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MESSAGE FROM THE

President - IFS

Dear Friends,

Itis indeed a pleasure to address you all on this issue of [FS Conversations.

After the very successful virtual “Fertivision 2020”, I invite you all for “Fertivision 2021” which would be in a hybrid
mode on 10th ,11th,and 12th December with 12 pre conference workshops on 4th and 5th December 2021 .

In this IFS conversation we have dealt with detailed analysis of the sperm factor in infertility and recurrent
pregnancy loss. The editorial team and the authors have worked very hard towards it. Hope you all will find it very
useful. The conversation also showcase various recent academic activities conducted by our extremely enthusiastic
and committed members spread over 27 chapters across India and abroad.

Wishing you all a very Happy New Year!
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Dr. Sudha Prasad
President- IFS
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MESSAGE FROM THE

Dear Members and Friends

Indian fertility society has progressed over the past few years with almost 3500
members and 28 chapters. We are a very academically oriented society with monthly
publications of newsletters and quarterly publication of IFS conversation. Even during the past 1.5 years when the
whole world came to a standstill due to unprecedented corona pandemic, IFS was very active in continuing the

Secretary - IFS

knowledge updation through its various online academic activities.

This time the IFS conversation has focused on role of sperm DNA fragmentation in unexplained infertility and

recurrent pregnancy loss. Also, there is a review on various latest sperm selection techniques. I congratulate the

editorial board for their tireless efforts in bringing these publications throughout the corona pandemic.

[ also take this opportunity to welcome you all for the 17th Annual National Conference, “Fertivision 2021”

[ hope the knowledge provided in this issue of IFS conversation will be useful to you in your clinical practice.

Wish you all a very happy new year!
eera Madinstes

Dr. Neena Malhotra
Secretary - IFS
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MESSAGE FROM THE

Dear Friends,

Greetings from team IFS Editor - IFS Jt. Editor - IFS

In this issue of IFS conversation, we present to you a very important, though often neglected aspect of infertility
treatment, that is role of sperm testing beyond the routine semen analysis. Sperm is a contributor of 50% genetic
material in an embryo. There have been recent studies focusing on role of sperm DNA integrity in successful
implantation and beyond. In this issue, we present a case report with 2 times poor quality embryos followed by
successful IVF with sperms selection via microfluidic technique. We have also reviewed the literature on role of
sperm DNA fragmentation in cases of unexplained infertility and recurrent implantation failure. There is also an
in-depth article focusing on latest sperm selection technology like Microfluidics , MACS, IMSI etc.

We are a very academically active society. This issue also highlights all the academic activities undertaken in last
3 months from our state chapters, SIG’s, vibrate webinars etc.

We sincerely thank all our authors for their wholehearted contribution towards this issue of IFS conversation .
We would love to hear your comments and suggestions and also encourage all our readers to contribute in our

forth coming issues of IFS conversations.

We look forward to meeting you all at Fertivision 2021 .

Gk e

Dr. Shweta Mittal Gupta Dr.Rashmi Sharma
Editor, IFS Joint Editor, IFS
INDIAN FERTILITY SOCIETY
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INVITED
ARTICLES

Sperm DNA Fragmentation:
A cause of repeated IVF- ICSI failure:
A case report

Director, Origyn Fertility and IVF
Joint Editor, Indian Fertility Society

Introduction

Infertility is a major issue among the couples . 1 out
of 6 couples suffer from it. [IVF has revolutionised
the treatment of infertility but still there are many
technical challenges to its success . Failure of IVF is a
challenging situation. And if it occurs repeatedly it
can have a major impact both on the patients
treating doctor. Overall success rate of IVF is
between 30%-40 %(1).

The pregnancy outcome after ART procedures has
been unpredictable because several possible factors
were involved in the process. Routine semen
parameters, like semen concentration, motility and
the percentage of normal sperm morphology are
insufficient to predict pregnancy outcome after ART
procedures(2).

Recent studies have shown that the integrity of
genetic material in the sperm is essential for
successful fertilisation and development of a healthy
pregnancy . Sperm DNA fragmentation is a term
used to denote abnormal genetic material within the
sperm, which in turn may lead to male subfertility,
implantation failure and miscarriages . Sperm DNA
fragmentation (SDF) testing measures the quality of
sperm as a DNA package carrier, and it therefore is
more significant than the parameters analysed in
conventional semen analyses.(3)

DFI, known as sperm DNA fragmentation index, was
established to evaluate sperm chromatin integrity,
and has gained increasing application for its
diagnostic capabilities of male fertility potential and
pregnancy outcome (4, 5)

While fully protaminated sperm DNA is highly stable
and resistant to damage, deficiencies in
protamination leave the DNA poorly compacted and
more prone to damage (6)

Higher SDF is correlated with poor embryo
development, lower implantation rate, and higher
miscarriage rate in non-male factor infertility
intracytoplasmic sperm injection cycles. Since
defects in sperm may be hidden, the SDF test may
bring additional information to the sperm quality
evaluation of men with unknown infertility
history(7).

