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Please email your comments & suggestions to:

editor.isarexpress@gmail.com

Benjamin Franklin once said “ An
investment in knowledge pays the best
interest“.
I have always believed, learning is a
continuous never ending journey , and such
initiative of every society goes as a long way
in enriching and enlightening us.
We have all been reading ISAR express
and I have had the privilege to be a part
of its Editorial team before, and as
always this time also, it was a privilege
being a part of it.
This time my editorial team and me
decided to make this ISAR issue a
hardcore complication of knowledge and
experience of the best minds of our
country on various subject in ART.
So we made sure to include articles on all
topics concerning Reproduction such as
Andrology, Embryology and of course the
clinical ART aspects and brought together
the best specialist to share their view.
To make the read more interesting we
have included a debate on PGS, PGS never
seems to come to a conclusion and makes
it currently the most  discussed topic in
recent time.
There is interesting section of rapid-fire
questions where 5 Clinicians & 5

Embryologists have answered to a set of 10
common questions in precise.  I am sure it
will be fun to read.
My favorite section of this issue is the
letters which embryologist  and clinicians
have written to each other “The unsaid
words”. I am sure you are going to have of
great time reading it.
The last section is Recommended Reads,
there is so much of information and
research articles being published and
being presented to us every day, that it's
always a dilemma which articles to read
and more importantly believe. If only
someone would screen them for us. So we
thought of this section, where we have
asked Dr Madhuri Patil to scrutinize and
present us the most worthy article of
recent times.
A lot of efforts has gone by the team to
bring together a worthy read for you. I
only hope you enjoy it. My sincere thanks,
to Dr Rishma Pai, President ISAR 2018, for
giving me this opportunity and wishing
her a great year ahead.

Happy Read.

Dr Nayana H. Patel
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For Membership of ISAR log on to:

www.isarindia.net
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PRESIDENT’S MESSAGE

My Dear Friends,
Thanks a lot for putting your faith in me and
electing me to this prestigious position of ISAR
President 2018-2019. I look forward to working
with all of you to take ISAR to greater heights.
My theme for the year is ‘Making Parents. Bringing
miracles to life’. We are so privileged to be in a
profession where we bring joy to peoples lives by
giving them the most precious gift in this world,
that of a child. It is truly a miracle when a couple
who has given up all hope of becoming parents,
are blessed with a baby.
I have many plans and ideas for this year for the
Indian Society of Assisted Reproduction.
Academically, we have several large conferences
planned, the YUVA ISAR in Chennai, in July, The
Infertility to Maternity Conference in Aurangabad
in August, ‘ART -Getting it right at Varanasi in
September, the Embryology ISAR in Jaipur in
November and our annual conference in March
2019 in Mumbai.
Many workshops are being planned all over India.
These are called the, “FIRST”- Fertility Interest,
Research, and Success in Treatment’
workshops.These will be focussed on PCOS,
endometriosis etc . Free workshops with live relay
of ART procedures, will be done in Mumbai and
Delhi, these are the ‘FIRST’ ISAR Bloom
workshops.
We are launching ‘IDEA’ – ISAR digital education
academy. Different courses are being created by
infertility experts for online learning. Many of
these will come with CME points and
certification. Special academic updates for post
graduate students are also going to be available
online.

We are having conclaves, where experts will meet
and discuss and bring out algorithms for different
areas of infertility practice.
The ISAR express newsletter and other newsletters
will be mailed to you regularly as well as the latest
articles in the international arena, will be
conveyed to you through our ‘E’ Newsletter-‘ISAR
Tidings’.
We have created a promotional video for ISAR,
which gives a brief history and a visual
representation of what ISAR stands for and its
important leaders over the years. This will be
played at all ISAR events.
This year we want to really give back to society
and show that we care. We will be conducting free
camps for infertility patients all over India.I would
request each one of you to contribute to holding
these free camp’s and help our less fortunate
citizens to achieve their dream of parenthood.
I look forward to a year of excellent academics,
warm friendships and compassionate caring for
our patients. With all your support, help and
encouragement,me and my team hope to take
ISAR, to even greater heights.

Dr. Rishma Dhillon Pai
President (2018)– Indian Society for Assisted
Reproduction (ISAR)
President (2018) – Indian Association of
Gynaecological Endoscopists (IAGE)
President 2017 – Federation of Obstetrics &
Gynaecological Societies of India (FOGSI)
Vice President- Mumbai Obstetrics and
Gynaecological Society

If everyone is moving forward together, 
then success takes care of itself. 

Henry Ford
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CCREAtE : 
Classroom Training Program in 

Assisted Reproduction & Technology

TM
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CCREATETM i.e. Classroom Training
Certificate in Assisted Reproduction and
Technology is an initiative of ISAR in
collaboration with Ferring
Pharmaceuticals India. The objective of
CCREATETM is to train aspiring IVF/IUI
specialists on evaluating and diagnosing
infertility, understanding individualized
ART protocols, medico-legal aspects of
ART, embryology and andrology. So far
ISAR has organized 7 CCREATETM

workshops across India.
The roadmap towards developing the
curriculum of CCREATETM was driven by
15 distinguished ART experts of India.
The program was rolled out in 2015
across India supported by 45 faculty
members who were trained by the
CCREATETM Advisory Board.  
Till date five CCREATETM workshops
have been conducted spanning Delhi,
Bangalore, Mumbai, Jalandhar,
Chandigarh, Hyderabad and
Coimbatore. ISAR plans to conduct 4
more workshops all over India during
the next one year. 
A day long workshop with 10 in-depth
modules is driven in each workshop,
post which ISAR issues certificates for

the attending delegates. Each workshop
has around 7-8 faculty members
inclusive of trained senior IVF
specialists, embryologist, andrologist
and medico-legal experts. Prior to each
session, a pre-session assessment is
done to assess the baseline knowledge
of the delegates. As part of the workshop
delegates are provided training modules
along with video content on embryology
as part of the study material.   
Today, CCREATETM supported by an
educational grant from Ferring
Pharmaceuticals has reached out to
more than 200 aspiring IVF specialists
across India and shall continue to
evolve as a robust and sustainable
academic exercise under the patronage
of Dr. Manish Banker and supported
further with meticulous guidance under
the leadership of Dr. Hrishikesh Pai &
Dr. Narendra Malhotra.
The update of CCREATETM also in ISAR
annual magazine. The workshop has
been applauded by all delegates and
have provided excellent feedback
regarding the scientific content,
discussions and agenda of the entire
program. 

ISAR has always been
dedicated in

providing and
promoting quality
knowledge shared
across platforms.
CCREATETM is one

such initiative started
by the Immediate
Past President Dr

H.D. Pai and is now
being implemented

by ISAR. I look
forward to more

CCREATETM

workshops in more
cities, across India
and want to thank

FERRING
PHARMACEUTICALS

for this unique
initiative of taking
knowledge to the

practitioners.
Dr Narendra Malhotra

President, ISAR
‘

Engaging session at CCREAtEtM Workshop held at Coimbatore

Faculty and delegates at CCREAtEtM Workshop held at New Delhi
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debate: has pgs lived upto its promise?

YES Human fecundability is low & only around 25%
of menstrual cycles result in a pregnancy. Many
embryos createdin vivonever develop topro-
duce a healthy baby 1. Hence, the key to a suc-
cessful IVF programme is embryo quality &
selection.However, morphologic assessment of
embryos is inaccurate even when they are eval-
uated by the time-lapse system implantation
rates vary from 20 to 40% in the best scenarios. 
The older technology where 1–2 blastomeres
were analysed by FISH, has now been replaced
by Trophectoderm Biopsy (TE), followed by
Comparative Genomic Hybridization (CGH) &
in recent times, the Next Generation Sequenc-
ing (NGS).  Trophectoderm biopsy has the ad-
vantage of removing 5 - 7 cells & leaving the
Inner Cell Mass (ICM) intact, thereby produc-
ing minimal adverse effects on the developing
embryos & supplying more cells for analysis
helping the results to become more consistent
&reproducible. 
It is widely accepted that chromosomal aneu-
ploidies are the main cause of pregnancy loss
&implantation failure, & their prevalence in the
embryo is strongly related to advanced mater-
nal age (AMA) 2,3.  
The ultimate goal of Preimplantation Genetic
Screening (PGS) or Preimplantation Genetic
Diagnosis for Aneuploidy (PGD-A) is to transfer
a single euploid embryo & aiming at achieving
a healthy singleton pregnancy.
THE HISTORY OF TECHNOLOGY USED FOR
PGS:
The historical publication by Mastenbroek et
al.4,, where a meta-analysis was performed on
all the randomized controlled trials (RCTs)
published up to that time,compared aneu-
ploidy testing versus standard IVF.  The study
showed that there was no beneficial effect of
the aneuploidy testing on the live birth rate&
infact AMA patients were shown to have alower
chances of conceiving when PGD-A was per-
formed.But the technology used for analyzing
the embryos was FISH, where only 9 out of the
24 chromosome pairs were analyzed.  The al-
ready low resolution of this techniquewas also
impacted by the pitfalls related to single-cell
analysis. Scott et al 5 demonstrated in their ran-
domized paired non-selection study that the
cleavage-stage biopsy strongly impacts embryo
viability& its implantation potential.
One of the major technical advances was the
development of whole genome amplification
(WGA) 6.  The advantage of this technology is
that 
• Multiple tests can be carried out – PGS & PGD
simultaneously.  
• Increase in accuracy & sensitivity
• WGA products can be stored for later subse-

quent analysis in case of test failures.
• WGA also enabled array CGH for the analysis
of all chromosome copy number.
Another application of WGA was that multiplex
PCR was successfully adapted for PGD, &this
allowed for the simultaneous analysis of linked
markers to screen for monogenic conditions as
well as aneuploidy for selected chromosomes.
The newer technology NGS is a high-resolution
whole genome sequencing technology that al-
lows for the processing of samples at high
throughput with a high level of accuracy. Re-
cent studies show NGS to have 100% specificity
& sensitivity making it superior to aCGH for
PGS 7. NGS provides the ability to run samples
simultaneously which gives the potential to
make this technology lower cost & quicker than
that seen with aCGH. It has also has the poten-
tial to identify small copy number variations
(CNVs), which can affect embryo development
& result in severe birthdefects8.
Lee & colleagues9 conducted a study where all
the RCTs, observational & prospective studies
that used Comprehensive Chromosome
Screening (CCS) based PGD-A were analyzed, &
found that PGD-A resulted in a higher delivery
rate per embryo transferred, in young & older
patients.Forman & colleagues 10 showed that
transferring a single euploid blastocyst transfer
was equal to transferring double untested em-
bryo transfer in terms of live birth rate, but with
a significant better obstetrical outcomes, as
multiple pregnancies were avoided. Ubaldi et
al. in 2015 reported the clinical outcomes in
AMA patient population across the years &
found that there was a sharp increase of the
overall rate of the PGD-A cycles performed.
Specifically, the cumulative live birth rate per
cycle remained constant across this period,
while the miscarriage& multiple pregnancy
rates significantly decreased11.  This paper rep-
resented the first published evidence that the
technical & procedural innovations in IVF (as
PGD-A) do not impact its efficacy.
Analyzing the cost-effectiveness of PGS is diffi-
cult.New molecular technologies remain ex-
pensive procedures & are not available at every
centre. However, transferring the euploid em-
bryos in cases of AMA may reduce the costs as-
sociated withrepeatedly failed IVF cycles, &
also the emotional turmoil experienced after a
negative pregnancy test or a miscarriage. An-
other benefit of PGD-A is the transfer of a sin-
gle embryo without compromising delivery
rates, decreasing multiple pregnancies & the
associated risks of neonatal intensive-care unit
admission &preterm delivery12. Hence, the cost
savings made by decreasing multiple pregnan-
cies may outweigh PGD-A expenses.
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THE PROBLEMS OF MOSAICISM IN PGS
An important concern in PGD-A is chromosomal mo-
saicism, namely the presence in the same embryo of cells
with different karyotypes due to a mitotic error occurring
after fertilization. The prevalence of mosaicism is yet to be
determined in embryos &most studies on single cell analy-
sis at the cleavage stage embryos may have over-estimated
the incidence.  
Importantly, trophectodermal cells are trophoblastic in ori-
gin & preimplantation genetic testing of these cells is analo-
gous to chorionic villus sampling, which is accepted as a
standard of care procedure. In a published dataset, which
entailed 5337 consecutive chorionic villus samplings, there
was no difference in the prevalence of mosaicism at the end
of the first trimester in pregnancies conceived sponta-
neously compared to those from infertile couples. Further-
more, there was no difference either in the prevalence of
mosaicism when in vitro (1.32 %) & in vivo treatments (1.22
%) were compared in infertile couples, where the reported
mosaicism rate confirmed in a follow-up amniocentesis
analysis was only 0.3–0.44 % 13.  Three papers in literature
(14,15,16) showed that the prevalence of mosaic
diploid/aneuploid blastocysts could be collectively esti-
mated to be around 5%, which seemed to be acceptable.
Independent of embryo competency, there are many vari-
ables like, implementation of individualized protocols for
controlled ovarian stimulation (COS), endometrial factors
that determine embryo implantation,embryo transfer tech-
nique that also determine IVF outcomes.
RECOMMENDATIONS 
The Preimplantation Genetic Diagnosis International Society
(PGDIS)17 recently released guidelines, which attempts to
bring some order amongst the confusion surrounding the
topic of mosaicism&opined that the suggested cut-off point
for definition of mosaicism is >20%, so lower levels should be
treated as normal (euploid).
FOR WHOM SHOULD PGD-A BE APPLICABLE
The indications for PGD-A have been controversial.
Franasiak et al.18 showed an exponential increase in the ane-
uploidy rate from 35 years of maternal age onwards, which
rises to 90 % at the age of 44, where more than 15,000 TE
biopsies were screened by CCS. He also reported that 30 %
of embryos were aneuploid in young patients (<35 years)18.
Hence, PGD-A could also be extended to good prognosis
patients who produce a large number of blastocysts& espe-
cially if they had a history of previous IVF failures or miscar-
riages.  Some of the other indications for PGD can also be
extended to -
• Patients with unexplained IVF failure
• Recurrent miscarriages
• Advanced maternal age
• Patients in whom karyotyping reveals one or other partner
having a balanced chromosomal translocation
• Patients with known or anticipated specific genetic abnor-
malities.
THE FUTURE & CONCLUSIONS
The aim is not to perform the transfer of a morphologically
normal embryo but to transfer aneuploid embryo with a
high potential for implantation.  Also transfer of a single eu-
ploid embryo will lead to a healthier pregnancy with less

adverse perinatal outcome.  In this day & age of advancing
technology with the ability to identify aneuploid embryo,
the issue would be whether it is unethical not to offer PGS
given its potential benefits2.  In any event, the debate for &
against PGS is likely to rage for some time yet.  
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debate: has pgs lived upto its promise?

