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are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   
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addressed the reviewers’ comments and submitted the revised paper to BMJ Open. The paper was 

subsequently accepted for publication at BMJ Open.  
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VERSION 1 - REVIEW 

REVIEWER Norbert Gleicher, MD 
The Center for Human Reproduction 

REVIEW RETURNED 06-Jun-2014 

 

GENERAL COMMENTS The proposed study is planning to address an important question in 
reproductive medicine which, indeed, so far has not been addressed 
adequately via prospectively randomized studies (though the 
authors in their introduction claim no prior trials on the subject, and 
later note 1 prior trial). The truth is that there are at least 3 so-called 
prospectively randomized studies on DHEA supplementation in 
women with low functional ovarian reserve (LFOR) so far in the 
literature but all three, including the once referenced by the authors, 
are strongly underpowered and, therefore, for all practical purposes 
worthless.  
Semantically the authors also err in noting in their introduction that 
there is no evidence in the literature to support DHEA 
supplementation in women with LFOR, while later referencing quite 
a number of observational studies, which may not be studies of 
highest evidence level; yet, still offer considerable evidence that 
DHEA supplementation is effective.  
Maybe even more importantly, the authors fail to present any of the 
rapidly accumulating animal data on the essentiality of androgens for 
follicle development at early growth stages, the long known 
observation in rat and mouse models that DHEA supplementation 
induces a PCOS-like ovarian phenotype and, lastly, some beautifully 
performed animal studies of DHEA supplementation demonstrating 
the same DHEA effects on ovaries, also reported in human 
observational studies (the last just a few issues ago in Human 
Reproduction in a sheep model).  
While none of above made criticisms is meant to prevent 
acceptance of the proposed study, the two main criticisms of the 
proposed study design, in my opinion, render the proposed study 
design self-defeating: (1) The authors describe their study as a pilot 
study, note the small number of study subjects as the reason why 
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they consider this a pilot study, and by doing so defeat the primary 
purpose of their study, which is to perform the FIRST valid 
prospectively randomized study of DHEA supplementation in women 
with LFOR. The proposed study will, however, again be 
underpowered.  
When we twice failed in completing such trials (once in NYC and 
once in Europe in collaboration with European colleagues in Austria, 
Switzerland and the Czech Republic) because we found ourselves 
unable in recruiting women with LFOR, who would agree to a 6-
months randomization with placebo, our power analyses concluded 
that at least 150 patients were require in each arm. The proposed 
study suggests a much smaller sample, which with great likelihood, 
once again will produce yet another underpowered study and, 
therefore, again fail to produce that one first clinical trial so urgently 
needed.  
My second major concern with the proposed protocol lies in the 
planned stimulation protocol, a long agonist protocol. We and others 
have reported before that long agonist protocols are inferior to short 
agonist protocols in women with LFOR. Indeed, our experience has 
been that benefits of DHEA supplementation may be negated by 
long agonist protocols, which are severely suppressive on ovaries. 

 

REVIEWER Nafiye Yılmaz  

ZTB Women's Health Education And Research Hospital, Turkey 

REVIEW RETURNED 05-Jul-2014 

 

GENERAL COMMENTS 1. This study was planned well but why do author prefer long GnRh 
analog protocol for poor responder patients?  
2. I can not found reults and discussion section for reviewing 

 

REVIEWER Prof. Andrea Weghofer, MD PhD MSc MBA 
Department of Obstetrics & Gynecology  
(Gynecologic Endocrinology & Reproductive Medicine Section)  
Medical University Vienna, Austria 

REVIEW RETURNED 06-Jul-2014 

 

GENERAL COMMENTS Implantation rates should be included as an outcome parameter.  
Details on potential confounding factors and statistical analysis on 
how to correct for these biases (i.e., numbers of embryos 
transferred, female age, duration of DHEA treatment) need to be 
included.  
Power analysis on the recruitment of 80 study subjects (as planned 
by the research group) should be provided. 
 
The research question is of interest, the study design is ambitious 
and entails the chance to answer a number of questions on the 
effects of DHEA usage.  
To ensure accurate interpretation of the results, the issues 
mentioned above should be addressed.  
Looking forward to seing the study's findings. 
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REVIEWER Frank  Broekmans 
UMC Utrecht The Netherlands 

REVIEW RETURNED 10-Jul-2014 

 

