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CHR friend, colleague and collaborator, Evelyn Telfer 
chatting with Prince Charles during an Investiture at 
Windsor Castle when he bestowed her with a CBE 
(Commander of the British Empire) for services to Female 
Reproductive Biology in recognition of her research 
contribution.
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March was an unusually busy month at the CHR and not only 
clinically. CHR’s investigators saw several important papers 
published, with one in NATURE Medicine, in detail presented 

in the March issue of the VOICE, receiving unusual media attention. 
Several more already accepted papers will appear in coming weeks and 
months, with some also expected to be picked up by the media. We, of 
course, will report on those as soon as embargoes from the respective 
medical journals where they will appear allow us to do so.

That not only the lay media pay attention to what is happening in research 
at the CHR is also demonstrated by the busy lecture schedule this spring 
of CHR’s Medical Director and Chief Scientist, Norbert Gleicher, MD, 
who in April is invited to give two talks at an international infertility 
conference in Tel-Aviv, Israel, followed shortly thereafter by a lecture at 
the Joint Meeting of the British College of Obstetrics and Gynecology and 
the British Fertility Society, and in May at the Annual Meeting of the 
Canadian Fertility and Andrology Society, followed in June by a talk at the 
Philadelphia Prenatal Conference. 

Despite the Covid-19 pandemic, research at the CHR has, indeed, 
bloomed over the last two years, - not the least because of CHR’s close 
relationships and collaborations with colleagues at various universities, 
including, of course, first and foremost with the Prof. Brivanlou 
Laboratory of Synthetic Embryology at Rockefeller University in NYC, 
with Prof. Raoul Orvieto, MD., head of the Infertility and IVF Unit at 
Chaim Sheba Medical Center at Tel Aviv University in Israel, and Prof. 
Pasquale Patrizio, MD, formerly of Yale University, and now the new 
head of the reproductive endocrinology and infertility division at the 
Miller School of Medicine at Miami University in Florida. 

Because the CHR is a private, only medium-size fertility center, many 
colleagues always wonder how it was possible to be so prolific in not only 
publishing so many papers but getting them accepted in or even being 
invited to write them by some of the most prestigious medical and basic 
science journals in the world? The answer is simple: Research has from 
the beginning (in Chicago) been one of the three legs the CHR has built 
its reputation on: Clinical Care, Research and Education is not only a 
slogan, but these three activities are really at the core of what the CHR 
stands for, and hopefully also always fully represented in this newsletter.

Which brings us to the content of the April 2022 VOICE, this month 
offering a lead article that asks the question: “How bad are twins,” 
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The CHR is known as a “fertility 
center of last resort,” primarily 
serving patients who have previously 
failed treatments elsewhere. Among 
CHR’s areas of special expertise 
are treatments of “older” ovaries, 
whether due to advanced female age 
or premature ovarian aging (POA), 
immunological problems affecting 
reproduction, repeated pregnancy 
loss, endometriosis, polycystic ovary 
syndrome (PCOS), tubal disease, male 
factor infertility, etc.
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alluding to the position of several professional organizations in the infertility 
field which have come to believe that twins after infertility treatments 
should universally be considered an adverse outcome. CHR, of course, 
does not agree with this position, as the article will demonstrate. In his 
monthly “A Piece of My Mind” article, CHR’s Medical Director and Chief 
Scientist, Norbert Gleicher, MD, this month addresses how IVF practice 
in recent years has changed and, unfortunately, not always for the better. 
But those are only the headlines; as always there is much more, including a 
review of publications which we here at CHR perceive to be important for 
infertility practice and we hope you will enjoy. 

     - The CHR
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www.thechr.com

CHRNewYork

@CHRNewYork

@CHRNewYork

patient  testimonial.
“

I just had my initial consultation with Dr. 
Norbert Gleicher. It went really well. He was 
very patient to answer all my questions and 
concerns. More importantly, he is digging 
deeper on my overall health to find out or 
exclude any health issues that prevents 
me from achieving my family expansion 
goal. That’s what I have been looking for. 
I believe in Dr. Gleicher, and I also believe 
with his help I will succeed in the near 
future. My confidence in him started me 
viewing all his Youtube videos. They are 
very helpful. I already liked him since 
then. Strongly recommend Dr. Gleicher to 
anyone who hasn’t found out the reasons 
and corresponding solutions. He provides 
customized plans, just for you!
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We in these pages in recent years have 
repeatedly pointed out practices in IVF 
which CHR considers inappropriate. On 
most occasions they have been so-called 
“add-ons” to IVF, which simply don’t 
do what they promised or have been 
added to routine clinical practice without 
proper validation studies. Though most 
of these “add-ons” to this day are widely 
utilized, over the last several years more 
and more voices have started to speak 
out against most of them.1,2 One of these 
add-ons, so-called elective single embryo 
transfer (eSET), has, however, been left 
out from this criticism. It is the subject 
of this article because eSET has become 
the rationale for almost universal eSET 
practice in IVF cycles, even in older 
women in their 40s.3

eSET initially gained popularity in 
Scandinavian countries, where concern 
about increasing twin pregnancy rates 
from IVF were first raised. The issue 
of multiple births, however, did not 
start then. It had started much earlier, 
indeed, in relatively early IVF days 
when embryology management quickly 
improved, leading to better pregnancy 
rates, - but also significant numbers of 
multiple pregnancies (including high 
order pregnancies of triplets and higher) 
because, to get decent pregnancy rates, 
IVF centers were transferring as many 
as 8, or even more, embryos at the same 
time. That had been necessary in the 
earliest IVF days because pregnancy 

why should the field even stop at two- 
embryo transfers (2ETs) and, instead, 
not go to eSET in attempts to avoid not 
only high order multiples but also twin 
pregnancies?5

These authors, and most of the rest of the 
world, however, overlooked one essential 
difference between the Templeton/
Morris’ and Vilska et al’s proposals; 
While the former did not result in loss of 
pregnancy chance, the latter one did, as 
acknowledged by Vilska et al, describing 
the outcome after eSET as obtaining 
“acceptable pregnancy rates.” Since then, 
eSET has been clearly demonstrated 
to yield significantly lower pregnancy 
rates than 2ETs, indeed mandating an 
additional frozen-thawed cycle to pull 
even6 and, therefore, generating more cost 
and delaying time to pregnancy. Those 
downsides of eSET, however, do not yet 
convict eSET in the court of risk-benefit 
analysis, assuming eSET offers adequate 
compensatory benefits. 

chances per embryo were extremely 
low; but as those pregnancy chances 
improved, suddenly multiple pregnancies, 
including many high-order pregnancies, 
skyrocketed.

At that point two British colleagues 
published a milestone paper,4 
demonstrating in good-prognosis patients 
(mostly younger women in those days) 
transferring more than two embryos 
barely raised pregnancy chances but 
did significantly increase high order 
multiple births.4 This paper overnight 
changed worldwide IVF practice - and 
rightly so - because it demonstrated a 
significant outcome advantage (almost 
complete elimination of high-order 
multiples) without significant detriment 
(pregnancy rates remained the same).4

That was, however, not good enough for 
some Scandinavian colleagues who only 
one year after the break-through paper 
by Templeton and Morris questioned, 

How bad 
are twins? 
Do they in IVF 
really represent 
universally 
adverse 
outcomes? 
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The conclusion, therefore, must be 
that, in contrast to the proposal of 
Templeton and Morris that demonstrated 
no loss in pregnancy chances and, in 
addition, demonstrated significant risk 
improvements, the proposal from our 
Scandinavian colleagues offers neither: 
eSET clearly reduces pregnancy chances 
in comparison to 2ETs and really does  
not offer any compensatory benefits in 
terms of neonatal or maternal outcomes, 
unless medical contraindications exist to 
twin deliveries, as at advanced maternal 
ages or with certain medical diseases.

Why is it then that most of the IVF 
world has moved to almost universal 
eSET?

We wish we knew the answer to this 
question with absolute certainty. The most 
likely answer is, however, once again (this 
issue was discussed in the March issue of 
the VOICE) reliance on expert opinion, 
which increasingly appears to drive IVF 
practice. And how well expert opinion 
works in medicine if not supported by 
hard statistical evidence, has been well 
demonstrated by the worldwide Covid-19 
pandemic. It, indeed, does not work very 
well at all and, therefore, for good reasons 
is considered the lowest level of evidence 
in medicine.

While nobody can argue with avoidance 
of high-order multiple pregnancies, 
such avoidance in patients who have no 
medical contraindications and are not 
opposed to twin pregnancies, therefore, 
makes absolutely no sense. The moneys 
governments have invested in eSET 
programs around the world have not only 
been wasted but have harmed patients 
and society on several levels: (i) All over 
the world IVF patients with incorrect 
statistical arguments are discouraged from 
having twins. (ii) Patients who because 
of their right to self-determination are 
entitled to “wanting” twins, are often 
refused cooperation by their physicians 
and practically forced to give up on the 
idea despite the fact that it has been 
known for decades that the desire for 
twins is rational, usually involves well-
educated patients and is linked to age and 
length of failed infertility treatments.8,9 

become habit, is based on categorically 
wrong statistical evaluations. When 
comparing outcomes, those outcomes, 
of course must match. That is, however, 
not the case if one compares outcomes 
of a singleton pregnancy with the 
outcome of a twin pregnancy because 
the former produces one child, while 
the latter produces two children. A 
correct statistical analysis must equalize 
outcomes, i.e., must compare two 
offspring born from a twin pregnancy 
to two born from two (consecutive) 
singleton pregnancies. And when that is 
done, significant risk increases in twin 
births practically disappear, as recently 
again discussed in a paper by CHR 
authors that already appeared in press in 
electronic format and should be in print 
imminently.7 

Moreover, as noted earlier, to pull even 
in pregnancy chances after an eSET, a 
second IVF cycle becomes necessary.6 
No fertility specialist, not even CHR 
physicians, can guarantee patients, 
however, after a first successful IVF cycle 
that a second one will also be successful; 
and, if the CHR can’t do it, nobody can! 

The Templeton/Morris proposal, indeed, 
well demonstrated significant reductions 
in high order multiple pregnancies, well 
known to be associated with increasing 
immaturity and, therefore, increasing 
neonatal complications in newborns 
as prematurity increases. 2ETs, thus, 
clearly improved neonatal outcomes in 
comparison to multiple embryo transfers 
(mETs). Preventing these very immature 
births, therefore, was a clear outcome gain 
for 2ETs over mETs. 

Did the eSET proposal from our 
Scandinavian colleagues, therefore, offer 
similar outcome benefits?

No, it equally clearly not only did not 
match pregnancy and live birth chances, 
it also did not offer the same positive 
compensation the Templeton/Morris 
proposal had offered. Indeed, though our 
Scandinavian colleagues and many others 
around the world still to this day argue 
that singletons have significantly lower 
maternal as well as neonatal risks than 
twins, this claim, as unfortunately in 
reproductive medicine appears to have 
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(iii) Studies have demonstrated that, 
though eSET programs are very successful 
in reducing twin pregnancies, they result 
in loss of approximately one third of 
potential live births from IVF because 
of lower pregnancy rates with eSET and 
loss of twin pregnancies.10 Considering 
current low birth rates in the developed 
world, this appears almost inexcusable. 
(iv) Finally, eSET is likely, after PGT-A, 
the second most profound reason for 
worldwide declining IVF pregnancy and 
live birth rates since 2010.11

CHR, therefore, does not subscribe 

WE’RE 
HIRING
Reproductive 

Endocrinologist

We are adding another full-time 
physician. Suitable candidates must 
be clinically prepared for a private 
practice setting, yet at the same time 
strongly motivated to pursue (and 
publish) clinical research within an 
actively supported research program. 
Special training in public health, 
medical statistics or study design is 
not essential but valued. Evidence 
of published research experiences 
is essential. The selected candidate 
will join a unique fertility center, 
serving clinically highly complex 
patients from all over the world, 
and our academically-affiliated 
prominent research collaboration 
with Rockefeller University. We are 
offering a competitive salary, our 
excellent benefit programs and 
quick opportunities for partnerships. 

