
Clinical Care | Research | Education June 2022

THE CHR

VOICEVOICE



2 | June 2022 | The Voice

03 CHR Letter

05 Repeated Pregnancy Loss

10 How Private Equity is Destroying IVF 
     Practice As We Know It Before Our 
     Eyes

13 A Piece Of My Mind: Why Is 
     There So Little Precision Medicine 
     In Infertility?

16 The CHR In The Media

18 Dr. Albertini’s Photo Gallery

19 News In The Literature, Relevant to 
     Reproductive Medicine

05 10

advertisement

in this issue

13



We are pleased to present here the June issue of the CHR VOICE, 
after which we traditionally start a two-month summer 
hiatus for this newsletter, returning to our regular monthly 

publication schedule with start of the new 2022-2023 academic year in 
September. On rare occasions we in the past interrupted the hiatus with 
an extra issue in either July or August; but for that to happen, something 
very important had to come up that had to be communicated instantly. In 
our current upside-down world that very well could occur again but, short 
of that, we with great likelihood will be in touch next in September.

Pausing the newsletter during the summer months does not mean that 
the CHR pauses its clinical activities as well. To the contrary, the summer 
months traditionally have been quite busy since many of our long-
distance patients like to use this time to undergo treatment cycles. And 
since over 60% of our patients are long-distance patients, many from 
overseas, IVF cycle activity at the CHR is usually quite active during the 
summer months. 

In contrast to the preceding month, the month since publication of the 
May issue has witnessed an onslaught of interesting publications with 
relevance to our specialty, and this issue of the VOICE, therefore, will 
reflect this fact. Our lead article this month addresses repeat pregnancy 
loss, likely one of the more complex and often greatly misunderstood 
problems in infertility practice. In his monthly “A Piece of My Mind,” 
CHR’s Medical Director and Chief Scientist, Norbert Gleicher, MD, 
addresses the topic of precision medicine in infertility practice. 

Otherwise, this issue of the VOICE will, as usual, present several shorter 
articles on subjects our readers often suggested or asked about, together 
with patient testimonials and other standard features of this newsletter. 
Two subjects, only indirectly relating to infertility, but clearly on the mind 
of many of our patients are the two viral diseases that currently make 
headlines: First, the fortunately only very mild disease-causing Covid-19 
wave from, likely, mostly new Omicron variants, including BA.4 and 
BA.5, first again diagnosed in South Africa1 and affecting New York City 
and other East Coast regions apparently quite substantially. Second, of 
course, is the worldwide Monkeypox outbreak that also affects the U.S., 
including New York City with at least one case reported in the city at 
time of this writing. Current evidence suggests that neither of these two 
infections should create significant problems during the summer months, 
- but we have been surprised before, especially by the SARS-CoV-2 virus.  

Hoping, however, for an uneventful summer, we wish all our readers 
exactly that, at least for some short days or weeks somewhere on the water 
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serving patients who have previously 
failed treatments elsewhere. Among 
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are treatments of “older” ovaries, 
whether due to advanced female age 
or premature ovarian aging (POA), 
immunological problems affecting 
reproduction, repeated pregnancy 
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or in the mountains with family and friends, - like it used to be before the 
Covid-19 pandemic took over the world. We look forward to seeing you 
refreshed and rejuvenated in the fall. 

REFERENCE
1. Callaway E. Nature 2022; 605:204-206

                                                         Enjoy the June issue 
                                           The editorial staff of the CHR’s VOICE
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To lose a pregnancy (i.e., to “miscarry”) 
is a very frequent event in human 
reproduction and one among several 
indications for how inefficient human 
reproduction is in comparison to 
other species. Approximately 15% 
of all clinical pregnancies miscarry, 
with miscarriage rates at young ages 
being below this average and at more 
advanced ages above. The risk of clinical 
miscarriages increases with advancing 
age because of increases in so-called 
meiotic chromosomal abnormalities. 
Such meiotic aneuploidies are the 
result of a chromosomal error during 
meiosis (i.e., before first cell division 
of an embryo). This means that, once 
cells start dividing, this chromosomal 
abnormality is passed on into every 
cell of an embryo and most of these 
embryos spontaneously miscarry.

The real  pregnancy wastage in humans 
is, however, even much bigger and, 
indeed, double the above-noted 
number because so-called chemical 
pregnancies represent approximately 
another 15% of total pregnancy loss. 
Chemical pregnancies are basically 
very early miscarriages which are lost 
before they become clinically visible 
on ultrasound. Their name stems from 
the fact that they can be diagnosed 
only by chemical means (i.e., blood 
tests). That such pregnancies exist has 
been known for many decades but how 
frequent they are was only recognized 
once IVF became routine treatment for 
infertility because up to that point early 
pregnancy testing was not customary. 
And since many of these chemical 
pregnancies occur very early, often 
only days after implantation, women 

illogical since it is exclusively only based 
on the number of clinical miscarriages 
(2 or more). But what about the 
context? Is it the same if a woman has 
2 miscarriages consecutively in her 
first two pregnancies, 2 miscarriages 
following a first successful pregnancy 
and delivery, or 2 miscarriages 
interspersed among 5 pregnancies, 
leading to three healthy births? 

Those three contextual frameworks, 
of course, greatly matter because the 
first case is a so-called primary repeat 
aborter, often with a chromosomal 
problem in the parents; the second 
scenario is a secondary repeat aborter, 
often due to an immune etiology in the 
female and/or excessive Class II HLA 
matches between the partners; and, 
finally, the third scenario offers a couple 
that is, likely, just unlucky in having 
experienced 2 miscarriages but lucky 
that both were random events with no 
increased repeat risk.

The guidance that a diagnostic effort 
should only be started after 3 losses 
appears to us not only illogical but 
almost abusive, and we are not alone in 
this opinion.4 Especially in infertility 
patients and/or older women, we see 
no rationale in waiting so long. In 

frequently don’t even recognize that 
they are pregnant, as menstrual flow 
may be delayed by only a few days. 
Interestingly, chemical pregnancies 
remain stable and do not increase with 
age,1 suggesting a different etiology 
from clinical pregnancies, - though 
relatively little is still known about 
causes of chemical pregnancies.

Definition
Recurrent spontaneous abortions/
pregnancy loss (RSA) probably affects 
ca. 2-5% of women in childbearing 
ages but numbers may vary dependent 
on the definition of RSA. Less than 5% 
of women, according to the American 
Society for Reproductive Medicine 
(ASRM), encounter 2 consecutive losses 
and less than 1% three or more.2

Experiencing a single miscarriage can 
be very traumatic for women; multiple 
miscarriages quickly can become almost 
unbearable.  The American College of 
Obstetricians and Gynecologists (ACOG) 
defines recurrent pregnancy loss, as 
“having 2 or more miscarriages.” 
ACOG, however, paradoxically 
recommends “a thorough exam and 
testing only after 3 miscarriages.”3 To the 
CHR neither definition nor guidance 
make much sense. The definition seems 

Repeated
Pregnancy
Loss
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induce miscarriages) or even external 
trauma, and why a woman repeatedly 
miscarries is, therefore, very important 
to understand because the underlying 
cause(s) determine the best treatment.

As already noted earlier, the most 
frequent cause for a non-repetitive 
random miscarriage is a chromosomal 
abnormality. Such an abnormality may 
occur before first cell division, in which 
case the abnormality will affect every 
cell of an embryo and such an embryo 
in a large majority of cases will either 
not implant or be miscarried relatively 
early, often before a fetal heart, which 
with modern-day equipment can 
be seen/heard via ultrasound at ca. 
5.5 weeks. But not all chromosomal 
abnormalities have the same meaning:

Balanced translocations
Another, quite rare reason for 
repeated miscarriages, can also cause 
miscarriages and indeed, often, causes 
repeated miscarriages. This can be the 
case when one of the parents has a 
so-called balanced translocation (i.e., 
a small amount of genetic material has 
accidentally moved from one to another 
chromosome. As long as this transfer of 
genetic material is “balanced,” this kind 
of inheritance usually does not matter 
and whoever carries it, is a normal, 
healthy individual.

As such a translocation is, however, 
transmitted into an offspring, a 
balanced translocation can become 
“unbalanced;” and unbalanced 
translocations are a not infrequent 
cause of repeat miscarriages. In every 
pregnancy the parent with a balanced 
translocation may produce an offspring 
with the same kind of balanced parental 
translocation, in which case there is 
no problem, or an offspring with an 
unbalanced translocation. The larger 
the unbalanced translocation is, the 
bigger the risk of miscarriages.

Since we cannot physically correct 
an unbalanced translocation, there 
is no treatment available for this 
condition, except for trying again and 

in medicine that reaching a definite 
final diagnosis may be impossible, those 
occasions should be rare in all fields 
of medicine, and to suggest that the 
prevalence could reach 30-50% does 
not make sense. How many diagnoses 
are impossible to reach with current 
knowledge will, of course, always 
depend on how deep a diagnostic work-
up goes. 

In most cases of “unexplained” 
infertility and/or pregnancy loss, the 
diagnostic work-up was, simply, not 
good enough. Many such cases, indeed, 
involve below in more detail discussed 
immunological causes of pregnancy 
loss because many colleagues in the 
infertility field, to these days, are still 
dismissive of the idea that the maternal 

immune system often causes pregnancy 
loss. If one does not look, one, of 
course, also will not find!
 
