the determination of conges-
tion.

[0027] A respiration sensor 208 detects the respiration pat-
terns of the body 100 and produces a signal representative of
the respiration patterns. The respiration sensor 208 may be of
various forms such as a trans-thoracic impedance sensor of an
IMD 202. Other forms are possible as well, including the
respiratory effort band 104 whose impedance varies as the
strap 104 expands and contracts in relation to the chest of the
body 100 expanding and contracting.

[0028] The signal representative of respiration is provided
to a respiration circuit 210 that produces digital data from the
respiration signal that can be further processed and factored
into the detection of congestion. The respiration circuit 210
may amplify and/or filter the respiration signal received from
the respiration sensor 208. The respiration circuit 210 then
provides the respiration data that identifies the respiration
pattern to the processing device 206.
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[0029] The processing device 206 may be a general-pur-
pose programmable processor, hardwired digital logic, or
other suitable processing device for applying logical opera-
tions to the reclination and respiration data. One example of
the logical operations of the processing device 206 are
described below with reference to FIG. 3. The processor 206
utilizes memory 212 for programming and/or storage of
received and processed data while implementing the logical
operations of FIG. 3.

[0030] Inthe embodiment shown in FIG. 2, the system 200
includes telemetry 214 that allows the processor 206 to com-
municate information to an external device (not shown) used
by the physician monitoring the patient. For example, the
IMD 102 employs telemetry 214 to communicate bi-direc-
tionally and wirelessly with a device programmer. An exter-
nal device 104 may also employ telemetry 214 to communi-
cate either wirelessly or through a wired connection to a
device such as a programmer. The programmer may also
communicate back to the device 200, such as to update
instructions stored in memory 212 that are employed by the
processor 206 to bring about the logical operations of FIG. 3.
[0031] The illustrative logical operations 300 of FIG. 3 are
performed by the processor 206 to detect whether the patient
is suffering from congestion by finding whether the respira-
tory distress is experienced when lying down. The logical
operations begin at data operation 302 where the processor
206 receives reclination data from the reclination circuit 204.
At query operation 304, the processor 206 detects whether the
reclination of the torso of body 100 is greater than a reclina-
tion threshold stored in memory 212. The reclination thresh-
old may be chosen based on the desired amount of reclination
necessary to be considered recumbent. This value may be
patient specific as some patients may choose to sleep or
recline to different degrees. For example, reclination of at
least 65 degrees away from vertical may be considered a
recumbent position for one patient while reclination of at
least 85 degrees away from vertical is considered a recumbent
position for another.

[0032] If the reclination is not greater than the reclination
threshold as determined by query operation 304, then the
processor 206 accepts data from the respiration circuit 210 at
data operation 306 and flags the received data as non-recum-
bent data at flag operation 308. If the reclination is greater
than the reclination threshold as determined at query opera-
tion 304, then the processor 206 accepts data from the respi-
ration circuit 210 at data operation 310 and flags that data as
recumbent data at flag operation 312.

[0033] Query operation 314 detects whether the processor
206 has received and flagged a sufficient quantity of both
recumbent data and non-recumbent data. If not, then opera-
tional flow returns to data operation 302 where the processor
206 continues to receive reclination data. If query operation
314 finds that a sufficient quantity of both recumbent and
non-recumbent data have been received and flagged, then
operational flow proceeds to analysis operation 316.

[0034] At analysis operation 316, the processor 206 com-
pares the two respiration patterns represented by the respira-
tion data flagged as recumbent data and non-recumbent data.
FIG. 4 shows two illustrative hypothetical respiration pat-
terns. The non-recumbent respiration pattern shows that the
patient is taking relatively slow and deep breaths as can be
seen by therelatively low frequency and high amplitude of the
pattern. However, the recumbent respiration pattern shows
that the patient is taking relatively rapid and shallow breaths
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as indicated by the relatively high frequency and low ampli-
tude of the pattern. The rapid and shallow breathing of the
recumbent respiration pattern indicates a patient suffering
from orthopnea, or paroxysmal nocturnal dyspnea (“PND”)
that eventually occurs upon lying down.