Repeated implantation failure (RIF) is diagnosed
when good-quality embryos repeatedly fail to
implant after transfer in multiple IVF treatment
cycles. There is as yet no universally accepted
definition for RIF, despite There is as yet no
universally accepted definition for RIF, despite many
publications on this topic (8). RIF may be due to
defects with either endometrium or embryo . There
have been lot of focus on female part of it but since
embryo is 50% male contribution , there have been
recent focus in evaluating the role of sperm DNA
fragmentation in RIF

Case report

A young couple with married life of 5 years came to
Origyn fertility and IVF centre, Pitampura with
primary infertility. The wife was 35 years old and
husband 36 years. wife had regular cycles coming at
an interval of 25- 30 days and normal flow.

Her baseline showed an endometrial poly of 12x8
mm size. AMH was 2.3 ng/ml, other investigations
were normal . HSG showed bilateral patent tubes.

Husband had grade 3 varicocele .His semen analysis
showed severe oligoasthenospermia with sperm

count < 1 million, 12 % showing forward motility
and 2% morphologically normal sperms.

Repeat semen testing again showed sperm count< 1
million , 11% forward motility and 2 %
morphologically normal sperms.

Hysteroscopic polypectomy was planned for wife
followed by IVF- ICSI .

In the first cycle, ovarian stimulation was achieved
with an antagonist protocol. On cycle day 2,
recombinant FSH and human menopausal
gonadotrophins administration was started. Their
doses were adopted according to the number of
ovarian follicles and their growth rates in vaginal
ultrasonography. Gonadotropin-releasing hormone
antagonist (GnRH antagonist) was initiated on 6 th
day and continued up to the day when at least three
follicles reached a diameter of 218 mm. Dual trigger
was given and after 35 hours, OPU was performed.

13 oocytes - 5 M1 AND 8 M2 oocytes were obtained .

ICSI was done and 5 grade B embryos were seen on
day 3, only 1 blastocyst could be transferred on day
5.Beta HCG 12 days later confirmed negative result.
Patient came back after second IVF failure from a
different centre . In this cycle also in spite of good
number of M II oocytes, only 1 not so good
blastocyst was available for transfer .

Both these cycles resulted in poor quality embryos.

Sperm DNA fragmentation test was done after 2 IVF
failures with a high DFI score of 72.2% where
normally it should be <30%. Husband underwent
varicocele surgery after consultation with a
urologist . He also was put on antioxidants for 3
months. After 4 months - DFI score again was high
at 60% along with continuing poor sperm count and
motility .

Patient underwent third cycle of IVF - ICSI with
sperm selection with the help of microfluidic
chamber . This time we could obtain good quality 7
embryos ( vitrified on day 4 - compaction stage in 3
straws)

2 grade A compaction stage embryos were
transferred in the subsequent FET cycle with
successful ongoing singleton pregnancy .

LA

Discussion

Implantation is one of the most critical steps in
reproduction. Recurrent implantation failure (RIF)
is the absence of implantation after repeated
embryo transfers. While this clinical phenomenon is
commonly encountered and there is vast literature
on the subject, there is no universally accepted
definition.

Apart from the well-known causes for RIF still
sometimes the cause remains not known. Studies at
molecular level can explain many unexplained
causes of RIF. Sperm DNA fragmentation is one on
them.

Many studies have shown varying results between
sperm DNA fragmentation and recurrent IVF failure
with some studies saying it is not the cause and
some saying it to be important cause of RIF (9)

Study by Coughlan C et al., do not support the
hypothesis that sperm DNA fragmentation is an
important cause of RIF or Recurrent miscarriages,
or that sperm DNA integrity testing has value in
such patients(10).

Study by Jhao ] et al,, indicate that assays detecting
sperm DNA damage should be recommended to
those suffering from recurrent failure to achieve
pregnancy. Selection of sperm without DNA damage
for use may improve the clinical outcome of
ART(11).

Debate still goes on . For our patient very high sperm
DNA fragmentation appears to be important cause of
repeated failure to obtain good quality embryos and IVF
failure . Selecting sperms with probably intact DNA
through the use microfluidic chamber in this case seems
to have helped the couple.
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Sperm DNA fragmentation:
A hidden cause of unexplained
Infertility and recurrent pregnancy loss

Ms. Ankita Gupta

Dr. Geetika Bhatia

Fiyazur Rahman

Origyn Fertility and IVF, New Delhi

Introduction

Unexplained infertility and recurrent pregnancy loss
are two areas in the field of ART which if presents
can bring much stress to both the treating doctor
and the patient.

When in an infertile couple the results of a standard
infertility evaluation i.e., semen evaluation, tubal
tests and ovulatory studies are normal, a diagnosis
of unexplained infertility is made. The likelihood
that all such test results for an infertile couple are
normal (i.e., that the couple has unexplained
infertility) is approximately 15% to 30% (1).

Recurrent pregnancy loss (RPL) is defined as the
loss of two or more pregnancies. The exact
prevalence of RPL is difficult to estimate, but most
studies report that RPL affects 1-2% of women [2].

Sperm DNA fragmentation denotes abnormal
genetic material within the sperm, which in turn
may lead to male subfertility, implantation failure
and miscarriages. Since the male gametes lack many
DNA repair mechanisms, sperm DNA is especially
susceptible to damage by oxidative stress from
neighbouring immature sperm, leukocytes, and
other environmental exposures.