Chromosomal abnormalities
Causes of miscarriages vary. For 
the longest time it was believed that 
over half of all clinical miscarriages 
(and an unknown percentage of 
chemical pregnancies) are caused by 
chromosomal abnormalities in an 
embryo (aneuploidy). More recent 
studies confirmed that chromosomal 
abnormalities, indeed, are the most 
common cause but this cause, at 
most, represents only roughly half 
of all miscarriages. The other half of 
miscarriages can have several different 
causes, from immunological to 
anatomical (uterine), other medical 
causes (for example high fever can 

other words, when a work-up should 
be imitated must be individualized. 
ASRM in its newest 2020 guidance 
agrees with CHR’s position in stating 
that , “each pregnancy loss merits careful 
review to determine whether specific 
evaluations of the woman or the couple 
may be appropriate.”3

The ACOG definition also does not 
recognize that chemical pregnancies 
also matter when it comes to defining a 
repeat aborter, and ACOG is not alone: 
Google, indeed, outright states that “a 
biochemical or chemical pregnancy is not 
considered in a recurrent pregnancy loss 
workup.”5 That such an attitude makes 
little sense was first reported by an old 
friend of the CHR in Japan, University 
Professor R. Iizuka and co-workers 

in 1991.6 Chemical pregnancies 
are pregnancies; their premature 
termination must have clinical 
meaning and cannot be ignored. 
Repeat chemical pregnancies, therefore, 
are as deserving of a careful diagnostic 
work-up as repeat clinical miscarriages.

Causes
In analogy to the, to this day by many 
frequently cited alleged infertility 
diagnosis of “unexplained infertility” 
(supposedly representing ca. 30% of 
all infertility cases), a diagnosis the 
CHR considers to be an oxymoron 
and, therefore, does not subscribe 
to, the CHR also does not believe in 
“unexplained” repeat pregnancy 
loss, in the literature widely quoted to 
represent up to 50% of all cases. Though 
the possibility, of course, always exists 
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again, until a couple is lucky enough 
to have an embryo implant without 
the unbalanced translocation. The 
likelihood of a repeated miscarriage 
varies depending on the involved 
chromosomes. There are also ways 
around just continuing trying if the 
psychological burden of repeated 
miscarriages becomes too large: 
One obvious option is to replace the 
gametes from the affected partner 
through either egg or semen donation. 
Another option is prenatal genetic 
diagnosis of embryos, which allows 
for the determination whether an 
embryo carries the unbalanced parental 
translocation or not and, therefore, 
allows exclusion of affected embryos 
from transfers.

Excessive class II HLA 
matches
Another rare associated genetic cause 
for recurrent pregnancy loss can be 
excessive Class II HLA matches. 
This potential problem sits on the 
border between repeat genetic and 
immunological pregnancy losses 
because the structural cause is 
genetic (both partners sharing Class 
II HLA loci) but the functional 
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cause is immunological (failure to 
develop the required tolerance by the 
mother’s immune system against the 
implanting embryo). 

Our current understanding 
of developing the necessary 
immunological tolerance of the 
maternal immune system against 
the “invading” embryo suggests that 
embryos send “messages” to the 
maternal immune system announcing 
their intent to implant. In response to 
these messages, the maternal immune 
system reprograms itself through 
induction of so-called tolerance 
pathways which are highly specific 
for a given embryo and make this 
embryo immunologically “invisible” 
for the maternal immune system, 
thereby preventing the immune 
system’s innate attack response to any 
“foreign” invader. Because the embryo 
due to the paternal contribution is 
genetically 50% “foreign”(a so-called 
semi-allograft) the immune system, 
otherwise, would reject the embryo, 
either preventing it from implanting or 
causing miscarriages after implantation. 
If both partners, however, are unusually 
similar in their genetic make-up (Class 

II HLA-typing demonstrating 2 or 
more shared loci), the signals sent out 
by embryos is by the maternal immune 
system perceived as “weak.” Therefore, 
the immune system does not reprogram 
itself well, and patients may experience 
repeated miscarriages. 

This is fortunately a very rare 
occurrence but should be especially 
suspected if women shortly after 
implantation develop a so-called 
“implantation rash,” first described by 
CHR investigators in 2011.7

Immunologic causes
As noted above, excessive Class II HLA 
matches initiate a maternal immune 
response against an implanting embryo 
or, later in pregnancy, against the 
growing conception. But there are 
also other reasons why the immune 
system may not properly reprogram 
itself after receiving a message from 
an embryo that is desirous to implant: 
The most frequent reason is a so-called 
hyper-active immune system, with 
hyperactivity mostly being caused by 
autoimmunity and/or inflammation 
but sometimes by even just severe 
allergies. A very recent study, for 

Advertisement
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example, demonstrated an association 
between miscarriages (including 
repeat miscarriages) and asthma.8

There is convincing data in the 
literature that suggests that hyperactive 
immune systems often lose the 
ability to induce tolerance pathways. 
Autoimmunity, of course, demonstrates 
this best because autoimmunity always 
represents a loss of tolerance to “self.” 
Repeat pregnancy losses in women 
with hyperactive immune systems 
are, therefore, extremely common. 
They in addition have additional 
characteristics that differentiate them 
from chromosomal repeat-pregnancy 
wastage: 
Chromosomal losses usually start 
with 1st pregnancy (if paternity is the 
same); repeat immunological losses, 
in contrast, often follow a seemingly 
normal first pregnancy. This first 
pregnancy, like allergies, is believed to 
“sensitize” the maternal immune system 
to the paternal allograft, resulting in a 
more profound immune response with 
subsequent pregnancies. 
Chromosomal abnormalities tend to 
cause early pregnancy losses. The later 
a pregnancy loss occurs, the less likely 
is it, therefore, caused by chromosomal 
abnormalities, and the more likely does 
it have immunologic causes. This is one 
reason why determination whether a 
loss occurred before or after detection 
of fetal heart is important.

For somewhat unclear reasons, 
immunologic pregnancy loss is 
in the infertility field still widely 
considered to be a “controversial” 
issue. Why that should be, is somewhat 
unclear to us since the usual arguments 
that there is no good evidence that 
the immune system really causes 

be applied cautiously and with 
full transparency regarding their 
experimental nature, potential 
shortcomings, and risks, often under 
experimental consents. But the 
field will not progress unless ethical 
investigators advance it. We previously 
pointed out in these pages that the 
complete denial of the relevance of the 
female immune system for successful 
reproduction, expressed by many 
colleagues in the field, biologically and 
logically makes absolutely no sense. 
As also pointed out before in these 
pages, we consider reproduction 
to, primarily, be an immunological 
process and, only secondarily, an 
endocrine process. Many of our 
colleagues, of course, disagree with 
this opinion. If they, however, just 
immersed themselves at least a little bit 
into the immunology literature instead 
of outright dismissing any connection 
between successful reproduction and 
the immune system we are convinced 
they would come around. 

Other causes
There are, of course also other causes 
for repeated pregnancy losses, such 
as uterine abnormalities, including 
congenital abnormalities of the 
uterus, uterine septae, fibroid tumors 
or even poorly situated polyps. But 
though they can cause miscarriages, 
they rarely cause repeated miscarriages 
before they are diagnosed.

Conclusions
Repeated pregnancy loss is just 
as much an infertility diagnosis 
as tubal disease or low functional 
ovarian reserve and, therefore, 
deserves the same level of attention 
as well as diagnostic respect. Because 
this diagnosis may have so many 

miscarriages and, even if there was 
such evidence, that there are no proven 
treatments, do not hold up. There is 
an abundance of biological evidence 
that as a semi-allograft, the maternal 
immune system must adjust to 
allow implantation and logarithmic 
growth of products of conception 
to occur. If such adjustments are 
essential for successful pregnancy, 
simple logic allows for the conclusion 
that those adjustments, like all 
biological processes, on occasion 
must malfunction. And if tolerance 
malfunction, implantation failure and 
pregnancy losses are the obvious and 
logical consequences.

Skepticism regarding treatments offered 
for repeated immunologic pregnancy 
loss are somewhat more understandable 
because, like many other fertility-
related issues, the treatment of 
repeated pregnancy loss is difficult to 
investigate with usually preferred tools, 
like prospectively randomized clinical 
trials. It is also correct that over the 
decades, and to this day, unfortunately, 
considerable snake-oil medicine, sold 
to the public by so-called “experts,” has 
contaminated the field. That, however, 
does not mean that, like with many 
other diagnoses in infertility and in 
medicine in general, certain treatments 
cannot be assumed to be helpful, even 
in absence of well-controlled clinical 
trials, - simply based on deductions 
based on our growing understanding 
of immune responses and the immune 
system in general.

This, in turn, allows for extrapolations 
from immunologically similar 
biological circumstances, like for 
example solid organ transplantation. 
Such treatments, of course, must 
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varying causes, it has been CHR’s 
experience that correct diagnoses are 
often overlooked. And like with any 
diagnosis in medicine, if it is incorrect 
or incomplete, patients will, likely, not 
receive best treatments. 