GENERAL COMMENTS 1. Why not use a fixed dosage of HMP? It will prevent any 
heterogeneity between the randomised groups  
2. How well are we informed on the drug quality issues, as 
frequently this drug is not supplied by official Pharmacy...  
3. The research question primo is on Live brith rates. Therefore 
assessing oocyte quality should be stated under secondary 
objectives, as no formal power analysis is performed here.  
4. There is a typo in the paragraph in bold on page 7.  
5. Why ITT analysis as this comparison is completetly futile in view 
of the placebo group. The primary question is: does the drug work, 
NOT will this treatment work in real practice.  
6. Additional analaysis could be included on the live birth time frame: 
in real life the non users will start IVF/ICSI sooner and thereby will 
have better , equal or worse one year outcomes dependant on the 
effect size of DHEAS.  
7. so why not use endpoint live birth after two stim cycles or a 6 
month or 12 month perspective. 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reply to the Reviewer 1  

We totally agree with the reviewer’s comment that current evidence to prove DHEA efficacy in women 

with low ovarian reserve undergoing IVF treatment is not regarded as the top evidence level (level I 

from prospective randomised controlled study) despite few observational studies in literature. At the 

time of writing the manuscript, there was only one prospective RCT reported (included in the 

manuscript). Although, two more prospective randomised control trials were published during the past 

few months, there has not been a double blind placebo-controlled RCT published yet. We believe that 

it is appropriate to conduct a proper double blind placebo-controlled RCT especially in the UK where 

DHEA is not available in the market as either a food supplement or on prescription like in certain other 

countries. We have also investigated DHEA efficacy and mechanism in animal and found some 

promising evidence that DHEA works by having a stimulatory role upon early folliculogenesis in sheep 

which is a monoovulatory species like human (which we have published in Human Reproduction 

earlier this year and we believe it is the one that the reviewer mentioned). In this RCT, we therefore 

include the mechanistic arm to confirm and further elucidate the mechanism of DHEA on 

folliculogenesis. We will definitely publish results regarding the mechanism of DHEA in comparison to 

animal evidence in the future. For the manuscript, we have already added information regarding two 

new RCTs in both text and references section.  

 

Nonetheless, we anticipate that conducting a double-blinded RCT is challenging especially in the 

recruitment process even in the UK. The incidence of women with diminished ovarian reserve is low 

and patients have an option to opt for oocyte donation program within the NHS. In addition, patient’s 

demand of real DHEA to maximise their success rates will prevent them to take part in the study. 

Hence, we are planning to start with a pilot study and the recruitment rate is considered as one of the 

primary outcomes in order to investigate an opportunity for conducting a subsequent large multicentre 

RCT. We anticipate that the data from the pilot study to plan a large multicentre randomised trial.  

 

In regards to the stimulation protocol, there is no evidence that short stimulation protocol is in fact no 

better than the long agonist protocol in terms of number of oocyte retrieved and pregnancy outcomes 
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(Sunkara, et al., (2014) 1). In most units in the UK including ours, long agonist protocol is considered 

as a standard treatment protocol in patients with low ovarian reserve either from their history in 

previous cycle or predicted by serum anti-mullerian hormone (AMH) or Antral follicle count scan 

(AFC).  

1 Sunkara SK, et al., (2014) Fertility and Sterility, 101(1); 147-153.  

 

Reply to the Reviewer 2  

1. As discussed earlier in the reply to first reviewer, there is no evidence that short stimulation 

protocol is in fact no better than the long agonist protocol in terms of number of oocyte retrieved and 

pregnancy outcomes (Sunkara, et al., (2014) 1). In most units in the UK including ours, long agonist 

protocol is considered as a standard treatment protocol in patients with low ovarian reserve either 

from their history in previous cycle or predicted by serum anti-mullerian hormone (AMH) or Antral 

follicle count scan (AFC).  

 

1 Sunkara SK, et al., (2014) Fertility and Sterility, 101(1); 147-153.  

 

2. Because this manuscript is the RCT protocol; we are planning to publish the result and discussion 

as soon as we complete the study.  

 

Reply to the Reviewer 3  

Thank you very much for your suggestions, after discussion, implantation rate is now included as one 

of the secondary outcomes (line 225-229). In addition, the materials and methods section has been 

modified consisting of detail regarding embryo transfer and other potential confounding factors as 

follow.  

 

Regarding confounding factors that mentioned by the reviewer, age is the most important factor, 

which is likely to influence the outcome the most. In order to reduce the bias due to age factor, we are 

planning randomisation, stratified by age (line201). With respect to Embryo transfer we are planning a 

more practical and universally accepted approach of transferring one or two (maximum) embryos (line 

272-277). Regarding the DHEA duration, we are planning to provide the trial medication for a 

minimum of 12 weeks before ovarian stimulation (line166-172). 12 weeks is considered as the time 

for the follicles to become gonadotrophin sensitive once the initial recruitment has started. Again it is 

difficult to stratify for the duration of trial medication treatment. We shall report/ compare all the 

potential confounding variable between the study and placebo arms to ensure that there is no 

significant difference.  