DNA damage, such as fragmentation and
denaturation, can have an untoward effect on
fertilization and embryo development and can cause
infertility and even recurrent pregnancy losses [3].
Sperm DNA fragmentation (SDF) testing measures
the quality of sperm as a DNA package carrier, and it
therefore is more significant than the parameters
analysed in conventional semen analyses [4]. Sperm
DNA integrity testing has therefore been proposed
to be a test with promising potential to compliment
the standard semen analysis [5].

This review of literature focuses on sperm DNA
integrity testing in the evaluation of unexplained
infertility and recurrent pregnancy loss.

What is sperm DNA fragmentation and why it
happens?

To simplify, sperm DNA fragmentation occurs when
there is a change in the bases or a physical break in
one or both of the DNA strands of the chromosomes
contained within the sperm. Besides single standard
DNA breaks (SS-DBs) and double standard DNA
breaks (DS-DBs), chromatin damage includes
altered chromatin configuration and defective
nuclear protein.

ol
o

Sperm DNA integrity is essential for the birth of
healthy offspring [6]. Increasing documentation
shows that sperm DNA fragmentation (SDF), a sign
of damaged chromatin, has an independent and
remarkable role in male infertility and reproductive
success [7].

Single DNA
fragmentation

Double DNA
fragmentation

The causes of sperm DNA damage are numerous, of
complex nature and could be testicular or post-
testicular [8]. These may include defects in

spermatogenesis (e.g., genetic or developmental
abnormalities) and testicular or post-testicular
injury (e.g., gonadotoxins, hyperthermia, oxidants,
and endocrine abnormalities). It has been suggested
that protamine deficiency (with consequent
aberrant chromatin remodeling), reactive oxygen
species and abortive apoptosis may be responsible
for sperm DNA damage [9].
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[ SPERM DNA DAMAGE ]

Not all the patients require sperm DNA
fragmentation. It is mainly warranted in couples
with

Unexplained infertility

Arrested embryo development
Poor blastocyst development
Multiple failed IVF/ICSI treatments
Recurrent miscarriage

Advanced chronological age
Varicocele

Poor semen parameters

Exposure to harmful substances

What Does Testing for Sperm DNA
Fragmentation involve?

There are many different tests for sperm DNA
fragmentation, but the most commonly studied ones
are

1. The sperm chromatin structure assay
(SCsA)

2. The deoxynucleotidyl transferase-
mediated dutp nick end labelling assay (TUNEL)

3. The single-cell gel electrophoresis assay
(COMET)

4. The sperm chromatin dispersion test
(SCD).

These tests provide an estimate of the degree of
DNA damage present in a semen sample.

Sperm DNA fragmentation testing warranted in
unexplained infertility and recurrent pregnancy
loss patients

It is found that in recurrent pregnancy loss and
unexplained infertility patients, sperm DNA
fragmentation examination could help to identi(l;y
the cause of the infertility or pregnancy loss an
guide the possibly therapeutic strategies.

Various studies have shown varying results
regarding using sperm DNA integrity testing in
infertility workup.

Unexplained infertility

When infertile couples or individuals have
undergone all appropriate tests and no cause for
their infertility is found, they are diagnosed with
unexplained infertility. As already stated earlier
about 15- 30 percent of infertile couples are
diagnosed with unexplained infertility, also referred
to as idiopathic infertility.

Unexplained infertility most likely involves issues
with poor egg or sperm qtl)lalit , or problems with
the uterus or fallopian tubes that aren’t identifiable
in routine infertility tests. Studies at molecular level
have found out that DNA fragmentation can be the
underlying hidden causes in some of these couples.

A study b}/ Oleszczuk et al was done to investigate
the prevalence of high DFI in male partners o
unexplained infertile. In this study, The percentage
of couples with diagnosis 'unexplained infertility” in
which the male Partner has DFI >20% or DFI >30%
was calculated. In the group diagnosed with
'unexplained infertility’ 17.7% of the men (95% CI
10.8-24.5) gresented with DFI between 20 - 30%
and 8.4% (95% CI 3.40-13.4) had DFI 230%. A
si%nificant part of men diagnosed as unexplained
infertility according to traditional diagnostic
methods had remarkably high degrees of
fragmented sperm DNA [10%.
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A review article by Alaa hamada et al, on
unexplained Male infertility: diagnosis and
management, concluded that further tests are
certainly required beyond semen analysis for
evaluating sub fertile couples where cause remains
unknown. The time has come for technological
developments in the field of andrology to bring
robust and cost-effective clinically useful tests to
look for sperm DNA fragmentation to fix the
shortcomings of the routine semen analysis [11].

Study bK Kim GY et al concluded that physicians and
researchers working with ART must continue to
make efforts to obtain healthy sperm with nuclear
DNA integrity to minimize the adverse effects that
may arise in offspring conceived from sperm with
DNA damage [12].

A review of literature by Pandruvada S et al says that
though semen analysis is the cornerstone of
evaluating male infertility, it is imperfect and
insufficient to diagnose male infertiligl. As aresult,
about 20% of infertile males have undetermined
infertility, a term encompassing male infertility with
an unknown underlying cause[13].