The CHR, therefore, strongly 
recommends that women with 
repeated pregnancy loss pursue 
diagnosis and treatment at fertility 
centers with expertise and an open 
mind toward all possible diagnoses. 
Getting a work-up at a fertility center 

that does “not believe in immunology” 
does not make much sense because 
the work up will lack appropriate 
immunological testing. At the other 
extreme, getting tested by an “immune 
expert” who only tests the immune 
system will also produce a very biased 
assessment and diagnosis. In short, 
women with a history of repeated 
pregnancy loss should not waste time 
and seek help in a center like the CHR 
that has decades of comprehensive 
experience in correctly diagnosing 
and treating recurrent pregnancy loss.
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“   patient  testimonial.
Dr. Gleicher, Dr. Barad, and Maria,
 THANK YOU for the care I received during 
my time at CHR. I can’t believe I get to send a 
thank you card - I never thought I’d get to see 
this day and it’s thanks to you that I do. It was on 
my 4th IVF cycle that led to the birth of my baby. 
Multiple renowned clinics turned me away and 
told me it was never going to happen for me.
 Dr. Gleicher, you made no promises, but 
you were willing to take a chance on me. A 
chance is all it toook and I could not be more 
grateful. 
 My life has been forever changed for the 
better, thanks to you and CHR.
 We look forward to coming back when it’s 
time to give our baby a sibling and hope we get 
another chance at success.
 I just needed you to know how thankful we 
are to have been in your care, and for the team 
to know that we made it!
 Thank you all from the bottom of my heart.
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How Private 
Equity is 
destroying 
IVF practice 
as we know 
it before our 
eyes
Most recent data suggest that as of 
2022, at least half of all U.S. IVF 
cycles are accompanied by PGT-A. 
This at a time when little doubt is 
left that PGT-A does not improve 
IVF outcomes and, indeed, in at least 
selected patient cohorts actually reduces 
pregnancy and live birth chances.1,2 
Yet, for investors and Private Equity, 
which through purchases of infertility 
centers, frozen egg/sperm banks and 
PGT-A laboratories over recent years 
with astonishing speed have become 
dominant forces in the U.S. infertility 
industry, that is obviously not enough. 
Not only is this industry continuing to 
misrepresent to patients as well as IVF 
centers the alleged benefits of PGT-A, 
but it does so with abandonment of 
ethical considerations and, frankly, of 
basic logic.

What would, for example, be the 
rationale for using PGT-A in egg 
donor cycles, using highly selected 
20-year-old donor eggs allowing for 
exceptional pregnancy and live birth 
chances? We cannot see any rationale 
for such a practice. Even in young good-
prognosis infertility patients PGT-A 
recently was again demonstrated to 
offer no outcome benefits.3 With more 
correct statistical analysis, PGT-A 
even was shown to reduce pregnancy 
and live birth chances in the same 
patient population.4 If PGT-A makes 
no difference in young, good prognosis 

infertile patients, why would anybody 
assume that this procedure would make 
such a difference in highly-selected 
young egg donors? 

We also do not understand why 
surrogacy agencies, suddenly, insist 
that their gestational carriers receive 
only PGT-A tested embryos, unless 
they, of course, were lobbied and/or 
financially incentivized by the PGT-A 
testing industry to do so. Otherwise, 
there is absolutely no reason for those 
agencies to make such a demand 
since any evidence that PGT-A 
improves pregnancy chances and/
or reduces miscarriage rates has by 
now completely evaporated. The idea 
very likely, of course, did not come 
from the proprietors of surrogacy 
agencies; it therefore, must have come 
from the PGT-A laboratory industry, 
which nowadays, directly or indirectly, 
is almost exclusively in the hands of 
investors and/or Private Equity.

If one then further considers that 
PGT-A not only does not produce any 
outcome benefits for patients but, in 
addition, also adds significant costs 
(at least an additional US$ 5,000) to 
already exorbitantly expensive donor 
and surrogacy cycle costs, one wonders 
about the ethical implications of 

pushing treatments upon patients 
that do not improve outcomes, - yet 
significantly increase costs. That such 
practice can still be considered ethical 
must, therefore, be seriously questioned.

That our dissatisfaction with the 
behavior of Private Equity in the 
infertility field is, moreover, not based 
on unwarranted paranoia but must 
be taken seriously, is furthermore 
strongly supported by yet another very 
troublesome recent development that, if 
successful, has the potential of radically 
changing IVF practice as we know it. 
And such a change would not be for the 
better. 

Here is what this is all about: A 
prominent frozen donor egg-bank 
(owned by Prelude, a company in 
the fertility industry founded by 
Private Equity) just announced a new 
program to the company’s IVF center 
clients under which the egg bank, 
suddenly, became an IVF embryology 
laboratory. Though offering IVF 
centers the option “to formally withdraw 
through notice,” the donor egg bank 
announced that, going forward, it 
would expect IVF centers to send to 
the bank the male’s semen with which 
the donor eggs from the bank were to 
be inseminated. The sperm bank then 
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would for an all-inclusive fee perform 
the insemination and fertilization of 
the eggs, grow resulting embryos to 
blastocyst-stage, biopsy the embryos 
for PGT-A purposes and then send 
chromosomal “normal” embryos back 
to the IVF center for implantation. 
IVF centers had to formally withdraw 
from the program if they did not want 
to be automatically included. 

This in the CHR’s opinion rather 
outrageous program offers so many 
red flags that one is uncertain where 
to start: It, however, of course, makes 
sense to start by, once again, addressing 
the ridiculous premise that:
  
•    All donor-egg cycles must undergo 
PGT-A. As noted above, we consider 
this concept nonsensical and  abusive 
of patients since it adds costs, offers no 
outcome benefits and in some patients, 
indeed, reduces chances of pregnancy 
and birth.
  
•    Why would an IVF center then, 
furthermore, entrust a donor sperm 
bank with the embryology services 
for their donor-recipient cycles, and 
how would such an arrangement fit 
into current national IVF reporting 
by IVF centers? Following this model, 
fertilization, and embryo culture to 
blastocyst-stage, as well as embryo 
biopsy followed by cryopreservation at 
blastocyst-stage, would no longer be 
performed by the reporting IVF center 
but by the donor bank. 

•    Why would IVF centers give away 
a significant part, likely indeed, a 
majority, of their donor cycle IVF 
revenue to donor egg banks? 

•    Donor egg banks then not only 
would become embryology but likely 
also PGT-A laboratories: After all, 
why would they in turn give away the 
PGT-A laboratory revenue, unless, 
of course, the same organization also 
already owns a PGT-A laboratory?

•    Only by PGT-A as “transferrable” 
defined embryos would then be 

shipped back to IVF centers for 
transfer, with all the incentives 
misaligned: Donor egg banks would 
be able to offload all responsibility for 
poor egg quality on PGT-A results. 
Moreover, like PGT-laboratories 
currently have absolutely no financial 
incentive to produce “transferrable” 
embryos, so will donor egg banks 
have none and, indeed, all financial 
incentives will continue pointing the 
other way: After all, no transferrable 
embryos very likely mean another 
fresh IVF cycle with PGT-A and the 
associated additional revenue. 

•    Cleverly, the PGT-A testing 
industry aligned all the financial 
incentives between IVF centers 
and PGT-A laboratories from the 
beginning by sharing in a legal way 
the revenue generated by PGT-A. As 
embryo biopsies were performed at IVF 
centers, they could claim roughly half 
the PGT-A costs, while the other half 
went to PGT-A laboratories. It will be 
interesting  see whether the industry 
now feels strong enough to abandon 
this sharing arrangement in donor-
egg recipient cycles and, indeed, will 
take a bigger bite out of IVF centers’ 
revenue, or whether industry will find 
another legal way to keep IVF centers 
incentivized to continue ordering more 
and more  PGT-A for their patients 
without breaching federal fee-splitting 
laws.

•    As “untransferable,” embryos are 
disposed of at the sperm bank, IVF 
centers are under the new program 
relieved of the need to decide what 
to do with those embryos, currently 
by many IVF centers considered an 
unwanted responsibility since PGT-A 
laboratories switched in 2016 from 
binary reporting of euploid and 
aneuploid to trinary reporting of 
euploid, mosaic an aneuploid. 

•    The consequence will be 
continuous discarding of large 
numbers of healthy embryos with 
significant pregnancy and live birth 
potential, as the CHR’s investigators 

only recently again demonstrated in 
a publication that received worldwide 
attention.5 

•     Finally, to the best of our 
knowledge frozen egg banks and their 
financial backers are not licensed to 
practice medicine (and fertilization 
and embryo culture in IVF centers quite 
clearly is considered a central part of 
clinical IVF practice). One, therefore, 
must ask whether the plans of Private 
Equity for the infertility industry 
include the replacement of (more 
costly) physicians by embryology lab 
technicians? Are embryologists now 
going to become the clinical masters 
of IVF?

The very successful serial entrepreneur 
Martin Varsavski, also the founder of 
Prelude, already in 2016 in an article 
in Forbes magazine 6 predicted one-
stop shopping for IVF services from 
cryopreservation of gametes, over 
embryo production, PGT-A, and 
remaining IVF services. He must be 
given credit for having fully executed 
on his vision. After combining 
services with Inception Fertility in 
2019, the Prelude Network of IVF 
Clinics , describes itself as the largest 
U.S. network of IVF clinics, and 
includes in NYC the prestigious IVF 
program at NYU-Langone Medical 
Center. Under the corporate name 
Inception Fertility™, among other 
subsidiaries, the company now owns 
the Prelude network of IVF clinics, 
HavenCryo™, a company specializing in 
cryopreservation of gametes, embryos 
and reproductive tissues, and My Egg 
Bank, the above referred to frozen 
donor egg bank.7

IVF clinic networks now increasingly 
also own their own PGT-A 
laboratories. One, therefore, cannot 
be surprised about “automation” in 
referrals into PGT-A, leading to such 
absurd utilizations as in young third-
party donor or gestational carrier 
cycles. What Private Equity is doing 
to the fertility field was recently also 
subject of a very interesting interview 
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Griffin Jones from Fertility Bridge 
published with Laura Olson, a political 
science professor at Lehigh University 
in Bethlehem, PA, who has extensively 
written on the (not very positive) 
influence of Private Equity on other 
health care sectors. 