INTERESTED? Please e-mail CV 
to Jtapper@thechr.com or via 

Fax to 212-994 4499

to the widely held opinion that twins 
must be avoided at all costs. What 
further damages the argument that all 
twin pregnancies after IVF should be 
viewed as “adverse outcomes,” is the 
fact that most multiple pregnancies in 
infertility treatments occur not after 
IVF cycles but in conjunction with 
intrauterine insemination (IUI) 
cycles.12 Paradoxically, one does not hear 
proponents of eSET argue in favor of 
discontinuing IUI cycles, even though 
CHR’s investigators already in the year 
2000 pointed out that IVF for that reason 
should replace most IUI cycles.13
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The very early days

Establishing in 1981 one of the earliest IVF centers in the 
country (at Mount Sinai Hospital in Chicago) attracted 
so much attention at the time that the Chicago Tribune 
embedded their head science writer with us for a full week 
to write about the opening of the program (the first in the 
Midwest) in double paged articles over two consecutive 
days. At approximately the same time, I was honored to be 
appointed the founding editor-in-chief of what initially was 
called The Journal of IVF and Embryo Transfer, a few years 
later to be renamed The Journal for Assisted Reproduction 
and Genetics (JARG), when my brilliant friend, colleague 
and competitor in Chicago, Yuri Verlinsky, PhD, convinced 
me that, “there had to be “genetics” in the name of the journal 
since the future of IVF was (in his opinion) obviously totally 
dependent on genetics.” As editor of JARG, for approximately 
20 years, I was then in the position of observing the 
development of IVF from an experimental medical 

How 

 
as we have known it is 

changing before our eyes
By Norbert Gleicher, MD

Founder, Medical Director and Chief Scientist
The CHR, New York, N.Y.

A Piece Of My Mind

IVF practice

Accumulation of knowledge is supposedly one of the (few) positive features of aging. If we assume this to be a 
correct presupposition, as one of only very few remaining physicians in active IVF practice from among the founding 
generation of IVF practitioners, I, indeed, should have had the privilege of accumulating significant knowledge as 
an observer of the field from the initial vantage point of full-time academic practice and later as managing partner 
of two very different private practice set-ups, giving me a quite diverse study opportunity. A very recent publication 
commented on the major changes the field of IVF has been undergoing in recent years.1 The timing, therefore, 
appears appropriate for some additional, more personal comments on the subject.

An ICSI Procedure
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procedure into the primary treatment of female as well as 
male infertility and, in more recent years, to a significant 
degree into a socio-medical service for an in principle non-
infertile female population.

In those early days all IVF was hospital-based because eggs 
were retrieved in the operating room under general anesthesia 
during laparoscopy. Those were also early days for ultrasound 
technology. Ectopic pregnancies were still routinely diagnosed 
(after they ruptured) by obtaining blood during culdocentesis 
(when a needle was inserted through the vagina into the 
cul-de-sac). This, one day, gave us the idea of trying to 
retrieve an egg under I.V. sedation trans-vaginally in our 
ultrasound, room by leading the needle into a follicle with 
help of a transabdominal ultrasound probe.2 Our success with 
vaginal retrieval not only changed how egg retrievals have 
since been performed but, even more importantly, where they 
can be performed. The simplicity of vaginal egg retrievals (in 
comparison to laparoscopy) converted IVF from a hospital-
based into an office-based procedure, thereby making IVF 
more practical and accessible and, most importantly, more 
affordable.

When Yuri Verlinsky first proposed the chromosomal 
testing of embryos, then called preimplantation genetic 
screening (PGS) and now preimplantation genetic testing 
for aneuploidy (PGT-A), I was so enamored by the logic 
of his proposal that, then the Chairman of the Ob/Gyn 
department at Mount Sinai Hospital in Chicago, I hired a 
PhD-level scientist to head up a genetic testing laboratory as 
part of our IVF program. By 2005/2006, Belgian colleagues in 
several small prospectively randomized studies then, however, 
failed to confirm the by Verlinsky (and others) promised IVF 
outcome improvements from 
PGS, which was the first time 
the CHR developed doubts 
about the effectiveness of PGS. 
To gain deeper insights into the 
Belgian studies, we dug deeper 
into their data sets; and the 
deeper we searched, the more 
our concerns grew: By 2006, our 
analysis of the Belgian data not 
only suggested that PGS did not 
deliver on promised outcome 
improvements, but they made 
us suspect that in older women 
PGS may, indeed, reduce pregnancy rates. We wrote a paper 
about our findings; but our manuscript was rejected by 
practically all medical journals in reproductive medicine. 
The mistaken logic behind PGS was at that point apparently 

already too convincing for reviewers of our manuscript to 
believe a contrarian opinion based on the reanalysis of other 
peoples’ data.

By 2007, Mastenbroek et al published their by now iconic 
prospectively randomized study of PGS, demonstrating that 
in older women PGS, indeed, reduced pregnancy chances.3 
Once that study was published the editor-in-chief of Fertility 
& Sterility recalled and published our paper after previously 
having rejected it.4 This paper, thus, became in 2008 the first 
public expression of the CHR’s opposition to PGS/PGT-A 
which since then has led to a large number of publications 
from the CHR and a small number of other authors, and a 
slow awakening to the realization that PGS/PGT-A is not what 
it was promised to be. Through my close relationship with 
Yuri Verlinsky I, therefore, had the opportunity to personally 
bear witness to the evolution of PGS/PGT-A from its birth in 
Verlinsky’s genetics and IVF center in Chicago to its current 
position as most likely the most controversial “add-on” to IVF 
in the last 20-plus years. The here discussed evolution of IVF 
in general was, indeed, in many ways directly linked to the 
history of PGS/PGT-A and, as we will further explain in this 
piece, through the “retrospectoscope” that is not necessarily a 
good thing.

Do we really want Wall Street 
to control IVF practice?

Patrizio et al (this author included) recently published above 
noted paper describing “the changing world of IVF,” not 
only addressing the quite radical changes that have taken 
place in IVF practice over the years, but also raising alarm 
regarding where these changes have brought the field to, and 

where the field may end up 
at, unless there is a will in the 
specialty to change directions.1 
Likely the least controversial 
concern pointed out by the 
paper is the tremendous lack of 
trained staffing, starting with 
reproductive endocrinology and 
infertility specialists (REIs), but 
also applicable to embryologists 
and nursing support. Among the 
biggest chain providers in the 
U.S., Shady Grove alone, based 
on ASRM listings, is looking 

for close to 10 reproductive endocrinologists to staff newly 
opened offices around the country. 

Not only are there insufficient REIs available in the U.S. to 
cover current needs, but there is not enough capacity to train 

“Not only are there 
insufficient REIs available 
in the U.S. to cover current 
needs, but there is not enough 
capacity to train the needed 
number of new specialists of 
the next generation.”
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the needed number of new specialists of the next 
generation. Like in many other medical specialties, for 
the longest time the number of fellowship programs 
was on purpose kept small because institutions did not 
want to train their own competition. Consequently, 
fellowship programs have been restricted to academic 
institutions and, as the Patrizio paper pointed out, 
IVF programs at many academic institutions are now 
moribund, often no longer able to compete against the 
mega-networks of investor-backed IVF clinic networks 
in attracting patients and recruiting staff. This, of 
course, raises the question, who will then train all the 
future REIs and embryologists the field urgently needs?

That it is neither academic medicine nor the American 
Society for Reproductive Medicine (ASRM) that is 
aggressively addressing this by now hyper-urgent 
issue, is not surprising considering that both have 
proactively failed so remarkably to prevent the 
crisis from happening in the first place. But where 
organizational systems fail, the marketplace is always 
quick in addressing bottle necks. So-far, solutions, 
unfortunately, therefore, do not appear to come from the 
medical but from the investment community and, again 
unsurprisingly, causing considerable commotion in the SRI 
chatroom. The reason is yet another new IVF start-up called 
Mate Fertility. This new launch with an initial financing round 
of $2.8 million is offering a new IVF model by partnering 
with general Ob/Gyn groups that are interested in offering 
full infertility services, including IVF. The company commits 
to training the Ob/Gyn generalists and their staff to provide 
full IVF services under the supervision of a fully trained REI, 
and remodels the facility, including a fully functioning IVF 
laboratory. 

REIs commenting in the chatroom on this development 
seemed quite upset about this new “competition;” but they 
should not be since in most countries of the world, IVF is 
primarily provided by general Ob/Gyns. That a general Ob/
Gyn can become a competent IVF provider in one week, 
as probably suggested in jest in that chatroom debate, is, of 
course, nonsense; but in six months we can train an intelligent 
Ob/Gyn to become a good team member and, after a full year, 
that person will, likely be clinically better than most fellows 
arriving green in an IVF program after a 3-year RE fellowship 
at an academic institution, where their active clinical 
involvement often is limited to less than half of the three-year 
fellowship. 

We know because, if unsuccessful in securing a formal REI 
fellowship, the CHR on occasion brings for one year young 

general Ob/Gyns on staff as unofficial “fellows” after 
residency Most after that year not only are practically ready 
to work independently as well-trained infertility providers, 
but during their training also learned how to become 
researchers and write papers. Indeed, they usually have more 
publications than formally trained fellows after three years. 
Consequently, they then usually have no problems to be 
accepted into a formal fellowship program or to be recruited 
by IVF clinics. 

One, indeed, could argue that what the CHR offers those 
individuals could be an example for how fellowship 
training in REI can be quickly and economically expanded: 
Allow young Ob/Gyns to take such fellowships in private 
IVF centers. Set basic criteria for centers that offer such 
positions and define goals fellows must achieve to be 
certified after a standardized and objective evaluation 
process. This proposal just has one caveat: DO NOT 
GIVE THE LARGE INVESTOR-DRIVEN IVF CLINIC 
NETWORKS CONTROL OF THIS PROCESS because 
that would only further enhance the already too expansive 
economic powers of these networks over the profession.

Let me, moreover, predict that, if REI starting salaries continue 
to be driven up by the deep pockets of investor-driven clinic 
chains, our REI colleagues in still independent IVF centers will 
be the first to start offering jobs to general Ob/Gyns. Some of 
our perinatology colleagues here in NYC have been utilizing 
general Ob/Gyns already for years in their “perinatal” groups.

One of many IVF laboratories in the US
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Social and medical impacts of 
investor-driven IVF networks

Investor-owned IVF clinic networks are not necessarily 
inherently bad for the IVF field. They, indeed, have the 
potential of contributing to the advancement of IVF services 
in quality of performance and cost-effectiveness, if this were 
to be principal goal of their business plans. The opportunity 
to develop best and consistent practices over a substantial 
network of IVF clinics, indeed, offers very attractive 
hypothetical opportunities for outcome improvements. 
Unfortunately, this is, however, not what has been happening. 
Despite declarations in support of these goals, history suggests 
otherwise: Most published experience on the subject comes 
from Australia, where only three corporations control a large 
majority of the IVF market5 and where IVF cycle outcomes 
have decreased in parallel with increasing consolidation, costs 
have increased, and patient satisfaction has plumeted.5,6 

Why that is has, likely, several different reasons, among those, 
- physicians are almost impossible to “herd” into uniform 
practice directions; but also, medicine is too multifactorial 
to allow for effective universal protocols. Indeed, universal 
protocols often achieve the opposite of desired outcomes, 
and at a time of “precision medicine” really appear out of 
place and out of time. The most important reason, however, 
likely has been that IVF cycle outcomes these days have 
become much less important than they used to be in early 
IVF days, when IVF clinics considered them their primary 
marketing tool. That they are no longer perceived to have 
similar importance is also demonstrated by the complete lack 
of before and after outcome studies from clinic networks. 
Shouldn’t they be interested in what happened to their 
pregnancy and live birth rates as they expand?

That they, indeed, should be more interested is best 
demonstrated by U.S. outcomes in comparison to Australia, 
indeed, having declined even more drastically since 2010, with 
timing of declines again running in parallel to the growth of 
mega-clinic networks and increasing utilization of “add-ons” 
to IVF. This process has accelerated since 2010, describing it 
with the term “commoditization” in the literature, denoting 
an obvious demand at investor-driven networks to increase 
revenue generation, while controlling costs and improving 
profitability. Commoditization, in turn, represents an 
early step in the process of “industrialization” of medical 
specialty fields by financial outside interests. To expect that 
the consequences of industrialization and commoditization 
every investor brings into an enterprise, should have different 
consequences on IVF practice in the U.S. than Australia, 
would, therefore, be naïve.