[0035] The presence of orthopnea or PND such as shown in
FIG. 4 is known to be a sign of congestion. However, other
recumbent respiration pattern changes resulting from lying
down may also be indicative of congestion. Therefore, at
analysis operation 316 the processor 206 may perform vari-
ous comparisons in addition to or as an alternative to looking
for both rapid and shallow breaths. For example, the proces-
sor 206 may search for only rapid recumbent respiration
relative to upright respiration. Similarly, the processor 206
may search for only shallow, or low tidal volume, recumbent
respiration relative to upright respiration. As another
example, the processor 206 may search for a difference in the
combination of respiratory rate to tidal volume between the
recumbent and non-recumbent respiration patterns. Such a
combination may be a ratio of respiratory rate to tidal volume.
Additionally, the processor 206 may search for a difference in
inspiratory times and expiratory times, inspiratory time of a
recumbent pattern versus inspiratory for a non-recumbent
pattern, and/or expiratory time of a recumbent pattern versus
expiratory time of a non-recumbent pattern.

[0036] The results of the analysis may then be telemetered
to a programmer, either in real-time or at a subsequent time,
for viewing by a physician. Alternatively, for an external
device an indicator such as a light emitting diode or a display
screen may be included to provide direct feedback to the
patient or to a physician examining the patient.

[0037] Although not shown in the logical operations 300 of
FIG. 3, a trending operation may also be provided for the
logical operations 300 so that the result of the analysis
between recumbent and non-recumbent breathing patterns
may be trended over time to also allow the physician to track
to the progression of the patient’s congestion. Furthermore,
the detection of differences in breathing patterns that are
indicative of congestion may be based upon difference
thresholds in rate, volume, or some combination thereof. The
difference thresholds may also be based upon breathing pat-
tern differences that are known to be normal for a population
so that differences beyond this threshold are considered to be
an indicator of congestion. Also, the breathing pattern infor-
mation, including the patterns themselves and/or any detected
differences may be communicated from the medical device
for review by a physician who may make the determination of
whether congestion is present.

[0038] FIG. 5 shows the major components ofanother illus-
trative embodiment of a system 500 that detects congestion
by determining the amount of time a patient can remain in a
recumbent position and by comparing the amount of time to
a threshold related to a congestive condition. As was dis-
cussed for the system 200 of FIG. 2, any or all of the compo-
nents of system 500 may be located internally or externally of
the body 100. The system 500 includes a reclination sensor
502 and reclination circuit 504 as previously discussed for the
system 200.

[0039] A processing device 506 such as the processing
device 206 of system 200 is also included in the system 500
and receives the reclination data from the reclination circuit
504. The processor 506 utilizes the memory 510 to access
programming for performing logical operations such as those
discussed below with reference to FIG. 6. Additionally, the
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processor 506 may utilize the memory 510 to store data
describing the results of the determination of the amount of
time a recumbent position can be maintained and whether a
congestive condition is presumed to be present. Thus, the
memory 510 can be used to maintain trending information for
detecting whether the patient is experiencing congestion and
whether the condition is worsening over time.

[0040] Telemetry 512 may also be included as discussed
above for system 200. Telemetry 512 may be used to provide
an indication to a programmer as to whether the patient is
presumed to be suffering from congestion. Alternatively, the
telemetry may be used to provide the amount of time the
patient remains in a recumbent state to the programmer for
observation by a physician. Additionally, the telemetry 512
may be used to provide an update to programming for the
processor 506 that is stored in memory 510.

[0041] A clock 508 is provided to allow the processor 506
to determine how long the patient remains in the recumbent
position. The clock 508 may be a simple timer circuit such as
a clock used to drive the operations of the processor 506 or a
more elaborate time keeping device such as a clock that
maintains the actual time of day. The clock 508 provides
timing data or pulses to the processor 506 that the processor
506 uses to determine time intervals.

[0042] Illustrative logical operations 600 that are imple-
mented by the processor 506 are shown in FIG. 6. The logical
operations 600 allow the processor 506 to determine the
amount of time the patient remains in the recumbent state.
This determination then allows an inference to be drawn as to
whether the patient is suffering from congestion brought on
by respiratory distress upon lying down. The logical opera-
tions 600 begin at data operation 602 where the processor 506
receives reclination data from the reclination circuit 504.
[0043] Query operation 604 then detects whether the recli-
nation is greater than a reclination threshold specified in
memory 510. As discussed above, the reclination threshold
may be patient specific as one patient may choose to lie down
or sleep while reclined at an angle greater than another
patient. If the reclination is not greater than the reclination
threshold as determined at query operation 604, then the
processor 506 receives the next set of reclination data at data
operation 602. If the reclination is greater than the reclination
threshold, then the processor 506 begins keeping track of time
at timing operation 606 so that the interval from the time the
patient became recumbent until the time the patient is upright
can be found.

[0044] Query operation 608 detects whether the reclination
is greater than the reclination threshold. If it is, then the
patient is still recumbent, and query operation 608 repeats. If
the reclination is no longer greater than the reclination thresh-
old, then the processor 506 stops keeping track of time at
timing operation 610. From the timing by the processor 506,
an interval of time is known for the period when the patient
was in the recumbent state.