In this interview, printed under the 
heading, “Private Equity: Genghis 
Khan of the Fertility World?,” Olson 
explores what she believes Private 
Equity has the potential to do to the 
fertility space.8 Not mincing words, 
she concludes that Private Equity 
must be banned from the fertility field 
because, like in other areas of medicine 
that Private Equity favored before 

discovering the infertility field as an 
attractive target for investments, it, 
ultimately leads to significant declines 
in quality of care and services, 
unhappiness of medical providers 
as well as patients, and many 
bankruptcies. These, interestingly, are 
similar conclusion CHR investigators 
came to in 2019, when reporting 
worldwide declines in live birth rates 
following IVF cycles and attributing 
them to progressive industrialization 
and commoditization of IVF. 
Unsurprisingly, those negative 
developments also trended in 
parallel to Private Equity buying into 
infertility markets.9
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Precision 
Medicine 

Upon browsing medical journals, the term 
“precision medicine” can these days be 
found in an unusual number of article 

headlines. Similarly, one hears precision medicine 
advertised by private practice organizations as well 
as major universities in oncology, rheumatology, 
genetics and in other medical specialty areas, - 
but not in infertility. And why that is the case is, 
interestingly, not being discussed in the fertility 
literature at all.

This is, therefore, the question to be explored here 
today. But before that can be done, let us first define the 
term: A search of the literature, indeed, reveals quite 
varying definitions, though all can be probably better 
described by what precision medicine is not, - than 
what it is, namely that treating medical conditions the 
same way in every individual who comes along with a 
given condition, is no longer considered appropriate. 

By Norbert Gleicher, MD
Founder, Medical Director and Chief Scientist

The CHR, New York, N.Y.

A Piece Of My Mind

Instead, while some general treatment principles may be 
maintained for every medical condition, treatment must 
be individualized to the specific characteristics of every 
patient. If applied to infertility, in other words, giving 
everybody the same stimulation, triggering everybody at 
the same lead follicle size, etc., is anything but precision 
medicine.

Who presents with a medical problem, therefore, 
matters on many different levels: For example, women 
present with different “kinds” of heart attacks than men; 
sex differences, therefore, may matter. Prostate cancer 
presents differently in Caucasian than African men; race 
and ethnicity, therefore, may matter. And at the core of all 
of this are, of course, our genes. In other words, how our 
genes differ will matter very much in how we respond 
to treatments. Based on our genes, a given treatment 
for one person will have very different results than the 
same treatment may elicit in that person’s neighbor. Our 
genes, therefore, should, ultimately, determine how we 
prevent disease (for example through differences in 
recommended diets), diagnose disease (for example, 
through tumor genes in cancer patients), and treat 
disease (for example based on presence or absence of 
certain hormone receptors or tumor genes in cancers).

Medicine has made incredible strides over recent decades 
in our understanding of genetic functions. Though 
there are single gene diseases, usually inherited under 
Mendelian rules as recessive or dominant diseases, even 
these rules are not all-encompassing because inheritance 

Why is there so little  

 
in infertility?

“...how our genes differ will matter very much in how we 
respond to treatments.”
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may be co-dependent on other genetic factors (i.e., for 
example demonstrate varying penetrance). Moreover, 
recent decades clearly revealed that most medical risk 
(i.e., the risk to develop a medical problem) is polygenic, 
which means that these risks are based on groups of 
individual genes and on how they interplay with each other.

With improving understanding of these polygenic risks, a 
new field in genetics has been evolving quickly in recent 
years, so called polygenic risk scores (PGRS). 1,2 Regular 
readers of this newsletter may have seen PGRS recently 
critically addressed in these pages because a small number 
of IVF centers and genetic laboratories have started 
offering PGRS testing of embryos,3,4 a concept we at 
the CHR (and others, including a major British genetics 
society), at current knowledge levels not only consider 
totally inappropriate but seriously unethical.5

Not the least because in older people, such predictions can 
be verified within relatively short time periods, PGRS in 
older individuals in attempts to prevent the occurrence 
of multigenic diseases is making quick progress. Because 
even more quickly verifiable, infertility treatment outcomes 
would also appear to be potentially attractive target for 
PGRS. Yet, while several laboratories have been working 
on difficult to verify PGRS of human preimplantation stage 
embryos,3,4 interest in much more immediately important 
questions that may help in defining infertility-causing 
conditions does not appear to exist. We, indeed, can think 
of only two recent studies, both addressing the polycystic 
ovary syndrome, 6,7 that at least made some efforts into the 
direction.

For example, innumerable studies have demonstrated 
that race and ethnicity, even adjusted for co-morbidities, 
affect IVF pregnancy, mostly favor Caucasian women; 
8,9  and this observation even extends to black recipients 

of donor-oocytes.10 Yet we 
still do not understand 
why that should be. CHR 
investigators several years 
back reported highly 
significant differences in 
CGG repeats of the FMR1 
(fragile X) gene between 
African, Asia and Caucasian 
women.11 To assume that 
this one gene may be the 
only cause, appears under 
current knowledge naïve; 
but that the FMR1 gene 
may be one among several 
clustering genes, having 
this effect, together, appears 
very possible. Finding this 

and many other answers is the basis for precision medicine 
because, once certain genetic connections are becoming 
manifest, the door to individualized precision medicine 
opens up. 

Why clinical practice at the CHR 
varies from most other IVF centers

That IVF practice at the CHR significantly varies from most 
other IVF centers is by now widely recognized worldwide. 
These differences can be traced to three principal causes: 

i. In contrast to most other IVF centers, the CHR has 
maintained a substantial research program since the 
center’s initial establishment as an academic faculty 
practice in Chicago in 1981. Even after the CHR in 
1990 became a private independent fertility center, it 
maintained this tradition and, after moving to NYC, 
indeed, expanded its research program. 

ii. From the very beginning, the CHR’s research program 
concentrated on “translational” research.” This 
means that the research that was primarily pursued, 
always had as its principal goal the discovery of new 
knowledge and new practices that were quickly 
applicable to daily problems in practical infertility 
practice. Already years ago, this approach, therefore, 
led to the recognition that infertility treatments 
cannot be the same for everybody but must be 
individualized based on the history and clinical 
presentation of individual patients. In many ways, 
the CHR, therefore, started the practice of precision 
medicine long before this term was even coined. 

iii. By learning how certain subgroups of patients 
could benefit from variations of routine clinical 
practice, the CHR succeeded in such patients who 
had failed to conceive elsewhere and, over time, 

“infertility treatments cannot be 
the same for everybody but must 

be individualized based on the 
history and clinical presentation 

of individual patients”
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was for many medical circumstances increasingly 
recognized as a “center of last resort,” including low 
functional ovarian reserve (LFOR), a term, indeed, 
coined by CHR investigators,12 and, of course, the 
management of “older” ovaries.13 That, in turn, led to 
a concentration of poor prognosis patients at the CHR, 
unmatched by any fertility center, not only in the U.S., 
but worldwide. Since patients had such low pregnancy 
chances,  this created a unique opportunity for CHR 
investigators to recognize effective treatments in 
much smaller patient numbers than other centers 
required that served less concentrated numbers of  
poor prognosis patients and allowed the CHR to put 
into practice a steady flow of unique new treatments 
at accelerated pace. 

Though a private infertility center without the institutional 
support academic in-house fertility centers can count on, 
the CHR compensated for this shortcoming successfully 
with strong collaborations with colleagues at major 
academic research centers and, therefore, has been able 
to contribute disproportionally many break-through 
contributions to modern infertility practice.

Before IVF, when tubal occlusions were treated with 
major surgery, CHR investigators invented transvaginal 
tubal catheterizations under x-ray control as an 
ambulatory procedure.14 In the early days of IVF, when egg 

retrievals were performed via laparoscopy in operating 
rooms, the CHR invented vaginal egg retrievals,15 
which revolutionized IVF by taking IVF out of hospitals. 
The CHR, with help of a patient, later recognized the 
importance of normal androgen hormone levels in IVF 
and pioneered supplementation of infertile women 
with DHEA (dehydroepiandrosterone),16 likely the 
first precision medicine treatment in IVF. This, several 
years later, was followed by the realization that another 
dogma had to be broken in IVF, when CHR investigators 
recognized that egg retrievals must not be performed 
uniformly at lead follicle sized between 18-22mm, 
as had been standard of care since inception of IVF.17,18 
This recognition, given the acronym HIER (Highly 
Individualized Egg Retrieval), has since become another 
excellent example for precision medicine in IVF and has led 
to autologous pregnancies and deliveries in older women, 
previously considered untreatable with use of their own 
eggs and to delivery of, to this point, the oldest woman to 
have a child with use of her own eggs, who was 48 when 
transferred.19

Opposing the clinical utilization of PGT-A in testing 
embryos for chromosomal abnormalities almost from the 
beginning, and despite strong opposition from many 
colleagues, thousands of healthy offspring have since 
been born worldwide from such transfers. 