What has been happening to IVF over more recent years, 
with accelerating speed over the last decade, therefore 
generates in me a certain nostalgia for when IVF centers 
were as competitive as today but on different grounds and 
with different levels of collegiality. Our primary purpose 
was helping patients to conceive. Best possible pregnancy 
rates were the leading concern. Most importantly, however, 
interests of IVF clinics and patients were strongly aligned 
because infertility patients, then and to this day, value the 
establishment of quick and safe pregnancy over any other 
consideration. That is, however, unfortunately no longer the 
position of most of the IVF field which, especially over the 
last 10-15 years, has claimed increasing numbers of alleged 
compensatory benefits that, based on expert opinion, 
warrant acceptance of lower pregnancy and live birth rates 
in compensation of mostly unproven secondary benefits.

To define an exact starting point for this development is 
difficult; but likely a dominant event was the introduction 
of elective single blastocyst embryo transfer (eSET), when 
the opinion of Scandinavian colleagues that not only high 
order- but also twin-pregnancies must be considered 
adverse IVF outcomes convinced a majority of the field. 
Suddenly, achieving pregnancies was no longer the most 
important goal for many REIs and, increasingly, other 
arguments started affecting their risk-benefit considerations. 
The eSET debate was initiated based on the ridiculous, 
and obviously statistically incorrect, argument that twins 
resulted in higher outcome risks than singleton pregnancies 
(as if one can or should statistically compare apples with 
oranges, - i.e., the birth of 1 to the birth of 2 children).

Though we and others pointed out this obvious statistical 
transgression in the eSET hypothesis, as in so many other 
situations, “expert opinion,” though unsupported by facts, 
won out, in the process establishing the false precedent that 
the previous priority of best, quickest and safe pregnancies 
could be ignored for the better good of alleged (and often 
unproven) secondary benefits, determined by expert 

“The eSET debate was 
initiated based on the 
ridiculous, and obviously 
statistically incorrect, 
argument that twins resulted 
in higher outcome risks than 
singleton pregnancies.”
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opinion. And, as the Covid-19 pandemic once more so 
well demonstrated, expert opinion is, of course, pliable and, 
often, highly biased, - good reason why it sits at the bottom 
of the evidentiary pyramid in medicine. At the invitation 
of the editors of Reproductive Biomedicine Online, I and my 
friend and colleague Raoul Orvieto, MD, had recently the 
opportunity to discuss eSET again in more detail. 7 

At least partially a consequence of this precedent, “add-ons” 
have been pouring into IVF practice since approximately 2010 
almost uninhibited by demands for accountability, as IVF 
centers now have the freedom to claim that their utilization 
patterns serve a “higher good”. The forgotten party at the 
table, not asked for an opinion, has been the infertility 
patient, for whom achieving quick and safe pregnancy has 
remained by far the most important goal, as studies have 
repeatedly reconfirmed.  

With pregnancy and live birth rates thus defanged as 
competitive arguments, selling more “add-ons,” even if 
they do not improve IVF outcomes (and in some patient 
populations, indeed, may actually be harmful), has found 
little opposition. Who then can be surprised that extended 
embryo culture to blastocyst-stage and eSET have become 
standard of care for almost all IVF cycles, that at least half of 
all IVF cycles in the U.S now utilize preimplantation genetic 
testing for aneuploidy (PGT-A), that all-freeze cycles with 
delayed thaw cycles are growing rapidly in utilization, as so 
do many other “add-ons” lacking all evidentiary support of 
effectiveness. What these practice patterns, however, do not 
lack is the ability to generate more revenue.

Effects nobody is usually 
talking about

And then there are the insurance companies which 
increasingly cover IVF treatments, not because they want to, 
but because political correctness caught up with them on this 
matter. With “add-ons” further increasing already exhaustively 
high IVF costs in the U.S., third-party payors, of course, face 
increasing expenses. But, instead of concentrating on all the 
useless “add-ons” propagated by experts with – let’s say it 
politely – at least some personal conflicts of interest, they are 
fighting their battles through constantly tightening pre-
approval requirements for almost everything. 

One major insurance company recently refused pre-approval 
of an IVF cycle because “the proposed starting gonadotropin 
dosage was too high by 150IU.” The corporate policy decision 
approving this nonsense must, however, have come from 
an REI colleague because insurance companies would not 

dare to put such a policy in place without sufficient “expert-
opinion” as backup, - potentially facing the legal accusation 
of practicing medicine. That the stimulation plan called for 
a potential step-down protocol did not matter; the cycle 
was finally approved after a peer-to-peer consultation with 
the REI on call at the insurance company, who unofficially 
“apologized for the policy” which he himself, does not follow 
with his patients; but in his position as “medical director,” he 
had to follow the protocol predetermined by the insurance 
company whatever the circumstances, even if he disagreed 
with the protocol. What a sad state of medical care we 
have reached, when physicians must become executors of 
medical care they do not agree with! Military personnel will 
go to jail for following illegal orders. Doing on an ethical level 
practically the same thing, expert physicians in insurance 
companies get promoted.

Receiving most of their advice from the same expert class 
whose opinions supported the introduction of ever-increasing 
“add-ons” without prior validation into routine IVF practice, 
the insurance industry does not even notice how misguided 
many of the industry’s practice guidelines really are, and how 
much many of those corporate guidelines encourage wasteful 
treatments, thereby increasing costs, while often, actually 
reducing possible pregnancy and livebirth chances. 
eSETs are once again good examples: Strict eSET policies in a 
Canadian province led to loss of roughly one-third of all IVF 
births, not recognizing that eSETs reduce liveborn from IVF 
by approximately one-third,8 thereby, of course, creating a 
need for significantly more IVF cycles. 

With pregnancy and live birth rates out of the way as 
determinants of excellence, revenue and profitability 
became the new gold standard in measuring IVF success. 
And whenever that happens, collegiality between fertility 
centers quickly follows out the window, as Shady Grove 
recently so well demonstrated, when announcing that its 
centers would no longer provide monitoring services for other 
IVF centers’ patients, a service for over four decades routine 
among IVF centers all over the world. But why should Shady 
Grove really help CHR’s patients in the Washington, DC, area, 
now that they have their own IVF center in NYC? Business is 
business!
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We live in a strange world at even stranger 
times: while the whole country has 
entered culture-war territory over the 
question at what age schools should start 
addressing sexual fluidity with their 
pupils, a fertility center like the CHR, 
almost unchanged from decades ago, still 
routinely hears from even well-educated 
female patients how surprised they are 
about their infertility problems, - since 
they believed all their life that they should 
have no problems conceiving as long as 
they still experience their “periods.” As 
astonishing as this unawareness about 
female reproductive physiology may 
be, such lack of insight into human 
reproduction is by no means uncommon 
and only one among many myths 
ultimately adversely affecting human 
reproduction. Within such a context 
one, however, must wonder whether 
the principal evolutionary mandate of 
survival of the species would not be better 
served by addressing with our pupils from 
young ages on how important fertility is 
and how it wanes with advancing age. 

Though we assume that most of our 
readers by this point already know how 
to differentiate facts from fiction, we 
nevertheless still perceive knowledge-
voids pertinent to fertility and infertility 
regarding many important issues which 
warrant space in this newsletter. Here are 
some of them:

Do you know the 
difference between 
infertility and sterility?
Surprisingly few people actually do know 
the answer to this important question: 

Infertility is the inability to achieve a 
pregnancy within an expected time-
period, - until age 38, considered 1 year. 
Sterility, in contrast, means that a couple 
experiences a problem that categorically 
prohibits the spontaneous occurrence 
of pregnancy. Why is it so important 
to differentiate between those two 
diagnoses? Because if you know you 
have a sterility problem (for example, 
blocked tubes in the female, or no semen 
in the male), there is no reason to wait 
with treatment. Nothing will happen 
spontaneously. That is, however, not the 
case when couples experience infertility: 
in those cases, spontaneous pregnancies 
can happen at any time. For that reason, 
some colleagues use the term subfertility 
instead of infertility.

What are the numbers?
It is widely reported that ca. 15% of 
couples have difficulties conceiving in 

Being more 
aware about 
infertility

timely fashion. With similar percentages 
of women (10%) and men (9%) affected. 
In practical terms that means that, among 
couples who do not conceive in timely 
fashion, in roughly 55% there is a cause in 
women and in ca. 45% in men. Important 
to remember, however, in ca. 25% of 
couples, there is a problem on both 
sides, mandating that every infertility 
evaluation looks at both partners, - even 
if they show up in the office with one of 
the partners already having a fertility 
diagnosis.

Are those numbers stable?
No, they are not! For several different 
reasons, infertility is increasing. Likely 
the most important factor, at least 
in developed countries, is delayed 
pregnancy: Women are having children 
at much more advanced ages and the 
longer they wait, the more difficult 
will they find it to conceive. Here is an 
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example: Premature ovarian aging 
(POA) is nowadays one of the most 
common infertility diagnoses in fertility 
centers; 30-40 years ago, this diagnosis 
did not exist. POA means that a woman’s 
egg numbers have slipped below a certain 
minimum threshold, no longer allowing 
her to conceive without medical help. This 

happens to approximately 10% of women 
prematurely in comparison to the other 
90%, and usually become clinically visible 
after age 35 (though it can happen earlier 
as well). In the old days, 30-40 years ago, 
by the time a woman reached age 35, she 
usually had already so-many children, 
- she was pretty happy no longer to fall 
pregnant. Nowadays, women only start 
thinking about pregnancy when reaching 
age 35. Remember that prevention always 
beats out treatment. It is (almost) never 
too early to have children; but it often 
can be too late (at least with your own 
eggs)!

If I get my period, does that 
mean I have ovulated? 
The answer is a maybe. If a woman has 
regular cycles (i.e., menstruates regularly, 
let’s say between 26-30 days), it is, indeed, 
very likely that she regularly ovulates (i.e., 
releases one egg, every month alternating 
between right and left ovary). But every 
woman sometimes skips an ovulation, 
and this may happen even without 
significant changes in menstrual pattern. 
If a woman demonstrates irregular 
menses (i.e., for example gets a period 
only every 2-4 months), one can be 
equally certain that she does not ovulate 
regularly. This, however, does not mean 
that this woman may never spontaneously 

ovulate. She may do this only once or 
twice a year but that may be enough for 
getting pregnant.

Do I always ovulate in the 
middle of the cycle? 
No, you don’t. the only time a woman 
ovulates exactly in the middle of the 

cycle is in a 28-day-long cycle because 
the length of the luteal phase (the time 
between ovulation and onset of menses) 
is fixed at 14 days. In other words, an 
ovulatory 30-day cycle will ovulate on 
day-16, an ovulatory 26-day cycle, on 
day-12.

How long after my periods 
stop am I in menopause? 
Though absence of menses is one sign 
of menopause, having no periods does 
not automatically mean that someone 
is in menopause. There are several 
other reasons why women may not get 
their periods, including some forms of 
birth control. But absence of periods 
is not normal (except when it is the 
consequence of treatment, in which case 
the treating physician usually warns 
the patient that periods will stop) and, 
therefore, should lead to an appointment 
at the gynecologist.

At what age does 
menopause occur? 
The median age at which women enter 
menopause is 51 years; but menopause 
can happen earlier and later. Menopause 
is defined by amenorrhea (absence of 
menses) and FSH of over 40.0mIU/mL 
but FSH levels can exceed 100.0mIU/
mL once menopause is reached. Ca. 6-7 

years before menopause, women enter the 
so-called functional menopause, when 
almost 100% of women no longer can 
spontaneously conceive. Because most 
women during functional menopause 
still menstruate, these 6-7 years are 
likely the most misunderstood years 
in women’s reproductive life. Because 
women during these years no longer 
spontaneously conceive while still 
regularly menstruating, still getting 
periods is not associated with still being 
able to conceive.

