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Reply: Reproducibility of AMH
Sir,
We are grateful for the opportunity to respond to the comments in
the letter from Drs Fleming and Nelson concerning our recent
paper (Rustamov et al., 2012). It was our intention in publishing to
stimulate discussion and further research in this area; however, we
consider that they appear to have misunderstood several points
about our study.

The authors adopt a very narrow definition of assay reliability and
we would not dispute that this assay performs adequately on the
sample in which these tests have been performed. Fleming and
Nelson point out that the correct way to validate a new assay is to
simultaneously compare results in the same sample—this is exactly
what we did when the new Gen II assay was introduced and we
obtained results which were in good agreement with other published
comparisons. The issue is not about how two assays may agree in
measuring AMH in a single sample, but about what has happened
to the AMH in that sample prior to analysis. We presented evidence
that, in routine clinical samples processed strictly within the protocols
specified by the manufacturer, more variability is found. We specu-
lated that this may be due to some aspects of sample preparation,
about which Fleming and Nelson are in agreement. It does seem
that the various AMH assays differ in their sensitivity to these
factors in ways which are not understood. Moreover, we have demon-
strated in a series of real clinical samples (which again we stress were
prepared strictly in accordance with the assay manufacturers proto-
cols) that a basic property of any assay, linearity to dilution, is violated.

These differences may well be due to pre-analytical aspects of the
sampling process. The work described by Fleming and Nelson
appears to have been carried out in stored samples while our own
work was performed either on fresh samples or serum which had

usually been frozen for only a few days, the assays being performed
in the same lab by the same staff as previous assays. An earlier publi-
cation (Rey et al., 1993) showed that long-term storage of serum at
2208C caused an approximate doubling of the AMH concentration
compared with fresh samples, an effect that could be prevented by
the addition of proteolytic inhibitors. Our work is consistent with an
interpretation that proteolytic or conformational change in the AMH
dimer occurs prior to analysis. Differences in measured AMH levels
seen in samples stored under different conditions may reflect the
extent of this change prior to analysis; if the process has gone to com-
pletion, the samples will appear to be stable; if ‘activation’ has not oc-
curred at all, then results may appear to double under assay conditions
or dilution. Most samples will lie somewhere between these extremes
as we found in the 7-day room temperature storage experiment.

We have been unable to find comprehensive reports in the litera-
ture concerning AMH assay validation and details of the exact meth-
odology employed when handling blood samples from patients are
lacking. For example Wallace et al., 2011, quoted by Fleming and
Scott, made no mention whatsoever of how serum samples were pro-
cessed or stored. Linearity studies were performed using serum pools
containing known concentrations of AMH (by definition already
assayed for AMH, i.e. not fresh serum) which had been diluted
using serum from post-menopausal women which had no detectable
AMH (presumably also confirmed by assay). None of this material is
‘fresh’ serum, so presumably the ‘phenomena’ which lead to a
higher AMH reading will already have occurred and the measurable
AMH levels will be stable in these pools if the process has gone to
completion. If the change has already occurred in their pooled
samples, they will not be able to reproduce our results.

Fleming and Nelson provide additional data, which reassuringly
confirm our observations and which we look forward to seeing fully
published. They show a significant 27% increase in measured AMH
over 7 days at 48C, compared with our 58% in separated serum
samples stored at room temperature for the same period. Their dilu-
tion data also shows an average increase in recovery of 20–30% on
dilution with diluent or serum which although not as dramatic at the
57% seen in our samples is nonetheless consistent with the effects
we observed. It will be interesting to see more detailed data here,
as we noted that the non-linearity on dilution does seem to be
sample dependent. Larger numbers of better-characterized samples
are needed to understand this phenomenon.

We hope that this evidence might help to identify further experi-
ments, which will lead to an understanding of the cause of this variabil-
ity and ultimately lead to an assay which fulfils the promise that AMH
measurement offers.
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