[0045] In this embodiment, the processor 506 then com-
pares the interval of time to a time threshold that is related to
a congestive condition at comparison operation 612. This
threshold may be known from a study of patients suffering
from congestion who experience respiratory distress after a
particular amount of time in a recumbent position. Further-
more, this threshold may vary depending upon the degree of
congestion that the patient is being tested for through appli-
cation of the logical operations 600. Additionally, the thresh-
old may be based upon a particular percentage of an average

Jan. 13, 2011

normal sleep time that corresponds to a particular degree of
congestion, such as a patient who remains recumbent for 50%
of an average normal sleep time for a population may be
diagnosed as severely congested. Alternatively, the raw num-
bers or percentages could be trended and/or reported from the
medical device to a physician who then may interpret the
information to determine whether congestion is present.
[0046] For the embodiment shown in FIG. 6, the patient’s
congestion level may be trended as part of an overall wellness
program. Thus, upon completion of comparison operation
612, trending information stored in memory 510 or in
memory of another external device may be continuously
updated based on the results of the comparison operation 612
at trend operation 614. Through these trending updates, the
physician can see the progression of the patient’s congestion
as well as additional conditions of the patient that may be
simultaneously monitored with congestion.

[0047] Tllustrative logical operations 700 that may alterna-
tively be implemented by the processor 506 are shown in FIG.
7 where the reclination sensor such as an accelerometer pro-
vides a signal that is representative of the recumbent angle
rather than a signal that is merely indicative of a recumbent
versus non-recumbent state. The logical operations 700 allow
the processor 506 to obtain the recumbent angle that the
patient is able to obtain for further processing and/or for
transmission to a physician. The determined recumbent angle
allows an inference to be drawn as to whether the patient is
suffering from congestion brought on by respiratory distress
upon reaching a degree of reclination.

[0048] The logical operations 700 begin at data operation
702 where the processor 506 receives reclination data from
the reclination circuit 504 over a period of time. The reclina-
tion data 1s representative of the recumbent angles the patient
obtains during the period. At process operation 704, the pro-
cessor 506 computes a recumbent angle from the reclination
data for the period, such as by finding the maximum recum-
bent angle specified by the reclination data or by averaging
the recumbent angle values for the period. The period may be
limited to times of day when the patient is expected or known
to be resting so that there is little or no reclination data
obtained while the patient is upright that would skew the
average. Alternatively, a query operation may be employed by
the processor 506 to throw out reclination data taken during
the period that indicates an upright recumbent angle.

[0049] Comparison operation 706 then determines whether
the recumbent angle is greater than a recumbent angle thresh-
old specified in memory 510. This recumbent threshold,
whose value may differ from the reclination threshold of FIG.
6, may also be patient specific as one patient may choose to lie
down or sleep while reclined at a recumbent angle that is
greater than another patient. If the recumbent angle is not
greater than the recumbent angle threshold, then the proces-
sor 506 of this embodiment determines that the patient is
suffering from congestion since it is presumed that the patient
does not recline beyond the recumbent threshold due to con-
gestion related discomfort. If the reclination is greater than
the reclination threshold, then the processor 506 of this
embodiment determines the patient is not suffering from con-
gestion since it 1s presumed that the patient would not recline
beyond the recumbent threshold due to discomfort if conges-
tion was present.

[0050] In the embodiment of FIG. 7, the recumbent angle
threshold may be known from a study of patients suffering
from congestion who experience congestion once the recum-



US 2011/0009709 A1

bent angle is beyond a certain amount from vertical. Further-
more, this recumbent angle threshold may vary depending
upon the degree of congestion that the patient is being tested
for through application of the logical operations 700. Addi-
tionally, the recumbent angle threshold may be based upon a
particular percentage of an average normal recumbent angle
that corresponds to a particular degree of congestion, such as
a patient who may only rest at a recumbent angle that is 50%
of an average normal recumbent angle for a population may
be diagnosed as severely congested.

[0051] For the embodiment shown in FIG. 7, the patient’s
congestion level may be trended as part of an overall wellness
program. Thus, upon completion of comparison operation
706, trending information stored in memory 510 or in
memory of another external device may be continuously
updated based on the results of the computation operation 704
and/or comparison operation 706 at trend operation 708.
Through these trending updates, the physician can see the
progression of the patient’s congestion as well as additional
conditions of the patient that may be simultaneously moni-
tored with congestion.