Are there also other kinds 
of menopause? 
Yes, there are. When menopause 
occurs between ages 40-50 years, the 
menopause is described as “early;” If 
menopause (i.e., FSH over 40.0mIU/
mL and amenorrhea) occurs before age 
40 years, the condition is now called 
primary ovarian insufficiency (POI), 
by some also given the name premature 
menopause or premature ovarian failure 
(POF), affecting only approximately 1% 
of all women, independent of race and 
ethnic background.

Do women in menopause 
no longer have follicles 
and eggs in their ovaries? 
No, this is not correct. In all forms of 
menopause women still have small 
numbers of follicles and eggs in their 
ovaries. The problem, however, is that 
these follicles no longer respond to the 
usual stimuli that make them grow and 
mature. 

We hope that this brief summary of terms 
and definitions has clarified some issues 
for some of our readers. One of the core 
concerns of the CHR has always been the 
education of our patients because they, 
otherwise, lack the tools required to make 
the best decisions to advance their fertility 
care.

It is (almost) never too early to have 
children; but it often can be too late 
(at least with your own eggs)!
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What day/stage is best to 
transfer embryos?
When IVF started, embryos were 
often transferred immediately after 
fertilization at single cell-stage (zygote-
stage). But once we learned to culture 
embryos in vitro, this quickly changed, 
and transfers at cleavage stage (mostly 
day-3), when embryos reached 6-8 cells, 
became the rule and standard practice 
worldwide. But by 1998 Gardner 
and Schoolcraft in Colorado started 
propagating extended embryo culture 
to blastocyst-stage with the claim that 
blastocyst-stage transfers improved 
pregnancy rates in IVF cycles.1 Based 
on this representation, the utilization of 
blastocyst-stage culture rapidly expanded, 
nowadays characterizing a large majority 
of all IVF cycles in the world, though 
unfortunately for all the wrong reasons.

The Colorado paper was misleading 
for several reasons: (i) The initial study 
which all extended embryo culture is 
based on, was performed in only best 
prognosis patients. What may work in 
best prognosis patients, in IVF hardly 
ever works in any other group of IVF 
patients and, indeed, in poor prognosis 
patients often turns out to be damaging 
to pregnancy and live birth chances. 
And, indeed, not a single study in the 
world literature ever demonstrated an 
outcome advantage for routine blastocyst-
stage culture in general, unselected 
patient populations. (ii) NOTHING 
can positively affect the cumulative 

it help? We don’t know! The data in the 
literature is not very convincing that 
acupuncture in any way improves IVF 
outcomes; but there are some studies that 
make that claim. The CHR is “neutral” 
on the subject because there is also no 
evidence that acupuncture may hurt the 
IVF process. Moreover, acupuncture can 
have a calming effect and that never hurts, 
especially in high-stress situations like 
IVF.

Acupuncturists offer services at various 
stages of the IVF process. The most 
contentious stage is, likely, just before 
or just after embryo transfer. CHR 
welcomes our patients’ acupuncturists at 
those times and offers procedure rooms 
free of charge to both parties, as long as 
appointments are scheduled in advance. 
The CHR in those cases, of course, is not 
the provider of services and, therefore, 
cannot be responsible for those services. 
Though the CHR does not have any 
direct relationships with acupuncturists, 
the center does recommend some 
practitioners who CHR’s patients have 
recommended to us. They are listed on 
CHR’s website and the center’s front desk 
as well as our clinical coordinators will 
gladly put you in touch.

pregnancy chances of an embryo 
cohort obtained in a single IVF cycle. 
The cumulative pregnancy chance of 
this embryo cohort is predetermined. 
Whether one chooses one or the other 
embryo for transfer, at best, can only 
shorten the time to pregnancy. Indeed, 
the cumulative pregnancy chance of 
a given embryo cohort can only be 
affected to the negative if, for example 
embryos arrest during extended culture 
which, otherwise, with cleavage-stage 
transfer still would have had a chance of 
pregnancy, or if false-positive embryos are 
discarded after preimplantation genetic 
testing for aneuploidy (PGT-A).

Why the world of IVF almost routinely 
uses extended embryo culture to 
blastocyst-stage in all IVF cycles, 
therefore, is unclear to us here at the 
CHR, and this practice never became 
policy at this center. This does not 
mean that the CHR does not culture the 
embryos of selected patients to blastocyst-
stage but, considering the generally poor 
prognosis of the CHR’s patients, that 
happens only in a minority of cases.

REFERENCE:
1. Gardner et al., Fertil Steril 1998;69(1):84-88

What is the value of 
acupuncture in association 
with IVF?
If we have to guess, roughly a quarter of 
the CHR’s patients use acupuncture in 
association with their IVF cycles. Does 

This is where we answer the most 
interesting questions received over 
the preceding month. Please write 
to us at social@thechr.com if you 
want your question(s) answered in 
this rubric.

What 
patients 
ask about
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  R E C E N T  P U B L I C AT I O N S 
from the CHR

Gleicher N, Patrizio P, Orvieto R.  How Not to Introduce 
Laboratory Tests to Clinical Practice: Preimplantation Genetic 
Testing for Aneuploidy. Clinical Chemistry 2022; 68(4):501-503 

This article was submitted by the authors of this paper after a 
request was received by Norbert Gleicher, MD, CHR’s Medical 
Director and Chief Scientist, from the editors of the journal, a 
very high-impact peer-reviewed publication, and the official 
journal of the American Association for Clinical Chemistry. 
Though in principle a chemistry journal, the editors were 
interested in an article on preimplantation genetic testing for 
aneuploidy (PGT-A) because of the authors’ earlier publications 
in other journals in which they addressed in conjunction with 
PGT-A the issue of insufficiently vetted diagnostic tests 
into medical practice, - a topic, of course, highly relevant to 
all clinical testing. Like all papers in highly regarded medical 
journals, this manuscript had to undergo repeated rounds of 
peer-review.

As the title of the manuscript already indicated, the authors of 
this paper (besides Gleicher, Prof. Pasquale Patrizio, MD from 
the Miller School of Medicine of the University of Miami and Prof. 
Raoul Orvieto, MD, from Sheba Medical Center and Tel-Aviv 
University in Israel) in this manuscript concentrated on the 
argument that PGT-A has entered the mainstream of clinical IVF 
practice without appropriate prior vetting of claims made for the 
procedure. Now after over 20 years of testing human embryos 
during IVF for chromosomal abnormalities, it seems established 
that PGT-A not only does not improve IVF outcomes (the 
original claim for the procedure) but in many women actually 
reduces pregnancy and live birth chances.

Gleicher N, Darmon S, Molinari E, Patrizio P, Barad DH.  
Importance of IGF-1 levels in IVF: potential relevance for 
growth hormone (GH) supplementation. J Assist Reprod Genet 
2022; 39:409-416 

Whether human growth hormone (GH) supplementation 
improves IVF outcomes has remained controversial for almost 40 
years. CHR’s investigators in this study pursued the hypothesis 
that substantial differences in reported outcomes between 
different studies may be due to patient selection. The hypothesis 

suggests that GH works through insulin growth factor-1 
(IGF-1). Like aspirin works against headache only if somebody 
does have a headache, this means that GH in IVF cycles should 
be effective only in women with abnormal low levels of IGF-1. 
Since IGF-1 levels historically have never been investigated as a 
precondition of GH supplementation in IVF patients, any GH 
effects would be “washed out” in studies where disproportionally 
many patients had normal IGF-1 levels, while in studies where 
more women had low IGF-1, results of GH supplementation 
would be more positive. Following this hypothesis, women with 
low IGF-1 levels should have poorer IVF outcomes than women 
with normal or even high IGF-1.

By retrospectively looking at IVF cycle outcomes in the CHR’s 
very poor prognosis patient population not treated with 
GH, this was exactly what the study revealed. These poor 
prognosis patients had, indeed, the poorest outcomes if they 
had the lowest IGF-1 levels. Though still a hypothesis until 
a prospectively randomized study of GH supplementation 
in women with normal and abnormally low IGF-1 has been 
conducted, this study strongly supports the thesis that GH 
supplementation should only be utilized in IVF cycles in 
women with low IGF-levels. On an empirical basis this has been 
the CHR’s policy for already several years, and we, therefore, were 
very pleased by the results of this study.

Patrizio P, Albertini DF, Gleicher N, Caplan A. The changing 
world of IVF: the pros and cons of new business models 
offering assisted reproductive technologies. J Assist Reprod 
Genet 2022;39:305-313

CHR’s Medical Director and Chief Scientist, Norbert Gleicher, 
MD, referred to this article in his monthly “A Piece of My Mind” 
column elsewhere in this issue of the VOICE. Conceived by 
lead author Prof. Pasquale Patrizio, MD and co-authored by 
Prof. David F. Albertini, PhD, Gleicher, and Prof. Arthur 
Caplan, PhD, a leading ethicist at New York University, this 
paper attracted significant attention within the profession 
because it painted a rather pessimistic picture of the future of 
IVF practice in the U.S. Among several other concerns brought 
up by the manuscript, Patrizio et al expressed special concern 
about the apparent inability of the IVF field to train its 

We are pleased to offer brief summaries of over the last month published papers with CHR investigators as 
authors. We will gladly provide you with reprints if you contact us at social@thechr.com.
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future providers, both physicians as well as embryologists, 
witnessed by unprecedented numbers of job opening in the U.S. 
for both professions. The article at least partially attributes this 
development to the decline of academic IVF programs which 
increasingly are unable to compete with national networks of IVF 
clinics owned by outside investors. Gleicher in his above noted 
column in this newsletter also comments on these issues, and we 
recommend both documents to every reader interested in and/or 
concerned about the future of IVF practice in this country.

Von Schondorf-Gleicher A, Mochizuki L, Orvieto R, Patrizio 
P, Gleicher N. Revisiting selective ethical aspects of current 
clinical in vitro fertilization (IVF) practice. J Assist Reprod 
Genet 2022;39:591-604

Like above noted manuscript by Patrizio et al, this manuscript, 
too, expressed concerns about current and future IVF practice 
but did so from somewhat different, more ethical and clinical 

vantage points. With first and second authors being behavioral 
scientists (philosopher/ethicist/lawyer and expert in conflict 
resolution, respectively), this manuscript concentrated on the 
obvious, but constantly overlooked, reality that, in contrast to 
other medical practice areas, everything associated with IVF has 
significant ethical relevance. 

This means that changes in IVF practice also must be assessed 
in their respective ethical impacts. When the authors reviewed 
the infertility literature, they to their surprise found very little 
of that and that, of course, at least partially explains how so 
many unvalidated “add-ons” to IVF have been able to enter 
routine utilization in IVF over recent years. This manuscript, 
therefore, strongly suggests that practice changes in IVF must be 
accompanied by proper ethical evaluations.                                                          

“  patient  testimonial.
 We are tremendously excited to share 
the news of the births of our twins. They 
were born in April after an induced labor. We 
are recovering well, and with the incredible 
support of our families, we are easing into the 
home that just doubled in head count, and 
quadrupled in hunger.

These tiny babies have already shown us their 
grit and their unique personalities. We can’t 
wait for you to meet them!

Our video gallery:
(https://www.centerforhumanreprod.com/contents/video-gallery) 

Our YouTube channel: 
Center for Human Reproduction

Learn more 
Access our library 
of educational 
videos at:
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General 
Medical News
An important new class of killer T 
cells in humans
When the immune system does its job in defending the human 
body, a side effect can be that the resulting immune response 
ends up attacking parts of the human body, a process called 
autoimmunity. Now investigators reported the discovery of 
a new T lymphocyte type in humans, in the mouse already 
for some time known to exist, that inhibits this attack on 
healthy tissue and, therefore, may offer new options in treating 
autoimmune conditions, as Mitch Leslie reentry reported in 
SCIENCE.1 That some regulatory CD4 T cells called Tregs 
suppress autoimmunity in humans has also been known 
for some time. That some CD8 T cells, known as natural 
killer cells, however, also can fulfill such an autoimmune-
suppressing function has been suspected but they were only 
recently identified in humans to kill other lymphocytes which 
cause autoimmune attacks.