 

In terms of priori sample size estimation and power analysis: We are planning to start with the pilot 

study expected to investigate further possibility to conduct multicentre randomised controlled trial. The 

sample size calculation was therefore not done in this study. We have modified the statistical analysis 

section to clarify this issue which we hope the manuscript is better for this (line 291-318).  

 

Reply to the Reviewer 4  

Many thanks for highlighting many important points that can be improved in the manuscript. We have 

tried to modify the text and answered the questions as follow.  

1. We are giving a fixed dose of human menopausal gonadotrophin 300 IU/day.  

2. Information regarding medication manufacturing process has been added in the manuscript (line 

167-172)  

 

“A DHEA capsule is made from active 75 mg DHEA powder encapsulated in the white gelatine 

capsule by the licensed pharmaceutical company authorised by the Medicines and Healthcare 

products Regulatory Agency (MHRA). Placebo is also produced from the capsule with similar size, 

colour and appearance but without the DHEA powder.” All the trial medications produced from the 
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same pharmacy (St. Mary’s pharmacy, Cardiff, which has extensive experience in producing trial 

medications with all the necessary quality check incorporated)  

 

3. As this is the pilot study, we have decided to use the oocyte number as the primary outcome in this 

study along with the recruitment rate. We have moved all the pregnancy rates – implantation rate, 

clinical pregnancy rate, live birth rate to be stated as the secondary outcome. Changes has been 

made in the primary and secondary objectives section (line 210-229)  

4. Correction has been made for the typo on page 7.  

5. After discussion, we have now decided to do the comparative analysis between the study and 

control participants, who have complied fully with trial as per protocol and not just on the intention to 

treat basis. Compliance of each participant will be confirmed by counting the left- over medication in 

the bottle which all participants return after complete a treatment cycle. Furthermore, serum DHEA 

levels after taking medication before and after controlled ovarian stimulation will be measured.  

6. This is a double-blinded placebo-controlled study in which participants in both arms will receive the 

medication with similar external capsule appearance. Patients from both groups will subsequently 

require comparable certain amount of time (at least 12 week before egg collection) before coming 

back to have the controlled ovarian stimulation and IVF treatment.  

7. Analysis on cumulative pregnancy rate in practically difficult as patients are more likely to self-

funding their own treatment cycle due to their own ages and they do not always come back within 3-6 

months. 

 

 

VERSION 2 – REVIEW 

REVIEWER Norbert Gleicher 
The Center for Human Reproduction, USA 

REVIEW RETURNED 22-Aug-2014 

 

GENERAL COMMENTS The proposed study protocol is, in principle, offering the opportunity 
to significantly further our understanding of the value of DHEA 
supplementation in women with low functional ovarian reserve 
(LFOR). As submitted, and therefore unless appropriately revised, 
the proposed study will, however, just add more unsatisfactory data, 
and therefore, will not achieve its goals.  
What potentially makes this proposal interesting is the combination 
of clinical outcome and intrafollicular physiology/molecular biology 
data. Such a study currently does not exist.  
What, however, dooms the study as proposed, is the (by the authors 
noted) small study size. Performance of a "preliminary" study, which 
then hopefully will lead to a larger multicenter study, is not an 
excuse for producing another inadequately powered study, which, 
likely, will resolve nothing. The literature contains already 4 (not 3, 
as noted by the authors) inadequately powered prospectively 
randomized studies, and I know of at least 2 more, which currently 
are in review. There is no need for yet another inadequately 
powered study. What is needed is a statistically appropriately 
powered study of adequate size to, once and forever, answer the 
question whether DHEA supplementation in women with LFOR 
works or not.  
It. indeed, is disappointing that the colleagues in their proposal do 
not even show an attempt at power analysis. Why 60 patients? How 
was that number come by?  
When we twice attempted RCTs on the subject our power analysis 
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suggested a need of at least 200-250 patients in each group (i.e., 
400-500 randomized). The proposed 60 patients, therefore, appears 
like a complete waste of time and effort.  
Moreover, we want to point out that too small study groups 
'discriminate' against potential significant findings because of an 
almost certain type 2 error.  
There are other concerns and/or errors in this submission: The 
authors contradict themselves when in one spot offering the 1st 
prospectively randmized study on the subject, while later noting 3 
prior published trials. Also, DHEA is not only an 'adrenal' androgen. 
They do not tell us how they define qualified patients with LFOR. 
They also don't tell us whether there is an upper age limit for the 
study.  
The study proposes 12 weeks of DHEA supplementation before IVF 
without giving a rational for this time period. We assume it is based 
on our center's work, which demonstrated cumulative increases in 
measured FOR and pregnancy rates for up to ca. 12 weeks. This is, 
however, not a rational to wait that long because significant 
differences in outcome already appear at ca. 6 weeks of DHEA 
supplementation. Moreover, since women with LFOR usually are 
under time pressure, why wait longer, especially if DHEA 
supplementation can be continued uniterruprted into a next cycle if 
patients do not conceive. Even in studies, the first rule is 'do not 
harm.'  
We, however, have abandoned the rigid time intervals of 
presupplementation since we have learned (and published) the 
importance of testosterone (T) levels for IVF success: the higher the 
delta in T increase the higher the IVF pregnancy chances. We, 
therefore, now monitor T levels after supplementation, and start IVF 
cycles once they reach desired levels (and SHG is not too high).  
Lastly, there is almost nothing worse (maybe except for OCP 
pretreatment) that can be done for women with LFOR than 
stimulating them in a long agonist cycle. Long agonists are highly 
suppressive on ovaries, especially in women wth LFOR. We would 
strongly suggest that the investigators use a microdose agonist 
protocol with maximal stimulation by gonadotropins, which at our 
center means between 300-450IU of FSH and 150IU of HMG daily. 
Long agonist stimulation, otherwise, will negatively compensate for 
all the benefits they, otherwise, might have gotten from DHEA 
supplementation. 