These are only a handful of firsts in modern infertility care 
developed and clinically implemented at the CHR. There 
are, of course, many others and, hopefully, many more 
to come in future years. The principal message from this 
column, however, is meant to be that the days of uniform 
IVF protocols has been over for a good number of years 
and, like the rest of medicine, the infertility field must 
finally embrace precision medicine that individualizes 
care based on who a patient is.
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Sometimes it 
takes a little 
correcting 
In the May issue of the VOICE we 
announced the initial electronic 
publication of a paper by CHR’s 
investigators in Human Reproduction1 

that reported outcomes for 50 
consecutive patients who had 
allegedly chromosomal- “abnormal” 
embryo transferred at CHR which had 
been moved from other IVF centers to 
the CHR since affected patients after 
their IVF cycles had no supposedly 
chromosomal “normal” embryos for 
transfer and their primary IVF centers 
refused transfer of chromosomal- 
“abnormal” embryos. We at that time 
noted that The New York Times had 
picked up on the article,2 and several 
other news outfits had in turn picked 
up on the Times article. We also noted 
that Scientific America, supposedly 
was planning on an article. 

Laura Hercher now, indeed, 
published in Scientific America a 
piece about this CHR paper under 
the title, “ An IVF Embryo test Aims 
to Prevent Miscarriages: Is It Worth 
It?” Subtitle: The test could help ensure 
a successful pregnancy but still leaves 
hopeful parents with some difficult 
decisions.3

Though her piece, overall, was 
reasonably accurate she, in a sense, 
as the title of her article already 
demonstrates, missed the main 
point of the study which was not 
that PGT-A prevents miscarriages 
but that so-called by PGT-A judged 

as chromosomal-“abnormal” 
embryos, if transferred, could still 
produce surprisingly good live birth 
chances. Maybe even better stated, 
if IVF centers continue to refuse 
such transfers a good number of 
potentially healthy children will not 
be born to these parents.

Here is some background: 69 
consecutive couples shipped 444 
so-called chromosomal- “abnormal” 
embryos to the CHR for potential 
transfer because such transfers were 
refused at their centers. By the time 
data were analyzed the first 5 women 
had undergone 57 embryo transfers 
with their embryos. Their median 
age was 42.0 years (range 39.3-43.9) 
at time of egg retrieval and 43.5 years 
(range 40.9-46.0) at time of embryo 

The CHR 
transfer at the CHR. In other words, 
they were not the youngest and did 
not have much time left to conceive 
with use of their own eggs. They 
at median had experienced 1 prior 
pregnancy and 0 births. Moreover, 
77.14% of prior pregnancies had 
been miscarried, furthermore 
stressing their poor prognosis for 
pregnancy and delivery. This fact 
was strengthened by their high FSH 
(median 10.3 mIU/mL) and low 
AMH (median 0.58 ng/mL), that 
they had previously failed a median 
of 3.0 IVF cycles (range 2.0-5.3) and 
that they reported a median of 36.5 
months of attempting pregnancy 
(range 22.75-48-5).

These women produced the 
following outcomes:

PER 
CYCLE* 

PER 
TRANSFERS*

Pregnancy rate (%)                                   33.3 38.0

Miscarriage rate (%) **                            19.3 22.0

Live birth rate (%)                                     14.0 16.0

*These women have more than half of their supposedly   
“abnormal” embryos still cryopreserved

**Two miscarriages were iatrogenic miscarriages of 
chromosomal – normal pregnancies, therefore increasing 
miscarriage rates and reducing expected live birth 
chances.

in the 
Media 
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As will be very obvious from 
these results, this was not a study 
to determine whether PGT-A 
prevents miscarriages but a study 
to demonstrate what would be 
missed in live birth chances if 
these women are not given a 
chance of embryo transfer. On a 
side note, while miscarriage rates 
were, indeed, higher than live birth 
rates, as noted in the table, they 
were significantly exaggerated by 
two preventable miscarriages of 
chromosomal – normal pregnancies 
after amniocentesis. Moreover, 
these women’s earlier miscarriage 
rate before these transfers at the 
CHR had been 77.14%. IS THERE 
REALLY ANYBODY WHO DOES 
NOT SEE HOW CLNICALLY AND 
ETHICALLY CORRECT SUCH 
TRANSFERS ARE and HOW 
CLINICALLY AND ETHICALLY 
FALSE REFUSAL OF SUCH 
TRANSFERS IS?

Apparently, there are still such 
colleagues because, aside from 
quoting CHR’s Director of Clinical 
IVF and Senior Scientist, David 
H. Barad, MD, MS and the CHR’s 
Medical Director and Chief Scientist, 
Norbert Gleicher, MD, the article 
also quotes Teresa Cacchione, a 
genetic counselor at Reproductive 
Medicine Associates of New York, and 
Jamie Grifo, MD, PhD, Director of 
the NYU Langone Fertility Center in 
NYC and Chief Executive Physician 
of Inception Fertility, the owner of 
the Prelude network of IVF clinics 
(see also the article on Private 
Equity in this issue of the VOICE) in 
uninhibited defense of PGT-A and 
refusal of transferring “abnormal” 
embryos. The article quotes Grifo 
saying that, “ it may take 125 transfers 
of fully aneuploid embryos to get a 
single pregnancy.”

That is unfortunately a completely 
unsubstantiated statement: First, we 

are unaware of any supportive data 
for such a statement. Second, over 
two-thirds of blastocysts containing 
aneuploid cells have mitotic and 
not meiotic aneuploidies. They, 
therefore, are not “fully aneuploid” 
but mosaic. Third, no single embryo 
biopsy can differentiate between 
a fully aneuploid and a mosaic 
embryo. Even if a single biopsy of on 
average 5 cells is 100% aneuploid, 
the embryo is still more likely 
mosaic than “fully aneuploid.” 

The CHR is very pleased to have 
learned from patients that the NYU-
Langone/Prelude program has 
finally started transferring embryos 
they consider to be mosaic. But 
since our colleagues at that center 
still misinterpret what represents a 
truly mosaic embryo (i.e., consider 
an embryo to be mosaic only if the 
5-cell biopsy of trophectoderm is 
mosaic), they are still not using 
and/or disposing many perfectly 
normal embryos with considerable 
pregnancy and live birth potential.

Facing such radically divergent 
opinions from experts in the field, 
even a good science reporter like 
Laura Hercher can obviously become 
confused in what the message of 
the CHR study really was. We, 
however, wanted to clarify this 
point at least for the readers of the 
VOICE and, as always, are welcoming 
communications from colleagues 
who disagree with CHR’s opinions. 
Such rebuttals should be directed to 
social@thechr.com.
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It is nice to 
be liked
Just a short bleep about another 
recently published CHR paper in 
Nature Medicine, under the title, “The 
uncertain science of preimplantation 
and prenatal genetic testing.”1 The 
publisher, SPRINGER NATURE, 
just informed the authors that the 
paper, published in April, by May 
26, 2022 already had been viewed 
or downloaded 4096 times. For a 
scientific paper, this is an enormous 
number in a very short time.

Congratulations to all the authors!
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Image 1 shows a human blastocyst comprised of more than 100 cells on day 5 of culture. Genetic testing of this embryo 
revealed abnormalities in sex chromosomes and it was then submitted to one of our research studies on genetic composition. 
Each nucleus is labeled in blue using a DNA binding dye and the red linear patterns reveal the cell boundaries for each of the 
individual cells of the blastocyst. You may notice a tight cluster of cells (upper right quadrant) likely reflecting the inner cells 
that will go on to form the embryo itself. The remaining cells, and the vast majority, are cells of the trophectoderm that will go 
on to form the placenta. Note the large nucleus (top left).

After digital image processing, we can view the same embryo in a somewhat different light as shown in Image 2. Here many 
more discrete features of the blastocyst are revealed that allow our investigations to assign more specific functions and 
patterns to embryos in the course of CHR research activity. Among these, the large nucleus noted above we believe shows a 
cell with an abnormal genetic composition, possibly undergoing extrusion from the embryo to assure its genetic fitness. Both 
images were taken with a confocal microscope.

An 8 cell mouse embryo is shown here using conventional fluorescence 
microscopy; note the difference in clarity when compared to the two 
confocal images. The main feature in this embryo is shown at the twelve 
noon position as the organization of a single mitotic spindle indicates 
a cell that was in the active state of dividing at the time the embryo 
was prepared for imaging.In this sample, the yellow-green staining 
is attributable to the microtubules that organize and separate the 
chromosomes in dividing cells and may fail to function properly as the 
embryo divides leading to errors in the distribution of a full complement 
of chromosomes to each of the cells. Whether PGT-A can truly identify 
the genetic status of embryos remains a matter of much concern, a 
subject we at the CHR continue to work on behalf of our patients to 
better understand.

