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Summary of Facts and Subm ssi ons

0736.D

The appel | ant (opponent) | odged an appeal against the
deci sion of the opposition division, dispatched on

9 February 1999, rejecting the opposition against

Eur opean patent No. 0 582 087. The notice of appeal was
received on 13 April 1999 and the appeal fee was paid
on the same day. On 18 June 1999, a statenent of
grounds of appeal was fil ed.

The opposition was based, inter alia, on the ground of
| ack of inventive step (Articles 56 and 100(a) EPC)

The appel |l ant requested that the contested decision be
set aside and that the European patent be revoked.

In the appeal proceedings, reference was nmade to the
fol |l ow ng docunents:

El: US- A-4 702 253,

E5: US-A-4 708 144, and

E6: US-A-4 223 681.

Docunents E5 and E6 were cited for the first tinme in
the statenent of grounds of appeal. The respondent
(patentee) did not object to their introduction into
t he proceedi ngs.

The respondent requested that the appeal be dism ssed.

Oral proceedings were held on 20 February 2003.
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| ndependent claim 1 of the granted patent reads as
fol | ows:

"1l. A rate-responsive pacenmaker conprising pul se
generating nmeans (19); neans (10,12) for coupling said
pul se generating neans to a patient's heart; neans (28)
for nonitoring a rate control paraneter ["RCP']; neans
(50,52) for deriving short-termand | ong-term val ues of
said RCP; and nmeans (54) for deriving the difference
bet ween said short-termand | ong-term RCP val ues and
for adjusting the rate of said pul se generating neans
in accordance therewith; characterised by neans (60)
responsive to said difference exceeding a threshold

val ue for inhibiting changes in said |ong-term RCP

val ue. "

Clainms 2 to 7 of the patent as granted are dependent
cl ai ns.

The appel l ant essentially relied on the foll ow ng
subm ssi ons:

The subject-matter of claim1 was rendered obvi ous by
t he conbi ned teachi ngs of docunents E1 and E5 or E1 and
E6.

A pacenaker according to the preanble of claim1 was
known fromELl. In the known pacemaker as well as in the
patent in suit, the long-term RCP val ue, which was
formed as an average of a considerabl e nunber of
nmeasured short-term RCP val ues, served to establish a
correspondence to the mninmum pacing rate and was used
as a reference agai nst which instantaneous short-term
RCP val ues were conpared when changi ng the pacing rate
according to netabolic demands. The |ong-term RCP val ue
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was constantly updated so as to accommbdat e the system
to long-termvariations in the neasurenent system of
the RCP on the assunption that these variations were
not due to changes in netabolic demand. Fromthis
assunption it would have been i mmedi ately clear that
changes of the |ong-term RCP val ue shoul d not be

i nfluenced by neasured short-term RCP val ues which were
determ ned by changes of the netabolic demand. Hence,
the skilled person, wishing to safeguard that the |ong-
term RCP val ue remained a suitable reference for
changes of the pacing rate according to nmetabolic
demands even during extended periods of exercise, was
led by E1 towards the clainmed solution, in that it
woul d have been inmedi ately apparent to himthat short-
term RCP val ues which were due to changes in the

nmet abol i ¢ demand had to be suppressed fromthe
averagi ng when form ng the | ong-term RCP val ue, as

ot herwi se the assunption on which the teaching of El
was based woul d no | onger be valid. The only task
remaining was to find a suitable criterion to

di stingui sh short-term RCP val ues which were due to
changes in the netabolic demand from those which

refl ected permanent or sem -pernmanent changes in the
nmeasur ement system

In this respect, the skilled person would have found a
suitabl e exanple in the teaching of document E5 or that
of E6. E5 related to the sane technical field of
pacenmakers and addressed a simlar aspect of deriving
from sanpl e neasurenents a long-termvalue of a
paranmeter which was to be used for reference purposes
in the context of controlling the operation of the
pacemeker. In this respect, E5 taught the general
principle to use a threshold condition for

di scri m nating unsuitabl e nmeasurenent values in the
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determ nation of the |long-termaverage value. A simlar
teachi ng was given by docunent EG6.