NO In the past 3 decades, after standardization of
ART, reproductive specialists have been search-
ing for methods to improve the implantation
rate and overall success rates of the ART cycle. As
aneuploidy is an important cause of implanta-
tion failure, transferring euploid embryos seems
to be a logical step in increasing success rates.
Genetic testing of preimplantation embryos was
initially performed to diagnose patients who
were known to carry sex-linked disorders, mono-
genetic disorders, or chromosomal structural ab-
normalities. This was referred to as
preimplantation genetic diagnosis (PGD). Grad-
ually, the technique evolved and could detect
chromosomal abnormalities. The success of
PGD gave the embryologists an opportunity to
cherry pick euploid embryos in normal couples
and was termed as Preimplantation Genetic Di-
agnosis for Aneuploidy Screening (PGD-AS) or
preimplantation genetic screening (PGS).
Initial studies were observational and reported
an improvement in implantation rates. It was
also thought that it would improve IVF results,
live birth rates, reduce miscarriages and facili-
tate single embryo transfers thereby reducing
the risk of multiple pregnancies. Many clinics
started offering PGS to women with advanced
age, repeated implantation failure and recurrent
pregnancy loss following which it was extended
to normal women undergoing IVF.
With the results of the first randomized control
trial involving patients with advanced maternal
age showing no improvement in pregnancy
rates1, the debate began whether PGS is benefi-
cial or not. 
The assumptions that were made on which the
improvement in results were proposed were: 
(i) Most IVF cycles fail because of aneuploid em-
bryos. 
(ii) Their elimination prior to embryo transfer
will improve IVF outcomes. 
(iii) A single trophectoderm biopsy (TEB) at blas-
tocyst stage is representative of the whole TE. 
(iv) Trophoectoderm ploidy reliably represents
the inner cell mass (ICM). 
(v) Ploidy does not change (i.e., self-correct)
downstream from blastocyst stage.
However, the above hypothesis did not stand the
test of time and evidence with various studies
contradicting one or more of the above state-
ments.
In a meta-analysis, aiming to study whether PGS
2.0 improves clinical implantation rates and sus-
tained pregnancies (beyond 20 weeks) compared
to routine embryo selection in IVF cycles. Every
method of embryo selection was shown to have
improved the live birth rate in good prognosis
patients. However in average prognosis patients
it didn’t benefit patients and was detrimental in
patients with poor prognosis4,5. A major design
flaw in most of the RCTs conducted which favour

PGS 2.0 was the definition of pregnancy out-
comes per embryo transfer rather than intention
to treat. This reference would exclude many pa-
tients who do not undergo an embryo transfer
due to PGS results and therefore will influence
the results.
A recent analysis of the national US data for
2011-2012 failed to demonstrate outcome bene-
fits for PGS over non PGS cycles. Live birth rates
per cycle start (25.2% vs 28.8%) and per embryo
transfer (39.3% vs 46.2%) were better in the non
PGS group and miscarriage rates were similar in
both groups (13.7% vs 13.9%)6.
With the technological advancements pertaining
to improved accuracy of chromosomal assess-
ment, there was also a shift from blastomere
biopsy at cleavage stage (D3) to trophoectoderm
biopsy at blastocyst stage (D5). A typical TE
biopsy would result in an average of 6 cells to be
harvested for genetic studies which is higher
compared to that at the cleavage stage. This al-
lowed more genetic materials to be obtained and
along with it the assumption that it would be
more accurate and lead to a further improve-
ment in results and was quickly adopted as PGS
2.0 without establishing the fact whether a single
trophoectoderm biopsy was representative of
the whole trophoectoderm or not. Recently, an
effort was made to determine whether a single
biopsy would be enough to determine embryo
ploidy by using two established mathematical
models where the probabilities of false negative
and false positive results were assessed. Both
models revealed that even under a best case sce-
nario, a biopsy of atleast 27 trophoectoderm
cells would be required to accurately predict the
ploidy of the embryo from a single biopsy 7.
However this approach may be detrimental to
the live birth rate due to the impact of the biopsy
on the embryo8.
In many centres the experience with extended
embryo culture is limited. Consequently even if
PGS technique is found to be effective, loss of
embryo quality due to suboptimal culture condi-
tions will be detrimental for results.
In a study by Gleischer at al 9 embryos previously
diagnosed to be aneuploid were re biopsied and
sent to another laboratory for re-analysis where
they found a significant difference in the reports.
Of the 8 embryos transferred, there were 5 chro-
mosomally normal pregnancies. This shows the
large degree of interlab variation in results de-
pending upon the type of screening tool used
and the lack of dependability of results from a
single trophoectoderm biopsy.
Most human preimplantation embryos are mo-
saics of euploid and aneuploid cells. 
Aneuploid cells have been a frequent finding in
placentae of newborns 3. The placenta has been
established to be a product of the trophoecto-
derm. This finding itself is a strong contradiction
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to the claim of PGS 2.0 that a single trophoectoderm biopsy is
representative of the whole embryo.Though trophoectoderm
biopsy is considered superior to blastomere and polar body
biopsy, there are still some intraembryonic variations and
mosaicism may still be missed. Liu et al 10 reported that 69%
of blastocyst stage embryos from women of advanced age are
mosaic for inner cell mass as well as trophoectoderm, while
Johnson et al 11 reported that in younger women only 20%
blastocysts are aneuploidy with a majority in addition pre-
senting with only one or two structural abnormalities. Their
observation would suggest that at younger ages a lower, but
still clinically critical level of mosaicism at the blastocyst
stage. This was also confirmed by Munne et al in who re-
ported an increasing rate with advancing female age but sur-
prisingly similar mosaicism rates at all ages at an average of
30.2% 12.
During blastocyst development, embryos experience strin-
gent self-correction probably based on cell cycle check point
control. In a study by Munne et al 13, 145 embryos were diag-
nosed to be aneuploid on D3. 55 of these developed further to
blastocyst stage and were re-analysed on D6 and D12 which
showed 18/55 embryos to be euploid. These findings were
confirmed by another group independently 14. This again
leaves room for doubt regarding whether embryos which are
declared aneuploid on PGS should be discarded or not.
It is currently not known whether PGS procedures negatively
impact the developing human embryo and if so, how, espe-
cially in later developmental stages.Time-lapse imaging com-
paring the development of mouse embryos with and without
blastomeres demonstrated key differences in the speed of
growth, frequency of contraction and expansion, diameter of
contraction and expansion, and hatching of the blastocyst
from the zona pellucida. Mouse embryos that underwent
blastomere biopsy had a slower growth pattern. Hatching oc-
curred at the site where the blastomere was removed and did
result in a hernia-like appearance 15. Also, expansion and con-
traction occurred more frequently in the smaller embryos. It
is not known if similar events occur in human embryos and if
so, what effects it will have on the developing embryo and off-
spring.
The cost of an IVF cycle alone without PGS is already expen-
sive. In a cycle with PGS, an additional cost of the PGS serv-
ices along with cryopreservation of embryos and freeze thaw
cycle is added which adds a major financial burden on the
couple. In most countries PGS is not covered under insur-
ance. Further, it doesn’t replace prenatal diagnostic proce-
dures like amniocentesis and chorionic villous sampling
which are often recommended along with PGS for confirma-
tion of the fetal ploidy. There are no studies evaluating the
cost-effectiveness of a PGS cycle vs conventional IVF in
achieving a live-birth for patients with infertility. In patients
with recurrent pregnancy loss the cost of a PGS cycle to
achieve live birth was significantly higher(81,430$) vs expec-
tant management (8258$) 16. 

CONCLUSION
PGS has not lived upto its promise. It is costly, time consum-
ing, invasive and emotionally taxing for the patient. Till now
no clear benefit has been seen in terms of improved implan-
tation in women with advanced age, recurrent implantation
failure and recurrent pregnancy loss. None of the major fertil-

ity societies like ESHRE or ASRM, nor major national societies
like ACOG & RCOG have supported the use of PGS in patients.
There are still many hurdles and challenges for PGS to over-
come before it may be considered to be a part of mainstream
infertility practice. Till PGS achieves an efficacy to a level
where the benefits outweigh thefinancial, emotional and
physical risks to the mother and the baby, it cannot form a
part of the standard pathway of care for infertile patients.
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HORMONAL EVALUATION OF A SUB-FERTILE MALE
When gynecologists ask for hormone tests for men with
infertility they frequently mirror the tests they ask for in
women, and do an assay for FSH, LH and Prolactin. This
combination is actually quite irrelevant in men.
FSH and LH levels in men have to be evaluated in the
context of the testosterone level. Thus, we can have two
men, both with low normal values of FSH (2.1mIu/ml)
and LH  (2.4 mIu/ml); but one has a testosterone level of
6.7ng/ml and the other has a testosterone level of
2.2ng/ml.
In the first case, the FSH and LH are low normal because
of negative feedback from the high testosterone level.
Here the testes are well stimulated as indicated by the
high testosterone level, and no hormone therapy is indi-
cated even though FSH and LH are seemingly low. 
In the second case, FSH and LH are inappropriately low
normal despite low testosterone. Here, there is scope for
stimulating the testes to make more testosterone, either

by giving exogenous FSH and
LH, or by raising the endoge-
nous FSH and LH by giving
clomiphene or tamoxifen. If
estradiol is high then an aro-
matase inhibitor (anastrazole
1 mg or letrozole 2.5 mg) can
be given. 
Thus, two patients with the
same FSH and LH levels can
have two very different thera-
pies based on the testos-
terone level. Hence,
testosterone must always be
assayed when FSH and LH are
being assayed in an infertile
male. Oestradiol is assayed
when the man is obese.
Elevated prolactin is a common cause of impaired fertil-

Practical pointers for hormone
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ity in women. By contrast, it is uncommon for elevated
prolactin levels to be the cause of infertility in men. The
main effect of elevated prolactin in men is impaired li-
bido and erectile dysfunction. An infertile male with
normal sexual function does not need a prolactin assay.
Also, bear in mind that men, unlike women, tend to have
macroadenomas. Mild elevation of prolactin in men is
usually due to stress or medication and does not need
an MRI;  nor is there any benefit from treatment of this
mild increase in prolactin. In men, clinically significant
hyper-prolactinemia is usually associated with
macroadenomas and very high levels of prolactin.
Thus, the hormone profile for an infertile male should
include FSH, LH, Total testosterone, estradiol (in obese
men), TSH, D3 and B12 .

AZOOSPERMIA - IMPORTANT POINTS TO BEAR IN
MIND
1. Azoospermia refers to total absence of sperm. The
presence of even a single mature sperm changes the di-
agnosis to extreme OAS or cryptozoospermia.
2. Semen quality fluctuates. A single report of azoosper-
mia is not reliable
3. Temporary azoospermia may result from high fever of
a major illness
4. 5% of Indian men have difficulty collecting a semen
sample by masturbation. Sometimes they give a pseudo-
ejaculate (urethral secretions or urine) which is mislead-
ingly reported as showing azoospermia. Hence, a man
reporting difficulty in semen collection who produces
“yellow semen” or scanty ejaculate should be asked to
give  semen sample by vibratory stimulation.
5. Normal FSH does not necessarily mean normal sper-
matogenesis. Many men with maturation arrest and
azoospermia may have normal FSH.
6. Men with normal spermatogenesis may have margin-
ally elevated FSH levels 
7. FSH levels over twice the upper limit of the range indi-
cate testicular failure. However, this does not preclude
focal areas of spermatogenesis. Such a person may still
be a candidate for TESE-ICSI.
8. 20% to 40% of men with testicular failure and
azoospermia will have a few areas of sperm production.
These sperm are too few in number to appear in the
ejaculate but can be retrieved from the testis and used
for ICSI.
9. Sperm production, especially in men with testicular
failure may not be homogenous. Thus, a single biopsy
may not be representative of the whole testis. Several
biopsies may be needed to identify an area of focal
sperm production.
10. Many cases of obstructive and non-obstructive
azoospermia have a detectable genetic cause.

RELEVANT INVESTIGATIONS
1. Semen analysis – several samples at an interval of a
month must be examined; the sample must be cen-

trifuged and the pellet examined to rule out crypto-
zoospermia.
2. Semen fructose is important in the evaluation of an
azoospermic man. It is most relevant when semen vol-
ume is low; in this case the laboratory often finds it diffi-
cult to do a fructose test because of insufficient quantity
of semen. A modified test should be done using propor-
tionately less reagent and semen, and incorporating
positive and negative controls.
3. F.S.H. is of limited value but serves as corroboration.
4. Genetic tests include:
(a) CFTR gene mutation testing in men with vas aplasia
and congenital obstructive azoospermia. However, mu-
tations in Indian population appear to be different and
are not picked up by the commonly done tests – hence,
its utility is limited in the Indian scenario
(b) Karyotyping and Yq deletion studies are useful in
men with primary testicular failure.
5. Testicular biopsy – needle biopsy techniques have ren-
dered open biopsies unnecessary; multiple biopsies are
often required to reach a proper diagnosis; ideally, mul-
tiple biopsies should be evaluated by an IVF laboratory
with facilities for cryopreservation; when assessed by a
pathologist, a detailed report of the most advanced cell
type in each tubule should be given (one word diagnosis
like “hypospermatogenesis” do not give sufficient diag-
nostic information.
6. Routine vasography is not recommended. A properly
done fructose test and TRUS are sufficient to assess the
distal tract in most cases. Vasography is indicated only
occasionally and is best done in combination with the
definitive procedure.