Thus we see that it may be advisable to offer sperm
DNA fragmentation testing in couples with
unexplained or idiopathic infertility. An abnormal
test result may indicate that fra%mented sperm
chromatin might be the cause of infertility. In an age
when a small quantity of sperm can lead to
pregnancy through in vitro fertilization or
intracytoplasmic sperm injection, selecting healthy
sperm is important. In couples with unexplained or
idiopathic infertility and elevated sperm DNA
fraglmentation, a reproductive andrologist
evaluation is warranted to assess underlying causes
of DNA fragmentation.

Recurrent pregnancy loss

Recurrent pregnancy loss is a devastating
experience for a couple and their caregivers. The
aetiopathogenesis of recurrent pregnancy loss
(RPLFis heterogeneous.

Various causes such as uterine anatomical
anomalies, genetic factors, and infectious and
endocrine dgisorders have been reported for RPL.
However, apEroximately 50% of the causes are
unknown, which can be due to male factors. Several
studies have been done on semen parameters to
determine the unknown causes and risk factors for
miscarriages, however, only studying common
semen parameters have not been sufficient.

Two very recent comprehensive reviews on sperm
DNA fragmentation tests [14,15] have reopened the
debate over their usefulness in improving
pregnancy outcome.

In this regards, two aspects need to be seen. First,
sEermatozoa are not simply carriers of paternal
chromosomes, but play a role beyond fertilization.
For instance, the spermatozoon transcribes ?enes
critical for early embryonic development, inferring
that integrity of sperm genome is essential for a
successful gestation. Second, if sperm factors play a
role in early embryonic development, are sperm
DNA integrity tests useful as diagnostic an
prognostic markers, especiall{ in the context of
recurrent pregnancy loss (RPL)? [16]

A systematic review and metanalysis by McQueen
DB et al concluded that there was a link between
sperm DNA fragmentation and recurrent Ipregnancy
loss. Fifteen prospective studies were included in
the review. Pooled data from 13 studies suggest that
male partners of women with a history of recurrent
pregnancy loss have a significantly higher rate of
sperm DNA fragmentation compared to the partners
of fertile control women: mean difference 11.91,
95% CI 4.97-18.86. However, given the significant
heterogeneity between studies and lack of
Prospective pregnancy outcome data, they said that
urther large prospective studies are needed [17].

A study was carried out by Carlini T et al to
investigate the male factor in Italian couples
experiencing RPL following natural conception. The
results suggested a correlation between increased
SDF and impaired re&)roductive capacity in terms of
both fertilization and pregnancies carried to term
but they concluded that high SDF cannot yet be
considered a predictive factor for the risk of RPL

[18]

A meta-analysis was conducted of 12 prospective
and 2 retrospective studies involving 530 men with
a history of RPL by Tan | et al. In the study it was
found that Couﬁles with a history of idiopathic RPL
demonstrated higher levels of SDF than fertile
couples (average mean difference 11.98, P < 0.001).
Results supported the diagnostic value of SDF over
standard semen analysis, as well as a possible
Fla(gc]ernally derived genetic origin of unexplained RPL



Recurrent pregnancy loss (RPL) is pathogenicaltly complicated. So far, studies on the aetiology of RPL have focused on women and little attention has been paid to the role
of sperm in the development and progression of the disease. Half of the genomes in the embryo are provided by sperm. RPL may be induced by abnormal number and
structure of sperm chromosomes and sperm DNA integrity, gene mutations, and epigenetic abnormalities. This review presents an overview on the advances in the studies
of the role of sperm genetic abnormality in RPL, hoping to give some help with the prediction, diagnosis and treatment of the disease.

Conclusion

Sperm DNA fragmentation testing has become an important test for evaluating male fertility though the relationship between DNA fragmentation in idiopathic recurrent
pregnancy loss (RPL) and unexplained infertility remains a topic of ongoing debate.

There are studies to suggest that sperm DNA fragmentation testing should be offered to the coug)les of recurrent pregnancy loss and unexFlained infertility in an effort to
find hidden causes. In future more comprehensive studies may increase the scope of providing SDF testing to infertile couples for better clinical management.
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place. Presumably, the selection of this
subpopulation of sperms through the oviduct is
done in a way that only the ones with highest
fertilization capacity and all the required features to
support embryo development are selected to
fertilise the egg.

One of the reasons for the low efficacy of ART has
been credited to the lack of appropriate
methodology and technique for the in-vitro
selection of subpopulation of sperms with all the
required features. Therefore, in order to overcome
these shortcomings, techniques that are simple,
economical, ensure the enrichment of sample with
best quality sperms which are devoid of leukocytes
and bacteria, as well as toxic or bioactive substances
like reactive oxygen species (ROS)are required. So,
the techniques that meet all these requirements and
are the most extended techniques for the
preparation of sperms are Swim-Up (SU) and
Density Gradient Centrifugation (DGC). Both these
methodologies are used all around the world prior
to IVF and ICS], but the one of the major
disadvantages of these procedures is that, the
selection is only on the basis of the motile capacity
of the sperms which does not necessarily mean that
the sperms are of highest quality. Therefore, the
need of the hour are those sperm selection methods
that are based on sperm characteristics which not
only focus on the motile capacity of the sperm but
also its morphology and fertilization ability.