Photo Gallery
Dr. Albertini’s

Photos prepared by David Albertini, Ph.D.
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General 
Medical News
An important step in deciphering 
T-cell immune responses
A recent paper from the National Cancer Institute in 
Bethesda, MD, in Science magazine represents a milestone 
in our understanding of T cell immune responses.2 Though 
much has been learned about these complex responses, 
demonstrating that they require exquisite coordination 
between antigen-recognizing T cells and a variety of 
signaling molecules to, ultimately, mount the kind of 
specific responses required to counter harmful pathogens, 
how different antigens result in different overall responses 
has to this point not been clear, - with an important cause 
being the large variety of involved signaling molecules. 
Now Achar et al overcame this difficulty by utilizing a 
machine-learning artificial intelligence (AI) approach 
that allowed them to infer how antigen encoding of 
pathogens predicts T cell responses.1

Considering the extremely complex nature of this 
study on simply technical grounds, an accompanying 
commentary by Armita Nourmohammad, PhD from 
the University of Washington in Seattle, in the same issue 
of Science magazine is extremely helpful.2 It, indeed, takes 
a physicist to help readers to at least start understanding 
the ingenious design of this study. As she points out in her 
commentary, the AI approach used in this study “likely 
identified the appropriate representation in which the profile 
of an immune response  can be predicted by a simple model 
with (only) a few parameters.” That, of course, potentially 
opens a multitude of exciting new research directions. 
One, for example, through simple modeling may predict 
what a normal immune response to a pathogen may be 
and whether infected patients are able to mount a correct 
immune response or not. As Nourmohammad points 

out, another future direction this study points to is the 
possibility of experimental manipulation of this system for 
therapeutic reasons, designing molecular environments 
made up of different cytokines that could produce specific 
desired immune responses.
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Discovery of an important new gene 
in inflammation with significant 
therapeutic potential in chronic 
inflammatory conditions  
There probably is no medical specialty which does not 
routinely confront chronic inflammation in its patient 
population, and that, of course, includes reproductive 
medicine when, for example, dealing with conditions 
like endometriosis,1 polycystic ovary syndrome,2 etc. 
Now investigators from Cedars-Sinai Medical Center in 
Los Angeles reported the discovery of a gene essential for 
inflammasome assembly.3

As the authors noted in their paper, inflammatory 
innate immune responses are initiated via intracellular 
sensing of stress and various danger signals by initiating 
inflammasome assembly, caspase-1 activation, pyroptotic 
cell death and discharge of interleukin (IL) IL-1ß, IL-18 
and danger signals.3 The well-coordinated  and regulated 
so-called NLRP3 inflammasome in human macrophages 
is assembled after NLRP3 senses infectious patterns and 
sterile danger signals. How that is done has, however, so-far 
not been well understood. 

The California-based investigators in this manuscript 
now succeeded in identifying NLRP11 as an essential 
component of NLRP3 inflammasome activation by 
being able to prevent the assembly of the inflammasome. 
Specifically, elimination of NLRP11 prevented NLRP3 
inflammasome activation by preventing its assembly, while 
restoring expression of NLRP11 restored the assembly 
and activation. These findings, moreover, are specific to 

NEWS IN THE LITERATURE, revelant 
to REPRODUCTIVE MEDICINE

Likely in compensation to previous month’s scarcity of interesting articles in news media and 
medical as well as basic science literature, interesting articles with strong relevance for reproductive 
medicine appeared in recent weeks in abundance in the literature. This section, therefore, in this, 
likely, last issue of the VOICE  for this academic year will be a little longer than usual.
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humans since mice, for example, do not express NLRP11.
They further pointed out that NLRP3 is a unique central 
sensor for infection and stress, implicated in many 
inflammatory diseases. This study’s data, therefore, 
suggest that NLRP11 may contribute a check point 
control for NLRP3 assembly which, of course, could 
be therapeutically explored in blocking inflammatory 
diseases.
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We all need young brain fluid!
This is not a joke: we all could likely benefit from getting 
brain transfusions with young peoples’ cerebrovascular 
fluids, - if the mouse is a good model. In some analogy to 
studies when, a few years back, the vasculatures of older 
mice were linked with the vasculature of younger mice, 
thus allowing circulation of “younger blood” through 
the older mouse and seeing evidence of rejuvenation in 
the older animals, scientists from Stanford and other 
Universities now repeated the same protocol even simpler 
by transferring cerebrospinal fluid from younger into 
the brain of older mice. Amazingly, these transfusions 
improved the memory of the older animals.

The investigators suggested that the “fresh” fluid, likely, 
improves conductivity of neurons which improves making 
and recalling memory. They further identified Fgf17 
(fibroblast growth factor 17) infusion into the brain is 
sufficient to boost OPC (oligodendrocyte progenitor cell) 

proliferation and long-term memory consolidation in 
old mice, while blockage of the growth factor in young 
mice impaired cognition. 

Imagine the possibilities if the same turns also out to 
happen in humans. Fgf17 will become a very popular 
molecule! A commentary to this article in the same issue of 
the Nature magazine is also a worthwhile read.2 
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The limits of statistical analyses
The former British Prime Minister, George Canning, is 
quoted to have said, “I can prove anything by statistics 
except the truth,” a sentiment widely shared in the medical 
community, often for wrong reasons but, not infrequently, 
for several good reasons. In a very interesting recent 
Commentary in Nature magazine three European scientists 
presented such a good reason in a very original viewpoint 
by arguing that, “one statistical analysis must not rule 
them all,” and, in further explanation, that, “any single 
analysis hides an iceberg of uncertainty, that multi-team 
analysis can reveal.”2 

Space limitations don’t allow us to go into too much detail 
(we strongly recommend this publication to our readers 
interested in a better understanding how to evaluate the 
validity of the scientific literature we daily consume) but 
here are a few leitmotifs: Whether it is the P value or any 
other single test and/or method used to quantify inferential 
uncertainty, the authors basically point out that a single 
uncertainty analyses can never tell a complete story 
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News in Clinical 
Reproductive 
Medicine
Finally, some data about “social” 
oocyte cryopreservation
The cryopreservation of oocytes in attempt to extend the 
reproductive lifespan of women, by some called “social 
egg-freezing,” by others given the term “non-medical egg-
freezing,” has, in itself, become an industry, to some degree 
intermingled with IVF as a fertility treatment but in many 
ways a clearly distinct entity, serving a different purpose 
and a different patient population.

Though social egg-freezing under rather dubious 
circumstances by the ASRM Ethics Committee several years 
ago under pressure from “industry” was declared no longer 
“experimental” (after the ASRM’s Practice Committee, 
only a few years earlier, clearly emphasized its 
“experimental nature” for lack of even minimal outcome 
data), the CHR (as repeatedly noted in the pages of this 
newsletter before), exactly because outcome data have 
been lacking, to this day considers social egg-freezing 
and experimental procedure.

A just published recent study by colleagues from the New 
York University Langone Prelude Fertility Center here 
in NYC, therefore, immediately attracted our attention 
since it, likely, represents the first study with at least some 
meaningful outcome data regarding social egg-freezing.1 
And some of these data were somewhat surprising: The 
authors reported on a good number of cycles, 543 patients 
who underwent 800 oocyte cryopreservations, 605 thaws 
and 436 transfers. A first surprise was that, considering 605 

because levels of real uncertainty are almost always much 
higher than revealed in only a single analysis.

This is a frequent contributing factor why disease models 
so often are far-off reality, as we recently again witnessed 
during early Covid-19 modelling studies by some well-
known epidemiologists who were miles off course in their 
projections. The authors make this point by stating that, 
“formal methods cannot cure model myopia, because 
they are firmly rooted in the single-analysis framework.” 
Their conclusion that, “medical journals, governments 
and philanthropists should actively recruit and support 

multi-analysis teams” makes, therefore, eminent sense. 
Considering how much “poor,” often very misleading 
science is published in the infertility literature, we 
strongly recommend this manuscript for further study.

In the following section regarding News in Clinical 
Reproductive Medicine we also discuss another recent 
manuscript that specifically addresses design flaws and 
statistical challenges regarding fertility treatments.3
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thaws and only 436 transfers, over a quarter of patients 
(27.93%) who had a thaw ended up with not even one 
embryo for transfer. A big part of this loss was that 21% 
of oocytes did not survive thawing but the paper does not 
reveal how many women ended up without embryo transfer 
because they either did not produce blastocysts and/or after 
PGT-A had no euploid embryos for transfer. 

Reported numbers are, however, not fully transparent: 
The authors report 262 euploid transfers and 158 non-
biopsied transfers (i.e., 60.1% of cycles underwent 
PGT-A) , which adds up to above noted 436 transfers. As 
unfortunately is too often the case, the paper reports live 
birth rates only with reference point embryo transfer 
(i.e., 27.93% of patients who did not have even 1 embryo 
for transfer were excluded). Reporting with reference 
embryos transfer, therefore, always significantly 
exaggerates IVF outcome since poorer prognosis patients 
have been excluded from consideration.

When the authors, therefore, report a live birth rate 
of 55% for PGT-A patients and of 31% for non-PGT-A 
patients, they follow the usual pattern of misinformation 
about PGT-A outcomes and are misleading the audience 
into believing that PGT-A improves IVF cycle outcomes. 
They, moreover, note an average live birth rate for all 
transfers of 39% which, based on by-intent analysis, must 
probably be reduced by roughly a quarter, which would 
suggest a true live birth chance for women who pursue 
social egg freezing within roughly 4 years from freezing 
of slightly below 30%. Considering that 173 patients (32%) 
still have frozen embryos, this number cumulatively may 
slightly improve.