FSH levels over twice the upper
limit of the range indicate
testicular failure. However, this
does not preclude focal areas of
spermatogenesis. Such a
person may still be a candidate
for TESE-ICSI.
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INTRODUCTION
Bacterial and viral infections of the genital tract are im-
portant aetiological factors for male infertility. GTI
prevalence in men is 6–10% with 30% being asympto-
matic. Male infertility is frequently of multifactorial eti-
ology, making it difficult to establish the diagnostic
significance of infections/inflammatory processes (bac-
teriospermia/leukocytospermia) in the genital tract. De-
tection of bacteria in semen does not necessarily signify
infection, since bacteriospermia may represent contam-
ination, colonization or infection. The effect of leukocy-
tospermia is controversial, as different detection
methods and leukocyte subtypes in semen may havedif-
ferent functions, which makes it difficult to attach signif-
icance. Leucocytes in addition to their potential negative
effectsmay even have protective effect on spermatozoa.
Viral Infection detection requires amplification methods
in semen with high sensitivity and specificity, which are
only recently available.

CAUSATIVE MECHANISM
Semen passes through the genital tract is routinely
contaminated by gram-positive bacteria, Staphylococ-
cus, Streptococcus, or diphteroids, which are colo-
nized in the urethra/urethral orifice. Many Indian men
are not circumcised and foreskin contamination is also
common. 
The main causes are sexually transmitted infections
(Chlamydia trachomatis /Ureaplasma)  or typical
uropathogens (Escherichia coli / Enterobacter). Re-
ported prevalence of Ureaplasma urealyticum varies
from 10 to 40%. Enterobacter can be found in up to 90%
of semen samples depending on the sensitivity of detec-
tion methods used. 
The mechanism of GTI is mainly due to accessory gland
dysfunctionwhich leads to 
• Inflammation-related obstruction of male reproduc-
tive tract
• Induction of humoral immune response to sperm, i.e.
production of membrane-bound anti-sperm autoanti-
bodies.

Cause Most frequent pathogen

Prostatitis, acute, chronic              E. coli 
Epididymitis, acute Enterobacter

Pseudomonas 
Enterococcus 
Staphylococcus 
Chlamydia 
Ureaplasma

Since a compartment-specific
(testis, epididymis, seminal
vesicle, prostate etc,) differen-
tial diagnosis is challenging,
abnormal findings are typi-
cally summarized under the
term “male accessory gland
infection” (MAGI).

PATHOGENESIS 
GTI alters  spermatogenesis in three stages leading to ir-
reversible disruption to the specific local immune regu-
lation in the testis 
• Damage to spermatogenesis is induced by direct ef-
fects of pathogens or components of pathogens and/or
by induction of cellular and humoral immune responses
• Pro-inflammatory cytokines (Interleukin 1,6,8), Inter-
feron-y, Macrophage migration inhibitory factor, Tu-
mour necrosis factor-alpha,and/or reactive oxygen
species (ROS) cause direct/indirect damage to sperm
both qualitatively and quantitatively
• Pathogen-induced epigenetic changes

DIAGNOSIS
Definition of seminal tract infections 
World Health Organization definesGTI (also known as
male accessory gland infection-MAGI) by the following
semen parameters:
(i) Significant bacteriospermia (≥103 bacteria/ml 
ejaculate)
(ii) Detection of Neisseria gonorrhoeae/C. trachoma-
tis/Urea urealyticum
(iii) Significant leukocytospermia (≥106 peroxidase-pos-
itive leukocytes/ml ejaculate) 

Genital Tract Infections
and Male Infertility
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Recommendations for practice - Semen leukocyte con-
centration
• Both leukocytes and immature germ cells appear simi-
lar and are properly termed ‘round cells’ in under wet
mount microscopy. Often the round cells are improperly
reported as ‘white blood cells’by many of the laborato-
ries. The clinician should ensure cytologic staining and
immuno histochemical techniques are used to differen-
tiate leukocytes from immature germ cells. 
• More than 1 mill/mL WBC (Leucocytes) is an indicator
of true infection is detrimental to spermatogenesis and
sperm functionand merits treatment, which translates to
more than 4 pus cells/Hpf.
• Initial treatment may be given without a semen cul-
ture, which is reserved for persistent pyospermia. Semi-
nal plasma contains bactericidal substances and some
bacteria even if present in the ejaculate, cannot be de-
tected despite doing both aerobic and anaerobic cul-
tures. Routine cultures tend to grow urethral organisms
or commensals.
Apart from fertility-relevant aspects of patient history,
the clinical examination of the genital organs should al-
ways be complemented by ultrasonography of the scro-
tal content. Transrectal ultrasonography is of added
value if prostatitis or seminal vesiculitis is suspected. 

ANTISPERM ANTIBODIES (ASA) - GUIDELINES
ASA may develop in patients with a vasectomy, vas ob-
struction, testicular trauma, torsion, malignancy and in-
fection of the urogenital tract due to disruption of the
epithelial-blood barrier. ASA are found in 26%-55% of
infertile couples, in up to 19% of fertile men, and in 43%
of fertile women, which means that not all ASA cause in-
fertility. On the other hand, ASA may affect the following:
cervical mucus penetration, acrosome reaction, zona
binding, zona penetration, oolemma binding and
pronucleus formation. The effects of ASA on motility
and on in-vitro fertilization are questionable.

• ASA testing should be considered when there is iso-
lated asthenospermia, sperm agglutination >20% or an
abnormal post-coital test. 
• ASA testing may be recommended for couples with un-
explained infertility. 
• ASA found on the surface of sperm by direct testing are
more significant than ASA found in the serum or seminal
plasma by indirect testing. ASA should be assayed by the
Immunobead test or the MAR test. Most laboratories test
only the serum or seminal plasma by indirect testing.
Such tests in isolation do not guide therapy.
• ASA testing is not needed if sperm are to be used for
ICSI.

CLASSIFICATION OF MALE GENITAL TRACT 
INFECTIONS
1. Urethritis
2. Prostatitis - most common
3. Seminal vesiculitis
4. Epididymitis or Epididymo orchitis
5. Orchitis
Classification of prostatitis according to NIDDK/NIH
I. Acute bacterial prostatitis (ABP) 
II. Chronic bacterial prostatitis (CBP) 
III. Chronic pelvic pain syndrome (CPPS) 
A. Inflammatory CPPS: WBC in EPS (expressed prostatic
secretions)/voided bladder urine-3 (VB3)/semen 
B. Non-inflammatory CPPS: no WBC/EPS/VB3/ semen 
IV. Asymptomatic inflammatory prostatitis (histological
prostatitis)

DIAGNOSIS OF UROGENITAL INFECTIONS AND IN-
FLAMMATIONS
Urethritis - Diagnosis
The Gram stain of urethral secretion or urethral smear
showing more than 4 leukocytes per high-power field
(HPF)
A positive leukocyte esterase test or more than 10 leuko-

Fig 1*1 Oligozoospermia: total sperm count (or concentration) below the lower limit (15 x 106/mL and 39 x 106, respectively);

Asthenozoospermia: percentage of progressive motile spermatozoa below the lower limit (32%);

teratozoospermia: percentage of spermatozoa with normal morphology below the lower limit (strict criteria: 4%)

source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5470348/
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cytes per high-power field (400) in the first voiding urine
specimen is diagnostic.
Prostatitis-Diagnosis
10% of men present with prostatitis syndrome, such as
pelvic pain and urinary discomfort. Only 5% to 10% of
these patients are diagnosed with chronic bacterial pro-
statitis.

Fig 2. Fractionated sampling and analysis of urogenital
secretions: Combination of 2-glass test and subsequent
semen analysis 
*1 approx. 5 mL; *2 10 x higher bacterial count
(CFU/mL) in post-massage (exprimate) urine versus first
void urine; bacteriospermia
*3facultative; *4 = 15 granulocytes/ high-power micro-
scopic field in sediment (magnification x 400) → urethri-
tis; post-massage (exprimate) urine =10/µL →
prostatitis; ejaculate: >106/mL (peroxidase-positive
leukocytes; no reference ranges available for
macrophages, lymphocytes)
CFU, colony-forming units; PCR, polymerase chain reac-
tion; STI, sexually transmitted infection

Epididymitis / Epididymo-orchitis / Orchitis-Diagnosis
The symptoms are pain and swelling of the epididymis/
testis manifesting on one side. In 60% of patients testic-
ular involvement is present, then it is called epididymo-
orchitis. Pathogenesis is due to bacteria travelling from
the urethra into the epididymis and E coli is most com-
mon. In acute phase there is deterioration of sperm con-
centration, which is usually reversible within 3 to 6
months, however,10% of patients develop persistent
azoospermia and 30% of patients develop oligozoosper-
mia. Despite appropriate antimicrobial treatment, quali-
tative reduction in sperm parameters may occur due to
bacterial hemolysin virulence.

Management aim in Urethritis / Prostatitis /Epididymi-
tis / Epididymo-orchitis / Orchitis
• Improvement of clinical signs and symptoms
•Prevention of potential testicular damage/transmission
• Decrease of potential complications (e.g., infertility or
chronic pain)
• Patients with epididymitis known or suspected to be

caused by N. gonorrhoeae or C. trachomatis partners
need to be evaluated and treated
• Antibiotic treatment often only eradicates microorgan-
isms; it has no positive effect on inflammatory alter-
ations, and cannot reverse functional deficits and
anatomical dysfunction
• Although antibiotic treatment for MAGI might provide
improvement in sperm quality, it does not necessarily
enhance the probability of conception and additional
tests may be needed to assess fertilizing potential

ASYMPTOMATIC GENITAL TRACT INFLAMMATION
Patients can be asymptomatic with ejaculate analysis in-
dicating inflammatory activity and the aims of therapy
in them is for altered semen composition with decreased
sperm counts and forward motility
• Reduction or eradication of microorganisms in prosta-
tic secretions and semen
• Normalization of inflammatory (e.g., leukocytes) and
secretory parameters
• Improvement of sperm parameters to counteract fertil-
ity impairment 
Treatment: Mild/moderate cases 
The effectiveness of empiric therapy is generally evalu-
ated at 3 days after beginning antibacterial therapy, then
the treatment is switched to definitive therapy when re-
sults of culture testing become available. 
• LVFX (Levofloxacin), oral, 500 mg, once a day for 14
days �
• CPFX (Ciprofloxacin), oral, 200 mg, 3 times a day for 14
days �
• TFLX (Tosufloxacin), oral, 150 mg, 3 times a day for 14
days - Not available in India�
• STFX, (Sitafloxacin) oral, 100 mg, twice a day for 14
days - Not available in India�
• MINO (Minocycline), oral, 100 mg, twice a day for 14
days �
• CDTR-PI (cefditoren pivoxil), oral, 200 mg, 3 times a
day for 14 days* *�*Not indicated for C. trachomatis
(Only if disease is suspected to be caused by other than
C. trachomatis). - Not available in India�
Treatment: Severe Cases
The total treatment period is 14 to 21 days.
• CTRX (Ceftriaxone), intravenous, 1e2 g, 1 to 2 times a
day for 3e7 days �
• CZOP (Cefazopran), intravenous, 1 g, 2 to 3 times a day
for 3e7 days Alternatives �
• LVFX (Levofloxacin), intravenous, 500 mg, once a day
for 3e7 days �
• SBT/ABPC (Sulbactam sodium/ampicillin sodium), in-
travenous, 1.5e3 g, 4 times a day for 3e7 daysy When C.
trachomatis infection is suspected 
• MINO (Minocycline), intravenous, 100 mg, twice a day
for 3e5 days (Following resolution of fever and swelling
of scrotal contents: MINO, oral, 100 mg, twice a day, for
14 days in total) 
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Fig 3
Algorithm for the management of urogenital
infections/inflammation in men with infertility
*1 In case of isolated findings: Confirmation by follow-
up examinations; in case of increased levels of inflam-
matory markers in the ejaculate: advanced diagnostic
assessment (2-glass test)
*2 Bacterial count in the ejaculate >103 CFU/mL
*3 Always antimicrobial therapy with co-treatment of
partner according to guideline recommendations; cycle-
adapted administration/contraception to prevent nega-
tive effects on early pregnancy 
*4 In case of symptom-free patients with positive inflam-
matory markers in the ejaculate. Treatment only in case
of significant bacterial count and positive confirmatory
test (see above; treatment duration 2 to 4 weeks, subject
to pathogen/indication and medication; (tentative an-

tibiotic treatment, e.g. in patients with non-significant
bacterial count/isolated signs of inflammation, is not in-
dicated). Because of the risk of negative effects on sper-
matogenesis/sperm function: Follow-up ejaculate
testing or use of ART only after a treatment-free interval
(2-3 weeks).
*5 In case of sign of inflammation in the ejaculate, pri-
marily without pathogen detection/after antibiotic treat-
ment: Administration of nonsteroidal anti-inflammatory
drugs (NSAIDs; e.g. diclofenac [100–150 mg/d] or equiv-
alent medications, including cyclooxygenase-2 in-
hibitors; treatment duration 3–6 weeks); mast cell
blocker, if needed; subsequent adjuvant treatment with
antioxidants (e.g. vitamin E) optional.
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Conventional IVF and ICSI are two common techniques
used to achieve fertilization for infertile couples. IVF has
long been used for the treatment of infertility. Although it
has an important role in the treatment of female infertility,
but found ineffective in severe male infertility. ICSI also is
an assisted fertilization procedure that has been intro-
duced in 19921 Conventional IVF includes standard insem-
ination while ICSI included the injection of single
spermatozoon into a mature oocyte. Use of ICSI has in-
creased recently in fertilization failure after ejaculatory
dysfunction and immunological infertility. It’s successful
for the treatment of severe male infertility but its safety is
still questionable.2 Also performing ICSI when not needed
appears to make higher cost, increased time and unethical
method.3

However, in the last two decades, the use of ICSI has in-
creased significantly, even among patients without male
factor infertility. Boulet et al. reported that in the USA, the
usage of ICSI in IVF cycles has increased from 34% in 1996
to 76% in 2012.4 The greatest hike was recorded in IVF cy-
cles when ICSI use went from 15 to 67% during the same
time frame.4 A report from International Committee in
2016 for monitoring Assisted Reproductive Technologies
showed that nowadays ICSI is being performed in 100% of
the IVF cycles. 5 Despite its increased use, there is no clear
evidence that ICSI leads to improved reproductive out-
comes. However, the scarcity of randomized trials makes it
difficult to draw clear conclusions on the benefits of ICSI
in non-male factor infertility. 6

