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THE 
VOICE
We are pleased to welcome you to the first issue of the VOICE 

for the academic year 2021/2022. A new publishing team has 

taken over, and differences in style and content distribution 

will, therefore, become quickly apparent. Hopefully also very 

apparent will be this publication’s strong efforts to reach out 

to a more national and international readership, reflective of 

the origins of CHR’s patients and of the many visitors to CHR’s 

very popular website www.thechr.com. 

 

With September being National PCOS Awareness Month, we, of 

course, are paying special attention to several important 

aspects of the polycystic ovary syndrome (PCOS), some based on 

research performed over recent years at the CHR and, therefore, 

mostly also still unknown to many colleagues in the 

infertility field. Other subjects addressed again in this issue 

of the VOICE are third-party egg donation, fertility 

preservation through egg and embryo cryopreservation, and the 

rapidly growing interest and demand for LGBTQ fertility. Add 

to this news about the resurgent COVID-19 pandemic due to the 

delta-strain, relevant to women who wish to conceive or already 

are pregnant, summaries of a truly remarkable number of peer 

reviewed papers published over the summer by the CHR’s 

investigators in some of the leading medical and science 

journals, and a news section addressing other relevant topics 

relating to reproduction, and we are proud to offer a 

newsletter we are confident will engage our readers’ interest. 
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What Is  
New In PCOS

3

PCOS is in the infertility literature often described as 
the most frequent cause of female infertility, affecting 
up to 27% of women during reproductive years.  
The term “syndrome” in polycystic ovary syndrome 
(PCOS) denoted the fact that PCOS is not a single 
disease but a basket of different conditions with 
common but, at times also varying, characteristics. 
These conditions are called “phenotypes,” and have 
been given letters to distinguish them. Over half of all 
PCOS cases are believed to be of the so-called 
“classical” phenotype A. That this phenotype is the 
most common one is, however, not the only reason 
why many physicians, when thinking about PCOS, 
have this phenotype in front of their eyes; 

The primary reason is that the external appearance of 
women with this PCOS phenotype is very typical: Affected 
women usually demonstrate truncal obesity, hirsutism 
(excessive hair growth), often in the face, acne, and early 
male pattern baldness. But other phenotypes do not 
necessarily have this appearance and most removed from 
the A-phenotype is the so-called “lean” phenotype D 
because, as its name already indicates, this phenotype has 
none of the stigmata that give the A-phenotype such a 
typical appearance. To the contrary, women with the D-
phenotype are skinny, attractive, and often have regular 
menstrual patterns (while A-phenotypes usually are 
irregular in their menses or even amenorrheic). Even in 
competent fertility centers phenotype-D patients, therefore, 
are often overlooked and go undiagnosed through life.

WH AT  MO ST  C OL L E AG UE S   
D ON' T  YE T  K NOW
The so-called Rotterdam criteria which have defined 
the various PCOS phenotypes A, B, C and D over 
decades, also established high androgen hormones 
(male hormones) as a principal diagnostic criterion for 
all PCOS phenotypes except for the D-phenotype, 
described a “non-hyperandrogenic.” And here the 
story gets interesting because, several years ago, 
when CHR investigators initiated a study of PCOS 
patients at the CHR and extracted all presumed PCOS 
patients from the center’s electronic research data 
base, they unexpectedly discovered that almost 100% 
of CHR’s PCOS patients were phenotype-D 
patients.1  On first impulse everybody believed that 
this must have been a programming mistake by the 
center’s statistician because, as noted earlier, 
phenotype-A patients are supposed to represent over 
half of all PCOS patients and CHR, seemingly, had 
almost none of those.  But on further checking, the 
initially reported distribution of PCOS phenotypes 
among CHR patients was reaffirmed, and CHR 
investigators suddenly found themselves struggling 
with explaining such a completely unexpected finding. 

The only possible explanation, however, created among 
them even more consternation because it overturned a 
decades-long assumption in the infertility field that A-
phenotype PCOS patients were the “worst” and most 
difficult to treat. The only explanation for the highly 
skewed distribution of PCOS phenotypes among the 
CHR’s patients was that phenotype-A patients 
conceived before reaching the CHR. Over many years, 
the CHR increasingly became a fertility center of “last 
resort,” with in recent years over 90% of new patients 
having previously failed (usually multiple) IVF cycles at 
(often multiple) other IVF centers. The absence of 
“classical” phenotype A women among CHR patients, 
therefore, could only mean that phenotype A PCOS 
patients conceived before reaching CHR. That CHR, 
however, saw such an overwhelming majority of “lean” 
phenotype D PCOS patients then must have meant 
exactly the opposite, namely that these women had 
not conceived at other IVF centers and, therefore, 
ended up at the “last resort” center called the 
CHR.  (continued on page 4) 
 



4

This explanation thus overturned the decades-
long belief that the “classical’ phenotype A was 
the primary infertility problem in association with 
PCOS. To believe that phenotype A was the 
clinically most significant PCOS phenotype made 
sense for several reasons: It was anovulatory 
and oligo-amenorrheic and later in life leads to 
metabolic syndrome (diabetes, hypertension, and 
heart disease), while the “lean” phenotype D 
usually is ovulatory with regular menstrual 
patterns and affected women are not 
predisposed to metabolic syndrome.  

Now, suddenly, the world was topsy-turvy for CHR’s 
investigators, and the “classical” phenotype A was 
responsive to traditional fertility treatments; yet the 
much rarer “lean” phenotype D was treatment resistant 
to traditional fertility treatments. In other words, the 
really difficult to treat PCOS phenotype was no longer 
phenotype A but phenotype D. This was the point when 
the CHR’s investigators got really excited because now 
they had the opportunity to determine what caused 
this treatment resistance of “lean” PCOS D patients; and 
this is exactly what they did and reported in two 
publications.2,3 What they found, we believe, radically 
changed how PCOS must be viewed.

W H AT  D I F F E R E N T I AT E S  T H E  “ L E AN ”  
P C O S  P H E N O T Y P E  D  F R O M  AL L  
O T H E R  P H E N O T Y P E S  
Trying to understand why the D-phenotype appears 
more treatment-resistant than the A-phenotype, CHR 
investigators pursued two important studies of the D-
phenotype.2,3 A central finding was the observation 
that the D-phenotype not only was non-
hyperandrogenic, as described by the Rotterdam criteria, 
but after age 35 was outright hypo-androgenic. In 
contrast to Rotterdam criteria, the studies, however, also 
revealed that, like all other PCOS phenotypes, including 
phenotype A, the “lean: phenotype D at young years 
(teenage years till approximately age 25) also starts out 
hyperandrogenic. It thus, is not always non-
hyperandrogenic, as to these days described in most 
textbooks. Moreover, it, likely is derived from a condition 
several years ago by NIH investigators described as 
bilateral nodular adrenal hyperplasia.4 In contrast to all 
other PCOS phenotypes which remain hyperandrogenic 
into advanced ages, the “lean” phenotype by 
approximately age 25 starts dropping adrenal androgen 
production (in women half of all androgens come from 
ovaries and the other half from adrenal glands), reaching 
hypo-androgenic low levels by approximately age 35. 
The latter finding caused considerable excitement 
among CHR investigators since hypoandrogenism in 
infertile women has been a long-standing research 
interest at CHR. CHR investigators, indeed, introduced 
the concept of hypo-androgenism as an important 
cause of female infertility to the fertility field and 
reported over 20 papers on the subject, demonstrating 
that androgen-supplementation (mostly with DHEA) 
improved outcomes of infertility treatments. Why low 
androgen levels can cause female infertility has in the 
meantime been well elucidated in several animal 
models,5 and androgen supplementation in hypo- 
androgenic infertile women has become routine 
treatment in many fertility centers, even though some 
colleagues, because of lack of appropriately powered 
prospectively randomized studies, are still skeptical. 