Therefore, different sperm selection techniques are
available, these includes PICSI, IMSI, MACS and
MFSS. The application of these techniques depends
upon sperm concentration, motility and

The head of a mature sperm possesses a
hyaluronan-specific ligand receptors which
facilitates the mature sperm devoid of any
aneuplodies and abnormal DNA integrity to unite to
hyaluronan. This precisely is the principle of
Physiological Intracytoplasmic Sperm Injection
(PICSI) wherein an embryologist chooses the
sperms which are mature, competent and
biochemically active. This modus operandi mimics
one of the most crucial steps in the innate
fertilization course of action, that is, the binding of
the sperm to the cumulus-oocyte complex.

History and Evidence

According to a study, the relative reduction in Sperm
DNA Fragmentation (SDF) after PICSI was found to
be 67.9% (2). Though according to another
randomised control trial PICSI did not shown any
benefit over ICSI and no significant difference in the
implantation rate and the pregnancy rate was found
but it did show a reduction in the miscarriage rate
(7.0% vs 4.3%, p-0.003). Studies also revealed that
HA-ICSI decreased the miscarriage per woman
randomly assigned: 7% chance of miscarriage with
ICSI versus 3% to 6% chance with HA-ICSI and per
clinical pregnancy: 20% chance of miscarriage with
I(C?I compared to 9% to 16% chance with HA-ICSI

3
Technique (1)
Currently, two ready-to-use systems specifically
designed for sperm-HA binding selection are
available:

1. Plastic culture dish with HA hydrogel attached to

their head. Finally, an ICSI injecting needle
is used to pick up the best motile HA-
bound sperms in order to inject them into
the oocytes.

2. Aviscous medium containing HA (Sperm Slow™,
MediCult - Origio)

This requires a specific method of droplet
preparation in order to allow selection of sperms
bound to HA. It is more versatile than PICSI as it can
also be used on a glass bottom culture dish for
higher magnification sperm evaluation.

Advantages

More filtered way of selecting the most competent
sperms for fertilisation process. In this, the choice of
sperm is completely based on its ability to fertilise
and perform the role job

Disadvantages

There are no such drawbacks of this technique
except for the fact that in case of TESA samples or
immotile sperms wherein PICSI cannot be
employed. It also cannot be employed in cases of
patients with occasional spermia where sperm
count is <1million/ml




Intracytoplasmic Morphologically selected
Sperm Injection(IMSI)

Principle

IMSI is a technique which involves the use of
MSOME in conjunction with ICSI, the sperm
selection criteria is based upon the various
approaches used in studies to assess the sperm
morphology through SEM(Scanning Electron
Microscope) and TEM(Transmission Electron
Microscope).The microscopic examination of
sperms involves the assessment of six subcellular
organelles, wherein, in case of sperm head, three
important characteristics taken into consideration
are the shape, the presence of vacuoles and the base.
So, MSOME does provides an accurate description of
the sperm abnormalities, particularly the presence
of head vacuoles (5). However, there has been no
consensus on normal or abnormal MSOME criteria,
despite being essential to transposing MSOME
analysis into routine evaluation of male infertility
(6).

History and Evidence

So, to overcome the limitations of the conventional
magnification (sperm evaluation at ICSI is a
maximum 400x), Bartoov et al (1994, 2001, 2002)
introduced a new approach involving real-time high
magnification observation of unstained
spermatozoa called Motile Sperm Organelle
Morphology Examination (MSOME) and
incorporation of this technique together with
micromanipulation gave rise to a modified ICSI
termed as Intracytoplasmic Morphologically
selected Sperm Injection (IMSI). This method
involves the use of an inverted light microscope
equipped with high power Nomarski optic enhanced
by digital imaging to achieve a magnification of up to
6300X.

But, according to a systemic review published in
2013 there is no evidence of effect of IMSI on live
birth or miscarriage and the evidence that IMSI
improves clinical pregnancy is also of very low
quality. (9)

Technique

The analysis of the sperm involves the use of
interference phase contrast inverted microscope
with the optics of Nomarski. The final image
obtained on the screen is a result of a combination
of the magnification of the objective, the camera
adaptor, ratio between the diagonal screen size
(mm), diagonal of the camera chip size(mm), and
internal magnification of the microscope. So,
depending upon these specific characterstics of the
IMSI system, the final magnification varies from
6000X to 6600X

Fig 3: Human spermatozoa with head vacuoles
observed using MSOME, at x6600 magnification (6)

Preparation of IMSI dish
The dish used for IMSI is usually a glass bottom dish in
which three types of droplets are made.

a) Observation droplets: These droplets of
sperm culture medium might contain PVP
ranging from 0% to 10% depending upon the
intensity of motility of the sperms.

b) Clean droplets of clean sperm culture
medium: After the sperm cells have been
evaluated, they are transferred to these
droplets.

) Clean droplets of PVP 10%: These are 1ul
droplets created parallel to the droplets
containing spermatozoa. It is recommended to
create bridges between these two droplets as it
eases the detection of spermatozoa as it helps
capture the head of mature sperms.

IMSlin practice
a) 1ul of prepared sperm sample droplet is

placed inside the observation droplet of the pre-
prepared IMSI dish.

b) Sperms with morphological abnormalities
are omitted and not aspirated while the other
motile sperms are transferred to the fresh PVP
droplets and classified in accordance with
classification published by Perdrix et al. (2012):

» Type 0: spermatozoa without vacuole.