PROPOSED INDICATIONS FOR USE OF ICSI
a) Unexplained infertility

b) Poor-quality oocytes
c) Low oocyte yield
d) Advanced maternal age
e) Prior fertilization failure with conventional insemination
f) Routine use in all IVF cycles
g) Preimplantation genetic testing (PGT) 
h) Fertilization after in vitro maturation (IVM) 
i) Fertilization of cryopreserved oocytes 
a) Unexplained Infertility
ICSI has been suggested for use in patients with unex-
plained infertility, since its use may avoid the potential fer-
tilization barriers that could be the reason of unexplained
infertility. Overall, the current evidence regarding the rou-
tine use of ICSI for unexplained infertility is limited and
does not demonstrate improvement in clinical outcomes.
Further studies are thus needed to determine the role of
ICSI in this population.
b) Poor quality oocytes
Morphologically abnormal oocytes (with either nuclear,
cytoplasmic, or zona pellucida abnormalities) in the pres-
ence of normal semen parameters create a clinical chal-
lenge. No studies addressing whether the use of ICSI in
such cases improves clinical outcomes were identified for
this document.
c) Low oocyte yield
ICSI is commonly used in cases of low oocyte yield to in-
crease the number of embryos achieved compared to that
expected with conventional insemination. Based on cur-
rent evidence, the use of ICSI for low oocyte yield does not
significantly improve fertilization rates, embryo number
and quality, or pregnancy rates.
d) Advanced maternal age
Oocytes retrieved from older women have been theorized
to have structural defects of the zona pellucida or cyto-
plasm that might reduce the fertilization rate with conven-
tional insemination.. No studies assessing the benefits of
ICSI in this specific group of patients for any outcomes
such as embryo quality or implantation rate were identi-
fied for this document.
e) Prior fertilization failure with conventional 
insemination
The use of ICSI in IVF following prior total failed fertiliza-
tion with normal semen analysis in a prior IVF cycle is ad-
vocated to reduce the risk of subsequent failed
fertilization. Although subsequent total failed fertilization
may be related to quality of the IVF stimulation, utilizing
IVF/ICSI may decrease the risk of subsequent poor fertil-
ization failure.
f) Routine use in all IVF cycles
The routine use of ICSI for all oocytes, regardless of the etiol-
ogy of the infertility, has been proposed.7 The rationale is to

ROLE OF IVF AGAINST
ICSI IN RECENT TIME
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reduce the likelihood of fertilization failure and potentially
increase the number of embryos. Although the risk of failed
fertilization is low, it occurs with similar frequency following
both conventional insemination and ICSI. The emotional
and financial costs of failed fertilization must be taken into
consideration. The routine use of ICSI for all oocytes does
not appear to be justified in cases without male factor infer-
tility or a history of prior fertilization failure based on avail-
able evidence.
g) Preimplantation genetic testing (PGT) 
ICSI is used in cases requiring PGT of embryos. The ration-
ale for ICSI use is to ensure monospermic fertilization and
eliminate potential paternal contamination from extrane-
ous sperm attached to the zona pellucida.8While there are
no randomized, controlled trials, the concern of inaccu-
rate results due to extraneous sperm contamination with
PGT justifies the use of ICSI in this situation.
h) Fertilization after in vitro maturation (IVM)
The investigational process of IVM may lead to alterations
in the zona pellucida, which reduce the fertilization poten-
tial of oocytes using conventional insemination 34, 35. One
study randomly assigned mature oocytes after being de-
nuded of their cumulus cells to conventional insemination
or ICSI. Oocytes that were allowed to mature in vitro with
or without their cumulus complexes had significantly
lower fertilization  rates with conventional insemination
compared to ICSI (56.3% vs. 84.1%, P<.01 and 39.5% vs.
84.5%, P<.01, respectively. [9] An additional study similarly
demonstrated conventional insemination fertilization
rates of 37.7% of  mature oocytes (although oocyte matu-
rity was not assessed until the fertilization check 18 hours
after insemination), compared to a 69.3% fertilization rate
using ICSI of metaphase II oocytes. While pregnancy rates
were similar between the conventional insemination and
ICSI groups (23.8% and 17.1%, respectively, P¼ not signifi-
cant), the implantation of oocytes fertilized with standard
insemination techniques was higher than those where
ICSI was used (24.2% vs. 14.8%, P<.05).10 While ICSI may
improve fertilization rates of in vitro matured oocytes, fur-
ther studies are needed to evaluate this hypothesis.
i) Fertilization of cryopreserved oocytes 
In general, oocyte cryopreservation involves the removal
of the cumulus cells prior to freezing. This may lead to
changes in the zona pellucida that could reduce fertiliza-
tion rates with conventional insemination. For these rea-
sons, ICSI has been the preferred method of fertilizing
cryopreserved oocytes. 11

CONCLUSION
There are no data to support the routine use of ICSI for
non-male factor infertility. In a study by Maryam Eftekar
et.al, IVF was done on 112 cycles and ICSI was done on 88
cycles. Study showed  that  in IVF group fertilization and
implantation rates were significantly higher than the ICSI
group (66.22% and 16.7%) in IVF group versus 57.46% and
11.17% in ICSI group. Also, clinical and chemical preg-
nancy rates were higher in IVF group as compared with
the ICSI group (42.9% vs. 27.3%) and (35.7% vs. 21.5%) re-
spectively. Therefore it may be concluded that ICSI is ben-

eficial for patients using PGT, IVM, or cryopreserved
oocytes considering its safety and cost in the setting of
non-male factor.

KEY FEATURES
• ICSI is a safe and effective therapy for the treatment of
male factor infertility.
• ICSI can increase fertilization rates when lower than ex-
pected or failed fertilization has previously occurred with
conventional insemination.
• ICSI for unexplained infertility does not improve clinical
outcomes.
• ICSI for low oocyte yield and advanced maternal age
does not improve clinical outcomes.
• ICSI may improve fertilization rates in a subsequent cycle
following total failed fertilization in a prior IVF/conventional
insemination cycle, although fertilization failure seems to
correlate with poor ovarian stimulation.
• ICSI for routine use may decrease the incidence of unex-
pected failed fertilization; however, more than 30 couples
would have to undergo ICSI unnecessarily to prevent
failed fertilization.
• ICSI may be of benefit for patients undergoing IVF with
PGT, in vitro matured oocytes, and previously cryopre-
served oocytes.
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INTRODUCTION
Until recently, hCG was the only effective therapy avail-
able for the induction of oocyte maturation and ovula-
tion in stimulated cycles. The hCG is used as a substitute
for the midcycle luteinizing hormone (LH) surge to trig-
ger ovulation, due to structural and biological similari-
ties between the two hormones. The hCG binds to and
activates the same receptors  asLH1.
The advantages of hCG administration are to obtain ef-
fective final oocyte maturation, as well as to provide bet-
ter luteal phase support by stimulating corpus luteum.
Moreover, hCG seems to be capable of positively affect-
ing uterine receptivity by enhancing endometrial quality
and stromal fibroblast function. 
Despite this fact, the use of hCG for ovulation trigger as a
surrogate for LH has got several drawbacks. First and
foremost, there is a sustained luteotropiceffect  (because
of its longer half life>24 hr versus 60 min for LH).This  re-
sults in the development of multiple corpora lutea (CL)
and supra physiological levels of estradiol and proges-
terone. This sustained luteotrophic effect may result in
the development of ovarian hyper stimulation syndrome
(OHSS), which is still the most frequent and severe  com-
plication of ovarian stimulation treatments. The threat
of OHSS often leads to cycle cancellations2.

The introduction of
GnRH antagonist proto-
cols for prevention of
premature LH surge have
made triggering of final
oocyte maturation with
single bolus of GnRHa an
alternative to hCG 3. The
GnRHa by competitive
inhibition displaces
GnRH antagonist from
GnRH receptor and pro-
duce initial flare-upre-
sponse inducing a
midcycle LH and FSH
surge, resembling the
surge of natural cycle.

The serum LH and FSH rise after 4 and 12 hours respec-
tively, and are elevated for 24-36 hours.The amplitude of
the surges are similar to those seen in normal menstrual
cycle, however the LH surge induced by GnRHa consists
of two phases, a short ascending limb (> 4 h) and a long
descending limb (> 20 h) with a total duration of 24-36 h
4, compared to the LH surge of the natural cycle which
consists of three phases of 48 h 5.
Hence, it seems to be more likely that GnRHa induces a
luteal phase defect due to the short half life of the in-
duced LH surge 6.
GnRHa triggering of final oocyte maturation could possess
several potential advantages over hCG triggering firstly in
terms of a reduced if not eliminated risk of OHSS due to
quick and irreversible luteolysis. Second, a more physio-
logic mid cycle gonadotropin surge may result in retrieval
of more mature oocytes. The role of midcycle LH surge in
oocyte maturation, luteinization of the granulosa theca
cells and follicle rupture is well established. Thirdly, a po-
tential advantage for the use of GnRHa instead of hCG for
ovulation induction is due to the short (24-36 hours) dura-
tion of the LH surge induced by GnRHa, which provides a
more physiologic ovulatory stimulus than the extended
surge (approximately 6 days) associated with hCG. 

Ovulation Trigger 
Making the right choice
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REVIEW
A cochrane review7 reviewed data from eleven random-
ized controlled trials (RCTs) upto October 2009. This in-
volved 1055 women and had an objective of comparing
the effectiveness of a GnRH agonist with hCG for trigger-
ing final oocyte maturation in ART patients. All these
women hadcontrolled ovarian hyper stimulation with a
GnRH antagonist protocol followed by embryo transfer.
When GnRHa was used as ovulation trigger the dose
used was triptorelin 0.2 mg sc or buserelin 0.5 mg sc or
leuprorelin 0.5 mg sc. Different regimens used for luteal
phase support were IM or vaginallyadministered proges-
terone and hCG.
The primary outcome measured were live birth rate and
development of OHSS per woman randomized. Main re-
sults were identified from the 11 RCTs (n = 1055). Eight
studies assessed fresh autologous cycles and three stud-
ies assessed donor-recipient cycles. In fresh-autologous
cycles, GnRHagonist was less effective than hCG in
terms of the live birth rate per randomized womanand
ongoing pregnancy rate per randomized woman.For a
group with a 30% live birth or ongoing pregnancy rate
using hCG, the rate would be between 12% and 22%
using an GnRH agonist.
Moderate to severe OHSS incidence per randomized
woman was significantly lower in the GnRH agonist
group compared to the hCG group. The OHSS incidence
was 3% using hCG and with GnRH agonist it was be-
tween 0% and 2.6%. In donor recipient cycles, there was
no evidence of a statistical difference in the live birth
rate per randomized woman. 
The authors concluded that GnRH agonists should not
beroutinely used as a final oocyte maturation trigger in
fresh autologous cycles because of lowered live birth
rates and ongoing pregnancy rates. An exception could
be made for women with high risk of OHSS, after appro-
priate counseling. However, since the freezing tech-
niques have improved, oocytes or embryos can be
frozen and used subsequently, whenever GnRHa is used
for ovulation triggers. 
A new study published after the Cochrane review8 has
shown a novel approach to luteal phase support after
GnRHa trigger by using a total of two boluses of 1500 IU
hCG; on the day of oocyte retrieval and 4 days later. Nei-
ther progesterone nor estradiol was administered for
luteal support. These preliminary results suggest that two
boluses of 1500 IU hCG revert the luteolysis after a GnRHa
trigger in the normoresponder patient. Importantly, no
additional luteal support is needed. The novel concept
combines the potential advantages of a physiological dual
trigger (LH and FSH) with a simple, patient friendly, luteal
support. If the results are corroborated in a larger series of
normo-responder patients, this protocol could lead to a
paradigm shift in luteal support policy. 
Radesic et al9conducted a retrospective study including
71 women at high risk of severe OHSS and who received
an agonist trigger for final oocyte maturation. All the pa-
tients  were given 1500 IU of hCG within an hour of the

oocyte retrival. The transfer of a solitary embryo pro-
duced a biochemical pregnancy rate of 60.6% and a clin-
ical ongoing pregnancy rate of 52.1%. Only one patient
was hospitalized with severe OHSS (1.4%), despite aver-
age patient producing nearly 17 oocytes per cycle. The
authors concluded that oocyte maturation employing
GnRH agonist trigger in combination with low-dose hCG
luteal phase support produces excellent clinical preg-
nancy rates, while not compromising the ability of
GnRH agonist trigger to prevent severe OHSS.
Another way of providing luteal phase support after
GnRHa triggering could theoretically be repeated doses
of recombinant LH (rLH). The advantage of rLH over
hCG is the significantly shorter half-life, which could fur-
ther reduce the risk of OHSS. 

CONCLUSION
The use of hCG for ovulation trigger seem good but
chances of OHSS is higher when many follicles develop.
The present evidence suggests that agonist trigger is
lesser effective than hCG in ovulation trigger because of
luteal phase insufficiency due to early luteolysis. Aggres-
sive luteal phase support is necessary if agonist is used.
Agonist trigger can be utilized to reliably and completely
prevent OHSS & oocytes / embryos could be freezed. 
It was not until GnRH antagonist protocols were intro-
duced for the prevention of a premature LH surge that
GnRHa triggering of final oocyte maturation became an
option again as an alternative to hCG triggering. Despite
the fact that hCG effectively secures final oocyte matura-
tion and ovulation, its use as a surrogate for LH has got
several drawbacks like OHSS. 
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Infertility is seen to increase in past two decades due to
factors such as voluntary delay in childbearing, late mar-
riages with correlated decline in fertility status, multiple
sexual partners with increased risk of acquiring sexually
transmitted diseases, use of contraceptive methods and
higher intellectual in attaining medical care and assistance
for infertility. Late pregnancies has become a pride and
trend for today’s generation with not being aware of its
consequences affecting fertility. Women due to career, late
marriages and lack of awareness tend to cross age of 35
years before thinking of pregnancy. Ovarian reserve de-
clines swiftly as age increases1. Poor ovarian response in
such patients is a very bothersome problem in terms of
further treatment and counseling of the patients.