[CONFLICT STATEMENT: Please be advised that the CHR and 
some of its physicians hold several U.S. and Canadian user 
patents claiming outcome benefits in selected infertile 
women from supplementation with DHEA and other 
androgens. The CHR also receives royalties for these patents 
from several companies claiming such benefits for their DHEA 
products]. Recognizing that the “lean” PCOS D phenotype at 
more advanced ages uniformly becomes hypo-androgenic, 
thus, suddenly offered a potential explanation why these 
patients had been so treatment-resistant before reaching the 
CHR. The finding of these two studies also explained why this 
phenotype to this day by most colleagues is considered 
non-hyperandrogenic: The answer is that most PCOS 
patients are diagnosed after age 25, when they either already 
are normo- or already hypo-androgenic. CHR investigators, 
therefore, gave at that point women who had reached the 
hypo-androgenic stage after age 35 the diagnostic acronym 
hypo-androgenic PCOS-like phenotype (H-PCOS).2,3 As will 
become apparent shortly, based on further research, CHR 
recently modified this terminology. Unsurprisingly, androgen 
supplementation with DHEA reversed the treatment 
resistance patients previously experienced, and patients who, 
often, had previously failed multiple IVF cycles at multiple IVF 
centers, suddenly, started conceiving. As the word got out, 
more and more “lean” PCOS patient self-referred to CHR and 
such patients now are among the most frequent new patient 
diagnoses at CHR. To learn more about the diagnostic 
features of the “lean” PCOS phenotype, readers are referred 
to above cited two references.2,3 One additional important 
issue must, however, be addressed here: The ”lean” D-
phenotype is highly associated with autoimmunity and/or 
inflammation; i.e., a hyperactive immune system. 
Approximately 85% of women with this phenotype 
demonstrate evidence of a hyperactive immune system, 
among those 45% show autoimmune thyroid disease. 
Hyperactive immune systems, however, increase miscarriage 
risks. “Lean” PCOS patients, therefore, are at increased risk to 
miscarry and must, therefore, be protected from such a 
fate.  (continued on page 5) 
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Likely the most important consequence 
of the new definition of the “lean” 
PCOS phenotype-D by CHR 
investigators is, however, the 
recognition that PCOS, likely, 
encompasses two distinctively different 
genomic backgrounds: The first is 
made up of what under Rotterdam 
criteria represents phenotypes A, B and 
C, all characterized by lifelong 
hyperandrogenism and metabolic 
syndrome. These phenotypes, therefore, 
primarily appears to reflect a metabolic 
disease state. The phenotype D, in 
contrast, however, goes from hyper- to 
hypo-androgenism and primarily 
appears to reflect an immunologically 
driven genomic process, characterized 
by autoimmunity and inflammation.  
It, therefore, may be time to start 
viewing PCOS as a syndrome made up 
of two very distinct disease states, 
each represented by its own distinct 
genomics. In a just submitted 
manuscript, CHR investigators created 
new acronyms for these two PCOS 
forms: The acronym H-PCOS 
(hyperandrogenic PCOS) was now 
reserved for the metabolic PCOS 
condition, while the immunological 
condition, because of its switch-of 
from hyper- to hypo-androgenic, was 
given the acronym HH-PCOS 
(hypo-/hyperandrogenic PCOS). 
 
REFERENCES 
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Relative importance of AMH and androgen changes with 
aging among non-obese women with polycystic ovary 
syndrome. J Ovarian Res; 2015:8:45 
2.Gleicher N, Kushnir VA, Darmon Sk, Wanh Q, Zhang L, 
Albertini DF, Barad DH. New PCOS-like phenotype in older 
infertile women of likely autoimmune adrenal etiology with 
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2017;167:144-152 
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“PCOS DIETS” 
And now to a much more practical subject: have 
you heard about “PCOS diets”? They suddenly 
have become a hot topic all over the Internet. But 
looking a little closer into the wisdom that is being 
offered, it quickly becomes apparent that 
practically nobody is addressing the 
immunological HH-PCOS. Universal attention is 
given only to the metabolic H-PCOS.  
Because H-PCOS patients usually are overweight, 
everybody is talking about weight loss; and 
because these patients even at younger ages 
already often suffer from insulin resistance, 
everybody is recommending avoiding refined 
carbohydrates since those promote insulin 
resistance. Recommended foods are high-fiber 
vegetables and fish. What, therefore, really 
happens when most so-called PCOS diets are 
offered, they are weight loss diets (and, yes, of 
course in combination with exercise), derived 
from the basic assumption that all PCOS patients 
must be struggling with overweight. But, as we 
already know from the preceding section, this is, 
of course, not true: a good number of PCOS 
patients are “lean” women and the last thing they 
need is further weight loss. As HH-PCOS patients 
they, however, may benefit from an anti-
inflammatory diet since, as noted before, ca. 85% 
demonstrate autoimmunity and/or inflammation 
if appropriately tested. This kind of diet involves 
avoidance of wheat/gluten, dairy and sugar and 
active use of anti-inflammatory spices like cumin. 
The Mediterranean diet, heavy on olive oil, grains, 
and fatty fish, is widely considered anti-
inflammatory as well. This is basically the same 
diet also recommended for another major 
inflammatory infertility diagnosis in women,- 
endometriosis. PCOS diets,” per-se, therefore, 
really do not exist; once diagnosed with PCOS, 
changing one's eating habits may, however, make 
sense, but only if the underlying PCOS condition 
has been identified. Just as losing weight makes no 
sense with HH-PCOS, an anti-inflammatory high 
calory diet may do absolutely no good in a H-
PCOS patient. Which brings us to another 
important point of difference, we previously 
addressed on several occasions in this newsletter: 
Infertility patients, and especially PCOS patients, 
are frequently taking a variety of supplements 
and/or medications. Among the former is 
myoinositol (or related inositols), which has been 
well established as effective in H-PCOS patients 
who, as noted above, usually are hyperandrogenic. 
 
 
  