Investigators at Stanford University School of Medicine in 
California finally succeeded in identifying this small subgroup 
of CD8 cells by identifying a specific receptor called the KIR 
protein and found them at larger numbers in individuals 
with autoimmune diseases than in controls (the manuscript 
has so-far only appeared online in SCIENCE2). Interestingly, 
the number of KIR-positive cells also greatly increased in 
association with viral diseases, especially in association 
with Covid-19, where they “went through the roof.” This 
observation is, of course, of special interest since some of 
the worst complications of Covid-19 have been attributed 
to the hyperactivity of the immune system many patients 
experience especially in severe Covid-19 cases.

The investigators demonstrated those auto-
immunosuppressive effects of KIR-positive cell then in 
patients with celiac disease, an autoimmune disease in which 
gluten (or more specifically gluten proteins, like gliadin) 

elicits an autoimmune response from helper-T cells in the 
bowel by releasing inflammation-promoting molecules 
because KIR-positive CD8 T cells, indeed, ended up killing the 
patients’ helper-T cells that were causing the disease. 

These findings have, of course considerable relevance 
for potential new treatment options for many different 
autoimmune diseases, the reason why we felt our readers 
should know about this study.

REFERENCES
1. Leslie M. Science 2022;375(6585):1080
2. Li et al., Science 2022. PMID:35258337 Free PMC article

Does high FSH contribute to the 
development of Alzheimer’s disease?
That every gene, every hormone, and every protein in our 
body may have a multitude of different functions is now 
widely accepted. But who would have expected that high 
levels of FSH are associated with Alzheimer’s disease and 
that blockade of FSH activity, at least in mice, improves 
cognition in an Alzheimer’s model. But this is exactly what 
a very recent Chinese study recently reported in Nature 
magazine.1 This adds to prior studies that have demonstrated 
similar associations between FSH and obesity, poor 
thermogenesis, decreased bone mass and increased cholesterol 
levels in mice. The authors note that, if also confirmed in 
humans, a single FSH-blocking agent could represent effective 
treatment for all of these conditions.

REFERENCE
1. Xiong et al., Nature 2022;603:470-476

Shared decision making between 
patients and physicians
The US Preventative Services Task Force just published an 
article in JAMA which we fond important for two reasons: 
First, the document reemphasized shared decision making, “in 
which patients and physicians make health decisions together,” 
that are patient-centered.1 This has been for many years a core 
policy at the CHR, which distinguishes this center from many, 
if not most, other fertility centers. Second, shared decision 
making in preventive health care represents a very pertinent 
issue in fertility care, especially considering that women are 
delaying childbearing into increasingly older ages and, 

WHAT IS NEW IN THE MEDICAL LITERATURE 
AND RELEVANT TO REPRODUCTIVE MEDICINE

We found an unusually large number of interesting papers in the literature over the last months 
and, therefore, are asking for your patience; it will take a little longer than usual to take it all in.

18 | Apr 2022 | The Voice



thereby, increase the likelihood of needing fertility services. 
While the latter, likely, is a reason why Wall Street has come 
to perceive infertility as a growth industry, the specialty’s 
primary responsibility is not to grow the fertility market 
but to serve the best interest of its patient population; and 
that is one area where infertility practice has failed. 

Probably best in cooperation with general OB/GYNs, the 
fertility field very clearly must develop an educational 
framework in which young women proactively not only are 
educated about contraceptive uses (which has been quite 
successfully achieved over recent decades) but concomitantly 
also must learn the consequences for female fertility from 
delaying pregnancies into later ages.

REFERENCE
1. US Preventive Services task Force. JAMA 2022;327(12):1171-1176

Evaluating effectiveness of 
diagnostic tests
Physicians are almost daily bombarded with new diagnostic 
tests. Reproductive medicine is no exception. Too many 
among those tests, the IVF field has allowed entry into daily 
routine practice without ever having been properly vetted.1 
This is why we recommend the recent “viewpoint” paper by 
Ashley Graham Kennedy, PhD, in JAMA which in most 
simple ways points out the most obvious, yet absolutely 
necessary steps in evaluating the real effectiveness of 
diagnostic tests.2

It is unfortunately time to acknowledge that laboratory 
testing has all over the world become a huge industry that in 
many aspects mirrors the pharma-industry and, like every 
other business, is primarily driven by revenue and profits. 
Understandably the laboratory testing industry, therefore, will 
market products following various strategies and, of course, 
like any industry, will also use well-compensated “experts” 
who physicians routinely rely on. Not accidentally, Theranos, 
one of the largest and most blatant financial scandals of recent 
years occurred in the laboratory testing industry, causing 
damages in the billions of dollars.3 

Though, of course, not comparing what is going on in 
reproductive medicine with the fraud perpetrated by 
Theranos, the infertility field could, (and should) have avoided 
missteps, had it only followed some of the most essential 
points made in this JAMA paper before allowing the testing 
industry to become abusive, as we have witnessed especially in 
the genetic testing arena.4
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Faulty lab test
Related to the preceding topic an unsigned editorial in 
Nature Medicine addressed in more general terms the 
increasing number of faulty lab tests in medicine.1 The 
editorial specifically addressed so-called “laboratory-
developed” tests which currently are exempt from FDA 
supervision. We previously addressed this issue with respect to 
preimplantation genetic testing for aneuploidy (PGT-A)2,3 
but this problem is much bigger and really affects all of 
medicine. It will be interesting to see how the FDA reacts to 
the increased attention to this loophole. 

Being pretty categorically opposed to government 
interventions in medicine and fully supportive of 
professional self-regulation by competent and transparent 
professional organization, the CHR does not favor FDA 
involvement in, for example, the PGT-debate that is ongoing 
in the field. At the same time, however, an FDA intervention 
will become inevitable if our professional organizations 
choose to continue not to intervene. And by “our professional 
organizations” we are referring to ASRM (plus SART), 
and ESHRE in Europe, but not the Preimplantation 
Genetic Diagnosis International Society (PGDIS) which, 
paradoxically, has been dictating PGT-A practice since 
2016. 

This society is professionally unqualified for such a 
function because its leadership apparently has absolutely no 
understanding of how professional guidelines are meant to 
be developed and implemented transparently. Moreover, a 
large majority of the small membership in the society has 
clear and indisputable economic conflicts of interest in 
favor of ever increasing PGT-A utilization, and the steady 
administrative leadership of the society, indeed, runs a PGT-A 
laboratory. While the real professional organization like 
ASRM/SART and ESHRE may prefer seeing their responsibility 
for the conduct of fertility practice diluted by “pseudo”-
societies like the PGDIS, this will only unlikely stand, and we 
would not be surprised to see the FDA start intervening first 
with laboratory-developed tests in reproductive medicine 
and, especially relating to PGT-A, because what is ethically 
more important in medicine than a test that determines 
whether an embryo is given a chance of pregnancy or shall 
be disposed of? 
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“FDA intervention will become 
inevitable if our professional 
organizations choose to 
continue not to intervene.”
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Clinical 
Reproductive 
Medicine
FDA issues “Safety Communication” 
regarding Genetic Non-Invasive 
Prenatal Screening (NIPS)
Just before this newsletter went to print, in a rarely utilized 
move, the Food and Drug Administration (FDA) issued 
on April 19, 2022, a “Safety Communication” regarding 
early prenatal testing for chromosomal abnormalities 
in pregnancies, widely utilized under the acronym NIPS 
(non-invasive prenatal screening) or sometimes NIPT 
(non-invasive prenatal testing).1 In this communication the 
FDA warned patients and health care providers about the risk 
of obtaining false-positive results from NIPS and about the 
risk of inappropriate interpretation of results of these tests, 
therefore, leading to improper medical decisions (including 
unnecessary terminations of pregnancy).

This newsletter in last month’s issue brought this matter to the 
attention of our readers in discussing a recent paper by CHR 
investigators and outside colleagues in the prestigious medical 
journal Nature Medicine which discussed the inappropriate 
marketing of preimplantation genetic testing for aneuploidy 
(PGT-A) and NIPS in early pregnancy by the genetic testing 

industry.2 With both tests producing a large number of false-
positive tests, leading to non-use or disposal of embryos 
with still excellent outcome potentials or to unwarranted 
abortions of pregnancies, respectively, the CHR has been 
arguing for years that how the genetic testing industry 
presents these highly consequential tests to the public and 
the medical community is highly misleading.

We are very pleased that the FDA has finally acknowledged 
this by noting that, it is concerned that advertised claims, 
such as describing them as “reliable” and “highly accurate” 
are not supported by “sound scientific evidence.” But we 
are disappointed that this “Safety Communication” only 
addressed NIPS and did not also include PGT-A, as the 
negative impact from PGT-A is even more pronounced: 
While unwarranted pregnancy terminations, fortunately, 
are rare, non-use or even disposal of false-positive human 
embryos is a daily event and involves huge numbers of 
embryos with excellent pregnancy and live birth potential. 
Moreover, the commercial promotion of PGT-A uses the 
same exaggerated verbiage the FDA questioned in its warning 
about NIPS. It, therefore, appears high time for the FDA to 
wake up to this argument as well, and, at minimum, issue 
a similar notice regarding PGT-A. Even better, however, 
would be a full-blown restriction of use to experimental 
protocols.

REFERENCES
1. FDA Office of Women’s Health. https://www.fda.gov/news-events/press-

announcements/fda-warns-risks-associated-non-invasive-prenatal-
screening-tests; April 19, 2022 

2. Gleicher et al. Nat Med 2022;28(3):442-44 

An alarming rise in complex genetic 
testing in human embryo selection
The subject of inappropriate testing, as noted above, is a 
pretty universal presence throughout medicine; but is, likely 
is nowhere more acute than in reproductive medicine. This 
was once again demonstrated by publication of a recent 
anonymous editorial by the world’s foremost science journal, 
Nature, in which the journal bemoaned the alarming rise in 
complex testing of human embryos for selection processes.1 
As in detail discussed in last month’s VOICE, this was also 
a hot topic in last month’s Nature Medicine, the second 
most important journal in the Nature family of journal, and 
included a major contribution from CHR investigators (and 
collaborators) on the subject.2

Though the CHR’s concerns in the past have been mostly 
with PGT-A, so-called polygenic risk scoring of embryos 
has over the last few weeks, suddenly, become an even more 
concerning issue, as the genetic testing industry apparently 
considers this increasingly as a further potential expansion 
of its offerings to IVF centers. This despite that the European 
Society for Human Genetics (ESHG) recently clearly stated 
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that use of polygenic risk scores in PGT is an unproven 
and unethical practice.3 Yet, as the Nature editorial noted, 
polygenic risk scores are already being marketed to patients, 
and IVF centers are doing some of the marketing, probably 
not even understanding the potential risks they are taking 
because avoidance of embryos with certain polygenic risks 
may lead to enrichment of embryos with other polygenic risks. 
It is increasingly difficult to accept that the ESHG can make 
such a statement, while ASRM/SART and ESHRE remain 
quiet on the subject!
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And back to PGT-A
A recent Research Letter in JAMA reported, based on the 
ASRM/SART registry (estimated to reflect ca. 90% of all U.S. 
IVF cycles) on trends and outcomes from PGT-A in the U.S. 
for the years 2014-2018. Numbers increased in this time 
period from 18,059 (17% of all cycles) to 58,827 (44% of 
all cycles), a whopping 326% increase over 5 years. One, 
therefore, can reasonably assume that by now more than half 
of all IVF cycles in the U.S. include PGT-A. Paradoxically, 
PGT-A utilization increased with age up to age 43; but even 
above age 43, 29% of cycles still included PGT-A and, likely 
most amazingly, so did 28.6% of fresh donor egg cycles. 
In other words, roughly 29% of IVF cycles in the U.S. on 
automatic pilot get PGT-A, no matter how old.