This general principle was readily applicable to the
situation faced in a pacenaker according to docunent
El, where the effects of variations in the nmeasurenent
systemon the short-term RCP val ue were nmuch small er

t han those of changes in the netabolic demand, and
woul d have led the skilled person to discard short-term
RCP values differing significantly fromthe | ong-term
RCP val ue by inplenenting the threshold condition
defined in the characterising clause of claim1l. Even
if other solutions would have been theoretically
concei vabl e, the clainmed solution was the nost obvi ous
alternative to safeguard that the | ong-term RCP val ue
remai ned a suitable reference for determ ning the
pacing rate required by the netabolic demand.

The respondent's submi ssions may be summari zed as
fol |l ows:

The prior art cited by the appellant did not render the
present invention obvious. Neither E1 nor E5 addressed
t he problem of a decreasing pacing rate during | engthy
peri ods of physical exercise occurring in rate-
responsi ve pacenakers using a continually updated |ong-
term RCP reference value. Nor did any of these
docunents hint at the clainmed solution.

The appellant's interpretation of the teaching of El
was based on hindsight since El did not disclose to
di scard short-term RCP val ues when determ ning the

| ong-term RCP reference and thus to freeze the latter
during extended periods of stress or exercise.
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Mor eover, the teaching of docunent E5 was not pertinent
for the present invention since it related to a
conpletely different situation. E5 was not concerned
with the control of a pacing rate but with the effects
of noi se when controlling the sensitivity of
measurenents of the activity of the heart. Instead of
addr essi ng changes of a long-termreference val ue
during extended periods of physical exercise, it taught
that the time for averaging in order to obtain the

| ong-termreference value could be shortened by
suppressing noi sy signals. Even the threshold condition
used for establishing the presence of noise was
different fromthe clained condition in that it was
based on an absol ute neasurenent val ue, whereas,
according to the patent, the threshold condition
concerned a relative value, ie the difference between
the short-termand | ong-term RCP val ues. Docunent E6
was even less relevant as it did not relate to a
pacemaker

Far from bei ng obvious, the clainmed solution was based
on the recognition, resulting fromextensive clinica
testing, of the fact that extraneous factors caused
much smal | er changes of the short-term RCP val ue than
net abol i ¢ demand. Instead of arriving at the invention,
t he skilled person would have had various alternatives
to overcone the problem of an unsuitable | ong-term RCP
val ue during | engthy periods of exercise. For instance,
he coul d have resorted to a further paraneter val ue
obt ai ned by an i ndependent neasurenent, such as the use
of an acceleronmeter, in order to establish a condition
of long-term exercise and determne a suitable
reference for the adjustnment of the pacing rate in such
ci rcumst ances.
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Reasons for the Decision

1

2.2

0736.D

The sol e issue discussed in the appeal proceedi ngs
concerns the matter of inventive step.

Subj ect-matter of independent claim1l of the patent as
grant ed

The invention as defined in claiml refers to a rate-
responsi ve pacemnaker which conprises nmeans for
adjusting the pacing rate to the nmetabolic needs of a
pati ent, which needs are different for periods of rest
and periods of exercise or stress. In order to
determ ne the required pacing rate, a physical or
physi ol ogi cal paraneter (the rate control paraneter
RCP) is measured, which is indicative of the nmetabolic
demand. Since extraneous factors may influence the
measur enent system of the pacenmaker so that neasured
RCP val ues woul d change even when there is no change in
the netabolic demand, a long-term RCP value is

determ ned by averaging so as to reflect any such
factors and act as reference agai nst which

i nst ant aneously neasured val ues (the short-term RCP
val ues) are conpared. By using the difference between
the short-termand | ong-term RCP val ues for adjusting
the rate of pacing pul ses, undesired influences on the
measur enent system are elim nated.

However, in periods of sustained exercise, the |ong-
term RCP val ue, being a continuously updated average
over a nunber of short-term RCP val ues, eventually
keeps up with the increased short-term RCP val ue so
that the difference between the two val ues drops and so
does the pacing rate, although netabolic demand woul d
still require a higher rate (see columm 2, lines 4 to
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17 of the patent description).