Most HH-PCOS patients by the time they are in fertility 
treatments are, however, already hypo-androgenic and 
requires supplementation with androgens rather than 
further reductions. Myoinositol in HH-PCOS patients, 
therefore, is contraindicated. A frequently prescribed 
medication in PCOS is metformin. It usually is prescribed 
for four reasons: (i) to lower blood sugar levels (it also is a 
primary treatment for diabetes); (ii) to lower androgen 
levels; (iii) to regulate the usually irregular menstrual 
periods of H-PCOS women and, (iv) to help with weight 
loss. But once again, these potential benefits apply only to 
H-PCOS patients. Prescribing metformin to HH-PCOS 
patients, therefore, makes little sense. Finally, allow us to 
take this opportunity to also introduce a little bit of 
cutting-edge science to this subject: One of the most 
interesting new areas in medicine is the study of biota 
(innate bacterial populations in bodily cavities). The largest 
and biologically most important biome in our bodies is that 
of the gastrointestinal tract, now well recognized to have 
enormous impact on practically all organs in the body, 
including the brain. Though research of biota regarding 
infertility is just at the beginning, some studies suggest that 
gut microbiota may have significant effects on PCOS. For 
example, a very recent mouse study in a leading science 
journal suggested that an axis consisting of gut microbiota, 
bile acid and interleukin-22 “orchestrates” PCOS.1 Once 
again it is, however, important to point out that the PCOS 
model used only reflected H-PCOS. Human adolescents 
with PCOS demonstrated altered biodiversity and relative 
abundance in gastrointestinal microbiota in comparison to 
obese adolescents without PCOS.2 A systematic review 
recently summarized current knowledge on the 
subject.  (continued on page 7) 
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 Why does all of this have relevance to the subject of “PCOS diets”? Because gut microbiota can be easily manipulated. In a 
rat model of PCOS, Chinese investigators recently, for example, demonstrated that an anti-androgenic contraceptive pill 
(Diane-35) in combination with probiotics restored abnormal diversity of gut microbiota, improving the PCOS rats’ 
reproductive function. In contrast the sugar- and lipid-lowering supplement Berberine drastically reduced species 
specificity and amount of gut microbiota without having positive effects on PCOS.4 A directed dietary impact through the 
gut microbiome, therefore, can be expected in PCOS, though will unquestionably be different for H-PCOS and HH-PCOS. 
A recent study in Cell, for example, beautifully demonstrated how dietary interventions with plant-based fiber and 
especially fermented foods (like kimchi, yogurt, etc.) targeting gut microbiota influence immune function.5 Considering 
the likely genomic differences between H-PCOS and HH-PCOS one, therefore, can foresee simple but varying 
interventions into gut-health in these two forms of PCOS. 
  
REFERENCES 
1.QI et al. Microbiota-bile acid-interleukin-22 axis orchestrates polycystic ovary syndrome. Nat Med 201925(8):1225-1233 
2.Jobira et al. Obese adolescents with PCOS have altered biodiversity and relative abundance in gastrointestinal microbiota. J Clin Endocrinol Metab 
2020;105(6):e2134-e2144 
3.Guo et al. Gut microbiota in patients with polycystic ovary syndrome: a systematic review. Reprod Sci 2021; doi: 10.1007/s43032-020-00430-0 
4.Zhang et al. Diversity of the gut microbiota in dihydrotestosterone-induced PCOS rats and the pharmacologic effects of Diane-35, probiotics, and 
Berberine. Front Microbiol 2019;10:175 
5.Wastyk et al. Gut-microbiota-targeted diets modulate human immune status. Cell 2021;184(16):4137-4153 
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WE ARE HIRING!

 
 
 
 
 
 
 
 
  
  

Academically affiliated private 
infertility center in New York City 
(Manhattan) is seeking to add 
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.  
 
 

Medical Biller/ Receptionist-
Upper East Side Busy Infertility 
center is seeking experienced 
biller/receptionist-front desk 
registration, appointments, 
answering heavy phones/ IVF 
billing; Professional and pleasant 
demeanor.  Must have knowledge 
of medical insurances and 
referrals, experience in a busy 
medical office a plus, and good 
interpersonal skills as well as 
good communication skills. Full 
time position only must be 
available late afternoons and 
weekends, great salary +benefits. 
 

Strongly academically oriented 
internationally renowned fertility
center with international clientele in 
NYC (Manhattan) is seeking 
RN/LPN (or equivalent training) to 
fill additional nurse-coordinator 
position in the center’s busy IVF 
program. Prior IVF experience and 
knowledge of a foreign language 
preferred but not an absolute 
prerequisite, as training will be 
required even with prior experience. 
This position involves a large 
amount of close and independent 
interaction with patients and, 
therefore, requires professional and 
pleasant demeanor, good 
interpersonal and communication 
skills and ability to multitask. We 
offer a highly collaborative work 
environment between physicians, 
clinical coordinators and 
embryology staff, competitive 
salaries and benefits as well as
opportunity to participate in 
important research.   
 

Reproductive 
Endocrinologist

Medical Biller/ 
Receptionist

                            
 IVF Nurse 
Coordinator 

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

or via  
 Fax to 212-994 4499



IS THIRD PARTY EGG  
DONATION TOO POPULAR? 
 
 
Using donated eggs from 
usually young egg donors has 
been a common practice in IVF 
for decades and until 
approximately 10 years ago 
required that most IVF centers 
maintain their own egg-donor 
pool. Women interested in 
donor eggs selected a donor 
among available candidates (a 
few egg donor agencies were 
also available), those donors 
underwent full IVF retrieval 
cycles and all eggs usually went 
to a single recipient couple or, 
in a minority of cases, were split 
between two couples.  
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Most IVF centers, therefore, 
no longer maintain their own
egg-donor pools and have 
given up on using fresh 
eggs, instead using frozen 
eggs from various donor 
banks. The marketing of 
donor eggs, thus, followed 
the much earlier example of 
selling donor sperm through 
semen-donor banks, which 
have been in existence for 
decades.

In most donor egg cycles, 
embryos were, therefore, 
transferred fresh and only 
excess embryos were frozen. 
All of this changed with the 
establishment of frozen 
donor-egg banks, which over 
the last decade proliferated 
into a brand-new industry. 
Suddenly, IVF centers no 
longer saw a need for 
maintaining their own quite 
costly egg-donor pools.  
It was much simpler and more 
cost-effective to turn the 
recruitment and screening of 
egg donors over to operators 
of egg-banks. 

www.donors.centerforhumanreprod.com



WHAT ALL OF THIS MEANS FOR EGG DONATION 
 
 
THE GOOD: 

That there suddenly is a plethora of egg-banks 
available to patients and their infertility centers, has 
several reasons. Most importantly, the techniques 
used for egg-freezing greatly improved. For the 
longest time, results of embryo freezing were much 
better than the results of egg-freezing; but that 
changed once vitrification (quick-freezing) replaced 
slow-freezing. Once egg-freezing results significantly 
improved, frozen egg banks started making 
practical and economic sense. They also increased 
patient choices since individual centers could never 
afford to maintain equally big, pretested egg donor 
pools. But what finally guaranteed the success of 
donor-egg banks was the convenience of the process 
for patients as well as IVF centers; Choices for 
patients were greater, the process of selection was 
simpler, quicker, and, therefore, more convenient, as 
frozen eggs can be shipped at any time and thawed 
at the patients’ convenience. Recipients could now 
have their cycle dates set based on their own 
calendar needs, rather than the donors’ natural 
cycles. 
 
THE BAD:  

In its founding exuberance the egg-freezing 
industry, unfortunately, however, tended to further
exaggerate some of the existing advantages of 
frozen donor eggs, for example claiming that fresh 
donor eggs and frozen-thawed donor eggs 
produced similar pregnancy and live birth rates. 
CHR investigators were, indeed, the first to 
challenge this notion,1,2 and other researchers more 
recently confirmed that frozen eggs produce slightly 
lower pregnancy and live birth rates than eggs from 
fresh retrieval cycles.3 Everything in medicine, 
however, is based on risk-benefit considerations and, 
considering all the above noted advantages of 
frozen donor eggs, for many patients and their IVF 
centers, using frozen donor eggs is, nevertheless, 
worth it. To make this decision, patients and their 
IVF centers must, however, be fully aware of 
advantages and disadvantages of frozen donor 
eggs, including outcome differences between fresh 
and frozen donor egg. Most recent U.S. national 
registry data suggest that the difference in live birth 
rates is slightly over 10%.  