PGT-A cycle outcomes were interesting: Under age 35, 
cumulative live birth rates were significantly better without 
PGT-A (54.9% vs. 52.9%, P<0.001). Above 35 PGT-A cycles 
did better but mostly in patients with high oocyte numbers 
(i.e., good-prognosis patients). Cumulatively, there was no 
difference between use and non-use of PGT-A.
Relating to this, the CHR’s investigators just submitted an 
abstract in which they report evidence that IVF centers with 
high PGT-A utilization have lower live birth rates that centers 
with very low utilization. So much for the clinical utility of 
PGT-A!
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How bad is maternal Cannabis use in 
pregnancy? 
There is increasing evidence for adverse fetal effects from 
Cannabis use in pregnancy. After prior studies mostly 
concentrated on the fetal brain,1 to this torrent of publications 
another recent article in the JCEM added yet another target 
area, the metabolism of the fetus.2 They report that fetal 
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While the egg (oocyte) is sitting inside the ovarian follicle, well 
before ovulation, it is surrounded by special cells known as 
cumulus cells. In this image, we see an example of the cumulus 
cells - many layers of them - and each cell is feeding nutrients 
and signals to the egg (oocyte) within. Best case scenarios for our 
patients is that the eggs we retrieve have received support from 
the cumulus cells for several months before retrieval, and if so, 
the likelihood of making a good embryo is improved.

Confocal micrograph of an immature human oocyte in which 
the “bones and muscles” of the cytoplasm are highlighted 
in green (microtubules) or red (actin filaments). We call this 
stage immature because it still has a large nucleus with the 
chromosomes not yet in a state that would allow for fertilization 
to occur normally. For some patients, the egg will mature if 
we wait a bit longer by keeping it overnight in the embryology 
laboratory.
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exposure to Cannabis leads to increased adiposity and fasting 
glucose in childhood. Like alcohol is a no-no in pregnancy 
because risk to develop the so-called alcohol syndrome, it 
now appears increasingly likely that we are leading toward 
recognition of a Cannabis syndrome soon, considering that 
recent studies suggest that over 20% of pregnant women use 
Cannabis at some time during pregnancy, now that the drug is 
mostly legalized.1
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Online ahead of print

Does Metformin treatment in men 
cause genital birth defects in male 
offspring?
A recent Danish study in the Annals of Internal Medicine 
attracted considerable attention in the media because the 
study suggested that males who were treated with Metformin 
had offspring with significantly increased prevalence of 
major urogenital birth defects. Metformin is a first-line drug 

the ASRM in some of its guidance documents refers to PGDIS 
guidance as an authoritative source.1 What, however, has 
become abundantly clear is that the PGDIS is professionally 
unqualified because the society’s management apparently 
has absolutely no idea how professional guidelines are 
reached and published in transparent ways and how 
conflicts of interest are avoided. This is important because it 
would not be incorrect to compare the PGDIS to a union for 
and of individuals, all economically greatly dependent on 
the performance of PGT-A.

Now comes this “union” and published a new “Position 
Statement” on the transfer of mosaic embryos.2 Though 
this Statement represented a considerable improvement 
over two earlier published guidances, it still left a lot to be 
desired. Members of the CHR team in collaboration with 
several outside colleagues, therefore, prepared a rebuttal and 
submitted it to the same journal where this position paper 
is imminently set to appear in print (it so-far appeared only 
electronically as a preprint). Within days, the rebuttal was 
rejected by a senior editor without even subjecting it to peer 
review. Coincidentally, she is also a member of the PGDIS 
with considerable well-known economic interests in PGT-A.  

We still recommend reading this document because, by 
simply announcing a few new policies for the first time, the 
PGDIS at least indirectly, acknowledges many false statements 
in earlier guidance documents. For example, the document for 
the first time acknowledges that (at least) “mosaic” embryos 
can be safely transferred with excellent pregnancy and live 
birth rates. The document, however, once again demonstrates 
that the PGDIS is not qualified to issue practice guidance 
for clinical IVF as well as PGT-A laboratory execution and 
we hope to be able to announce soon in which journal our 
rebuttal paper will appear in print. 
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A shortage of surrogates 
(gestational carriers)
In an article on April 3, 2022, The New York Times added a 
shortage of gestational carriers to all the other shortages the 
country is experiencing due to the Covid-19 pandemic.1 The 
article suggested that vaccine debates (ASRM and ACOG have 
recommended that gestational carriers be fully vaccinated 
before conceiving), need for more childcare at home, and just 
general burnout as seen in almost all professions, have caused 
longer waiting periods for carriers and higher fees.

The CHR, however, made an additional important 
observation over the last few months: Selection processes in 

for diabetes mellitus but can also be prescribes for obesity. 
The findings, therefore, raise the old chicken or egg question: 
what is causing the birth defects, the diabetes or Metformin 
treatment?  Since the drug has been around since the 1950s, it 
is difficult to believe that such as association has been missed 
over all this time. The judgment is, still, out!

What qualifies the PGDIS to issue 
guidance documents?
Since 2016 the Preimplantation Genetic Diagnosis 
International Society (PGDIS) has been practically running 
IVF practice in the world because it was in July of 2016 when 
the PGDIS, at the time a society with less than 100 members, 
out of the blue published on its website a first guideline for 
the practice of what then was still called preimplantation 
genetic screening (PGS) but at the same time was renamed to 
PGT-A. This document was unsigned, had no authors and no 
references; yet, still, it became the guiding light for the PGT-A 
community.

What or who qualified the PGDIS to issue guidelines is 
unclear to this day; but it was amazing to observe that even 
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surrogacy agencies appear to have become less stringent. 
CHR has always recommended to patients to allow physician 
interviews of tentative surrogates before patients put money 
down at agencies. This allows us to make certain we consider a 
surrogate qualified and was generally meant to be just another 
layer of security for patients. Extremely rarely, maybe once a 
year, we then found ourselves recommending rejection of a 
proposed carrier. But in the last three months alone we had to 
recommend against three candidates, and at least two of them 
were very obvious and really should never have been proposed 
by an agency.

We, therefore, reemphasize our strong recommendation to 
let us interview tentative carriers before any payments are 
made.

REFERENCE
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IVF insurance coverage for 
gay couples?
New York City employees are entitled to IVF coverage under 
the city’s health insurance. This coverage, however, apparently 
does not apply to gay male couples. As The New York Times 
reported on April 12, 2022,1 a former lawyer for the city and 
his husband filed a complaint with the Equal Employment 
Opportunity Commission in anticipation of filing a class-
action lawsuit against the city, claiming discrimination 
because the city’s definition of infertility excluded gay men. 
As of this point, the city has apparently refused to address the 
issue.
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IVF insurance coverage in general
Innumerable studies in the past confirmed the obvious, - 
namely that insurance coverage for IVF directly leads to 
greater utilization of IVF by patients because without such 
coverage IVF is for many just unaffordable. Now comes a 
somewhat more sophisticated study on the subject from 
Chicago-based colleagues that just appeared as a preprint 
in the American Journal of Obstetrics and Gynecology:1 
Comparing in 2018 U.S. states with “comprehensive” 
insurance mandates demonstrated 132% higher IVF 
utilization than “non-comprehensive” states. Live birth 
rates were only marginally higher (35.4 vs. 33.4%), 
though statistically different (P<0.001). Those states also 
demonstrated almost a third-lower multiple birth rates 
(10.2 vs. 13,8%; P<0.001), confirming previously reported 
suggestions that, when insurance is available, patients transfer 
fewer embryos. Interestingly, states with comprehensive 

insurance coverage also performed significantly fewer frozen 
embryo transfers (66.1 vs. 76.3%; P<0.001), an observation 
still in search of an explanation.

Together with colleagues from St. Louis the same group 
of Chicago investigators also published a second paper 
in Obstetrics & Gynecology, this time using 2016 SART 
data to compare the utilization of PGT (mostly PGT-A) 
between states with IVF insurance mandates and states 
without.2 Somewhat surprisingly, PGT-A was significantly 
less performed in states without insurance mandate 
(P<0.001) and this also applied to PGT for sex selection. The 
interpretation of these findings remains open to discussion 
but assuming the most “practical” explanation, patients who 
for lack of insurance must pay for their IVF cycles out 
of pocket, simply do not want, or cannot afford, another 
$5,000 for PGT-A.
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More on DHEA supplementation 
CONFLICT STATEMENT: When reading this segment, 
please consider that the CHR and some CHR staff members 
are co-inventors/co-owners of several U.S. patents, claiming 
outcome benefits from androgen (and especially DHEA) 
supplementation for selected infertile women. CHR staff 
members are also shareholders in and receive patent 
royalties from Fertility Nutraceuticals, LLC which, among 
other supplements, sells a DHEA product.

We here want to bring to the attention of our readers an 
older study published in the Journal of Clinical Endocrinology 
and Metabolism (JCEM) by investigators from the U.K. 
and New Zealand already in 2008 which reported beneficial 
effects of long-term DHEA supplementation in women 
with Addison’s disease,1 as primary adrenal insufficiency 
is called. The authors point out that in this condition all 
three adrenal cortical layers (called zonae) are affected, with 
each zona producing an important family of hormones, 
mineralocorticoids, glucocorticoids and androgens in 
the most inner layer, the zona-reticularis. Interestingly, 
and seemingly rather illogically, insufficiency of the zona 
reticularis is not included in the definition of Addison’s 
disease, as CHR investigators pointed out several years ago in 
the same journal.2

The authors then also noted that, while affected patients by 
Addison’s disease were usually automatically supplemented 
with mineralocorticoids and glucocorticoids, it was not 
common practice also to supplement the patients’ androgen 
deficiency, and this is still practice to this day. When they 
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supplemented DHEA in their prospectively randomized 
study of women and men, all patients received either 50mg 
of DHEA supplementation per day for 12 months or placebo. 
With DHEA supplementation, testosterone increased only in 
females into low-normal levels, osteoporosis in femoral necks 
was reversed, truncal and lean mass significantly improved, 
as did aspects of psychological wellbeing, a general health 
questionnaire, fatigue levels, and cognitive as well as sexual 
function.1

Though all of this is reported for Addison’s patients, these 
findings have also considerable significance for reproductive 
medicine and especially female infertility, where adrenal 
hypo-androgenism is an extremely common finding in 
association with low functional ovarian reserve (LFOR) at 
all ages,3 premature ovarian aging (POA),4 hyper/hypo-
androgenic PCOS (the Phenotype-D after age 35)5 and 
in secondary ovarian insufficiency (SOI)6 due to adrenal 
androgen insufficiency.

There are two reasons why we are discussing this 2008 study 
here: (i) Because this is a study not performed on infertility 
patients and not performed by fertility specialists that, 
nevertheless, has considerable significance for infertility care 
because patient population and investigators are obviously 
unbiased when it comes to discussing androgen/DHEA 
effects on infertility related outcomes. (ii) We are unaware 
of another comparable study between 2008 and 2021. 
Because of potential conflicts of interest most physicians 
and investigator potentially may have consciously or 
subconsciously, we above pointed out the CHR’s potential 
conflicts of interest in discussing this subject at the top of 
this commentary. 

We are raising all these issues because of yet another paper in 
the JCEM, so-far only available as a preprint,7 which pretends 
to answer the question, whether DHEA should be at all 
administered to women. The paper furthermore pretends 
to be the result of a review of the literature between 1985 
and 2021 regarding DHEA therapy for anti-aging, sexual 
dysfunction, infertility, metabolic bone health, cognition, 
and wellbeing in hormone-deficient states, including 
Addison’s disease, hypopituitarism, and anorexia across the 
lifespan.

Considering how much literature exists on all these subjects, 
one would likely require a small textbook rather than 
a relatively brief paper to cover them halfway decently. 
Consequently, it cannot surprise that this paper lacks even 
the minimal depth to be taken seriously when claiming that 
no “consistent” beneficial effects of DHEA administration 
have been observed for menopausal symptoms, sexual 
function, cognition, or overall wellbeing in normal women 
and when the authors recommend against use of DHEA to 
improve induction of ovulation responses in women with 
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LFOR. No drug in medicine, of course, offers “consistent” 
effects on everybody (one must have a headache to see the 
effect of aspirin on headache). To claim to address a subject 
comprehensively without discussing huge amounts of 
animal data in small and large animal models which actually 
revealed why good androgen levels are so important for 
follicle growth and oocyte maturation.8 Especially in older 
women fertility issues are often difficult to investigate if 
randomization is attempted. One can only be surprised that 
JCEM would accept such an incomplete review article.

