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Author reply

We thankProf. Burri1 foropeningdiscussion on
the iterative method for atrioventricular delay
(AVD) optimization following our 50-patient
full-disclosure study2 and our previous multi-
observerstudy.3 We address his three points.

(1) Prof. Burri observes that ‘there is no evi-
dence to my knowledge that confirms that
E/A separation has any importance whatso-
ever in patients with CRT’. We too cannot
find any experimental evidence that the
degree of E/A wave separation indicates an
optimal AVD. Presumably he shares our dis-
appointment, therefore, that the guidelines
nevertheless do focus on E/Aseparation:4

. . . Step 3: Examine mitral inflow pattern. No
AV optimization protocol is required if:

(a) E and A waves are clearly identified and
separated, and

(b) Termination of the A wave occurs at
least 40 milliseconds before QRS onset . . .

. . . AV optimization is recommended if any
of the following are observed: A wave is not
identified, E and A waves are merged, or
A wave is truncated by mitral closure.

E and A waves merge when the AV pacing
delay is set too long

In our study, operators followed the
guideline method.4

Prof. Burri proposes ignoring E/A wave
separation and looking only at A-wave trun-
cation, hoping to reduce inter-observer

variability. For example, by blanking out the
E-waves from all the images, our study
could be repeated to establish variability of
optima based only on A-wave truncation.
The blanking out is important because
another finding of our study2 is that opera-
tors utilize collateral information beyond
what they are asked to look at. Therefore,
operators are unlikely to be able to ignore
E/A wave separation simply through
being asked to do so.

(2) We agree with Prof. Burri that A-wave
truncation is often seen at short AVDs.

Our observation was that, across a
broad range of AVDs, the E/A wave does
not change in the way required to follow
existing optimization protocols. Moreover,
since only 5% of AVD selections were
60 ms,2 the problem of a wide range of
seemingly suitable AVDs would persist
without the 60 ms option.

(3) We agree with Prof. Burri that transmitral
flow may not be the best parameter to op-
timize cardiac output and have proposed
alternative solutions.5

We are grateful for Prof. Burri’s support and
observations. We show ‘all the data, all the
time’ to allow any reader to run further experi-
ments with the same data. We encourage them
to do so and publish the results. Science thrives
in openness.

We are not confident that algorithms re-
moving short-AVD, truncated-A-wave traces
will resolve the problem we describe. Our
dataset allows this (or any other) approach to
be tested thoroughly in a systematic manner
as we have previously described.

Even mere executability of the decision-
making protocol across numerous expert
observers3 appears so disappointing that the
very concept of iterative Doppler AV optimiza-
tion might be doubted. We hope the guideline

writers will soon show the experimental data
underlying the guideline or, if it has been
mislaid, cancel the recommendation, to help
our field move forward.
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