 
 

THE CHR POSITION:  
CHR always errs on the side of transparency and 
has done so also in this matter. Because a 10% 
difference in cycle outcome can be important to 
many patients, the CHR decided to continue its 
own independent egg-donor pool and, therefore, 
currently is one of only a small select number of 
IVF centers that still offer fresh donor-egg cycles. If 
patients, however, for whatever reasons prefer to 
work with frozen donor-bank eggs, the center will 
gladly cooperate and use of frozen donor eggs 
from egg banks has over recent years become quite 
common at CHR. The CHR also maintains a small, 
frozen donor-egg pool in house, consisting of donor 
eggs patients have not purchased in fresh donor-
egg cycles. CHR’s patients, therefore, have three 
choices when it comes to choosing an egg donor: (i) 
A donor from CHR’s in-house fresh donor pool 
allowing for a fresh transfer; (ii) already frozen 
eggs from CHR’s own donor pool; and (iii) already 
frozen eggs from a commercial frozen donor-egg 
bank. 
  
 
 

Advertisement
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ARE WE OVERDOING IT WHEN IT COMES TO EGG DONATION? 
 
 

Especially considering how relatively 
a simple process egg donation has 
become after establishment of 
frozen donor-egg banks, one cannot 
be surprised by the rapid growth in 
third-party egg donation cycles in 
the U.S. and the rest of the world. 
One also cannot be surprised that, 
at least in the U.S., frozen donor egg 
cycles now outnumber fresh cycles, 
with the latter quickly declining in 
numbers as well as overall 
percentages. But is this the right way 
to go for the IVF field? The CHR is 
wondering! There are several reasons 
to be skeptical: An important reason 
for skepticism are U.S. national IVF 
cycle reports. Those demonstrate 
that, somewhere between ages of 42-
43, most IVF centers stop offering 
patients IVF cycle with use of their 
own eggs. Most women at those 
ages are, therefore, quite obviously 
advised by their physicians to 
consider third-party donor eggs. 
Without going into the motivations 
for these recommendations, one 
must further conclude that patients 
receiving such a recommendation 
are a center’s worst-prognosis 
patients. Their removal from a 
center’s overall patient pool, 
therefore, should improve statistical 
outcomes for the center’s remaining 
patients attempting pregnancy with 
use of their own eggs. Yet, if one 
looks at U.S. IVF cycle outcome data 
since 2010, interestingly, while egg 
donation cycles have been 
increasing, the remaining fresh non-
donor IVF cycles have not 
demonstrated the expected 
improvement in pregnancy and live 
birth outcomes; to the contrary, they 
have shown considerable declines in 
pregnancy and live birth rates 
 
 

 Consequently, infertile women 
with “older” ovaries, whether 
because of advanced patient 
age or because of premature 
aging of the ovaries, at most 
IVF centers, if on rare occasions 
still treated with use of their 
own eggs, receive the same 
ovarian preparation and 
stimulation protocols as younger 
women., and that, simply based 
on our basic understanding of 
reproductive physiology, does 
not make much sense. 
After all, 99.9% of women who 
decide to receive fertility 
treatments expect to conceive 
with use of their own eggs. 
Many colleagues consider twin 
pregnancies as treatment 
failures of IVF.4 How come 
nobody in the infertility field, 
however, considers the need of 
third-party donor eggs a 
treatment failure of IVF? 
  
REFERENCES 
1.Kushnir VA, et. al. Outcomes of fresh and 
cryopreserved oocyte donation. JAMA 
105;314(6)�623-624 
2.Kushnir VA, et. al. New national 
outcome data on fresh versus 
cryopreserved donor oocytes.  J Ovarian 
Res 2018;11(1)�2 
3.Cornet-Bartolomé et al., Efficeincy and 
efficacy of vitrification in 35 654 sibling 
oocytes from donation cycles. Hum 
Reprod 2020;35(10);2262-2271 
4.Gleicher and Barad. Mistaken advocacy 
against twin pregnancies following IVF. J 
Assist Reprod Genet 2013;30(4)�575-579 

One, therefore, must wonder 
why have these women been 
convinced to give up on their 
own eggs? On its own a rather 
disturbing observation, one 
then must further ask, why do 
IVF centers stop treating 
women around ages 42-43 with 
use of their own eggs? The 
answer most IVF practitioners 
usually give when confronting 
this question is that pregnancy 
and live birth rates are too low 
to warrant such treatments. But 
in the 1980s, during early IVF 
days, most IVF centers did not 
accept women above age 38 
into IVF cycles because the 
field could not achieve 
pregnancies in those women. 
Imagine that the IVF field at 
that time point had stopped 
trying in women above age 38; - 
we now would send every 
woman above age 38 into egg 
donation. In other words, if the 
IVF field does not even try to 
treat older women, we will never 
improve outcomes for older 
women with use of their own 
eggs! The CHR, therefore, in 
these pages and in several 
articles in the medical literature 
has been critical of artificial 
age cut-offs and has been 
strongly encouraging colleagues 
to try to develop the necessary 
new expertise to treat older 
women successfully with use of 
their own eggs.   The CHR over 
the last 15 years, indeed, has 
considered the treatment of 
“older” ovaries its primary 
target in clinical practice and 
research. Unfortunately, not 
many other IVF centers think 
likewise. 
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Fertility preservation is not a 
business concept but a 
complex medical procedure   

11

It has been some time since the VOICE 
addressed fertility preservation and things 
have not gotten much better in the market 
place: Though egg-freezing parties no 
longer appear to be the vogue in marketing 
the concept of what used to be called “social 
egg-freezing” and now has been renamed 
“planned egg-freezing,” the process in our 
opinion is still being promoted like a 
business and not like a highly complex 
medical procedure that requires objective, 
detailed and transparent informed consent. 
Consequently, we constantly see 
disappointed young women with valid 
complaints after disappointing outcomes, 
frequently caused by inadequate informed 
consent processes prior to undergoing egg-
freezing cycles. Here are in bullet format the 
most frequent complaints we hear: 
  • Nobody told me what to expect. 
• I was told that an egg-freezing cycle was “no 
big deal.” 
• Nobody told me until after my first cycle was 
over that I was too old to freeze my eggs. 
• I had no idea how many eggs I should freeze. 
• I did not know that I also could freeze embryos. 
• I had no idea that none of my eggs may 
survive thawing. 
• I was told that freezing my eggs was “like an 
insurance.” 
• I thought one cycle of egg-freezing was 
enough. 
• Only after my first cycle was over, was I told 
that I may need more cycles. 
• Nobody told me until after my cycle was over 
that I have low functional ovarian reserve. 
• etc. 
  

As we repeatedly pointed out before in these pages, 
cryopreserving one’s eggs at young ages is a very 
reasonable process for selected well-informed 
women who fully understand what the process 
entails, who have reasonable certainty that they will 
not complete their families within peak ages for 
female reproduction and, therefore, wish to extend 
the time frame in which they will have an 
opportunity to conceive. Such women, however, also 
must have an idea how many children they, likely, 
would want to have and what level of statistical 
probability they would like to assure to have enough 
frozen eggs (or embryos) to achieve this goal. The 
number of desired children, desirable probability of 
success, and age as well as ovarian reserve at time 
of fertility preservation will then allow a responsible 
advisor to determine how many eggs/embryos a 
woman should cryopreserve. Moreover, once that 
number is established, based on the woman’s 
functional ovarian reserve the advisor then will also 
be able to reasonably predict how many cycles will 
be required to achieve all these goals. (continued on 
page 12) 
  



Considering these facts, here are, therefore, again in 
bullet format, the CHR’s recommendations for 
women who are considering egg-freezing: 
  