These are somewhat disappointing numbers considering 
the relatively young ages at which women usually freeze 
their eggs, especially considering that roughly a quarter 
of women end up without transferrable embryos. This, 
after all, was their purpose for freezing embryos, so 
they would be able to extend their reproductive life 

The Voice | June 2022 | 21



span. It, of course remains to be seen whether these 
numbers are center-specific or represent an average 
standard, patients must expect everywhere; but assuming 
for a moment that patients, indeed, experience this 
degree of cryopreservation-failure, this would be quite 
disappointing and would clearly require inclusion into 
informed consent procedures for social egg-freezing.
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More evidence for possible adrenal 
insufficiency (which can lead to 
secondary ovarian insufficiency) after 
exogenous corticosteroid treatments

An important discovery CHR’s investigators have made 
in recent years is the adrenal-ovarian hormonal axis, 
through which the adrenals can control ovarian function 
if adrenal androgen production becomes insufficient. 
Once the zona reticularis fails to put out adequate 
androgen amounts and a woman significantly becomes 
hypo-androgenic, her folliculogenesis may slow or 
completely arrest. With declining estradiol production 
by follicles, FSH will rise, producing a hormonal picture 
that mimics primary ovarian insufficiency (POI), even 
though the condition, of course, reflects a secondary 
ovarian insufficiency. CHR investigators have previously 
reported on cases of SOI1,2 and, since insufficiencies of 
the two other adrenal zonae always has an autoimmune 
etiology (Addison’s disease), until recently believed 
that insufficiency of the zona reticularis also must be 
autoimmune in etiology.

CHR investigators, however, recently also reported the 
first two cases where adrenal insufficiency of androgen 
production was not of autoimmune etiology but was 
caused by exogenous corticosteroid treatments that 
induced the shutdown of ACTH production in the 
pituitary which, in turn, led to insufficiency of adrenal 
androgen production (a paper is currently under review3). 
They in this paper concluded that corticosteroid-induce 
adrenal insufficiency must occur much more often than 
has so-far been appreciated. And in this conjunction a 
recent paper by U.S and European authors from different 
universities in Nature Medicine, indeed, reported extensive 
adrenal suppression from inhaled corticosteroids, to 
much larger degrees than so-far appreciated.4

In practical terms this means that clinicians who treat 
women on long-term corticosteroid therapy should be 
cognizant of the possibility that what they perceive as 

a potential case of POI may, in reality, be a case of SOI, 
easily treated through androgen supplementation.
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Why are adverse pregnancy outcomes 
in the U.S. increasing? It does not 
seem to be older age

Investigators from the Feinberg School of Medicine at 
Northwestern University recently published an interesting 
paper in the Journal of the American Heart Association1 in 
which they reported that significant adverse pregnancy 
outcomes (APOs) available over the last 12 years 
(2007-2019) doubled in frequency, now aggregated 
complicating 1 in 5 live births.

Under the assumption that ever older women are having 
children, often with help of fertility centers, such results 
as providers of fertility services, of course, make us 
immediately feel guilty. Surprisingly, however, we, this 
time, are not the guilty party because age at pregnancy did 
not account for these observed trends. And, if it is not 
maternal age, one must ask, what then are the causes? As a 
national statistic, these numbers are even more worrisome 
if they cannot be attributed to older mothers.
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Finally, a potential biomarker for 
sudden infant death syndrome 
(SIDS)?
Investigators have for decades been chasing to no avail 
after a biomarker that could identify infants at risk for 
SIDS. Research has, however, been suggesting that 
dysfunction of  the autonomous nervous system may 
play a role in the syndrome. Australian investigators now 
appeared to confirm this when reporting in eBioMedicine 
that butyrylcholinesterase (BChE), an enzyme of the 
cholinergic system, was lower in blood of babies who 
subsequently died of SIDS in comparison to controls. 
Newborn babies at risk, thus, appear to experience a yet 
unidentified cholinergic deficit that predisposes them to 
SIDS. BChE, therefore, could evolve as a screening toll 
for SIDS risk in newborns.1 Though we are somewhat 
underwhelmed by the presented data (the authors must be 
given credit for pointing the weaknesses of their study out 
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with admirable transparency), this study 
may point the way toward prevention of  major tragedies 
for many young couples.

REFERENCE
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Monkeypox is not a new Covid but 
can affect pregnancy
While this newsletter is written, only 25 cases of 
monkeypox have been reported in the U.S., and per 
WHO ca. 1000 worldwide. We, therefore, very obviously 
are not facing another viral pandemic but an unusual 
number of cases of a viral disease, in the past only rarely 
seen outside of Africa. According to an article in Ob.Gyn. 
News by Eliza Partika,1 the CDC reported that none of 
the U.S. cases involved a pregnant woman. As the article, 
however, also points out the disease can be contracted 
in pregnancy and the virus can infect the pregnancy. 
Though rarely a fatal condition, infants, and young 
children, somewhat paradoxically, are at greatest risk for 
developing severe symptoms.

The literature on monkeypox in pregnancy is sparce, 
with Partika mostly quoting a recent British paper in 
the ultrasound literature that offers a contemporary 

summary of the subject,2 concluding the obvious: Women 
infected during pregnancy should be carefully watched 
with pregnancies, especially above 26 weeks, being 
carefully monitored for growth retardation. For a more 
comprehensive review, we recommend an earlier 2017 
paper in the infectious disease literature,3  which describes 
monkeypox as a smallpox-like disease and (with some 
foresight) as a globally important emerging infectious 
disease caused by the monkeypox virus, and as a serious 
public health concern in Central and Western Africa 
(especially in the Democratic Republic of Congo) where the 
virus is endemic. The article also points out that practically 
nothing is known about the virus in pregnancy.

Though not yet confirmed, there have been suggestions, 
mostly published in the lay press, that the virus may be 
transmittable through sexual intercourse, especially 
between men. The virus previously was not known to 
be transmitted in this way, though it was known to be 
transmitted through close contacts skin to skin. As new 
knowledge is developed about the behavior of this virus in 
association with pregnancy, we will offer updates.
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“  patient  testimonial.
As someone who’s had a couple of cycles not work 
out, I witnessed how Dr. Gleicher and his team treat 
each setback as a learning opportunity to do better 
in the next try. There was no “let’s try this again and 
hope that we’ll be lucky” type of approach. They 
tweaked the approach for every cycle, based on 
what we learned from the previous cycles. While our 
odds weren’t great and it took us quite a few tries to 
finally get pregnant, we both felt like we were going 
somewhere rather than running in circles. In the 
end, I really liked that he gave me all the information 
I needed, negative or positive, and let me (and my 
partner) make our own decision about our treatment.
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Does in utero exposure to Cannabis 
make children fat?

So it seems, based on a recent publication by U.S. 
investigators from several medical schools which offered 
several somewhat surprising findings.1 The first was that 
15% of 103 mother/offspring sets were exposed to 
cannabinoids (i.e., mothers had traceable amounts in their 
urine suggesting fetal exposure). This is a shocking number, 
considering that it is now widely accepted that prenatal 
exposure to cannabis by offspring affects childhood 
cognition and behavior. In this study, the authors for the 
first time looked at metabolic effects, and the results were 
not any better. Moore et al, indeed, found a significant 
association between cannabis exposure in utero and 
subsequent obesity by age 5. 

One really must start wondering whether the relaxation 
of cannabis laws in most states over the last several years 
isn’t creating an onslaught of unintended consequences 
for our children. Today’s cannabis is very different from 
our parents’ cannabis in that its potency has dramatically 
increased. With that comes increasing addictiveness, 
and an explosion in psychiatric problems in our youths, 
unfortunately including quickly increasing suicide 
rates. And now cannabis use also appears to affect the 
metabolism of our children. One more thing to reevaluate 
in how this country is currently run!
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Evidence for allogeneic rejection of 
products of conception?
Because of the decades-long interest of the CHR in 
reproductive immunology, the VOICE has repeatedly 
addressed the subject of pregnancy being a paternal 
semi-allograft and only in a recent issue noted that some 
colleagues to this day do not believe that the maternal 
immune system ever “rejects” a pregnancy. Considering 
pregnancy primarily an immunological rather than an 
endocrine event, this is, of course, not how the CHR 
views pregnancy. Very much to the contrary, the CHR 
strongly believes in the analogy to solid organ transplants, 
which can and will be rejected by recipients’ immune 
systems, unless proper tolerance pathways have been 
induced in the recipient that make the organ transplant 
immunologically “invisible” to a recipient’s immune system.

The same must happen to the immune system of a 
mother if she is to experience an immunologically 
uncomplicated pregnancy. This view of pregnancy 
recently received support through publication of a study 
by French investigators,1 who aimed to confirm what has 
been rumored for quite some time, namely that chronic 
histiocytic intervillositis of the placenta should be viewed 
as a manifestation of alloantibody-mediated rejection. 
In doing so, the authors demonstrated the binding of 
alloantibodies to paternal leukocyte antigens, which 
activated the classical complement pathway, leading 
to deposits of C4d and formation of the terminal C5b-9 
complex, thereby fulfilling the criteria for rejection laid 
down by the so-called Banff classification.
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Apropos, there is also increasing evidence that what 
induces labor is the end of above noted tolerance, i.e., - 
yet another rejection mechanism. Stanford investigators 
recently, indeed, published a peripheral immune signature 
of labor 2
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Design flaws and statistical 
challenges in evaluating fertility 
treatments
Introducing here a relatively new journal in the field of 
reproductive medicine, this is also a manuscript  where, 
for a change, researchers do not like their names in 
the reference list. The two British authors of this paper 
forcefully, yet “British-polite,” in a commentary quite well 
summarize the many daily sins one can witness in many, if 
not most, journals in our specialty. This, of course, has been 
a repeated theme in varying frameworks in this newsletter. 
It is often depressing to see how obviously inappropriate 
papers still appear in print  (see also in the prior section the 
discussion of limits in statistical analyses in general).