» Type 1: spermatozoa with vacuoles
occupying 0-5.9% of the nuclear surface.

» Type 2: spermatozoa with vacuoles
occupying 5.9-12.4% of the nuclear surface.

« Type 3: spermatozoa with vacuoles
occupying over than 12.4% of the nuclear
surface.

Finally, individual sperm cell is then placed in

appropriate droplet based on the type in the IMSI

dish

Advantages

IMSI helps select live sperms in real time, therefore
helps separate sperms

It allows for an accurate visualisation of sperm cells
and is around 15 times more powerful than
conventional microscopes used in IVF or ICSI

Disadvantages

It is very time consuming

Long exposure of sperm to the heated stage of
microscope increases vacoulation in the sperm head
and also affects the sperm cytoplasm

Magnetic Activated Cell Sorting (MACS)

History and Evidence

Evidence from various studies suggest that normal
spermatozoa used for ICSI can have negative impact
on ART outcomes. The methodologies like swim-up
and Density Gradient Centrifugation do not take into
account certain important molecular features such
as apoptosis and/or sperm DNA fragmentation.
Therefore, development of new technologies was
required in order to allow better gamete selection.
So, following this rationale, MACS was applied as a
sperm preparation method in order to remove
apoptotic cells using Annexin V. Overall, it is a
method of separating cells of interest from a mixed
cell population.

Principle

MACS method is based on using of paramagnetic
Annexing V-conjugated microbeads. It involves the
conjugation of magnetic micro beads with specific
antibodies or proteins on the target cell's
membrane. It has been proposed as a safe method to
select non-apoptotic and viable spermagnetic(12).
Annexin V has a strong affinity for phosphatidyl
serine but cannot pass through the intact sperm
membrane. Colloidal superparamagnetic beads
(~50 nm in diameter) are conjugated to highly
specific antibodies to annexin V and used to
separate dead and apoptotic spermatozoa by MACS.
Annexin V binding to spermatozoa indicates
compromised sperm membrane integrity.

Technique

1) A 100 pL sperm sample is mixed with 100 pL of
MACS microbeads and incubated at room
temperature for 15 minutes.

2) The mixture is loaded on top of the separation
column which is placed in the magnetic field [0.5
Tesla (T) between the poles of the magnet and 1.5
T within the iron globes of the column];1 Tesla =
10,000 gauss.

3) The column is rinsed with buffer. All the
unlabeled (annexin V-negative) non-apoptotic
spermatozoa pass through the column.

4) The annexin V-positive (apoptotic) fraction is
retained in the column.

5) The column is removed from the magnetic field,
and annexing V-positive fraction is eluted using
the annexin V-binding buffer.

Fig 5: Magnetic Activated Cell Sorting(MACS)

Advantages

MACS acts at the molecular level as opposed to
routine sperm preparation techniques that rely on
sperm density and motility.

Disadvantages

Viable spermatozoa ought to be separated from all
substances in the ejaculate such as apoptotic
spermatozoa, leukocytes, and seminal plasma.
MACS, which removes apoptotic spermatozoa, needs
to be used in conjunction with other techniques
such as density gradient centrifugation to remove
the other substances.

MICROFLUIDICS

History and Evidence

The silicon microfluidics device was used in mid
1990s for selection of motile sperm (Kricka et al.,
1993). Human semen was firstly processed in year
2003 and motile sperm isolation was done with
impending therapeutic efficacy (Schuster et al.,
2003). Cho et al., 2003 designed special parallel
microchannel maintained by gravity driven
pumping mechanism in microfluidics device and
Schulte et al,, 2007 reported that microfluidic sperm
processing could significantly decrease the
percentage of sperm with DNA damage and provide
high motility sperm. Then, a microfluidic device was
developed by Nosrati et al., 2014 to isolate
progressively motile sperm in 500 parallel
microchannel and also sperms with high DNA
integrity and motility (15)(16).

Principle

Microfluidics helps sort sperms in a faster and a
gentler way that closely mimics the natural sperm
selection and avoids all the detrimental elements of
current sperm sorting techniques. Microfluidics
sperm sorter (MFSS) is a technique used to separate
motile and morphologically good sperm with
normal DNA integrity. It is a fluid dynamics-based
model with sub microliter channels. The raw semen
sample is used in this technique without any
centrifugation, in order to avoid the generation of
ROS. The geometry and flow involved in microfluidic
platform closely mimics the natural in vivo
locomotion of sperm at sub-microlitre level in micro
confined environment of female reproductive tract.

Technique

Given below is the protocol of a cyclo-olefin
polymer-based microfluidics sperm sorting chip
manufactured by Menicon Co, which is approved by
U.S. Food and Drug administration (Qualis Sperm
Sorter, Menicon Life Science)(17).

1) Dilute the semen sample 1:1 with sperm washing
media and maintain 37 degrees before using MFSS.
2) The sample is poured in the chamber A and the
medium is dispensed into B which is parallel to each
other and withdrawal to their specific outlet A-to-D
and B-to-C. This technique helps to sort good
spermatozoa collected in chamber C and immotile
spermatozoan flow into the chamber D.