• Not all women require fertility preservation 
through egg- or embryo-freezing. 
• Be aware that women who pursue fertility 
preservation in a large majority of cases never use 
their frozen eggs/embryos. 
• Egg- and embryo-freezing improves chances of 
conception at advanced ages but is neither an  
   insurance nor offers outcome guarantees. 
• Because outcomes cannot be reliably predicted, the 
CHR, in contrast to may other IVF centers,  
   considers “planned” fertility preservation still to be 
an “experimental” procedure. 
• The ideal age-range for fertility preservation is ca. 
25-38 years. 
• Since ca. 10% of all women suffer from premature 
ovarian aging (POA), women concerned about  
   their future fertility potential, but not yet ready to 
commit to fertility preservation, can easily check  
     their functional ovarian reserve (remaining egg 
numbers) by annually or bi-annually testing their 
FSH and AMH hormone levels. 
• A diagnosis of POA and/or medical treatments 
that threaten a woman’s functional ovarian  reserve  
   (ovarian surgery, radiation therapy, chemotherapy, 
etc.) are “medical” indications for immediate 
   fertility preservation. 
• If considering fertility preservation choose a full-
service IVF center over “egg-freezing mills.” 
• Before committing to a center, make sure you know 
how many eggs/embryos you would like to  
     freeze, how many retrieval cycles that will likely 
take and what the costs will be. 
• Most centers, the CHR included, offer multiple 
cycle packages which greatly discount individual 
cycle costs. 
• Make sure that your center is licensed to maintain
eggs and embryos in cryopreservation and does  
     not ship them off to a third-party laboratory for 
long-term storage. 
 
Good luck and call us at + 1 212 994 4400 if you 
have further questions! 
  

When I was 27, after 
several miscarriages, I went 
to the CHR. Staff very 
professional, friendly, very 
nice ladies on registration, 
very helpful nurses. Dr. 
Barad was taking care of 
me. He was very kind, 
patient. He always was 
specific with large 
experience, very gentle and 
considerate. The clinic is so 
clean and cozy. I felt 
comfortable, everything 
was always on time. 
Information immediately 
provided by phone, always 
answers to questions. After 
2 transfers, I will come back 
for another one. I 
recommend it with all my 
heart. - Karolina N.

Patient 
Testimonial
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FEMALE SAME SEX COUPLES:  
 
 Like in CHR’s general patient population, we over 
the last decade have been observing significant aging 
of our gay female patients. Delays in fertility 
attempts cause the same fertility problems as in 
straight couples and, therefore, also lead to the same 
changes in required treatments. While 20-30 years 
ago intrauterine inseminations in most gay couples 
were successful in establishing pregnancy, nowadays 
that is rarely the case, and most couples end up in 
IVF.  
With the CHR receiving increasing recognition as 
“the last-resort” fertility center, what we experience 
is, likely, to a significant degree caused by self-
selection of older and more complex patients who, 
like most other CHR patients, reach the CHR only 
after having failed at other fertility centers. We, 
therefore, often wonder in such cases how much 
even more effective we could be here at CHR, if 
those patients found their ways to CHR even earlier. 
We, therefore, encourage the female LGBTQ 
community to consider the CHR as a provider of 
fertility services not only after having failed 
repeatedly and often at multiple centers. 
 
SINGLES: 
 
 Members of the LGBTQ community are not always 
in relationships when they decide to pursue 
parenthood. Like among straight patients, we, 
indeed, have noticed a significant upswing of single 
gay women and men desirous of becoming parents. 
We strongly encourage them to contact us, should 
they have questions in getting ready for the process. 

FERTILITY SERVICES FOR 
THE LGBTQ COMMUNITY
The CHR has been serving the LGBTQ community for decades but over the last 3-4 years, especially 
for same sex couples and/or single individuals, demand for services has rapidly increased.

MALE SAME SEX COUPLES: 
 
    Interestingly, in the center’s gay male patient 
population, we have not observed similar aging, but 
we are definitely witnessing a strong increase in 
demand for parenthood. Requiring oocyte donors 
and gestational carriers, gay male couples have 
been a principal driving force in the growth of 
third-party egg donation cycles and in gestational 
carrier cycles. With New York State now finally 
having a legal framework for surrogacy 
pregnancies, we expect these trends to continue. 
  
CHR does not recruit gestational carriers directly 
but has established strong relationships with some 
reputable surrogacy agencies. These are important 
relationships since the surrogacy agency industry 
in the past experienced some black eyes, and the 
last thing we want to happen to our patients and 
carriers is that they fall victim to unscrupulous 
promotors who take off with deposits without 
delivering the promised goods to either party. We 
also advised our patients to give our physicians the 
opportunity to interview the patients’ prospective 
surrogates before they put any money down at the 
agency, to ascertain that the carriers are properly 
screened and selected. 
The CHR moreover prides itself about its in-house 
egg donor recruitment. While we also maintain 
close relationships with several reputable donor-
egg banks, we are one of few remaining IVF 
centers that still retains its own pool of very 
carefully screened and selected egg donors.   
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RECENT CHR PUBLICATIONS
The CHR’s stream of peer-reviewed publications continued over the summer months at full steam and, indeed, 

is particularly noteworthy for the prominence of the journals in which these papers appeared. Here is a listing 

with short, attached summaries.  As always, reprints are available by contacting social@thechr.com. 

  

 

 

Gleicher N, Patrizio P, Brivanlous A. Preimplantation genetic testing 
for aneuploidy – a castle built on sand. Trends Mol Med 2021; 
27(8):731-742. 
In this invited opinion piece, CHR’ Medical Director and Chief Scientist, 
Norbert Gleicher, MD, and Yale University colleague Pasquale Patrizio, 
MD as well as Rockefeller colleague Ali Brivanlou, PhD, offer in a very 
detailed review a rather scathing indictment of preimplantation genetic 
testing for aneuploidy (PGT-A). The content of this manuscript and the 
prominence of the journal where it appeared should for everybody 
interested in this subject be strong motivations to read this article in its 
full length. The next two manuscripts were also written by invitation of 
the editors of Nature Communications. Brivanlou A, Rivron N, Gleicher 
N. How will our understanding of human development evolve over the 
next 10 years. Nat Commun 2021;12(10):4614 
  
In this manuscript Rockefeller University’s Ali Brivanlou, PhD, Nicolas 
Rivron, PhD, from the Laboratory for Synthetic Development Institute 
of Molecular Biotechnology of the Austrian Academy of Sciences, 
Vienna BIocenter, and CHR’s Norbert Gleicher, MD, offered a glimpse 
into the likely future of the study of human development by forecasting 
where basic research will likely go over the next decade. This manuscript 
was accompanied by a companion piece written only by Brivanlou and 
Gleicher, in which they described the evolution of the understanding of 
human development over the preceding 10 years. 
 
 
 
 

Brivanlou A, Gleicher N. The evolution of our understanding of human 
development over the last 10 years. Nat Commun 2021:12(1):4615 
  
Hu J, Molinari E, Darmon SK, Zhang L, Patrizio P, Barad DH, Gleicher N. 
Predictive value of cytoplasmic granulation patterns during in vitro 
fertilization in metaphase II oocytes: Part II, donor oocyte cycles. Fertil
Steril 2021;19:S0015-0282(21)00526-4 
  
We announced this study already in the June issue of the VOICE when 
reporting on publication of a first study on predictive cytoplasmic 
granulation patterns n oocytes for IVF outcomes in poor prognosis 
patients.1 In this follow-up study, just electronically published, CHR 
investigators confirmed that observed granulation patterns in older poor 
prognosis patients have even stronger predictive values in young egg 
donor oocytes. Combined, both of these papers reiterate a message CHR 
investigators have been trying to communicate for some time, namely 
that in selecting best embryos for transfer, not only embryo morphology 
matters but also the detailed characteristics of oocytes from which the 
embryos arose. 
  