REFERENCES
1. Gurnell et al., JCEM 2008;93:400-409
2. Gleicher et al., JCEM 2017;102(9):3569-3570
3. Gleicher et al., Reprod Biol Endocrinol  2016;14:23
4. Gleicher et al., Hum Reprod 2013;28(4):1084-1091
5. Gleicher et al., J Steroid Biochem Mol Biol 2017;167:144-152
6. Gleicher et al., Endocrine 72(1):260-267
7. Wierman ME, Kiseljak-Vassiliades K. JCEM 2022; PMID: 35254428 

DOI: 10.1210/clinem/dgac130
8. Prizant et al., J Endocrinol 2014;222(3)R141-151

Chromosomal abnormalities in 
recurrent pregnancy loss
We have repeatedly pointed out in prior issues of the 
VOICE that the true incidence of aneuploidy in products 
of conception after spontaneous miscarriages must be 
reevaluated because of shortcomings in studies that depended 
on cells culture to produce chromosome spreads. The 
principal reason is that the tissue from which cultures were 
preferably established was trophoblast and not fetal tissue. 
Trophoblast, however, derives from the extraembryonic cell 
lineage which is destined to become the placenta and does not 
possess the ability to self-correct aneuploidy, as the embryonic 
lineage does which produces the fetus. Consequently, 
precursor stages of the placenta, which at birth is a cesspool 
of aneuploidies and mutations, demonstrate excessive 
aneuploidy in comparison to fetal tissue and, therefore, 
may not reflect the fetus.

Now comes a paper out of China published in the Journal of 
Assisted Reproduction and Genetics (JARG) that attempted 
to answer the question whether the prevalence of 
chromosomal abnormalities differs between sporadic and 
repeat aborters. The paper does not report on a new study 
but presents a literature review, allegedly from inception until 
the end of 2021. This means that the conclusions reached 
relied mostly on papers that reported chromosomal analyses 
of products of conceptions that relied on cell culture and, 
therefore, must be considered suspect in absolute numbers 
of aneuploidies reported. This, however, should not affect 
the answer to the principal question of the paper, whether 
there is a difference in aneuploidy between sporadic and 
repeat abortions since whatever biopsy bias toward the 
extraembryonic cell lineage existed in reviewed studies, should 
exist equally in both study groups.

It is well established that aneuploidies are the leading 
cause of sporadic and repeat abortions; but it is also well 
established that the relative proportion of aneuploidies in 
miscarriages declines with number of prior miscarriages and 
with increasing gestational age at time of miscarriage, with 
presence of a fetal heart representing a major strategic time 
point after which non-chromosomal causes quickly increase, 
- especially immunological causes. Based on these well-
established facts, one would anticipate overall less aneuploidy 
in repeat aborters and declining aneuploidy rates with 
increasing numbers of prior miscarriages. And those were, 
indeed, exactly the study’s results, with declines of aneuploidy 
noted in repeat aborters after 2 prior miscarriages.

Another way of looking at the results of this reaffirming study 
is that sporadic abortions are random events and therefore 
do no repeat and do not have a non-chromosomal cause. 
Though repeat aborters often also have aneuploidy as an 
underlying cause, they often do have a non-chromosomal 
cause, most often a hyperactive immune system. Because 
non-chromosomal causes are usually repetitive, these 
patients require prophylactic interventions to prevent them 
from experiencing further miscarriages.
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Biology & 
Embryology
Is too high AMH bad for follicles and 
oocytes?
We are pleased to feature here a recent paper by colleagues 
from the infertility center down-the-street from the CHR 
at Weill Cornell Medicine that caught our attention after 
publication in the highly rated science journal, Science 
Advances.1 In order to better understand the function(s) anti-
Müllerian hormone (AMH) exerts on follicle maturation 
and follicle growth (folliculogenesis), they co-transplanted 
human ovarian cortex with either AMH-expressing- or 
control-endothelial cells into immunocompromised mice 
(n=19 in each group). They then recovered antral follicles for 
purification and downstream single-cell RNA sequencing of 
granulosa/theca cell fractions. The AMH group demonstrates 
a decline in the ratio of primordial to growing follicles 
and antral follicles of increased diameter. The investigators, 
moreover, also recorded a marked increase in factors usually 
associated with more advanced follicle maturation, and 
granulosa as well as theca cells demonstrating molecular 
characteristics of luteinization. Summarizing these findings, 
they concluded that supraphysiologic AMH may accelerate 
follicle maturation and/or premature luteinization of antral 
follicles.

The authors deserve kudos for a highly complex effort that 
yielded very interesting and at times somewhat surprising 
results which, hopefully, ultimately, will contribute to a better 
understanding of how AMH determines ovarian functions, 
CHR’s investigators have had a strong research interest in 
AMH for quite some time (and even were awarded some 
patents). But, even more importantly, CHR’s investigators 
have had an even longer interest in the premature 
luteinization of follicles since discovering that earlier and 
earlier luteinization of follicles is a principal consequence 
of ovarian aging,2,3 likely the single most consequential 
discovery made at the CHR since discovery of positive 
androgen effects on certain causes of female infertility 
approximately a decade earlier.4 Both of these discoveries 
to this day represent the bulk of what differentiates IVF 
practice at the CHR from most other IVF centers. The 
discovery of premature luteinization of follicles even more 
radically changed IVF at the CHR since it led to HIER 
(Highly Individualized Egg Retrieval) which has given us 

pregnancies and deliveries from oocytes coming from lead 
follicles that were triggered as early as sizes 11 and 12mm. 
HIER represented a more radical change than androgen 
supplementation with DHEA because it did not involve the 
addition or subtraction of “something new” to a standard IVF 
protocol but broke an almost absolute rule of standard IVF 
practice that said, - follicles should not be triggered before 18-
22mm lead follicle size.

The here discussed paper, however, also raises questions: 
For example, a declining ratio between primordial to 
small-growing follicles basically suggests more active 
follicle recruitment. That however contradicts the widely 
accepted notion that a main function of AMH is to hold back 
recruitment. Could AMH at lower concentrations possibly 
be an inhibitor of recruitment but at higher concentrations 
do exactly the opposite? Such a binary function of AMH was, 
indeed, several years ago suggested by another study of CHR 
investigators, who demonstrated that in infertility patients 
increasing AMH levels correlated only to a certain point 
with improving IVF outcomes. Once that peak was reached, 
further increases in AMH led to progressively lower live birth 
rates.5 This very interesting paper just reminds us how much 
more is still to be learned about the effects of AMH on 
reproduction.
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Why do embryos arrest between 
cleavage- and blastocyst-stage?
Our friend, colleague and collaborator on many projects, 
Prof. Raoul Orvieto, MD, and some of his Israeli colleagues 
recently published a very original and interesting paper in 
Reproductive Biology and Endocrinology.1 In asking what 
causes embryo arrest between cleavage- and blastocyst-stages, 
these authors really asked the clinically so important question 
repeatedly addressed in the VOICE, is blastocyst-stage 
embryo transfer really the way to go in routine IVF, as most 
IVF centers in the world appear to believe. 

To answer the question, they used a group of good-quality 
embryos, donated for research (because they were affected 
by survivable single gene diseases), and divided them into 
embryos that arrested (60% of embryos) and those that 
reached blastocyst-stage (40%). All embryos then underwent 
whole genome amplification. Among all embryos 63.3% were 
found to be euploid, among those 66.6% embryos that had 
arrested and 58.3% among blastocyst-stage embryos, - a not 
significant difference (P=0.644). Likely correctly, the authors 
concluded from this finding that aneuploidy is not a major 

“...earlier and earlier 
luteinization of follicles is a 
principal consequence of 
ovarian aging...”
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News on establishing 
fetal-maternal tolerance 
During normal pregnancy fetus and placenta, though a 
paternal semi-allograft, are not recognized as “foreign” by 
the maternal immune system. One explanation given in the 
literature, a recent paper in Nature by USCF investigators 
noted in the introduction, is that the placental trophoblast 
cells that come into contact with the maternal immune 
system do not activate maternal T cells1 because such a 
response is suppressed by regulatory T cells. The authors 
in their paper, however, attempted to tackle the longstanding 
question whether B cell tolerance to trophoblast may not 
also play a role? And, as they demonstrate, at least in mice, it 
does in the form of glycan-mediated B cell suppression. The 
authors also note that how protein glycosylation promotes 
non-immunogenic placental self-recognition may be relevant 
in certain immunologically driven pregnancy complications 
(i.e., preeclampsia) and, of course, to tumor evasion and 
immune responses in autoimmune diseases.

A few additional comments appear, however, in place; first, 
we want to point out that the first paper we discussed in this 
issue of the VOICE addressed another very recent publication 
which described a new sub-population of CD8 T cells 
(carrying the KIR protein) which can kill regulatory CD4 
cells that are inductive for autoimmunity. It increasingly looks 
like subgroups of agonistic and antagonistic effector cells 
are meant to hold each other in balance, not different from 
idiotypic and anti-idiotypic antibodies, and when this balance 
is disturbed, tolerance of the fetal semi-allograft is disturbed 
and pregnancy complications and diseases result.

A second association that also immediately comes to mind 
is the association of aneuploidy with tolerance. As we in 
this and preceding issues of the VOICE have repeatedly 
emphasized (with appropriate references), the placenta, due 
to its origin from the extraembryonic cell-lineage, remains 
till birth a highly aneuploid organ and, like, in highly 
aneuploid pre-implantation embryos, there must be an 
evolutionary purpose for this aneuploidy which, as we from 
tumor immunology know, may facilitate metastatic tumor 
invasion. It, therefore, appears increasingly likely that without 
aneuploidy in embryos and placentas, we all would not be on 
this earth.
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More about whether pregnancy 
is primarily an immunologic or 
endocrine state
The VOICE in a recent issue discussed whether pregnancy 
should be primarily considered an endocrine or immune 

contributor to arrest between cleavage- and blastocyst-
stages, which means that there must be other causes, 
among those laboratory conditions in even good embryology 
laboratories. This interpretation supports those (including the 
CHR) who have argued that some embryos that do not make 
it to blastocyst stage in vitro, in vivo still have implantation, 
pregnancy and live birth chances since the uterus is always a 
better incubator than even excellent embryology labs can offer.
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More information about 
complexities in initial cleavage 
divisions of embryos leading to 
mitotic aneuploidy
The importance of initial cleavage divisions has come into 
more focus in recent years and has led to the recognition that 
most aneuploidies observed in embryos at blastocyst-stage 
are of mitotic origin. Now investigators from the Oregon 
National Primate Research Center in Beaverton and from the 
Oregon Health & Science University in Portland report highly 
interesting new discoveries on how embryonic aneuploidy is 
directed on a molecular level using a bovine model and live-
cell fluorescent imaging.1

In doing so, they observed frequent micro and/or multi-
nucleation of mis-segregated chromosomes in initial mitotic 
divisions that underwent only unilateral inheritance and then 
re-fused with the main nucleus or formed chromatin bridges 
with neighboring cells. Single cell DNA-seq revealed primary 
non-reciprocal mitotic errors. They then in addition were 
able to demonstrate that depletion of the mitotic checkpoint 
protein, BUB1B/BUBR1, produced similarly abnormal 
nuclear events, chaotic aneuploidy, and dysregulation of 
mitotic processing, with all of these events taking place prior 
to zygotic genome activation.

The authors concluded that these processes explain 
blastomeres of uniparental origin, confirm the existence 
of defective checkpoints and probably of other maternal-
derived factors, all contributing to the karyotypic complexity 
mammalian embryos are exposed to at initial cleavage 
stages. It, of course, is important that this paper describes 
experiments in a bovine model; but the findings are eerily like 
observations reported very recently by Prof. Raoul Orvieto’s 
group in Israel during human IVF, which so-far have not 
received the recognition they deserve.2
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condition, concluding that it, likely, was more of the 
latter. We here do not want to be repetitive but want to 
give other scientists the opportunity to participate in this 
important discussion, even if this was not the primary theme 
of their manuscript. We, therefore, strongly recommend a 
paper written by scientists from Europe, South America, 
and the U.S. that recently appeared in Seminars in Cell and 
Developmental Biology, which discussed how the mother (or 
should we say her immune system?) selects human embryos 
in early gestation that are allowed to implant and prosper 
as exponentially growing “parasites” within her organism.1 
While we do not necessarily fully agree with the utero-
centric view of this review, the information the manuscript 
offers is interesting and intriguing and also offers increasing 
evidence that nature does not consider biology divided into 
specialties, like endocrinology, immunology, and genetics; 
instead, all appears to be one fully integrated well-oiled 
machine.