3) Firstly, fix the chip in 60 mm dish and load 100pl
media in the given 4 chambers A, B, C and D. By this
loading of media, streamlines are made.



4) Remove media from all the four chambers. Further, load 20 pul media in the chamber C and D, while 100 pl
media in chamber B. Then, gently load 65 pl of suspended semen sample in chamber A.

5) The best motile spermatozoan move and get collected in chamber C within 30 to 35 minutes

(25-30 pl).

6) While immotile spermatozoa, dead spermatozoa and debris accumulate in chamber D.

7) Sperm can be collected from chamber C and used accordingly for IVF/ICSL.

Fig 6: (A) Schematic of the mechanism of microfluidic sperm sorting devices;
(B) Chip device made of cyclo-olefin polymer (Menicon Co. Ltd.);
(C) Microscope images during sperm sorting; Yellow and orange circles show human
sperm swimming across the interface of the two laminar flows (18)

Microfluidic sperm sorting approaches can generally be sorted into three categories:

Type 1: Microfluidic devices that isolate only motile sperm
This device employs the technologies that improve the swim up method by translating the process of motility
screening to a microfluidic system and is one of the largest microfluidics devices.
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Fig 7: Type 1- Microfluidic systems designed for separation of sperm based on sperm motility.
(A) Motile sperm can be selected from immotile sperm due to their ability to swim across channel width (19);
(B) motile sperm are selected and sorted by swimming speed using the imposed velocity gradient (20);
(C) a series of parallel, long narrow channels are used to select motile, viable sperm (15)

Type 2: Microfluidic devices that isolate sperm cells without relying on sperm motility

The selection mechanism of these microfluidics devices relies upon sperm shape, size, and/or other physical
biomarkers instead of sperm motility. The primary focus of these systems is not on capturing an improved
sperm sub-population, rather these systems focus more on the potential to retain the full fertilization
capability of a sub-fertile semen sample by indiscriminately capturing sperm cells
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Fig 8: Type 2- This figure depicts a microfluidic system designed for rapid separation of sperm
from epithelial cells with application in forensics related to sexual assaults.
(A) A picture of the actual device;
(B) the cell mixture is aligned against the top wall in the pinched segment, and then the position
difference of different sized cells is amplified in the expansion region;
(C) sperm recovery rate is improved in the parallel capillary tubes

Type 3: Microfluidic devices for the observation
and selection ofindividual sperm.

These microfluidic devices take advantage of the
ability of microfluidics to capture and non-invasively
investigate the characteristics of a single sperm cell
while maintaining sperm viability. An emerging area
of research which focusses on isolation of a single
sperm cell uses microfluidics sperm sorting system
combined with Raman spectroscopy, a type of
vibrational spectroscopy that relies on inelastic
scattering of monochromatic light by the molecular
structure of a system to determine the constituents of
the system.

Advantages

Spermatozoa are separated without centrifugation
that aids in reducing centrifugation induced ROS
generation.

Spermatozoa separated have better DNA integrity.

Disadvantages

Can only work in progressive motility spermatozoa
samples.

CONCLUSION

The efficiency of Assisted Reproductive Technology
(ART) still has a scope of improvement. Sperm
selection is one of the most important factors on
which the success of IVF and ICSI lies, especially in
the cases where the cause of infertility is the male
factor. However, the methodologies widely and
commonly used have not proven to be useful and are
effective in only certain cases of infertility.

But the various novel methodologies discussed
above which are based on physiological selection
operating in vivo and on microfluidic environment
have given promising results.

But further studies are still required to get a better
understanding of their advantages and limitations,
in order to improve the ART outcome.
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IFS ACTIVITIES 2021

Gujrat Chapter
Date: 24 & 25 July, 2021
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Chhattisgarh Chapter
Date: 10 August, 2021
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IFS ACTIVITIES 2021

Haryana Chapter Punjab Chapter Chhattisgarh Chapter
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IFS ACTIVITIES 2021

IFS SIG- Applied Genetics IFS SIG- Ultrasound
Date: 18 June, 2021 Date: 22 July, 2021
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IFS SIG- Andrology
Date: 19 September, 2021
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IFS Karnataka Chapter
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IFS UP, RAJASTHAN & HARYANA CHAPTER
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Webinar Series-Master Class on - Living with PCOS

Thursday, 12th August 2021  5.00 PM to 7.00 PM
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L. JIFS UTTARAKHAND MEET 2021

&3
Dr. Sudha Prasad —
Presbde. bt ety Sty [ Sessioni
Topic: Ovarian Reserve Managamant

DR. SHWETA MITTAL GUFTA DR. JAYA l:HATuRI'EbI I:IR. ARTI LI.ITHII.I
[Senir Conmlltant Cantra of IVF (Prefessar & HOD, Ubs VS, FIEDD, FICMW), Prosiduri-
& Puman Regendustion, Gynae Deol. AIIWS I.h!.lhnhl Owdradir Dollyn Sosiety 207%ad3

Oir Gangs Ham Howplial New Dali ety
(Session 2)
Topic: Optimising 1UI

DR ANUPAMA BAHADUR, DR ANNU DHIR
Professor, Departmant of Pust Beerwtary & Prasident IND, FEEMCH-T0ME LK)
Obs & Gymas, AlIMS Rinhikeih FOGE} (Bawtraduny Fndin Unarakhand 00 & Bvn Tocisty

