Reply: Clinical trial registry alone is not adequate: On the perception of possible end point

switching and P-hacking

Sir,

We are grateful for the opportunity to respond to the letter written by Hill, Connell and
Patounakis. We can reassure the authors that their impression of ‘end point switching and P-
hacking’ is incorrect. The primary outcome was confirmed a priori with our trial statistician
(L.H.) before the start of the trial and analysis independently carried out by him following
conclusion of the trial. The sample size for this trial was determined by a power calculation
based on this primary outcome and relevant data from our previous trial (Abbara et al., 2015).
The primary outcome was thus pre-defined and recorded in the statistical analysis plan (SAP),
which was reviewed by Human Reproduction editorial team and reviewers during the submission

process.

Hill et al. request further clarification for the choice of primary outcome used in this trial. As
stated in the introduction and discussion of the manuscript (Abbara et al., 2017), we deliberately
chose a patient-centric primary outcome to address the variability in response observed in our
previous trial using a single bolus of kisspeptin (Abbara et al., 2015). From a patient’s
perspective, the chance of achieving a clinically effective outcome is a more meaningful
outcome than the average oocyte yield across a group, for which the variability in response could
result in either a poor or good response being encountered for a particular patient. A number of
trials in high impact journals have chosen similar primary outcomes assessing the proportion of
patients who meet a threshold for efficacy, rather than presenting only the mean difference
across a group (Garg et al., 2017). In the UK, there is a drive to encourage the choice of primary

outcomes that are meaningful to patients rather than only to researchers (termed ‘patient and



public involvement in research’; PPI), with patients viewed as partners in the design and choice
of outcomes for clinical research trials rather than merely as participants (Bagley et al., 2016).
Hence, the choice of primary outcome for this trial was made following discussions with patients

from our previous trials (Jayasena ef al., 2014; Abbara et al., 2015).

We agree with Hill and colleagues that it is important to additionally present traditional markers
of oocyte maturation, such as the number of mature oocytes and oocyte maturation rate (as
presented in Table 2 of the manuscript) (Abbara et al., 2017), however it is important to
recognize that these markers also have limitations as measures of trigger efficacy. The number of
mature oocytes retrieved heavily depends on the number of appropriately sized follicles on the
day of trigger. In 2007, Shapiro and colleagues conducted a retrospective analysis comparing the
efficacy of hCG and GnRH agonist to trigger oocyte maturation (Shapiro et al., 2007). They
observed that GnRH agonist resulted in a significantly higher number of oocytes retrieved (28.8)
when compared to hCG (21.6) (Shapiro et al., 2007). However in this retrospective study,
patients receiving GnRH agonist had a greater number of follicles on the day of trigger (GnRH
agonist 34.2 follicles; hCG 21.7 follicles) making it difficult to accurately compare trigger
efficacy between the two groups (Shapiro et al., 2007). Thus in their later work, Shapiro
introduced the concept of an ‘oocyte yield’, whereby the number of oocytes collected is
corrected for the number of follicles on the day of trigger (Shapiro et al., 2011). They reported a
mature oocyte yield (mature oocytes as a proportion of follicles of >10mm on the day of trigger)
of 63% after GnRH agonist trigger (Shapiro et al., 2011). Chen et al. used a similar approach
reporting oocyte yield (oocytes as a proportion of follicles >10mm on the day of oocyte retrieval)
and determined an oocyte yield of 61% following GnRH agonist trigger (Chen et al., 2012). The
threshold for the denominator of oocyte yield of 10mm follicles on the day of trigger was not

derived from a strong scientific evidence-base and achieving a mature oocyte yield of 63%



following an effective and established dose of GnRH agonist suggests that the denominator may
be too broad (perhaps including smaller follicles that are less likely to yield a mature oocyte).
Thus, we drew upon the expert opinion of senior experienced IVF clinicians within our
department, and the published literature (Blazquez et al., 2014; Haas et al., 2014), who
considered that 14mm on the day of trigger was a follicle size threshold from which they would
expect a good chance of yielding a mature oocyte if effective triggering is provided (Jayasena et
al., 2014; Abbara et al.,, 2015). From our previous trials, mature oocyte yield using this
denominator performed well as a measure of trigger efficacy demonstrating a reasonable dose-
response (mature oocyte yield 53% at 3.2nmol/kg, 86% at 6.4-9.6nmol/kg, 121% at
12.8nmol/kg) (Abbara et al., 2015). We have recently completed some work to provide a more
robust evidence-base for the quantification of trigger efficacy for use in our future trials. The
threshold of 60% oocyte yield was chosen a priori based on data from our previous trial to
represent a level at which there is a good chance of progression to the latter stages of IVF
treatment (Abbara et al., 2015), but data from the current trial was used to demonstrate this being

more relevant to the data being presented (Abbara et al., 2017).