REFERENCE
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about AI in embryo selection waning. There are several 
reasons for that, first and foremost, however the fact that 
in incredibly many studies of embryo observation during 
incubation, not a single observation was reported that 
would offer a reasonable outcome advantage in an IVF 
cycle.  Secondly, and likely even more important, similar 
looking sibling embryos, even if they demonstrate minimal 
differences that AI may detect, for biological reasons only 
unlikely will behave differently enough in establishing 
pregnancy to make the concept attractive for routine practice. 
They after all are derived from a cohort of oocytes that 
matured together, exposed to the same 
microenvironments. If they in all that 
time did not develop relatively easily 
detectable morphological differences, 
then it is because they biologically are 
very similar. Finally, what is the ultimate 
outcome advantage: a month quicker time 
to pregnancy and avoidance of a frozen-
thawed cycle? Overall cumulative pregnancy chance from 
the embryo cohort will not change based on which embryo 
is transferred first.

Our opinions on the subject were recently supported by a very 
transparent multicenter study of a consortium of 11 prominent 
IVF centers in the U.S., which predicted in one analysis that AI 
may improve IVF pregnancy rates between 5% and 12%. This a 
relative and not an absolute increase by these percentages, i.e., 
a 20% pregnancy chance would improve to between 21.0% 
to 22.4%. Really?

We really hope to be wrong on the issue because who does 
not want better pregnancy and live birth rates in IVF; but 
we do not believe that those will come from interventions at 
the very end of the pipeline. If we really want to improve 
IVF outcomes, interventions must take place much more 
upstream during early folliculogenesis, or even earlier 
during recruitment, because everything depends on the 
egg. Once we reach embryo stages, most has been already 
predetermined.
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China’s two CRISPR twins and more
In 2018 the world became aware of the fact that a Chinese 
scientist by the name He Jiankui had produced at least 
one twin pregnancy with embryos genetically edited with 
CRISPR-Cas9 to eliminate a gene, called CCRS, that encodes 
an HIV co-receptor. The goal was to make those embryos 
resistant to the HIV virus. When the scandal broke the VOICE 
published several articles on the subject. By December of the 
following year, considering that the whole affair did not make 
China look good in the world, He was in jail and the scandal 
disappeared from the headlines. Now that He is soon expected 
to be released, as a recent brief article in Nature suggested,1 
it, however, suddenly returned to the forefront. For those 
interested in more detail on this whole affair, we strongly 
recommend the book, “The Mutant Project,” by Eben Kirksey.2

Is artificial intelligence (AI) the 
future of embryo selection?
This is a subject we addressed before in these pages, expressing 
significant doubt whether AI can really make significantly 
enough a difference in, for example, choosing between 
day-5 blastocysts, in deciding which to transfer first. To us, 
the likelihood that AI in this kind of a context will be cost-
effective, simply, does not seem likely. Embryos of equal age 
and maturity levels which do not significantly differ to the eyes 
of an experienced embryologist will, likely, not be different 
enough for AI making a significant enough outcome difference 
warranting major investments. 

We hope we are wrong; but like during the initial enthusiasm 
about the embryoscope, we see some of the initial enthusiasm 
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apparently became suicidal and could not bond with the baby. 
The consequence was an 11-count lawsuit, accusing CNY 
Fertility, among other accusations, of breach of contract, 
malpractice, and battery. According to the New York Post, 
CNY Fertility still does not know what happened and is still 
investigating.

CNY Fertility also had another recent mishap, when by 
mistake destroying a couple’s 7 embryos in a storage error. 
This couple, according to news reports, also filed a lawsuit, and 
CNY allegedly acknowledged the error.1

And then, only one week after the first case, again the New 
York Post reported on a second alleged embryo mix-up, this 
time in New York City at The New York Fertility Institute. 
According to the New York Post, one couple ended up pregnant 
with an embryo that during amniocentesis genetically turned 
out not to be theirs, leaving them “terrified“ that their own 
embryo(s) were mistakenly transferred into some other 
still unknown woman’s uterus who may be raising their 
genetic child (they already have 3 children). The Institute’s 
embryologist in 1998 was apparently involved in another 
alleged embryo mix up, resulting in a woman giving birth 
to twins, one black and one white. In the current case the 
pregnant woman was from out of state and had conceived 
in a third IVF cycle. Once the situation became clear for this 
couple, they terminated the pregnancy and sued The New York 
Fertility Institute, asking for unspecified damages and a court 
order mandating that the IVF clinic “find their embryos.” 
Interestingly, The New York Fertility Institute in its defense 
claimed that the implanted embryo was “biologically related” 
to the couple. What this defense is meant to suggest is as of 
this moment unclear.

All such cases are, of course, tragic, are waiting for legal 
resolutions and should have never happened. Considering 
the hundreds of thousands of IVF cycles that are conducted 
in the US annually, that cases like this happen so rarely must, 
however, be viewed as reassuring and bears witness to the 
tight control systems IVF centers have developed over decades 
of practice. Most IVF centers view their quality control 
processes not differently from how the airline industry sees 
theirs, working under zero error tolerance assumptions 
when it comes to handling of eggs, sperm and especially 
embryos. Like probably most IVF centers in the country, the 
CHR used these two occurrences as an opportunity to review 
once more all the center’s quality control measures and we 
are, therefore, more certain than ever to have all the necessary 
control processes in place to prevent occurrences like the two 
reported here. We consider open discussion of such cases of 
crucial importance and constantly reinforce with staff the 
need for full open disclosure of all “almost accidents” in 
an immediate incident report because only elimination of 
“almost accidents” will, ultimately, prevent real accidents.
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He’s pending release was, however, not the main theme of 
the Nature article (an article why only He went to jail, when 
a whole provincial university system knew of his work and, 
indeed, supported it, would be desirable). The main concern 
expressed by the article was the fate of the two CRISPR 
babies, now living somewhere in big China. One very well 
may ask why now? After all, we to this day do not know 
whether the genetic editing He claimed really happened and/
or “succeeded” because he never published anything regarding 
his experiments (and/or was never allowed to publish 
anything). We don’t even know for sure that these twins are 
still alive. Moreover, rumors at the time suggested at least one 

other ongoing pregnancy after CRISPR-
Cas9 editing of an embryo.

Experts quoted in the piece agree that two 
girls will have to be sequenced regularly 
for the rest of their lives to determine the 
extent of planned (and possibly unplanned) 
edits and their potential health implications 
on them. A little more transparency on 

the whole matter would, of course, be desirable; but, as we 
learned in the Covid-19 pandemic, this is not something 
that can be expected form the Chinese state.

An article on the same occasion in Science magazine also uses 
He’s upcoming release from jail as a starting point but, rather 
than discussing the immediate practical consequences from 
He’s experiments, uses the moment to look into the future 
of CRISPR-Cas9.3 Though also of the opinion that, mostly 
because of unintended edits in 16% of cases,4 the transfer of 
edited embryos was premature. Not everybody agrees; Russia’s 
Denis Rebrikov has been advocating (and promising) such 
transfers since He announced his reckless experiments over 
three years ago. The Science article now quoted him, “to be 
confident moving on to real clinical use.” Remember, people 
also believed that Putin would not attack the neighboring 
Ukraine!
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Unfortunate occurrences in 
embryology laboratories in 
New York State 
First it was the female same-sex couple in Upstate New York 
at CNY Fertility that, according to a report in the New York 
Post on March 27, 2022, wanted a girl, went for that purpose 
through IVF with sex selection and conceived; but at 15 weeks 
gestational age during pregnancy, the couple was surprised 
to find out that they were pregnant with a male fetus. After 
their son was born in December of 2020, the birth mother 
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COVID-19 

As much as we have learned, we still 
do not know much about Covid-19
 
Approximately half a year into the third year, and the world, 
still, has no clue where the Covid-19 pandemic came from. 
In an article in Nature magazine, Amy Maxmen correctly 
pointed out that investigations of origins of pandemics can 
take years, but it appears increasingly obvious that the 
Chinese government is delaying the process.

And such a conclusion, obviously, leads to the question, 
WHY?

Diplomatically, she noted in her article “political reasons” 
for China acting in this fashion; but, speaking more bluntly, 
there is only one good reason for a cover-up, and that is 
a cover-up. And if a cover-up became necessary, the reason 
cannot be political incompetence of the Chinese government 
in managing the pandemic because most governments in the 
world managed the pandemic (at least until recently) much 
more incompetently than China’s government. No, there 
must be another reason which, if discovered, would be highly 
embarrassing to China and, possible also costly, considering 
what the world could demand in damages from China. No 
other reason, indeed, comes to mind but that the SARS-
CoV-2 virus after all escaped from the labs of the Wuhan 
Institute for Virology. 

Based on the behavior of the Chinese government, this 
must, still, be considered the most likely explanation.

Lots of Covid-19 restrictions have been lifted around the 
world over the last month, but scientists appear split about, 
“whether this return to normality is too fast, too soon,” as 
Chris Stokel-Walker asks in another article in Nature.2 Two 
subjects appear at the center of discussion, facial masks, and 
the importance of continued massive testing. That mask 
mandates may have to be decided by the U.S. Supreme Court 
is a little pathetic. If even leading scientists cannot agree on a 
reasonable recommendation to the public, that is even more 
pathetic.

And what is the purpose of mass testing for Covid-19 if almost 
all positive cases, at the current moment and considering the 
currently circulating Covid-19 strains, just experience very 
mild disease. But what if all of this changes, and the next 
dominant strain again becomes a killer strain?

The principal problem appears to be the almost complete 
collapse of trust in government (and its agencies) brought on 
by Covid-19. No better example is the government response to 
a federal judge throwing out on legal grounds the extension of 
the federal face mask mandate in public transportation: The 
White House left any legal response to the Justice Department 
which, in turn, announced it would follow the advice of the 
Centers for Disease Control and Prevention (CDC), during the 
Covid pandemic revealed as, likely, the most incompetent 
agency in the U.S. government. It was only too obvious that 
nobody really wanted take charge and have the responsibility. 
There obviously is no unifying proactive plan out there to be 
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prepared for future potentialities. Instead of being proactive, 
the current government is barely reactive; and if another 
killer variant should, indeed, come along, our government 
will be just as unprepared as on prior occasions. Clearly not 
a pretty picture!
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T-cell reactivity, the missing link
All routine clinical testing for immunity against Covid-19 is 
currently based on the testing of antibody responses. There is 
no clinical test available to test for antibody as well as cellular 
T cell responses, even though every immune response to viral 
infections usually involves both. That T-cell reactivity to the 
SARS-CoV-2 virus exists is, therefore not news but a recent 
study in Cell defined it in more detail for the Omicron variant 
B.1.1.529.1 

The authors detected T cell responses in individuals with 
prior infections, with vaccination, with prior infection and 
vaccination and with boosted vaccinations. However, ca. 
21% of individuals demonstrate >50% reduction in their T-cell 
response to the Omicron spike protein. Functional CD4+ and 
CD8+ memory T-cell responses confirmed these findings and 
demonstrated that this reduction was primarily occurring 
in the CD8+ cell compartment. These observations confirm 
in most, though not all individuals the longer-term 
preservation of T cell responses to Omicron in contrast to 

Scanning electron micrograph of a human T-cell

quickly vanishing immunity from neutralizing antibodies. 
Why roughly one-fifth of patients fail in developing longer-
term T cell immunity remains to be determined. This study, 
moreover, also reemphasizes again how inadequate current 
clinical testing for anti-Covid immunity is.

For those who are interested in a more detailed review of 
the immunology and immunopathology of Covid-19, we 
recommend a recent paper in Science.2
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