In order to overcone this problem the patent in suit
foresees neans to inhibit changes in the | ong-term RCP
val ue so that when the difference between the
short-term and | ong-term RCP val ues exceeds a certain
threshold value the long-term RCP value is frozen, ie
wi Il not change. This solution is based on the
recognition that the extraneous factors on the

measur enent systemlead to difference val ues which are
smal l er than those due to changes in the netabolic
demand (see columm 4, lines 13 to 19 of the patent
description).

Cl osest prior art

There is agreenent between the parties that docunent E1
(see Figures 1, 2, 4 and 5 with the correspondi ng
description) constitutes the closest prior art. It

di scl oses a pacenaker showi ng the features conprised in
t he preanble of claim 1 under consideration. Measured
short-term and | ong-term RCP val ues serve the sane
purposes as indicated in point 2.1 above for the patent
in suit (see colum 3, lines 3 to 52; colum 9, lines 9
to 16; and colum 10, lines 16 to 30). Mreover, as in
t he specific enbodi nent of the patent in suit, the

par anmet er chosen in the pacenmaker according to E1 is
the so-called "m nute volune”, which is a neasure of
the amount of air breathed in by a patient as a
function of time. The long-termvalue of the mnute

vol une is obtained by averagi ng over a | arge nunber of
nmeasured short-termval ues. Fromthe observation "It
shoul d be borne in mnd that the reason for deriving a
| ong-term average value is in order to accommodate the
systemto long-termvariations which may arise due to
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changes in body chem stry, re-positioning of

el ectrodes, etc., that is, factors which would

ot herwi se cause a pernmanent change in the standby rate
even when there is no cause for it. Consider for
exanple a long-term m nute vol unme average val ue

measur enent which slowy increases not because of
changes in netabolic demand, but rather because of

el ectrode re-positioning.” given in colum 9, line 66,
to colum 10, line 8, it is evident that the |ong-term
value is determ ned and used on the assunption that its
vari ations essentially reflect extraneous factors on

t he measurement of the mnute vol une.

The subject-matter of claim 1 under consideration
differs fromthe pacemaker known from El by the

addi tional provision of the aforenentioned neans to

i nhi bit changes in the |ong-term RCP val ue when the

di fference between the short-termand | ong-term RCP
val ues exceeds a certain threshold value. Thus, in the
operation of the pacenmaker according to the invention,
a reduction of the pacing rate during | engthy periods
of stress or exercise is prevented.

As regards the probl em as such, although not addressed
by the teaching of El, it can be assuned, by
controlling the operation of the known pacemaker, that
the skilled person would eventually detect an undesired
drop of the pacing rate during periods of sustained
exerci se. Mreover, it would appear that
straightforward contenpl ati ons woul d even have al | owed
the skilled person to identify the cause of the
problem ie that the undesirable drop of the pacing
rate was due to a decreasing difference between the
short-term and | ong-term RCP val ues.
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However, for the follow ng reasons, the clained
sol uti on woul d not have been rendered obvious by the
cited prior art.

Document E1 does not teach or hint at the clai ned
sol uti on.

As a matter of fact, its teaching is silent as to what
woul d or shoul d happen if over an extended period of
strong physical exercise with a correspondingly |ong
succession of relatively high short-term RCP val ues,
the long-term RCP val ue would significantly increase as
well, resulting in an undesired decrease of the pacing
rate.

According to the specific enbodi mrent shown in E1l (see
Figure 5), the long-termvalue of the mnute volune is
formed in a two-stage averagi ng process fromshort-term
val ues, each corresponding to a sanple of the mnute
vol ume neasured in a 20-second interval. In the first
stage, a running average over the 32 nobst recent
20-second sanples is determned as an internediate
average value, and in the second stage, a running
average is forned over 32 consecutive internediate
average values obtained in the first stage so that the
| ong-term RCP value is an average over 1024 (ie 32 x
32) 20-second short-termsanples and is only
periodically updated in intervals of 32 x 20 seconds.
It follows that, in case of an increase in the short-
termmnute volunme due to netabolic demand, the |ong-
term val ue remai ns unchanged for the first 10 m nutes
and 40 seconds. Even after 40 m nutes of exercise, the
| ong-term val ue woul d have increased by only 10%