REFERENCE
1.Hu et al., Predictive value of cytoplasmic granulation patterns during in 
vitro fertilization in metaphase II oocytes: Part I, poor prognosis patients. 
Fertil Steril 2021;116(2)�431-443 
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WHY DO FROZEN-THAWED IVF CYCLES  
CONTINUE TO INCREASE? 
  
The data are in from multiple sources, indisputably demonstrating that 
all-freeze cycles with delayed frozen-thawed embryo transfers not only 
do not improve IVF outcomes but in at least some patient populations 
achieve the opposite effect. A very recent prospectively randomized 
Dutch study once again perfectly demonstrated this fact.1 Then why do 
all-freeze treatment cycles still rise throughout the world, as recently 
reported in ESHRE-NEWS?2  
 
REFERENCES 
1.Wong KM, van Wely M, Verhoeve HR, Kaaijk EM, Mol F, et al. Transfer of 
fresh or frozen embryos: a randomised comtrolled trial. Hum Reprod 
2021;998-1006 
2.Wyns C. Focus on Reproduction. ESHRE 2021� Number of frozen 
treatment cycles continues to rise throughout the world. 
https://www.focusonreproduction.eu/articl/ESHRE-News-ESHRE-2021-
freeze-all 
 

WHY CURRENT PGT-A REPORTING IS 
HIGHLY MISLEADING 
  
The CHR has been transferring selected so-called chromosomal 
“abnormal” embryos since 2013-2014 and reported normal pregnancies 
resulting from such transfers already at ASRM 2015. Since then, 
hundreds of healthy births have been reported following such transfers 
and by now the numbers likely reach into the thousands. Here and in our 
writing in general, we on purpose use the term “chromosomal-
abnormal” rather than “mosaic” embryos.  (continued on page 15) 
 
 

Advertisement



The reason is that the PGT-A laboratory industry has misappropriated 
the term “mosaicism” by defining an embryo as “mosaic” if NGS in a ca. 
5-cell trophectoderm biopsy of a blastocysts detects two or more cell 
lineages. This definition, however, varies from the universally accepted 
definition of “mosaicism,” which is presence of two or more cell lines 
anywhere in a whole organism, derived from a single cell.  
 
Under correct definition, a single aneuploid cell anywhere in an embryo 
defines that embryo as “mosaic.” The PGT-A definition, restricted to a 
5-cell biopsy, therefore, biologically is categorically incorrect and here 
is why this is important: Everybody can agree that a single 5-cell 
trophectoderm biopsy demonstrating more than one cell lineage reflects 
a “mosaic” embryo. A single 5-cell biopsy of only normal 46 XX or 46 XY 
cells, however, does not mean that somewhere else in the embryo there 
does not lurk an island (or more) of aneuploid cells. Not finding aneuploid 
DNA in a single 5-cell trophectoderm biopsy, therefore, does not mean 
the embryo is necessarily “normal,” as current PGT-A reports conclude. 
Such an embryo may, still be “mosaic.” The same also applies in reverse: 
Assume the 5-cell trophectoderm biopsy demonstrates 100% 
“abnormal” DNA, every PGT-A lab will report this embryo as “aneuploid-
abnormal.” But that is not necessarily the correct diagnosis either, 
because the biopsy may have coincidentally just have been taken from 
an island of aneuploid cells surrounded by a sea of euploid cells. This 
embryo, too, therefore may be “mosaic.” This quite shamefully incorrect 
definition of “mosaicism” by PGT-A laboratories is the reason why until 
relatively recently most PGT-A proponents claimed that “mosaicism” in 
blastocyst-stage embryos is exceedingly rare (some of the most 
prominent proponents of PGT-A were, indeed, ready to swear it was in 
the low single digits), when single cell studies have conclusively 
demonstrated aneuploid cells in over 80% of blastocysts. 
  

BUSTING THE MYTH 
Considering that The CHR has been promoting the transfer of 
chromosomal “abnormal” embryos since 2013-2014, it is at the same 
time pleasing and reassuring that by now even leading medical journals 
in the fertility field are coming to the right conclusions regarding PGT-A, 
as evidenced by this concluding paragraph of a recent editorial:1 “Recent 
evidence suggests that embryos with mosaic results are not irrevocable 
barriers to live births. Let us then ‘bust the myth’’ and stop discarding 
these embryos.” We fully agree! 
 
REFERENCE 
1.Dahdoud EM, Garcia -Velasco JA. Embryos with mosaic results: Busting 
the myth. Reprod Biomed Online 2021;43(1)�1-2  
 

WHICH CHROMOSOMAL “ABNORMAL” 
EMBRYOS SHOULD NOT BE 
TRANSFERRED? 

This, of course, does not mean all embryos by PGT-A reported to be 
“abnormal” can or should be transferred. In this context Chinese 
investigators recently published an interesting manuscript1 in which 
they, based on amniocentesis results, demonstrated that X0 (Turner 
syndrome) and trisomy 21 (Down’s syndrome) are the most common 
cell lines of what they call “true mosaicism.” They, therefore, wisely warn 
from transferring embryos by PGT-A reported to demonstrate these 
abnormalities, even if, supposedly, only being “mosaic.” CHR’s physicians, 
of course, have never recommended transfer of “abnormal” embryos 
with reported abnormalities that are known to survive to viability. 
 
REFERENCE 
1.Huang K.-L. Whether to transfer mosaic embryos: a cytogenetic view of 
true mosaicism by amniocentesis. Reprod Biomed Online 2021;43(1)�33-43 
 
 

FURTHER CLINICAL EVIDENCE THAT 
PGT-A DOES NOT IMPROVE IVF 
OUTCOMES 

As if it still was necessary several new clinical papers added evidence to 
what by now should be obvious: PGT-A does not improve IVF outcomes,
however one looks at the question: Remarkably, even strong proponents 
of PGT-A in a recent paper reached the conclusion that the latest form of 
PGT-A, so-called non-invasive PGT-A, was virtually unusable in its 
current form.1 Yet, several IVF centers in the U.S., NYC included, are 
commercially offering this form of PGT-A to patients. A second recently 
published study which looked at outcome effects of PGT-A on frozen-
embryo surrogacy cycles also reported that utilization of PGT-A did not 
improve outcomes.2 
 
 
 

REFERENCES 
1.Hanson BM, Xin T, Hong KH, Comito CE, Pangasnan R, et al. Noninvasive 
preimplantation genetic testing for aneuploidy exhibits high rates of 
deoxyribonucleic acid amplification failure and poor correlation with results 
obtained using trophectoderm biopsy. Fertil Steril 2012;115�1461-1470 
2.Namath A, Jahandideh S, Devine K, O’Brien JE, Stillman RJ. Gestational 
carrier pregnancy outcomes from frozen embryo transfer depending on the 
number of embryos transferred and preimplantation genetic testing: a 
retrospective analysis. Fertil Steril 2021;115�1471-1477 
  

POLYGENIC SCORES TO SELECT EMBRYOS: 
YET ANOTHER PHANTOM SERVICE OF THE 
GENETIC TESTING INDUSTRY 
And as if we haven’t had enough “fake science” pushed down our throats in 
IVF by the genetic testing industry, here we go again. As a Special Report 
article in The New England Journal of Medicine recently made very clear, 
the genetic testing industry has recently begun to market and sell yet 
another new service to patients and IVF providers which claims to allow for 
embryo selection based on so-called polygenic scores. The service, indeed, 
has been given the acronym embryo selection based on polygenic score or 
ESPS. Its proponents claim through ESPS to be able to reach individualized 
predictions for embryos regarding their future health and other outcomes, 
derived from genome-wide association studies. The article, however, 
clearly demonstrates that the genetic testing industry once again 
overpromises because so many different factors within a context of 
embryo selection lower the predictive power of polygenic scores. The 
article also suggests serious unintended consequences, as we, of course, 
daily witness in the utilization of PGT-A, today the main income stream of 
the genetic testing industry in reproductive medicine. Such unintended 
consequences could include selecting for unwanted traits, devaluating 
traits, altering population demographics, exacerbation inequalities in 
society and others. 
 