The authors also comment that the oocyte maturation rate is a more reliable measure of trigger
efficacy than the mature oocyte yield. Oocyte maturation rate refers to the proportion of oocytes
retrieved which are mature. The oocyte maturation rate has an inherent limitation as a measure of
the trigger efficacy, as oocytes which are immature are additionally less likely to be retrieved at
all, thus impacting on both the denominator as well as the numerator. In 2011, Shapiro observed
that patients with insufficient serum LH levels following GnRH agonist triggering had lower
mature oocyte yields, but similar oocyte maturation rates (Shapiro ef al., 2011). Similarly, Chen
et al. observed that mature oocyte yield performed better as a measure of trigger efficacy than the

oocyte maturation rate (Chen et al, 2012). Several other studies, including our own, have



similarly described a lack of clear dose-response with oocyte maturation rates (Loumaye et al.,

2001; Levy et al., 2013; Jayasena et al., 2014; Abbara et al., 2017).

Our group have carried out a programme of work investigating the potential of kisspeptin as a
novel trigger of oocyte maturation and this was first registered on clinicaltrials.gov in 2012. The
first trial was a ‘proof of concept’ study that aimed to assess whether kisspeptin could induce
oocyte maturation at all and thus the presence of mature oocytes was chosen as the primary
outcome for that trial (Jayasena et al., 2014). The second trial aimed to demonstrate the efficacy
and safety of kisspeptin in a population at high risk of ovarian hyperstimulation syndrome
(OHSS), and thus mature oocyte yield was chosen as the primary outcome for the reasons
outlined above (Abbara et al., 2015). The primary outcome for the current trial reflected the aim
of this trial to address the heterogeneity in response observed in our previous trial and to
determine whether a second dose of kisspeptin could reduce this heterogeneity (Abbara et al.,
2017). We agree that the listing of the primary outcome as ‘oocyte maturation’ on
clinicaltrials.gov lacked sufficient specificity for this trial and this should have been updated.
However, as highlighted above the primary outcome in the current study was agreed with our

trial statistician and was documented in the SAP prior to the start of the trial.

Hill et al. question how a 26% absolute difference can be statistically significant when the power
calculation for the study was based on a 37% absolute difference. A power calculation merely
provides a measure of the probability of avoiding a type 2 error with a predicted effect size, but
this does not preclude that a smaller effect size will be statistically significant following
subsequent data analysis. The authors suggest that exact logistic regression would have been a
preferable analytical approach for our primary endpoint. However, exact logistic regression is a
methodology specifically designed for use in small samples and especially in samples with

sparse or zero event rates (Mehta and Patel, 1995). Mehta et al. recommend that the usual



maximum-likelihood based logistic regression be used except in cases where the data are sparse
or unbalanced (Mehta and Patel, 1995). We are therefore confident that our primary analysis
methodology is appropriate. Hill et. al. also suggest that a primary endpoint analysis should be
performed using the same methodology as used in the power calculation. However, there is no
convention in clinical trial analysis which dictates that this is necessary; neither the ICH E9
Guideline on Statistical Principles for Clinical Trials (Lewis, 1999), nor the CONSORT
statement for clinical trial reporting (Schulz et al., 2010) suggest that such an approach is
required or even desirable. Finally, Hill et al. comment that our manuscript contains interesting
data that merits publication regardless of the P value. We agree that the notion that a trial is
either positive or negative based on a P value threshold of 0.05 is “overly simplistic” and “P
values should be interpreted as a continuum wherein the smaller the P value, the greater the
strength of the evidence for a real treatment effect” (Pocock and Stone, 2016). Thus, the
marginal difference in P value generated through different methodology should not ‘certainly be

enough to change the final conclusion of the paper’.
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