[0052] In another embodiment, the processor 506 may not
determine whether congestion is present. Instead, the medical
device may transmit the recumbent angle information to the
physician who can then interpret the information to make the
determination. As discussed above, the raw recumbent angle
data could be trended and/or reported from the medical device
to a physician who then may interpret the information to
determine whether congestion is present.

[0053] While the invention has been particularly shown and
described with reference to preferred embodiments thereof, it
will be understood by those skilled in the art that various other
changes in the form and details may be made therein without
departing from the spirit and scope of the invention.

What is claimed is:

1. A system comprising:

a reclination sensor configured to produce a reclination
signal indicative of a reclination of a patient;

reclination circuitry configured to produce reclination data
from the reclination signal;

a processing device configured to communicate with at
least the reclination circuitry to determine, from at least
the reclination data, an amount of respiratory distress,
and to determine, from the amount of respiratory dis-
tress, whether the patient is suffering from congestion.

2. The system of claim 1, wherein the processing device is
configured to determine a recumbent angle ofthe patient from
the reclination data, the processing device being configured to
compare the recumbent angle with a recumbent angle thresh-
old to determine the amount of respiratory distress.

3. The system of claim 2, wherein the processing device is
configured to limit the reclination data to a period when the
patient is expected to be resting.

4. The system of claim 2, wherein the processing device is
configured to limit the reclination data to a period when the
patient is known to be resting.

5. The system of claim 1, comprising a clock configured to
produce a timing signal, wherein the processor is configured
to:

determine, from the reclination data and the timing signal,
an amount of recumbent time for which the patient is in
a recumbent position; and

compare the amount of recumbent time to a threshold value
to determine the amount of respiratory distress.
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6. The system of claim 5, wherein the threshold value
includes a time threshold related to a congestive condition.

7. The system of claim 1, comprising:

a respiration sensor that produces a respiration signal

indicative of respiration patterns of the patient; and

respiration circuitry that produces respiration pattern data

from the respiration signal, wherein the processing

device is configured to:

determine, from the reclination data and the respiration
pattern data, recumbent respiration pattern data and
non-recumbent respiration pattern data;

compare the recumbent respiration pattern data and non-
recumbent respiration pattern data; and

determine, using a result of the comparison, the amount
of respiratory distress.

8. The system of claim 7, wherein the respiration sensor is
configured to produce a respiration signal in response to a
change in trans-thoracic impedance.

9. The system of claim 1, wherein the reclination sensor
includes a tilt switch.

10. The system of claim 1, wherein the reclination sensor
includes an accelerometer.

11. A method comprising:

sensing reclination of a patient;

determining an amount of respiratory distress using at least

the sensed reclination; and

determining, from the amount of respiratory distress,

whether the patient is suffering from congestion.

12. The method of claim 11, comprising:

determining a recumbent angle of the patient from the

sensed reclination; and

comparing the recumbent angle with a recumbent angle

threshold to determine the amount of respiratory dis-
tress.

13. The method of claim 11, comprising:

determining, from the sensed reclination, an amount of

recumbent time for which the patient is in a recumbent
position; and

comparing the amount of recumbent time to a threshold

value to determine the amount of respiratory distress.

14. The method of claim 11, comprising:

sensing respiration of the patient;

determining, from the sensed reclination and the sensed

respiration, recumbent respiration data and non-recum-
bent respiration data;

comparing the recumbent respiration data and non-recum-

bent respiration data; and

determining, using a result of the comparison, the amount

of respiratory distress.

15. The method of claim 14, wherein sensing respiration of
the patient includes sensing trans-thoracic impedance.

16. The method of claim 11, wherein sensing reclination of
the patient includes internally sensing reclination.

17. A system comprising;

means for sensing reclination of a patient;

means for determining an amount of respiratory distress

using at least the sensed reclination; and

means for determining, from the amount of respiratory

distress, whether the patient is suffering from conges-
tion.

18. The system of claim 17, comprising:

means for determining a recumbent angle of the patient

from the sensed reclination; and
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means for comparing the recumbent angle with a recum-
bent angle threshold to determine the amount of respi-
ratory distress.

19. The system of claim 17, comprising;

means for determining, from the sensed reclination, an
amount of recumbent time for which the patient is in a
recumbent position; and

means for comparing the amount of recumbent time to a
threshold value to determine the amount of respiratory
distress.
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20. The system of claim 17, comprising;

means for sensing respiration of the patient;

means for determining, from the sensed reclination and the
sensed respiration, recumbent respiration data and non-
recumbent respiration data;

means for comparing the recumbent respiration data and
non-recumbent respiration data; and

means for determining, using a result of the comparison,
the amount of respiratory distress.

* sk ® sk *
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