WHAT IS POOR OVARIAN RESPONSE? 
It can be defined as development of insufficient number
of mature follicles after controlled ovarian stimulation
and thus leading to lesser number of oocytes retrieved or
cycle cancellation. Diminished ovarian reserve either
due to physiological aging or due to premature ovarian
aging is one of the most common challenge faced by cli-
nicians these days.
Etiology of poor ovarian response may be depletion of
ovarian follicle pool, insufficient initial follicle number,
ovarian follicle dysfunction, signaling defect, enzymatic
deficiency, autoimmunity, genetic factors. The quality of
oocyte with advancing age is affected by impairment of

mitochondrial function,
increased granulosa cell
apoptosis, increased ox-
idative stress. Our
lifestyle has been incor-
porated nowadays with
stress, peer pressure, so-
cial pressure, smoking,
alcohol and obesity. All
these factors affect a
woman’s wellbeing as
well as her ovarian re-
serve.
Incidence varies be-
tween 9 to 24%. Predict-
ing ovarian response
before starting hor-

monal stimulation is the only way to administer an effi-
cient treatment. Most important predictors are age,
biochemical parameters like basal FSH levels in early
follicular phase, AMH and morphological features like
antral follicular count and ovarian volume2. Advanced
maternal age is the most important predictor of live
birth rate3.
One of the main problems in our present scenario is the
absence of standard definition being followed in our
field with everyone following different ones that is either
of BOLOGNA OR POSEIDON criteria.
ESHRE in 2011 proposed a definition of POR and named
it BOLOGNA CRITERIA dependent on age, risk factors,
previous response and ovarian reserve tests4. Of all the
above parameters, minimum of one previous stimulated
cycle is essential to make a diagnosis. Limitations are
present. POSEIDON STRATEGY (Patient-Oriented
Strategies Encompassing Individualized Oocyte Num-
ber) was created to improve treatment outcome and to
guide clinicians how to deal with poor responders de-
pending on the group in which they are categorized5. Pa-
tients in this manner can be stratified for good and bad
prognosis in ART cycles. This strategy has considered
both qualitative and quantitative parameters of ovary
and its sensitivity to gonadotropins6.
Four groups are made according to age, AMH, AFC and
number of oocytes retrieved in previous cycle (Table 1)
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MANAGEMENT OF GROUP ONE
These young women have good ovarian reserve and
quality. In such cases, either FSH does not reach thresh-
old, or trigger problem is there or genetic polymorphism
is present. These cases can be approached in a better
manner by either changing protocol or trigger or in-
creasing dose of FSH with addition of LH activity.
IMPORTANCE OF ADDITION OF LH :
LH through androgen production helps in improving
granulosa cell sensitivity to FSH. On detection of hy-
poresponse at about day5/6 of stimulation, r-h LH can
be added to rescue follicles and improve embryo com-
petence. ESPART trial studied pergovaris (r-FSH+ r-LH
2:1) in 939 poor responders and concluded that no sta-
tistically significant difference was noted in pregnancy
rate and live birth rates. A meta-analysis by Hill et al
2012 observed that addition of r-LH in COS protocol can
improve outcome in advanced maternal age. Mochtar et
al. in Cochrane analysis mentioned that on addition of
LH, higher pregnancy rates were seen in a small subset
of poor responders7.
CHANGE IN PROTOCOL:
Aim is to obtain smaller cohort of fertilizable oocytes.
Protocols usually administered for poor responders are
GnRH agonist (GnRH-a) low-dose long protocol (LP),
GnRH-a luteal LP (stop protocol),GnRH-a flare-up pro-
tocols, GnRH-a micro-dose flare protocol and GnRH an-
tagonist protocol. Natural cycle IVF is an alternative
approach in such patients with overall reduced treat-
ment burden in terms of cost, drugs, visits to hospital
but with compromised outcomes because of cycle can-
cellation. Mild stimulation protocol can be done if con-
ventional protocol fails but no better outcomes have
been observed. It is just a time being option for a woman
before deciding for donor oocyte program8. Managing
and handling of such patients both clinically and psy-
chologically is still a challenge somehow, though studies
have been able to make an efficient ovarian stimulation
for women with low ovarian reserve. 

MANAGEMENT OF GROUP TWO: 
These are older women with good ovarian reserve. Qual-

ity of oocyte is affected by age. Poor ovarian response in
these women is either due to ageing,reduced androgen
production,asynchronous follicle development or ge-
netic polymorphisms.Change in protocol,addition of
LH,increase of FSH dose,synchronization of follicular
wave and aneuploidy screening by PGS can be tried in
such patients.
SYNCHRONIZATIONOF FOLLICLES:
Follicles can be synchronized with OCP pretreatment,
luteal phase manipulation with estradiol priming,GnRH
antagonist and AACEP protocol9. With estrogen therapy
and/or GnRH antagonist in mid luteal phase of preced-
ing menstrual cycle is associated with lower cancellation
rates and improved IVF outcomes. This approach syn-
chronizes follicular growth and suppresses earlier re-
cruitment of follicles in late luteal phase. GnRH
antagonist causes immediate and rapid suppression of
gondatropins by blocking GnRH receptors in anterior pi-
tuitary ,thus preventing FSH rise and follicular asyn-
chronicity in early follicular phase. AACEP (GnRH
agonist antagonist conversion with E2 priming) protocol
uses agonist flare effect for recruitment and estrogen
supplementation increases estrogen dominance in folli-
cles leading to improved quality of oocytes in POR.
GENETIC POLYMORPHISM:
Polymorphism in form of v-beta LH variants and FSH-R
Ser680 were found to have increased dose of consump-
tion of gonadotropins. Ser/Ser carriers of FSH receptor
polymorphism require minimum 75IU more than
Asn/Asn carriers to achieve the same steroidogenesis.

MANAGEMENT OF GROUP THREE:
Young women with poor ovarian reserve are included in
this category. Reasons for poor ovarian response is poor
ovarian reserve and asynchronous development of folli-
cles. Interventions such as change in protocol with max-
imum FSH dose, androgens, dual stimulation and
synchronization of follicles can be done.  
ROLE OF ANDROGENS:
DHEA improves steroidogenesis being a precursor for
estradiol and testosterone and influences ovarian follic-
ular growth by its ligand action on androgen receptors. It
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reduces age-related aneuploidy by affecting segregation
of meiotic chromosomes and increases IGF-1 levels
causing in turn increase in AMH levels and less AFC10.
DHEA may be given as a last resort in women with di-
minished ovarian reserve after proper counseling and
ensuring that patient has understood that it may or may
not be helpful in increasing the reserve. DHEA in doses
of 75mg per day for 6-8weeks before stimulation or
testosterone gel in dose of 20 µg/kg/day from D15 in
preceding cycle may benefit. Studies done have contro-
versial conclusion regarding pregnancy outcome and
live birth rates. Cochrane reviewed that androgens like
DHEA and T might increase live birth rate but further tri-
als are needed to justify it.
DIFFERENT APPROACHES TO INCREASE NUMBER OF
OOCYTES:
Increasing FSH dose in patients in which either FSH
threshold has not reached or receptor polymorphism is
present. In patients with already very low antral follicle
count, it is of no benefit as follicles cannot be created de
novo by increasing gonadotropin dosage. Dual stimula-
tion (Shanghai protocol) in such cases based on the con-
cept that 2 to 3 waves of follicle recruitment happen in
one menstrual cycle can be tried. Target in such cases is
both follicular and luteal phase antral follicles. Two
oocyte retrieval should be done in a single menstrual
cycle so as to obtain more number of oocytes and viable
embryos.
WHY TO INCREASE NUMBER OF OOCYTE:
There is a non-linear relationship between number of
oocytes obtained after COS and live birth rate regardless
of age.Each additional mature oocyte increases chances
of euploid blastocyst by 11%.

MANAGEMENT OF GROUP FOUR:
These are older women with poor ovarian reserve.Qual-
ity itself is also affected in such patients due to advanced
maternal age.Reasons for por are poor reserve and asyn-
chronous follicle development.I nterventions such as
dual stimulation protocol, growth hormone and andro-
gens as adjuvants, maximizing FSH dose and pooling of
embryos may help in proper treatment of such women.
HIGHER DOSE OF GONADOTROPINS:
No certain consensus has been established yet regarding
ideal starting and maintenance dose of FSH in poor re-
sponders. The only thing clear is that follicular recruit-
ment starts in luteal-follicular transition phase and thus
maximal dosing should start as early as possible on the
start of the cycle. Trend of higher starting dose of go-
nadotropins in poor responders is there following an un-
expected suboptimal or poor response to a standard
dose of 150-300 IU of FSH11. Retrospective studies by
Hofman et al and Manze et al have shown no additional
benefits in terms of oocyte yield and pregnancy rates on
increasing dose of FSH more than 450 IU. Corifollitropin
- alfa in advanced maternal age women compared to
daily recombinant FSH has been found equally effective

in terms of number of oocytes retrieved, pregnancy rate
and live birth rates12.
ADJUVANTS:
Interventions such as pyridostigmine which is an acetyl-
cholinesterase inhibitor increases GH secretion by en-
hancing acetylcholine action. It did not appear to
improve ongoing pregnancy rate in poor responders yet.
Rationale for giving aspirin is to increase intra-ovarian
vascularity so as to increase paracrine and endocrine ef-
fects of gonadotropin hormones and growth factors on
ovary. No significant benefit seen. L-arginine is involved
in formation of nitric oxide which plays an important
role in follicular maturation and ovulation. Addition of it
may increase number of retrieved oocytes but no in-
crease in pregnancy outcome has been noted. IGF is GH
dependent which is involved in potentiating effect of
FSH. GH dosage varies from 4IU daily to 24 IU on alter-
nate days starting on day 21 in LBG protocol or on day
two of gonadotropin and continued till day of h CG.
Meta-analysis by Kolibianakis et al and Cochrane analy-
sis 2010 has demonstrated that clinical pregnancy rate
and live birth rate are significantly higher in poor re-
sponder patients treated with growth hormone. Assisted
Hatching has been tried in patients of RIF but not much
benefit has been seen in women of advanced age or
POR. Role of PGS is controversial. Chances of having ge-
netically abnormal pregnancy leading to miscarriage is
more in women with advanced age and diminished
ovarian reserve.
COFACCE (co-transfer of fresh and collected cryopre-
served embryos) may be a cost-effective and patient-
friendly alternative for poor responders and can be
taken as a last chance before oocyte donation. Although
Oocyte donation is a successful alternative treatment for
infertile women with diminished reserve, we should try
our best to provide successful pregnancy with patient’s
own oocytes. No universally accepted protocol is there
for poor responders and thus individualized approach
so as to increase cost-effectiveness and outcome should
be done.
Some newer techniques such as ovarian fragmentation
and in-vitro activation, PRP application (rejuvenation)
and mitochondrial activation have recently been into
trends. Primordial follicular pool can be maintained
through balance between tensin homolog PTEN and
phosphatidyl inositol 3-kinase (PI3K). Release of PDK-1
(a protein regulated by the PI3K pathway) leads to pre-
mature death of primordial follicles.  Ovarian rejuvena-
tion through PRP is rich in several growth factors for
tissue regeneration. Mitochondrial activation in an
oocyte to induce fertilization and embryo development
has been tried in patients with repeated IVF failure or
advanced age group.

CONCLUSION:
Fine tuning is required of COH protocols nowadays with
all the recently developed hormonal preparations and
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adjuvant therapies. To conclude ideal protocol for any
patient should have features such as mimicking physio-
logical conditions, be of lowest possible visits to clinic,
less injections and depicting patient’s response and sat-
isfaction. Ideal protocol should have minimal risks and
side effects, least expensive and result in maximum
achievable pregnancy outcomes both in fresh and
thawed embryo transfer. In last two decades a lot of

studies have been conducted to decide on consistent
stimulation protocol to be most efficient in patients with
poor ovarian response but none has been suggestive of
strong evidence to recommend any treatment for im-
proving pregnancy rates. Alternative strategies such as
oocyte cryopreservation for fertility preservation before
ovarian reserve declines can be tried.
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Assisted reproduction is one of the scientific disciplines has
evolved faster in the last years. The main reason of the success
offer by ART is the association of different research areas both
medical and biological. The driving force of this medical field
has always been better treatment outcome. The achievements
allow couples to get the right of being parents. The assisted re-
production has moved in the direction of development of
milder stimulation protocols with tailormade dosing ap-
proach, vitrification of embryos, embryo transfer in a natural
cycle, transfer of single blastocyst and development of new
genetic tools for embryo selection. Regenerative medicine is
considered to be promising avenue for treatment of infertility.
The future of ART would focused mainly on techniques which
make the process more efficient, result oriented, cost effective
and patient friendly. 
PERSONALISED OVARIAN STIMULATION PROTOCOL:
The future developments in assisted reproduction encompass
individualized approach to ovarian stimulation. Since ovarian
stimulation has a detrimental effect on the endometrial re-
ceptivity, development of milder stimulation protocols with
tailor-made approach marks the near future of ovarian stimu-
lation. A fine-tuning allows synchronization of ovarian follicu-
logenesis and endometrium. An optimal hormonal milieu
needs to be achieved in order to allow harmonious endome-
trial development with optimal conditions during the implan-
tation window. 