The authors mostly from U.S. academic centers and one Australian center 
must be congratulated for tackling this subject at such early stages. They 
are absolutely correct in arguing that “ESPS requires and urgent society-
wide conversation (before clinical integration into routine IVF, as has 
happened with PGT-A).” We also fully agree with their final conclusions and, 
therefore, reprint here the last paragraph of their article: “Unless and until 
ESPS is more robustly regulated, companies and clinicians who insist on 
offering this unproved, societally risky service should channel any access 
to ESPS through research protocols, at no cost to patient participants, in 
order to generate much needed evidence about the effects of the 
experimental technology that can be used to inform policy.” They finally 
also point out, “that evidence regarding the clinical risks and expected 
gains associated with ESPS represent only one contribution to the ethical 
calculus.” 
 
REFERENCE 
1.Turley P, Meyer MN, Wang N, Cesarini D, Hammonds E, et al. Problems with 
using polygenic scores to select embryos. N Engl J Med 2021;385(1)78-86  
 

“PLANNED” EGG-FREEZING: MOST 
WOMEN NEVER USE THEIR FROZEN EGGS 
It has been reported before that most women who freeze their eggs in 
attempts of fertility preservation end up never using them. Now colleagues 
from NYU, one of the largest egg-freezing centers in the country, again 
confirm this fact: The primary outcome of the study was disposition of eggs 
after 10-15 years from initial egg-freezing event. Based on 231 patients 
and 280 freezing cycles, they reported that only 38.1% of women by that 
time point had utilized at least some of their cryopreserved eggs. Non-use 
stood at 58.9%. On average 14.3 oocytes were thawed with overall survival
of 74.2%. Remarkably, 55.7% of cycles utilized PGT-A with an euploidy rate 
of only 28.9% and, even more remarkably, women undergoing PGT-A in 
34.7% ended up not even having a single “euploid” embryo for transfer. 
Among 80 women with final outcome (no oocytes left), 25% for the same 
reason did not even make it to embryo transfer. The live birth rate for 
women with final outcome was 27/80 (33.8%). These are important 
numbers when counseling women about “planned” oocyte-freezing. We 
also recommend the commentary to this article by Bakkensen and 
Goldman. 
 
REFERENCES 
1.Blakemore JK, Grifo JA, DeVore SM, Hodes-Wertz B, Berkeley AS. Planned 
oocyte cryopreseration-10-15 years follow-up: return rates and cycle 
outcomes. Fertil Steril 2021;115(6)�1511-1520 
2.Bakkensen JB, Goldman KN. After the thaw: when patients return to use 
cryopreserved oocytes. Fertil Steril 2021;115(6)�1437-1438 
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WHY IS GENOMIC INSTABILITY OF 
INTEREST TO REPRODUCTION? 
In a commentary in Nature Communications two local investigators 
from Cornell Medical College and Memorial Sloan Kettering Cancer 
Center (MSKCC) recently once again pointed out that genomic
instability is now recognized as a hallmark of cancer.1 We have 
discussed this fact repeatedly in the pages of the VOICE in conjunction 
with the hypothesis of “common denominators between cancer and 
pregnancy,” suggesting that what is good for pregnancy (i.e., 
invasiveness in support of embryo implantation) is, of course, rather bad 
for the host of cancer where genomic instability has been shown to 
contribute to cancer growth and metastatic spread. CHR’s friend and 
collaborator Samuel Bakhoum, MD, (also a member of MSKCC) has, 
indeed, done groundbreaking work on the subject,2 as we have 
repeatedly in the past pointed out. 
 
Genomic instability, as the two authors of the recent paper point out, 
represents a continuous state of mitotic dysfunction leading to 
karyotypic abnormalities and aneuploidy, as we also observe in 
embryos at peri implantation  stages,  only to quickly disappear through 
self-correction post-implantation.3 Assuming similar biology, one can 
then further hypothesize that the embryo has the ability to control this 
process because genomic instability leading to aneuploidy in embryos is 
mostly only temporary,3 while cancer cells have lost the ability to shut 
off the process. How embryos terminate genomic instability is, 
therefore, worthwhile finding out and could lead to new cancer 
treatments. 
In their commentary the two authors now suggest that identifying 
strategies to exploit genetic instability to selectively target cancer cells 
may lead to major progress in the development of cancer drugs.1 We 
fully agree, though with the one caveat that, likely the easiest place to 
find out how genomic instability can be targeted would be research on 
peri-implantation-stage embryos. 
  
REFERENCES 
1.Bielski CM, Taylor BS. Homing in on genomic instability as a therapeutic 
target in cancer. Nat Commun 20121;12�3663 
2.Bakhoum et al., Nature 2018;553�467-472 
3.Yang et al., Nat Cell Biol. 2021;23;314-321 
 

GENOME UNIFICATION IN MAMMALIAN 
EMBRYOS IS HIGHLY ERROR-PRONE 
In a beautiful study published in CELL, investigators from the UK and 
Germany clarified many aspects of genome unification in human and 
bovine zygotes. They point out that most human embryos are aneuploid 
and aneuploidy frequently arises during early mitotic divisions. Alone 
for the graphic depiction of the process, this paper is worthwhile 
reading.1 The investigators demonstrate how both parental genomes 
cluster and polarize toward each other in a highly error-prone process. 
If clustering of both genomes fails, chromosome segregation errors 
occur and micronuclei form, which we so frequently see during the IVF 
process. The authors further demonstrate that formation of such 
micronuclei is then often incompatible with healthy embryo 
development. 
 
REFERENCE 
1.Cavazza et al., Parentak genome unification is highly error-prone in 
mammalian embryos. Cell 2021;184�1-18 
 

THE SIGNIFICANCE OF INHERENT 
MOSAICISM AND EXTENSIVE 
MUTATIONS IN THE HUMAN PLACENTA 
We in a previous issue of the VOICE discussed the remarkable study by 
Coorens et al that appeared in April of this year in Nature, 
demonstrating that the human placenta was inherently mosaic and 
loaded with mutations.1 This finding, of course, had significance for PGT-
A in association with IVF because embryo biopsies are obtained from the 
trophectoderm (the extraembryonic cell lineage) that becomes the 
placenta and, as discussed elsewhere in this issue of the VOICE, the 
embryonic lineage of the early-stage embryo in contrast to the 
extraembryonic lineages has considerable ability to self-correct. 
 