The two authors well describe frequently observed design 
flaws, incorrect statistical methodologies, analyses and, 
of course, incorrect statistical conclusions, often from the 
authors’ own data and analyses. We have also repeatedly 
addressed the increased pressures journal editors find 
themselves under these days, whether it is the increase in 
submissions, declining availability of competent reviewers, 
the pressure from owners and/or publishers to improve 
citation indexes, which feeds advertisement income 
and, especially in our field, the pressure from industry 
and quickly growing Private Equity – driven IVF clinic 
networks, which literally control certain journals.
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An update on antiseizure 
medications in pregnancy
Anti-convulsive treatments in pregnancy have been 
on a yoyo ride for decades: Initially considered to have 
significant effects on offspring and, therefore, strongly 
recommended to be avoided whenever possible, that 
attitude has changed over the last 20 years, as deemphasis 
of risk has occurred. But now comes another study 
from Norway which suggests that prenatal exposure to 

topiramate, valproate, and several duo-therapies against 
seizures are associated with significantly increased risks 
of neurodevelopmental disorders in offspring, including 
autism spectrum disorders and intellectual disabilities. 
Moreover, risk increased with higher medication dosages.1

These are not radically new news here because, even with 
less emphasis on dangers to offspring over the last two 
decades, there has been an awareness that anti-seizure 
medications should only be used if really needed and at 
lowest possible dosages. This paper, therefore, only unlikely 
will change practice patterns but it does serve as a good 
reminder that anti-seizure medications in pregnancy are 
not “innocent.”
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What colleagues think overturning 
Roe v. Wade may mean for IVF in the 
U.S.

Glenn Cohen, JD, professor of law at Harvard University, 
and Eli Y. Adashi, MD, MS, former Dean of the medical 
school at Brown University and now a professor at the 
school, both old friends of the CHR, and one of the most 
prolific writing partnerships in the crossroads of medicine, 
ethics and the law, are two of the three authors of a recent 
Viewpoint in JAMA expressing concern about how IVF 
practice might get caught up in the abortion issue.1 

Demonstrating their usual exquisite emphasis on detail, 
they educate about current differences in state laws when 
it comes to IVF and in the process, whether on purpose or 
coincidentally, also about how one can expect the landscape 
of abortion laws to look like, should Roe v. Wade, indeed, be 
overturned by returning abortion decision to states. 

Readers of the VOICE may recall that this newsletter 
addressed the same subject in last month’s issue, concluding 
that, even though the abortion issue and IVF overlap 
ideologically, philosophically, and ethically to significant 
degrees, we expect no significant impact on IVF even in 
states that may pass restrictive laws regarding abortions. 
Cohen et al., in principle agreed with this conclusion, 
noting that currently already roughly 2% of U.S. newborns 
are the result of IVF. They, however, did sound more 
concerned in their comments than this newsletter last 
month. Only time will tell who was more correct.
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Genetics
Genes involved in human 
reproduction failure
Latvian colleagues recently published an interesting 
systematic review of genes involved in female 
reproductive failure based on 1,256 articles considered 
appropriate.1 They found 183 unique gene-disease pairs 
associated with different causes of reproductive failure, 24 
of which they considered “definitive,” 36 as “strong,” 19 as 
“moderate,” 81 as “limited,” and in 23 they were unable to 
detect any evidence.

These kinds of papers, especially for clinicians, can 
be tenuous to read; they, however, are worthwhile 
remembering whenever one comes across new observations 
and wonders about their genetic backgrounds or, 
alternatively, learns about a genetic association and then 
can explore it in clinical research.
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What does aneuploidy mean for cell 
function and behavior?
A proper understanding of aneuploidy has in recent 
decades become increasingly important in reproductive 
medicine. The CHR, indeed, considers the broadly based 
lack of such understanding in the infertility community 
as a principal reason for the in our opinion increasing 
misapplication of PGT-A and other genetic testing in 
reproductive medicine.1 Come now two investigators and 
publish the perfect review article, describing the effects of 
aneuploidy on cell behavior and function.2

After reviewing causes of aneuploidy, the authors 
discussed aneuploidy’s consequences: how it affects 
gene expression, which in turn affect karyotype-specific 
effects on cellular physiology and function and, therefore, 
cellular fitness. They also address the increasingly evident 
association between aneuploidy and carcinogenesis as well 
as metastatic invasiveness, which, as frequently before 
noted in this newsletter, is also a very relevant analogy for 
a potential role of aneuploidy in preimplantation-stage 
embryos in support of implantation.
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Expanded noninvasive prenatal 
genetic screening
This newsletter in recent issues repeatedly addressed 
noninvasive prenatal screening (NIPS) since, like PGT-A, 
it suffers from a very high false-positive rate. If correctly 
used, it, however, even if false-positive, does not have to 
be “lethal” for a pregnancy because positive results with 
NIPS are usually seen as an indication for either CVS or 
an amniocentesis, which will correct any error made by 
a NIPS. A false-positive PGT-A, in contrast, usually 
does become “fatal” for an embryo because it, at best, is 
only not used, but in many cases such embryos are simply 
disposed of.  

Expansion in the use of NIPS into rare genetic conditions 
is, however, nevertheless raising concerns. We, therefore, 
here feature a Commentary from colleagues from the 
ObGyn Department at NYU Langone Health and the 
Division of Medical Ethics at NYU Grossman School of 
Medicine (including CHR’s friend and at times collaborator, 
Prof. Arthur C Caplan, PhD), expressing a degree of 
concern about the low predictive values of many of 

those tests,1 a concern recently also expressed by CHR 
investigators.2 The CHR also fully supports the authors’ 
conclusions that, “if a test fails to meet accepted standards 
government agencies should consider regulating the 
accuracy and promotional claims of commercially 
available tests.” This, indeed, is exactly the conclusion the 
CHR’s investigators of PGT-A have been making for years 
when it comes to PGT-A.
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“like PGT-A, [NIPS] 
suffers from a very high 
false-positive rate.”
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Reproductive 
Biology and 
Embryology
More on human embryo models 
assembled from embryonic stem cells
We are especially pleased to present here a recent 
publication from the Brivanlou Laboratory at Rockefeller 
University in NYC because those investigators are not 
only great collaborators of the CHR but also real friends. 
They now published in Cell Stem Cell a new assembloid 
approach for modeling the post-attachment period 
of human embryos. This was achieved by co-culturing 
human embryonic stem cell (hESC)-derived polarized 
epithelium with also hESC-derived extraembryonic 
tissues generated by direct differentiation. Remarkably, 
these assembloids (as they were described by the authors) 
fully mimic in vitro attachment as well as anteroposterior 
symmetry breaking and produced cells which turned out 
to be transcriptionally similar to human gastrula.

Because human implantation is still basically a black 
box, good implantation models have, of course, enormous 
potential to better our understanding of implantation 
biologically as well as immunologically. The availability 
of this model in the Brivanlou Laboratory is, of course, 
especially exciting for the CHR, and, using this model, we 
are looking forward to several interesting collaborations in 
the future. 
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Eliminating heteroplasmy after 
nuclear/spindle transfers
Mitochondrial replacement therapy via nuclear and/
or spindle transfers is in the U.S., currently prohibited 
by the FDA. It  can have two clinical  purposes: It can 
eliminate mitochondrial genes transmitting so-called 
mitochondrial diseases and has also been suggested as a 
treatment for advanced female age since it would allow 
replacement of cytoplasm from older eggs with cytoplasm 
from younger donor eggs and, in so doing, replace “older’” 
with “younger” mitochondria.

One of the major problems with these procedures 
is, however, heteroplasmy. What this means is that 
some mitochondria stick to the nucleus and can start 
proliferating, which in turn can lead to recurrence 
of the underlying mitochondrial disease. Whether 
mitochondrial replacement really improves egg quality 
is rather questionable, and how much and how quickly 
heteroplasmy can affect egg quality is unknown.

Now Chinese investigators developed a method to 
prevent the occurrence of  heteroplasmy by tagging 
the mitochondria with an autophagy receptor, thereby 
destroying the disease-carrying mitochondria.1 For the 
prevention of inheritance of mitochondrial diseases which, 
since mitochondrial genes are always inherited from the 
mother, goes only from mother to offspring, this may be an 
important discovery.

REFERENCE
1. Fan XY, et al. Nat Biome Eng 6(4):339-350

One step closer to restoring fertility 
in ovaries
Our Japanese colleagues never disappoint when it comes 
to original research and breakthroughs  in reproductive 
biology. In mouse experiments they are truly unbeatable.  
This time colleagues from Kyoto University produced a 
beautiful study, in which gene therapy with AAVs (adeno-
associated viruses) of mouse ovaries from congenitally 
infertile mice due to a granulosa defect was effective in 
restoring ovarian fertility. This was possible because AAVs 
penetrate the blood-follicle barrier and infect granulosa 
cells without integration into the offspring’s genome. 

If oocytes and granulosa cells cannot appropriately 
signal between each other, infertility ensues. Attempts at 
manipulating the microenvironment of the oocyte within 
the follicle have mostly failed because the blood-follicle 
barrier is in principle impermeable. Microinjections of 
AAVs into the ovary, however, penetrated the barrier, 
achieving long-term gene expression in follicles. 
By injecting an AAV with the mouse Kitl gene into 
congenitally infertile KitlSI-t/KitlSI-t mutant mice which lack 
Kitl but do have primordial follicles.1

The authors correctly point out that this paper offers 
a breakthrough in investigating oocyte-granulosa 
interaction through manipulation of the oocyte 
environment but also could lead to powerful treatments 
of female infertility, caused by poor oocyte granulosa 
communications.
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