MITOCHONDRIAL
TRANSFER TO 
IMPROVE OOCYTE
QUALITY
Several of the healthy ba-
bies born after ooplasm
transfer were found to be
heteroplasmic, i.e. to have
mitochondrial DNA
(mtDNA) derived from the
mother and the cytoplasm
donor. The procedure of
ooplasm donation is no
longer used. However, au-
tologous mitochondrial
transfer has now extended
this previous work with
ooplasm transfer. In this
new technology, mito-
chondria similar to oocyte
mitochondria are isolated
from oocyte precursor

cells in the superficial epithelial layer of the patient’s ovary
and are injected into the patient’s own oocytes at the time of
fertilization. This mitochondrial injection has been demon-
strated to improve embryo development and lead to live
births in women with previous poor embryo development.
This technique, and even the presence of oocyte precursor
cells, remains controversial and needs proper randomized
control studies for validation.
CRYOPRESERVATION AND TRANSPLANTATION OF OVAR-
IAN TISSUE
Cryopreservation of immature oocytes at earlier stages of
growth has also been investigated. Since the ovary is too large
to freeze in its entirety, ovarian cortical tissue has to be stored
as thin slices or pieces. Ovarian cortex is populated mainly by
primordial follicles which have several characteristics that
make them less prone to cryoinjury than are fully grown
oocytes. Oocytes in primordial follicles are small, arrested in
prophase of meiosis I, lack a zona pellucida and peripheral
cortical granules and contain only small amounts of cold-sen-
sitive lipid. Although it is possible to recover good numbers of
viable primordial follicles (approximately 70%) from cryopre-
served ovarian tissue after thawing current culture protocols
are inadequate to maintain sustained growth in vitro to a ma-
ture stage at which fertilization can take place.
Cryopreserved ovarian tissue can be autografted back to the
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donor to restore fertility. There has been some success with
this technique in sheep, with pregnancies after grafting of
frozen–thawed ovarian tissue (Gosden et al., 1994), and main-
tenance of oestrous cycles for nearly 2 years (Baird et al.,
1999). Ovarian function has been partially restored in a 29-
year-old woman after transplantation of her cryopreserved
ovarian tissue (Oktay and Karlikaya, 2000). A major concern
with autografting cryopreserved tissue from cancer patients is
the risk of reintroduction of malignant cells (Shaw and Troun-
son, 1997).
The Augment treatment is specifically designed to improve
quality of egg. Prior to the discovery of egg precursor (EggPC)
cells, IVF specialists used mitochondria from other sources
(donor eggs) to supplement the energy needs in the egg. With
the Augment treatment, energy-producing mitochondria
from a patient’s own EggPC cells, immature egg cells found in
the protective ovarian lining, are added to the patient’s ma-
ture eggs to supplement the existing mitochondria.
GROWTH OF HUMAN FOLLICLES AND OOCYTES IN VITRO
Techniques to grow and mature oocytes in vitro before IVF
would avoid transplantation and would have the added ad-
vantage of reducing exposure of a woman to exogenous go-
nadotrophins during superovulation treatment. This
approach may ultimately be useful in conventional IVF.
Oocyte donation also involves hormonal stimulation and
oocyte retrieval, making the process arduous for donors and
resulting in a shortage of donor eggs. Techniques to grow
human follicles in vitro are currently being developed and
have been, in general, adapted from those used successfully
in other species.
TRIPLE PARENTING TO PREVENT MITOCHONDRIAL DNA
MUTATIONS AND HUMAN DISEASE
The true prevalence of mtDNA disease is unknown. However,
it is estimated that about 1 in 4,000 children are born in the
U.S. with an inherited with mitochondrial disease. Mitochon-
drial disease often affects high energy requiring tissues such
as brain, muscle, liver, heart, kidney, and the CNS. These dis-
eases are clinically heterogeneous but symptoms may include
deafness, blindness, diabetes, muscle weakness, heart, kidney,
and liver failure. There are a number of well-defined clinical
syndromes. But, many patients do not fall into easily defined
clinical groups. The mitochondrial genome contains only 37
genes and mtDNA is maternally inherited. Each cell contains
thousands of copies of mtDNA. Normal individuals are homo-
plasmic, that is all the mtDNA copies are identical. However,
mitochondrial mutations may be either homoplasmic, in
which all copies are mutated, or heteroplasmic, where the in-
dividual contains a mixture of mutated and wild-type DNA.
Patients affected by mtDNA disease are usually heteroplas-
mic. Their tissues and cells have a mixture of wild-type and
mutant mtDNA. The clinical phenotype depends on the ratio
of mutated to wild-type mtDNA in affected cells and tissues.
There is a threshold effect; that is, the level of abnormal
mtDNA that causes mtDNA disease. This threshold varies by
tissue and mutation type, but is usually in the range of 60–
90%. Treatment options are generally limited. Hence, preven-
tive interventions that eliminate the likelihood of
transmission of maternally inherited mitochondrial disease to
offspring are being actively pursued.
Three-parent baby is human offspring produced from the ge-
netic material of one man and two women through the use of

ART, specifically by mitochondrial manipulation (or replace-
ment) technologies and three-person in vitro fertilization
(IVF). 
TECHNIQUES OF MAKING THREE PARENT EMBRYO
1. Pronuclear transfer technique

2. Spindle transfer technique

IN VITRO MATURATION AND TRANSPLANTATION OF
HUMAN SPERMATOZOA
Chemotherapy or radiotherapy can result in long-term
or permanent azoospermia. Currently, men who un-
dergo such treatments are offered the chance to cryopre-
serve and store spermatozoa. In prepubertal boys
awaiting cancer treatment, it is not possible to obtain an
ejaculated sperm sample, and cryopreservation of a tes-
ticular biopsy may be the only method of preserving fer-
tility (Hovatta, 2001). After recovery, autologous germ
cell transplantation back to the adult testis will hopefully
result in reinitiation of spermatogenesis and may be a
useful clinical approach to preserving fertility after can-
cer treatment. 
REGENERATIVE MEDICINE
A term Regenerative medicine is generally applied to the
multidisciplinary approach to disease management en-
compassing tissue and organ culture, bioengineering,
and the use of natural and engineered tissues to repair
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or regenerate human tissues or to enhance function of
existing tissues or organs. PRP and Stem cells have been
used for regeneration purpose. PRP contains vascular
endothelial growth factor (VEGF), transforming growth
factor (TGF), platelet-derived growth factor (PDGF) and
epidermal growth factor (EGF). These factors aid in mi-
gration, attachment, proliferation and differentiation of
cells and promote accumulation of extracellular matrix.
Recently, PRP has been applied in various clinical sce-
narios, such as orthopedics, ophthalmology and wound
healing to improve the tissue regeneration. Also, useful-
ness of PRP in treatment of infertility is being accessed.
To date, stem cell-based therapies are available to the
larger public mostly in domain of clinical trials. Specifi-
cally, there are not many proven stem cell based means
to improve reproductive function except autologous
adult bone marrow derived CD113+ heamatopoetic
stem cell which are granted “Orphan Drug Designation”
(ODD) (Santamaria et al., 2016). Another promising av-
enue of research includes the development of therapies
from adult stem cells of limited potency in the treatment
of reproductive tract alterations, such as erectile dys-
function or damaged endometrial lining (Maldonado et
al., 2016; Mouhayar and Sharara, 2017). Results of many
studies indicate that stem cells and PRP have potential
to restore fertility by effective treatment of ovarian reju-
venation, increasing endometrial thickness, improving
development of embryo in vitro, helping in implantation
of embryo in patient with RIF, increasing the motility of
sperm, reversing the damage to the testis, etc. and has
potential to generate functional gametes. 
With development in the field of regenerative medicine
for treatment of infertility, future of patient-specific stem
cell therapies, sperm sorting, egg selection, and even
organ repair and replacement with bioengineered tis-
sues is no longer only in the realm of science fiction.
CLONING:
In biomedical research, cloning is broadly defined to
mean the duplication of any kind of biological material
for scientific study, such as a piece of DNA or an individ-
ual cell. The type of cloning that is the focus of much
ethical controversy involves the generation of cloned
embryos, particularly those of humans, which are genet-
ically identical to the organisms from which they are de-
rived, and the subsequent use of these embryos for
research, therapeutic, or reproductive purposes. Human
reproductive cloning remains universally condemned,
primarily for the psychological, social, and physiological
risks associated with cloning. 
GERM LINE THERAPY
In the future, genetic diseases in embryos might be
cured by replacing faulty sections of DNA with healthy
DNA by means of germ line therapy and would be car-
ried out on an egg, sperm or a tiny fertilized embryo.
Such therapy has successfully been done on animal em-
bryos, but at present it is illegal to do this in humans.

DESIGNER BABY
Genetic modification of an embryo to remove a diseased
gene can be a reality. While the concept of adding non-
human DNA into the human genome seems foreign and
something out of a science fiction movie, it is theoreti-
cally possible. The concept of “savior sibling” with the
help of PGD can save life of many who are suffering from
life threatening diseases.
ARTIFICIAL WOMB
We are approaching a biotechnological breakthrough.
Ectogenesis, the invention of a complete external womb,
could completely change the nature of human repro-
duction. Researchers at the Children’s Hospital of
Philadelphia announced their development of an artifi-
cial womb. The “biobag” is intended to improve the sur-
vival rates of premature babies and is a significant step
forward from conventional incubators. Their results
show that lambs (at the equivalent of a premature
human foetus of 22-24 weeks) are able to successfully
grow in the biobag, with the oldest lamb now more than
one year old.
Researchers at Cambridge University, meanwhile, have
also kept a human embryo alive outside the body for 13
days using a mix of nutrients that mimic conditions in
the womb. The embryo survived several days longer
than previously observed and research only stopped be-
cause they were approaching the 14-day legal limit for
the length of time an embryo can be kept in a lab. In
other words, our ethics rather than our technology are
now the limiting factor.
The key to survival through ectogenesis is reproducing
the conditions of the womb. As scientists become better
at that, the gap between the longest time embryos can
survive and the earliest time a foetus is viable will nar-
row. When the two timescales meet, we will have the
technology for a complete external womb.
All together, these achievements not only have medical
and biological interest but represent a challenge from al-
most all point of view and implications in all the human
matter. Today, we can say that assisted reproductive
technologies (ART) have produced a dramatic change in
social behaviour, allowing pregnancy in non physiologi-
cal conditions e.g. post menopauses ages, choosing the
baby sex for religious, social or simple private reasons,
delaying the motherhood age, stopping the inherited
diseases’ transmission and also opening the possibilities
for other familiar status: monoparental families, lesbians
couples, uterine subrogation, etc. On the other hand,
ART represent more sensitive social, medical, and ethi-
cal issues that are emerging from the science. Owing this
reasons, since beginning, assisted reproductive tech-
nologies was furiously criticised, and was a matter of re-
ligious, political, sociological and economical concerts.
Beside scientific or technological aspects, Quality Man-
agement System is of great importance. Staff develop-
ment and monitoring of staff performance in the IVF
laboratory has to be considered in the near future.
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Polycystic ovary syndrome (PCOS) is one of the most
common endocrinopathy affecting women. It has an
unknown etiology and is recognized as a heteroge-

neous disorder that results in overproduction of androgens,
primarily from the ovary, andis associated with insulin re-
sistance (IR). The Rotterdam 2003 criteria define PCOS as
incidence of any two of the three key criteria’s, namely, oli-
goovulation and/or an ovulation, excess androgen activity
and polycystic ovaries. The most common symptoms of
PCOS can range from menstrual disorders, infertility, and
hyperandrogenemia to metabolic syndrome. Elevated in-
sulin levels due to IR may lead to development of PCOS by
contributing to the underlying abnormalities seen in the hy-
pothalamicpituitary-ovarian axis. The resulting complex of
physiological dysfunction produced by interrelated meta-

bolic and hormonal fac-
tors, predisposes patients
with PCOS to different
complications such as en-
dometrial hyperplasia and
cancer, cardiovasculardis-
ease (CVD), miscarriage,
and acanthosisnigricans
(AN). The complications
affect the social and emo-
tional well-being and add
further burden to the pa-
tients. Adolescents are
mainly afflicted by this
disease and they consti-
tute the majority of pa-
tients. PCOS is a persistent
challenge to the clinician,
as the phenotype of the
syndrome can vary widely. 

TREATMENT 
STRATEGIES FOR PCOS
Given the complex nature
of PCOS, tailoring treat-
ment options to the needs
of individual patients can
be a difficult clinical exer-
cise.Long-term risks of
PCOS must be balanced
against current acute

needs of the patients like the desire for continued fertility
and the need to ameliorate the cosmetic challenges associ-
ated with PCOS. Hyperinsulinemia seems to directly stimu-
late both ovarian and adrenal androgen secretion and to
suppress liver sex hormone-binding globulin (SHBG) syn-
thesis causing an increase in free, biologically active andro-
gens. The excess androgen production, due to
hyperinsulinemia, causes premature follicular atresia and
anovulation. Moreover, at the central level, insulin seems to
be involved in the dysregulation of luteinizing hormone
(LH) secretion. Based on this rationale, insulin-sensitizing
agents have been proposed as a useful primary or adjunc-
tive treatment to improve clinical and biochemical parame-
ters in patients with PCOS by lowering insulin secretion.
In this group of compounds, the biguanide metformin has

dr. kantHi Bansal

MD., DGO. FICOG

Director of Safal Fertility

Foundation, Ahmedabad

REVISITING
MYO-INOSITOL IN

PCOS

m
ix
ed

 b
ag



42

IS
AR
E
x
p
r
E
s
s

been the most extensively investigated. In randomized tri-
als, it was reported to improve insulin sensitivity, body mass
index (BMI), menstrual irregularities and hyperandro-
genism in most women with PCOS. Currently, PCOS treat-
ment is based on lifestyle modification and metformin for
metabolic modulation.
Inositols act as second messengers for insulin, and their de-
ficiency contributes to the various features of PCOS. Correc-
tion of myoinositol and D-chiro-inositol deficiency
simultaneously, by using myoinositol and D-chiro-inositol
therapy, may help in alleviating metabolic, menstrual/ovu-
latory, and cutaneous  hyperandrogenic features of
PCOS.Studies have demonstrated that folic acid supple-
mentation has positive effect in women with PCOS.

METFORMIN AGAINST INOSITOL
Medical treatment of PCOS aims to lower insulin levels, re-
store fertility, treat hirsutism or acne, restore regular men-
struation and prevent endometrial hyperplasia. General
interventions that help to reduce weight or IR can be bene-
ficial because theyare believed to be the underlying causes.
Where PCOS is associated with overweight or obesity; suc-
cessful weight reduction is the most effective method of
restoring normal ovulation and menstruation. Low-carbo-
hydrate diet and sustained regularexercise may help. Re-
ducing IR by improving insulin sensitivity through
medications such as metformin and thiazolidinediones has
been an obvious approach and initial studies seemed to
show effectiveness.
Metformin use in the management is associated with pros
and cons.
• Pros: Weight loss, lipid reduction and modulator of en-
dothelial function and improves ovarian function in insulin
resistant women. Metformin also activates the phosphatidyl
inositol 3-kinase (PI3-K) which is essential for glucose me-
tabolism and embryo survival.
• Cons: 
1) Several side effects, such as nausea, vomiting and gas-
trointestinal discomfort accounts for the poor patient com-
pliance. Metformin monotherapy for six months resulted in
regular menses within 4 months of treatment, but a consis-
tent reversal towards pre-treatment conditions was ob-
served within 3 months of metformin withdrawal. 
2) Metformin action is limited due to decreased inositol lev-
els, In PCOS patient it is very difficult to predict which pa-
tient has PI3 kinase deficiency. Metformin only activates the
existing PI3 kinase, whereas Myoinositol both produces and
activates PI3 kinase.
Therefore, the expert panel recommends against the use of
metformin as first-line therapy for menstrual irregularities,
but as second-line therapy.