 

VERSION 2 – AUTHOR RESPONSE 

 

We really appreciate your comments and understand the frustration of having another underpowered 

study. Nonetheless, we would like to highlight that DHEA is an ‘investigational medicinal product’ in 

the UK and this is the very first time DHEA will be allowed to ‘officially’ use for IVF patients in the 

country. We would like to use results of this pilot study to estimate the effect size of DHEA both 

qualitatively and quantitatively for further multi-centre RCT. Conducting large RCT without justification 

from the literature is challenging despite our findings in animal works showing the promising 

stimulatory role of DHEA in folliculogenesis. We would like to primarily confirm the effects of DHEA (in 

gonadotrophin responsive and gonadotrophin independent stages) in human. In addition, we believe 

that this pilot study can facilitate accurate prediction of the sample size required in the future. A 

section of sample size calculation and why it should be 60 has already been added into the 

manuscript as follow (line 300-307). We do hope that this is clearer to the reader and the manuscript 

is better for this.  

‘As this is a pilot study, we estimated the sample size based on the number of subjects that we could 
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recruit over a period of 18 months. We anticipate approximately 600 women undergoing IVF/ ICSI 

treatment at NURTURE over 18 months period. Considering 20% as our predicted poor responders 

based on the inclusion criteria and 50% recruitment rate, we will be able to recruit 60 subjects during 

the study period. We anticipate that the size of the effect on the primary outcome based on the data 

generated from this trial will enable us to estimate the sample size for a large multicentre trial.’  

 

 

We believe that this study could potentially benefit the evidence regarding DHEA supplementation 

because it is the ‘double-blinded’ prospective randomized study which, so far, has not been done 

before. We have already crossed out the wording ‘an adrenal androgen’ on line 107 to make less 

confusion. Data concerning how to define the patient with diminished ovarian reserve can be found in 

the inclusion criteria section stated as follow. Moreover, the upper age limit is now added.  

‘Women aged 23 to 43 years with diminished ovarian reserve (predicted to be poor-responder), 

defined as antral follicle count scan ≤10 and/or serum Anti-Mullerian hormone ≤5pmol/L undergoing 

IVF or ICSI treatment. (line 166-168)’  

 

 

We admit that part of the reasons why we use 12 weeks supplementation is because of your work but 

we also have data produced in our institute as well. It is long established that human folliculogenesis 

requires approximately 6 months period until the ultimate ovulation and most of the total period are in 

the gonadotrophin responsive stage which requires 3-4 months before entering the period fully 

controlled by FSH/LH. In sheep, which is the monovulatory species with almost similar ovarian cycle 

like human; we found a stimulatory effect at the level of ovarian histology after 10 weeks 

supplementation of DHEA (Narkwichean, et al., 2014).  

In addition, it is planned to include only single IVF cycle treatment to control the variability across 

cycles. And because of the blinded nature of study, testing hormonal levels before IVF treatment is 

not accepted as this procedure could cause potential bias. Besides, testing the testosterone level is 

also not considered as a standard investigation before IVF cycle in our centre.  

 

 

In regards to the stimulation protocol, we still insist that there is no evidence that short stimulation 

protocol is in fact no better than the long agonist protocol in terms of number of oocyte retrieved and 

pregnancy outcomes (Sunkara, et al., (2014) 2. In most units in the UK including ours, long agonist 

protocol is considered as a standard treatment protocol in patients with low ovarian reserve either 

from their history in previous cycle or predicted by serum anti-mullerian hormone (AMH) or Antral 

follicle count scan (AFC).  
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