The Board does not find convincing the appellant's
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al l egation that E1 taught to discard short-term sanple
val ues of the mnute volume which showed an increase
due to nmetabolic demand. |Indeed, the teaching of E1
does not foresee to suppress or discard any short-term
sanpl e val ues when formng the long-termaverage. In
fact, no doubt is left that all short-term sanple

val ues neasured in the normal operation of the
pacemaker are to be used for formng the |ong-term
average. Apparently, in the pacemaker according to El1
the sl ow update of the |ong-term RCP val ue by stepw se
averagi ng over a |arge nunber of sanples suppresses
short-termeffects to a considerabl e extent.
Nevert hel ess, had the skilled person been confronted
with the task to cope with an undesirabl e change of the
| ong-termreference val ue during very |ong periods of
physi cal exercise and thus with the probl em addressed
by the patent in suit, he would have i medi ately
realised that such an undesirable increase in the |ong-
term average value could effectively be further del ayed
or reduced by sinply delaying the update, ie by

i ncreasi ng the nunber of sanples averaged in the first
stage of averaging, and/or by further increasing the
nunber of internedi ate average val ues averaged in the
second st age.

It follows that the skilled person would have rather
consi dered a solution which was different fromthat of
the patent in suit and which did not require additional
means in order to be put into practice, whereas the
appellant's interpretation of the teaching of El

i ntroduces an essential elenment of the clained
solution, which has no basis in the teaching of that
docunent. Hence, this interpretation relies on

hi ndsi ght, havi ng knowl edge of the patent in suit.
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In view of the fact that the skilled person could

al ready have devised a solution on the basis of the
teaching of E1, he would not have had any incentive to
search the prior art for alternative solutions. But
even so, the available prior art, would not have hinted
at the subject-matter of claim1l under consideration,
in particular E5 and E6.

Docunment E5 (see the abstract and Figure 2 with the
correspondi ng description) refers to a pacenaker in
which the sensitivity for detecting cardiac events is
automatically controlled. This is achieved by neasuring
t he peak value of the strongest electrical signals from
the heart (ie the R waves) and deriving a |long-term
average thereof. The gain of the sense channel is then
adj usted automatically in accordance with the average
of the measured peak val ues. The period of tine over
whi ch the average value has to be determ ned can be
reduced if the peak val ues which occur in the presence
of noise (ie for noise exceeding a predeterm ned |evel)
are excluded fromformng the average (see colum 4,
lines 1 to 25).

It follows that if the skilled person had | earned from
E5 anything of relevance at all for a pacenaker
according to docunent E1, it was the fact that the tine
for averaging in determning a |long-term average val ue
of a neasured paraneter could be shortened by
suppressi ng noi sy signals. Thus, a straightforward
application of the teaching given by E5 woul d have | ed
the skilled person to establish, by neans of a

t hreshol d condition, whether noise of an undesirable
degree was present and to discard all those sanples
fromformng the | ong-term average of the RCP val ues
whi ch were taken in the presence of strong noise.



Or der

0736.D

- 12 - T 0392/ 99

In view of the foregoing, the Board disagrees with the
appel lant's allegation that E5 disclosed a general
principle concerning a threshold condition for

di scri m nating unsuitabl e nmeasurenent values in the
determ nation of a |long-term average val ue, because
this viewis based on an excessive abstraction of the
concrete teaching of the docunment. Moreover, wthout

t he benefit of hindsight, the skilled person would a
priori not have had any reason to disregard short-term
RCP sanpl e val ues just because they reflect netabolic
demand.

The sane considerations apply to the teaching of
docunent E6, which is even |ess relevant since it does
not relate to the control of the operation of a
pacemaker but to the neasurenent of bl ood pressure.

On the basis of the above considerations, the Board
concl udes that the subject-matter of claim1l of the
patent in suit is not rendered obvious by the teaching
of the prior art referred to by the appellant in the
appeal proceedings.

As regards the teachings of the further prior art
docunents discussed in the decision under appeal, the
Board has no reason to doubt the respective findings of
the Opposition Division as to their |ack of relevance.

For these reasons, the ground for opposition under
Article 100(a) EPC together with Article 56 EPC does
not prejudice the maintenance of the patent unanmended.



For these reasons it

The appeal is dism ssed.

The Registrar:

R. Schunacher

0736.D

I s deci ded that:

The Chai r nan

G Assi
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