SPOTLIGHT ON USE OF INOSITOLS IN THE MANAGE-
MENT OF PCOS
Inositol belongs to the Vitamin B complex. Epimerization of
the six hydroxyl groups of inositol leads to the formation of
up to nine stereoisomers, including human adults consume
approximately 1 g of inositol (mainly myoinositol) per day
indifferent biochemical forms. Myoinositol and D-chiro-in-
ositol; both stereoisomers were used, as insulin sensitizer
drugs, in the treatment of PCOS. Most of the inositol exits in

the body as myoinositol, and these myoinositols are then
converted into chiro-inositols by the insulin action in the
insulin sensitive tissues. Inositol acts as a precursor for PI3-
K. Inositol produces and activates PI3-K.

MECHANISM OF ACTION

Myoinositol, as a second messenger, plays an essential role
for the signal pathways of cells. In particular, the action of
myoinositol in a PCOS pathway would be related to im-
proved insulin sensitivity and a sequent increased intracel-
lular glucose uptake (Figure 1).14 D-chiro-inositol increases
the action of insulin in patients with PCOS, thereby improv-
ing ovulatory function and decreasing serum androgen con-
centration. In particular, it was shown that myoinositol had
10 times more affinity for the transporter compared to D-
chiro-inositol.

CHEMISTRY
The myoinositol is epimerized at the carbon 1 position to
form Chiro-inositol (Figure 2). The stereoisomer myoinosi-
tol is an important constituent of the follicular microenvi-
ronment, where it seems to play an important role in both
nuclear and cytoplasmic oocyte development. It was

demonstrated that in human follicular fluids, higher con-
centrations of myoinositol are related to a better quality of
oocytes. Studies have shown that myoinositol supplementa-
tion in both obese and lean patients with PCOS, reported
varying degrees of improvement in clinical, hormonal and
metabolic features of the syndrome.
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The administration of myoinositol and D-chiro-inositol has
been related to an improvement of ovulation in most
women with PCOS. Indeed, myoinositol supplementation
reduces serum insulin levels, decreases serum testosterone
and restores ovulation. Despite the similar role of myoinosi-
tol and D-chiro-inositol on IR, an elevated concentration of
myoinositol in follicular fluid appears to play a specific role
in follicular maturation and provides a marker of good
oocyte quality. However, D-chiro-inositol alone, mostly
when it is administered at high dosage, negatively affects
oocyte quality, whereas the association of myoinositol /D-
chiro-inositol, in a combination reproducing the plasma
physiological ratio (40:1), represents a promising alternative
in achieving better clinical results, by counteracting PCOS
at both systemic and ovary level.

ROLE OF FOLIC ACID IN THE MANAGEMENT OF PCOS
Folic acid is one of the supplements which have a well-
known physiological effect on homocysteine reduction.
Thus, it can improve endothelial function either due to its
effect on homocysteine or even via other mechanisms that
are not associated to homocysteine. According to Kaze-
rooni, et al., in a prospective clinical trial on 70 Iranian
women with hyper homocysteinemia PCOS reported that
folic acid supplementation for 3 months could significantly
decrease homocysteine levels in these women regardless of
IR status.

KEY POINTS FOR INOSITOL THERAPY WITH ITS CLINI-
CAL EVIDENCES:
A) Combined therapy with myoinositol and D-chiro-inositol
improves endocrine parameters and insulin resistance in
young overweight women with PCOS
Ref:-Benelli E, Ghianda SD, Cosmo CDi, et al. A combined
therapy with myo-inositol and D-chiro-inositol improves
endocrine parameters and insulin resistance in PCOS young
overweight women. Int J Endocrinol. 2016;2016:3204083.
Inference:-Myoinositol and D-chiro-inositol combination
treatment can be considered as a first-line treatment option
in PCOS women with moderate or severe hyperandro-
genism and/or menstrual abnormalities. 

B) Myoinositol + D-chiro-inositol improves oocyte and em-
bryo quality, and pregnancy rates in PCOSwomen undergo-
ing in vitro fertilization pre-embryo transfer.
Ref:-Colazingari S, Treglia M, Najjar R, et al. The combined
therapy myo-inositol plus D-chiro-inositol, rather than D-
chiro-inositol, is able to improve IVF outcomes: Results
from a randomized controlled trial. Arch Gynecol Obstet.
2013;288(6):1405–1411.
Inference:-Myoinositol plays a crucial role in the ovary in
PCOS women. Myoinositol plus D-chiro-inositol, rather
that D-chiro-inositol was able to improve oocyte quality in
women with PCOS undergoing in vitro fertilization pre-em-
bryo transfer.

C) The combined therapy with myo-inositol and D-chiro-
inositol reduces the risk of metabolic disease compared to
myoinositol supplementation alone, in overweight patients
with PCOS.
Ref:-Nordio M, Proietti E. The combined therapy with myo-

inositol and D-chiro-inositol reduces the risk of metabolic
disease in PCOS overweight patients compared to myo-in-
ositol supplementation alone. Eur Rev Med Pharmacol Sci.
2012;16(5):575–581. 
Inference:-Myoinositol and D-chiro-inositol in physiologi-
cal plasma ration (40:1) should be considered as the first-
line approach in overweight women with PCOS.

D) Myoinositol plus D-chiro-inositol: Improves the meta-
bolic profile and reduces the risk of CVD in obesewomen
with PCOS.
Ref:-Minozzi M, Nordio M, PajalichR. The Combined ther-
apy myo-inositol plus D-Chiro-inositol, in a physiological
ratio, reduces the cardiovascular risk by improving the lipid
profile in PCOS patients. Eur Rev Med PharmacolSci.
2013;17(4):537–540.
Inference:-Myoinositol plus D-chiro-inositol combination
therapy improves glucose metabolism in women with PCOS
which in turn improves the lipid profile and thereby reduces
cardiovascular risk.

E) Myoinositol as a safe and alternative approach in the
treatment of infertile PCOS women: A GermanObserva-
tional Study.
Ref:-Regidor PA, Schindler AE. Myoinositol as a safe and al-
ternative approach in the treatment of infertile PCOS
women: A German Observational StudyInt J Endocrinol.
2016;2016:9537632
Inference:-Myoinositol is not only effective, but also a safe
alternative in the treatment of PCOS as fewer side effects
could be observed to standard dosage.

F) Myoinositol plus folic acid improves insulin activity and
restores ovulatory function and fertility in amenorrheic
women with PCOS.
Ref:-Papaleo E, Unfer V, Baillargeon JP, et al. Myo-inositol in
patients with polycystic ovary syndrome: A novel method
for ovulation induction. GynecolEndocrinol.
2007;23(12):700–703.
Inference:-Myoinositol plus folic acid is a simple and safe
treatment that is able to restore spontaneous fertility in
most patients with PCOS.
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With Love from an embryologist to a clinician

“Humaari Adhoori Kahaani”

My Dear Doctor,
Greetings from the IVF lab, I write this from a dark small
corner behind the IVF lab,
where we keep all the extra stock of disposables.
At the outset I would like to thank you for the opportu-
nity to work with you.
Assisted Reproduction Technology has revolutionised
medical treatment of Infertility. It was like magic, people
did not understand it, the religious groups and ethics
proponents considered it as a boundary crossed by hu-
manity by playing God, and some would argue, beyond.
But we have endured those early teething troubles and
set backs. Thanks to Bob Edwards, the whole field of
Clinical Embryology was born. ART not only created
beautiful babies for millions of unfortunate couples, but
thousands of embryologists like me.
Together we are giving our best to humanity, we are giv-
ing them hope and fulfilling the dreams, completing
families and in the context of Indian culture, saving mar-
riages. Our relationship is like a marriage, more specifi-
cally arranged marriage. We are into this together, we are
responsible for each other’s moods and happiness, and
sometimes we can hurt each other pretty bad.
But there is nothing like a perfect marriage, we have
good days and bad days. But whats important is that we
have faith in each other and communicate with each
other as often as possible. Sometimes due to the work
overload you cannot spare time for me, forget candle
light dinners, we don’t even meet for chai also.

“KEEP CALM and have faith in your embryologist”.
As in most such relationships, lack of communication
leads to a lot of bad faith and we end up suspecting each
other. Believe me when I say this, I have always thought
best for you and the patient. I give my best to my work,
but as any good skills man, I am only as good as the tools
and the raw material.
The quality and quantity of gametes is not in my control,
and upto an extent not in yours as well, so let us just stop
this finger pointing and get around the fact that there
will always be certain things which will never be able to
control.

“All work and no play makes Jack a dull Boy”
Every good craftsman needs time off, to recharge, rejuve-
nate and restart with better focus and more vigour. I
spend 6-7 hours a day on the microscope and after a few
weeks there is bound to be fatigue. As with you, who fly
off to vacations in the name of conferences to exotic des-
tinations and post photos on Facebook, I sit back here
vitrifying the extra embryos, doing maintenance of the
lab equipment, cleaning the lab and getting the database
upto date. Just when I think I will get a day off, you post a
case. Not only me, my poor junior embryologist have to
come for OPU at 5 am in the morning on a Sunday, be-
cause you have to catch a flight to Geneva, to attend

ESHRE.
I just wish we could sort this out amicably and have a
few holidays where I get off and you keep doing the good
work. Everything in the lab, even me needs frequent re-
pairs and service, I request you to accommodate those in
your hectic vacation and conference schedule.
We may not agree on many things, but we do agree on
the fact that, continuous upgradation of knowledge is
key to maintaining high standards of our IVF lab, but you
hardly give me opportunities to attend these conferences
and workshops. The thoughtful people in the ISAR man-
aging committee now have the wonderful ISAR Embryol-
ogy conference, I hope we can workout a schedule where
I get to attend this meet my peers and share ideas and
work ideas.
Old and outdated equipment is one of the other things I
want to write to you about. I wish we could spend more o
the latest technology, having a few extra incubators and
the latest time lapse monitoring system would not only
make our lab world class but also improve our success
rates. You can still buy that Mercedes S class next year,
but all I want is the best for the lab. Remember, nothing
will make me happier more than the latest gadget to
work with in the lab. Lets have an annual meeting where
we can plan the regular upgradation of the lab.

“Individuals can and do make a difference, but it takes a
team to really mess things up.”
Another important matter to bring to your notice is the
value of team work, we are all equally responsible for the
outcome of the cycles, but we have to remember that if
the negatives are my responsibility, so are the positives. I
wish you could give me some credit for those also. Its like
if the result is positive you say ‘ stimulation and ET were
perfect in this case” and if its negative “ There has to be
something wrong in the lab”. I wish you
could share the credit equally for the positives as well as
failures.
All in all, life in the IVF lab working with you is a roller
coaster of emotions. We share the joys of successful cy-
cles and also feel the pain when things don’t go as per
plan for the patients. We are like the sea men charting
through the sea, it gets rough some times but we are in
this together and as a team we can overcome all the
storms that come our way, and I hope to strengthen this
bond even more by basing it on the 4 pillars of a relation-
ship : Trust, Respect, Compassion and Camaraderie.
Here’s wishing both of us hundred percent success in all
our cycles, until then lets not rest for a single minute.

By Dr Prabhakar Singh
Embryologist at 21st Century Hospital
and Test Tube baby Centre,
Surat
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A letter to an embryologist by a clinician
DEAR DOCTOR,
Welcome to Swapan IVF! 
As I write to you, it reminds me of my very first day at
the centre, 22 years ago. Like you, I had a choice about
what to do and where to go to work. I came here be-
cause I believed this was the best centre in the world. I
saw then how clearly we could fulfill the dreams of so
many unfortunate childless couples with our work
and ultimately make the world a happier place. I knew
there was no better place to join if I wanted to make a
difference. It is the very same inspiration that contin-
ues to drive me today and I want each one who joins
us to have the same passion. 
You come to us with a very impressive CV and a rich
experience of running an IVF lab. And I am sure we
will be greatly benefitted by it. However, I would still
like to share with you the work culture of this IVF cen-
tre and my expectations from you. I define this many
times as our rule of tens.
1. Patient interaction: ART is a very sensetive branch
of science where we have couples coming to us for a
desire, not a disease. This must always be respected by
all team members. Empathy for the patient is of para-
mount importance. Most clinics do not encourage pa-
tient interaction with the embryologist but we do. We
feel it is very important that the couple meet the per-
son who has helped to create the embryos. There will
be three consultations – first when we plan the treat-
ment, you will be required to explain the course to
them and why you have decided it for them. You
would meet them second time to explain the out-
come: number, quality of embryos, the ones trans-
ferred and the ones frozen. The third one sometimes
would be to explain if embryos were the possible
cause for failure and the remedy for it. 
2. Lab maintenance and discipline: This is your pri-
mary job and the clinician expects you to maintain
your lab according to the best international standards.
This includes training and discipline of the lab per-
sonnel. You are expected to  maintain all patient data
meticulously and will be meeting the clinician each
month to discuss the same.
3. While the lab cases are on going the year round, oc-
casionally you may need to run a batch. We expect you
to make the required adaptations in the routine so
that the results are not effected in any way.
4. You are expected to share the day to day embryo
progress with the clinician so that she can inform the
patient accordingly. Should you notice an unexpected
result, you will inform the clinician accordingly and
advise her if any changes are required.
5. You will be sharing the KPI’s with her so that to-
gether you can keep up the standards and get good re-
sults
6. You will be advising the clinician from time to time
on any changes required in the SOP’S and manage-

ment protocols if you find deviations in results or
KPI’s. 
7. You will also inform the clinician if you make any
changes in your lab SOP’S or introduce any new tech-
nique,  consumable or disposable
8. Since you have a good  understanding and experi-
ence of the principles of quality control and quality
assurance techniques,  it is expected that you would
take restorative action when performance deterio-
rates. 
9. Ethics and medico legal problems: You should be
well versed with the law of the land. All rules and regu-
lations must be followed strictly. As you know,this be-
comes a challenge to handle and a serious problem if
breached The work culture of this clinic is different
and the clinician expects a very strict carefully moni-
tored lab. No ethical mistakes are permitted. In case of
an inadvertant mistake, the clinician must be taken in
confidence so that joint remedial measures can be
taken.
10. Your lab is a temple where life is being created. The
sanctity of the lab must be maintained at any cost.
“Do no harm” is your tag line so each embryo must be
created lovingly with care, and with a personal invove-
ment with the patient.
I wish you a very happy and long tenure with us. This
is a happy place where we all work like a family shar-
ing our joys and sorrows. Interaction with each other
is  key to success, Do not be daunted by what I have
written to you. My intention is that you should feel
you are an integral part of the team and not a segre-
gated department.