 

Three months later Joseph F Costello, PhD and Susan J. Fisher, PhD (a 
past Grand Rounds speaker at the CHR), both prominent basic scientists 
at the University of California, San Francisco, under the heading “Clinical 
Implications of Basic Research” now published in The New England 
Journal of Medicine a commentary to the study by Coorens et al that is 
worthwhile reading.2 They point out the implications these findings 
obviously have for PGT-A but also for prenatal diagnoses. On a more 
basic level, they, also point out that the placental epigenome in contrast 
to most other cell types is hypo-methylated, and in this regard, 
therefore, resemble cancer genomes. Once again one, therefore, is 
drawn to the common denominators of pregnancy and malignancy. The 
commentary also addresses the relevance of those placental findings for 
pregnancy complications and, potentially the so-far unexplained length 
of a nine-months-long pregnancy.  
  
REFERENCES 
1.Coorens THH et al., Inherent mosaicism and extensive mutation of 
human placentas. Nature 2021;592�80-85 
2.Costello JF, Fisher SJ. The placenta-fast, loose, and in control. N Engl J 
Med 2021;385(1)�87-89  
 

FEAR OF MALES GIVING BIRTH 
As Arthur L. Caplan, PhD, head of the Division of Medical Ethics at the 
New York University Grossman School of Medicine in a measured 
opinion piece noted,1 when Chinese investigators published a preprint 
of a rat model for male birth,2 the world was so “outraged” that the 
authors were pressured to withdraw the paper. As Kaplan obviously 
correctly noted, no human IRB would ever dream about approving a 
similar series of experimental steps that, ultimately, at least in a rat 
model, demonstrated that males can nurture a pregnancy and deliver by 
a Cesarean-like section. 
But in humans such an event, paradoxically, may not be as complex and 
far-fetched as in the rat, considering the rapidly improving success rates 
of uterine transplants. So-far uterine transplants have been given only to 
XX-women. But who says that one day in the not-too-distant future an 
XY- transgender female may not be desirous of giving birth and received 
a uterine transplant? That uterine transplants can successfully implant 
embryos in an IVF process and nurture pregnancies to viability has been 
already well established. We may be closer to a first male birth than one 
might think! 
  
REFERENCES 
1.Caplan AL. Male rat was made pregnant and had pups: Outrage. 
Medscape, July 7, 2021, pp5-17. 
https://www.medscape.com/viewarticle/953695?
src=WNL_bom_210704_MSCPEDIT&uac=223637CN&impID=3479037&faf= 
2.Zhang R, Liu Y. A rat model for pregnancy. bioRxiv. 6/25/21 doi: 
https://doi.org/10.1101/2021.06.09.447686 
 

COVID-19 NEWS
CONSEQUENCES AT THE CHR FROM THE 
DELTA VARIANT  
It took only a few short months for the Delta variant of the SARS-CoV-2 
virus to become the dominant viral strain of the COVID-19 pandemic, 
now with emergence of the delta variant by some renamed COVID-21.
Definitely more infectious but likely not more morbid, the variant is 
causing a new wave of infections, mostly affecting younger populations 
and unimmunized or inadequately immunized (single shot only in a 
two-shot protocol) individuals, with hospitalizations and/or deaths in 
fully immunized still being exceedingly rare. But the Delta variant of the 
virus in quite significant numbers can infect fully vaccinated individuals 
where it will usually cause only minimal to mild disease. 
How these “break-through” cases happen is not entirely clear yet; but 
studies suggest two contributing factors: A first one is declining 
immunity from vaccination over time with, especially in older and/or 
immunocompromised compromised individuals, immunity after six 
months from last vaccination already reaching critically low levels. This 
time frame of limited effectivity of the COVID vaccine is not unique. 
Annual flu vaccines also usually last in their effectiveness for only 
approximately six months; but flu season by that point is over and a 
single shot per year, therefore, suffices. (continued on page 17 ) 



It now increasingly appears that, at least for the foreseeable future, COVID 
will, however, be with us in endemic form, and booster vaccinations every 
six months may, therefore, become a new routine. 
The Delta variant has, led to major policy changes including, of course, also 
at the CHR: Because of the new infectious wave, we had to return to much 
more stringent access limitations to the center and masking rules. We also 
now require in accordance with state law and professional 
recommendations that all CHR employees be fully vaccinated. In 
accordance with professional guidelines, we also strongly recommend that 
patients and their family members be vaccinated but we do not consider 
this a prerequisite for treatment. Some U.S. fertility centers have, indeed, 
started to mandate vaccinations before any fertility treatments. In 
accordance with professional guidelines, the CHR, however, does mandate 
that gestational carriers be fully vaccinated. 
Increasing concern about vaccination before pregnancy is based on reports 
of surges in critically ill pregnancy patients in ICUs especially in Southern 
states1 but also by recent reports that three-quarter of pregnant women 
diagnosed with COVID-19 were unvaccinated. 
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WHAT IS REALLY THE ORIGIN OF THE 
SARS-CoV-2 PANDEMIC? 
Whether the COVID-19 pandemic was caused by a laboratory leak at the 
Chinese virus laboratory in Wuhan or was the result of direct or indirect 
bat-to-human-transition, is still undecided. We in these pages and in earlier 
published COVID-19 bulletins have repeatedly expressed the opinion that, 
for several reasons, overwhelming evidence points toward the laboratory-
leak theory. The SARS-CoV-2 virus in its epidemiological features never 
behaved like its predecessor SARS viruses (and other viruses) and to this 
date an animal source for the virus has not been found. Add to this that 
evidence suggests that laboratory staff at the Wuhan Institute for Virology 
in weeks preceding first officially reported COVID-19 cases in the city, 
were reported to have been hospitalized with respiratory symptoms 
identical to those seen with COVID-19 (a family member of apparently 
died), and the obvious obfuscation of evidence by the Chinese government, 
it is difficult to come to different conclusions. In a very recent commentary 
in Nature magazine, authors of the peripatetic March WHO report on how 
COVID-19 emerged warn that further delays in discovering the truth will 
render further crucial inquiries for biological reasons more and more 
difficult.  
 
 

But that is, of course, exactly what the Chinese government apparently 
is trying to achieve.   Preventing collection of conclusive evidence is the 
only remaining strategy to not only avoid the embracement of being 
caught in what very well may be the most consequential government lie 
in world history but also enormous potential financial liabilities for 
having caused worldwide economic damage of unprecedented 
scale.    What, however, also must be pointed out after consuming this 
rather self-serving article by the same WHO experts who participated in 
an “alibi” excursion to China and then published an “alibi” report on 
behalf of the WHO1 is that the Chinese government could not have 
succeeded is suppressing the likely truth about COVID-19 to this date 
without the help of many, if not most, leading SARS-CoV-2 experts in the 
world who, driven by self-interests, wrote letters to leading medical 
journals dismissing the possibility of a lab-leak and basically shutting 
down and discussion of such a possibility as “outright crazy political 
propaganda,”2 or participated in sham inspections of the Wuhan lab 
facilities.1 All of science is fortunately not yet ready to serve Chinese 
masters. The always outspoken, unfortunately soon to depart editor-in-
chief of the British Medical Journal, Fiona Goodlee, in an editorial 
recently did point out how urgent a “full open independent investigation 
into COVD-19’s origins” is.3 a more detailed discussion of the subject, 
reaching similar conclusions also appeared in the BMJ penned by the 
investigative journalist Paul D. Thacker.4 We strongly recommend his 
article. 
  
A U.S. government report on the subject, generated by intelligence 
agencies, is due any moment while these words are written. The general 
expectation is that for political reasons the conclusion will be the same 
we have heard before from government sources: There are two 
opposing theories about the origins of COVID-19 and no definite 
determination can be reached which is the correct one. We are certain 
that historians will not have the same difficulties in reaching a 
conclusion; but that is decades away. 
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