Welcome once again to Swapan IVF 

CLINICIAN & HOD

By DR SONIA MALIK 
DGO,MD,FICOG, FIAMS 
Director & HOD, 
Southend Fertility & IVF, New Delhi
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DENSIty GRADIENt/SWIM uP Density Gradient Density gradient for mod-

erate sample; swimup or

direct layering for excellent

sample- when culture is

negative 

Density gradient Swim up if possible Density gradient  

IVF OR ICSI FOR ALL IVF  ( ICSI only for 

indicated cases)

Decision based on situa-

tion. Should not be biased

or predetermined. 

Both ICSI IVF

SINGLE/SEQuENtIAL MEDIA Sequential Media Both works fine Both works fine Single step Single Media

D3/D5 tRANSFER D3. transfer on D5 only

in selected cases

D 5 preferred D 5 D 5 if possible D 3

DOES LAH HELP? yES/NO NO useful in selected 

indications

useful in selected indications yes yes

tRIPLE GAS/CO2 INCuBAtOR triple Gas triple Gas triple Gas triple Gas triple Gas

tESA/EjACuLAtED SPERM IN RIF tESA sperms in RIF If normal sperms- Ejacu-

lated with IMSI

If severe necro or Astheno-

zoospermia, - tESE

Half and half Ejaculated but after DFI tESA sperm 

SEt/DOuBLR EMBRyO tRANSFER SEt SEt if Gr I embryo available Double Et Double Et Double Et

yOu tHINK tRIPLE PAREtING

SHOuLD BE ALLOWED ? yES/NO

No Not yet yes, we need to explore the

field

yes should be yes

PGS yES/NO yES Not for all yes yes yes
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yOuR ORAL OVuLOGEN OF

CHOICE CC/LEtROZE?

CC LEtROZOLE LEtROZOLE

DOES LOD HELP?  yES/NO NO yES. HIGHLy SELECt 

PAtIENt CAtEGORy

yES,WItH tHE RIGHt 

INDICAtIONS

MAX NO OF IuI BEFORE MOVING

tO IVF

tHREE FOuR FOuR

DO yOu DO AGONISt StIMuLA-

tION PROtOCOL? 

70% yES OCCASIONALLy

DOWN REGuLAtION BEORE IVF?

yES/NO

30% yES NO

PREFFERED DRuG OF CHOICE OF

COH. REC/HP/ANy? 
R FSH & HP-HMG REC+HP ANy

FREEZE ALL FOR ALL?  yES/NO ALL EXCEPt NORMAL 

RESPONDERS WItH < 9

EGGS 

NO NO

NAtuRAL CyCLE FEt/MODIFIED

NAtuRAL/HRt FEt? 
DOWN REGuLAtED –

HRt FEt 

HRt FEt HRt FEt

PGS IMPROVES IVF OutCOMES?

yES/NO 

NO NOt SuRE yES

PRP FOR EDOMEtRIuM AND

OVARy……ANy/BOtH/NONE

NO EXPERIENCE ENDOMEtRIuM ENDOMEtRIuM

rapid fire - Clinicians

mixed bag
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DR KEDAR GANLA

ANSWERS OF 
DR ASHA RAO

LEtROZOLE CC

yES yES FOR SELECtED

CASES

3 tO 5 tHREE

NO 3 %

yES NOt ROutINELy 

HP REC

NO NO

HRt FEt MODIFIED NAtuRAL

CyCLE

yES NO

ENDOMEtRIuM NONE
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MY coMMents

today most patients coming to infertility clinics are subjected to ARt directly without even

trying simpler techniques like ovulation Induction with timed intercourse or IuI. Nor the pa-

tients or doctors have patience. I feel we are moving towards ARt very fast, and this should

be avoided as we should also look at the long-term effects of ARt on children. 

ARt registries should not only register the number of ARt cycles performed and their success

rates, but they should also register the specific laboratory techniques used to achieve preg-

nancy and link this information to data on growth, development and health of ARt children 

MY coMMents

Polycystic ovary syndrome (PCOS) is a reproductive and endocrine�disorder, the incidence of

which is increasing. PCOS is associated with hyperandrogenism, dysfunctional adiposity and

insulin resistance which then contribute to increased cardio- metabolic risk in these women.

the goals of therapy in PCOS  women bot not seeking fertility include amelioration of hyper-

androgenicdermo-cosmetic complaints, prevention of endometrial hyperplasia/adenocarci-

noma, and prevention or early treatment of cardiometabolic disturbances. Lifestyle

modification forms the mainstay, but medical treatment may also be required and so choos-

ing the best option is most important. Combined oral contraceptives (COC), adding an antian-

drogen(AA) have been the first-line therapy for most adult women with PCOS not seeking

fertility. Apart from decreasing androgen levels COCs also confers long-term protection

against endometrial cancer. Certain progestins and the oestrogenic component of contracep-

tives may worsen insulin sensitivity and also increase the relative risk of thromboembolic and

cardiovascular disease. Insulin sensitizers have been used as safer therapeutic alternative due

to their potential efficacy in preventing cardio-metabolic disease, though are largely ineffec-

tive for hirsutism.  

My take on whether to use OCPs or Metformin is that OCPs may have a upper hand due to

their effectiveness against hyperandrogenism, as well as due to protection against endome-

trial cancer. 
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Fertility and sterility® vol. 109, no. 3, March 2018 0015-0282

MY coMMents

Adenomyosis has possible association with bleeding disorders, pelvic pain, Infertility and

early pregnancy loss. It is also known that the association between pelvic endometriosis and

adenomyosis is about 54%. Adenomyosis results in dysregulation of myometrial architecture

and altered endometrial function. Disturbed junctional zone activity can have effect on the

menstruation, sperm transport, endometrial differentiation, implantation of embryo and de-

velopment of a functional placenta. Adenomyosis is known to be associated with adverse

outcomes of infertility treatment as well as IVF-Et. 

Non-surgical interventions include hormonal treatment with GnRH-a / LNG-IuS/ AI  for 4 – 6

months or uterine artery embolization or Magnetic Resonance guided Focused ultrasound

Surgery (MRgFuS) . Adenomyosis is an estrogen dependent disease and medical treatment is

based on the disease’s hormonal dependency, hormonal treatment can be used before infer-

tility management to increase the chance of pregnancy. the effects of medical treatment are-

transient regression of disease process bur the disadvantage is that the effect is seen only

during therapy. these medications can also help in reducing pain and abnormal uterine

bleeding. 

Despite these advantages the various medical treatments that have been advocated need

testing in large, well-designed, adequately powered studies. 

reProductive BioMedicine online 36 (2018) 408–415 

MY coMMents

In my experience if one is competent enough follicular flushing does not result in recovery of

more oocytes but on the contrary increase the time of procedure. I personally do not advo-

cate follicular flushing. 
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reProductive BioMedicine online 36 (2018) 459–471 

MY coMMents

Obesity has become a pandemic problem, but we has fertility experts just look at the female

obesity and advise for lifestyle modification and weight reduction. 

Men who have a high body mass index (BMI) of 30 or more are more likely to have reduced

fertility and fecundity rates.   the mechanisms that result in reduced fecundity in obese men,

include lower serum testosterone and raised serum oestradiol levels, impaired spermatogen-

esis and erectile dysfunction. today we do not have any studies which look at the effect of re-

duction in BMI and IVF/ICSI outcome. Such studies will help us providing appropriate

counselling for couples embarking on treatment specially if the male partner is obese. 

editors 

coMMents

Luteal phase support

has been extensively

studied ,but very few

have concentrated on

the impact of estrogen

& progesterone in IVF

outcome.the role of E2

to prepare en-

dometrium for implan-

tation in the luteal

phase is unclear and the

data in literature are

heterogeneous. In nor-

mal Luteal phase,it has been shown that P+E are necessary to maintain slow LH pulse frequency, a physiological fea-

ture of normal luteal cycle. Being practicing E+P supplementation post transfer in ourpractice routinely, this study

highlightsits significant & rational and more so it takes a group of patient (poor responders) specifically. It is shows

adding Estradiol hemihydrate to progesterone during luteal phase improve IVF outcomes in poor responders

andthere would be no difference in the result while comparing different dosage of Estradiol hemihydrate. It also

mentions the physiological rationale that  17 beta estradiol due to its biochemical similarity to endogenous estradiol

exerts minimal load on liver as compared to estradiol valerate which is metabolized to estradiol and valeric acid.
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fitness mantras
By Dr Rishma D. Pai

How important is
fitness to you?
Fitness has been a
huge part of my life,
ever since I can re-
member. As I child I
was extremely
physically active, a
sportsperson; I
have been a na-
tional skating
champion for five

years, a state swimming champion and
I have also participated in gymnastics
at the national level. Sports and physi-
cal activities have always been a part of
my life and it continued till the time I
became older and now I feel that its
even more important because as you
get older, you feel your metabolism is
going down and you feel that if you’re
not careful, the way it creeps in, you
feel very sluggish and unfit if you are
not actively working out or watching
weight. So, it’s for myself, for me to feel
good about myself and I am pretty con-
cerned about my fitness.

What is your fitness routine?
Always try to incorporate some kind of
fitness regime into my daily life, unfor-
tunately it is not as good and perfect
like I would like it to be, because of the
demands of the profession. However I
do try to spend at least an hour in the
gym, three to four days a week, if possi-
ble and I am reasonably disciplined
about my eating habits.

Some tips for busy doctors?
I think most of us have very busy
schedules, however I believe that you
always have time for what you want to
do or what you prioritise in your life
and even if it means getting up half an
hour early than you normally do, I
think that is worth it. So, start early in
the morning because the morning
time, before the day starts functioning
and your phones start ringing or your
patients start calling, I think that’s the
time you have for yourself. Always in-
corporate some physical activity into

your day to day life. Some standard tips
are to use the stairs, park your car
away, walk that extra distance, walk up
and down even while talking on the
phone, constantly be active, stand
rather than sit, incorporate these activ-
ities into your daily life because you
may not have extra time for that and
also avoid the rubbish snacking that
you get in the OT’s & canteens. 

What is your diet plan for breakfast,
lunch and dinner?
I am a believer in a really good break-
fast, always have it because in a gynae-
cologist’s life you really don’t know
when you’ll get your next meal. So, I
start my day with a nice, religiously
drawn out routine in the morning so
that I have my hot water, I have some
dry fruits and then I  have a proper In-
dian breakfast, whether it is idli or it’s
dosa or its thepla, very rarely parathas,
even though I am a Punjabi, parathas
are unfortunately not on my plate. I
feel all these idli, dosa, specially we
when you have the mixed grain idli or
theplas with lots of greens put inside it,
it is a healthy option, to me it is a more
practical option than eating a bowl of
fruits because they are not as satisfying
as a proper breakfast. I usually carry
my lunch with me, it is always a rea-
sonably lighter meal because it is
something I carry in the morning with
me and I eat it sometimes late in the
afternoon. I would like to have a very
light dinner, that’s what the books tell
you but that’s not true because again
you have been out the whole day and
then when you come back you do want
to have a hearty meal and so when you
come back, you do eat a reasonable
dinner but I think I am trying to incor-
porate some healthier habits in my
dinner as I grow older, first of all trying
to eat earlier rather than late because
most of us tend to eat really late, I am
trying to eat early and avoiding too
many carbs in the night.

A lot of socialising happens in the
evenings. Does that create a problem in

maintaining a healthy regime?
Absolutely. Socialising is a huge prob-
lem but fortunately, I don’t drink alco-
hol and that helps me a lot because all
those empty calories are away from me
as I have no fondness for alcohol, so I
can eat a bit rather than drink empty
calories.

Five foods to avoid after forty
I have always been a believer in never
say never because I feel when you de-
prive yourself, that’s when the real
cravings and the ‘yo-yo’ behaviour
comes. If you come out to starvation,
the first food you see, you’ll want to
pounce on it. so I don’t have to deny
myself anything, it’s just that I eat mod-
erate. I’m not a believer in avoiding
anything, I eat every single thing and
the only thing that should change
probably after forty is start reducing
the quantity of what you eat, increase
the amount of exercise and reduce the
amount of extremely calorigenic food
like, sweets, fries and refined flour. 

Any type of food that you don’t want to
include in your diet after forty?
Like I said, I am not a believer of any
kind of exclusion of foods. What I
would like to add would be definitely
more dry fruits, little bit of almonds,
walnuts into the diet, a variety of seeds
and definitely lot more fruits, a variety
of coloured fruits because they are
filled with anti-oxidants. If you’re non-
vegetarian, egg whites are a wonderful
source of protien. I think soups are a
really good option because we can add
a lot of vegetables inside and make a
good meal and it fills up your stomach.

How do you de stress after work?
For me, just coming home to children
is the biggest de stress. Workout in the
morning, evening with the family, I
think is the best way to de stress.

What is your favourite food?
Thai curry and rice, that’s something
that I love and the other is jalebis. 

Dr. Rishma Pai speaks to Dipna Kirpalani on health and
fitness, her daily regime, some tips on keeping healthy in
her busy schedule and what does she love to gorge on her
cheat days! 
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Warm up is a must
before starting any
form of excercise. It
prevents strains and
injury.

Stretching tones and removes
stiffness in the muscles and
prepares the body for the
workout.

Push ups is the best
excercise you can do at home.
It works the arms, abdomen,
chest and shoulder muscles.
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Weights are an
absolute must.
Not only do they
tone your body but
also burn calories.

Running is an excellent way to
pump up your heart. It is beau-
tifully addictive and one of the
best calorie burner outside a
gym. So start running and
watch those kilos fall off.
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