(Session 3)
Panel Topic: Difficult Shootouts In Irn‘aarﬁlil'yr

Pancl Moderators

o g sty ——r b s e R, A [t B Opam)
DO ey
[ — b g wobieta o Ml — R

Srstwwy Dubsadiol Giss & Gaman Lumtony
]

JBALA ARYR

(3> JOIN NOW! et byl

i A never ending cycle of RCY
& = ik ¢ poster 0

Learning | Erasing | Re-learning

on
Teachers Day, 5th Sept - Sunday
Time : 10.30am - 1.30pm

Webiga_r link:

Dr. Sudha Prasad Dr. Neana Malhotra
President IFS General Secretary IFS

Dr. Sarabjeet Singh Dr. Sukriti Bansal
Chapter Secretary Jt. Secretary
Punjab IFS Punjab IFS

4. 5

jra-——try_ .

Dr. Jasleen Randhawa
Treasurer
Punjab IFS

. a
Wiy o

INDIAN FERTILITY SOCIETY

ART IN VIR, \I INFECTIONS

4" September, 2021 | 4:00 - 6:00 PM

E"E L)
200¢

+ Pl P Fax Prisame ¥ Pz Fmmdm e

Welcome Br Survesn Ghumman

E Laundh of Book ART in Vieal Infections® by IFS President Dr Sudha Prasad

Editors; Dr Swetn Gupta, Dr Surveen Ghumman

Panel Discussion: Case Based Scenarios
T I Suirveen Gh & Dr Swairta Gupta

Experts:
HIV Dr KD Nayar
Dr Bhartl Dhorepatil
“Panelists: Dr Kavita Verma (UK}, br !‘I'pll-'.l_ﬁ'-lv (UK], Dr' Pikee Saxena, Vikramjeet Sin@
Experts:

P
t i Dr Sudha Prasad
Hopatitis B Dt Neena Malhiotri

Panelists: Dr Uma Pandey, Dr Rashmi Sharma, Sandesh Kumar Patel

Experts:
i DOr Kuldeep Jain
Hepatitls D Sohaoi Verma

Panelists: Dy Nisha Thakee (UK), Dr Neetl Tiwan, Dr Sarbprest Singh

Experts:
Other Viral Infecti D Sania Malik
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& IFS UTTARAKHAND CHAPTER
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You are Cordially invited for

Webinar

Friday

24" September 2021 210 300 EM

Topic : Role of testosterone
gel in prediction and
management of poor responders.

Dr Harendra Malhotra
MBES, MDOBSAGYN] MERS, MS, FICMCH
FRCDGC, FICS, FMAS, AFIAB, FICOG,
DIRECTOR INTERNATIONAL SAF.Q0.
BB FOGSSARTSDATAFUMBE

Or Arti luthra Dr Sangeeta Maheshwari
Dr Meenu Vaish Dr Akriti Gupta

SECRETARIAT
IFS U.K. CHAPTER
Prasad Hospital, Adarsh Near Railway Station, Rishikesh

IFS U.P, RAJASTHAN & HARYANA CHAPTER

i B Presents =@ =
Weblnar Serles: Master Class on - Living with PCOS

Module 3:
Metformin vs. Inositols in PCOS

Dr. Sudha Prasad
President, IFS

8 Y

e o
Dr. Sunita Chandra Dr. Sonu Balhara Dr. Anju Mathur

Secretary, IFS LLP, Secretary, IFS Haryana Secretary, IFS Rajasthan

| Speakers

.
Dr. Basab Mukherjee Dr, Mukesh Gupta

Topic: Inositols in when & Why
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Presdant FS General Secretary IFS

— Progesterone primed ovarian stimulation - Is it the way forward? —

':__ 04:00 0430 pm
P Sooakar J Chairpar
-
v
)
D, Stwweta Mitzal Dy, Shafini Gaindar  Or. Nidhi Shorma D Manizhi Mimal

Dvulation Trigger far IVF - Which and Why?
£} 04:30 - 05:00 pm

Speakar

De. Survenn Ghuman v, Dmesh M Jimtsd De. Proati Jindsl  Dr. Sweti Verma

Panel Discussion - Perplexities while planning a frozen embryo transfer
1) 05:00 - 06:00 pm

 Expons ]
.v“ ﬂ ﬁ

O+ Anapam gupta Oz, Lavdesn wodhi Dr. Malini Mahajon  Or. Umesh. N Jindal

G).
Wrenpary

HARYANA 2021 TEAM & FERTILITY CME

w

O, Besiivg Prouse (Praaiewnt)

nr.ummﬂ»nm (inu;u:w'l

Date : 24w June, 2021
Time : 4:30pm - 6:30pm

Guest of Honour

Dr. Sudha Prasad & Dr. K D Nayar

i Mater nf Ceremony | Dr. Priya Varshney
Welcome Address Dr. Neeru Thakral 4:30 PM - 4.40 PM
Inauguration Dr. Sonu Balhara 4.40 PM - 4.50 PM

Chairperson : Dr. Pankaj Talwar, Dr. Ragini Agarwal, Dr. Kiran Arora

Fertility during Covid times Dr. Sudha Prasad 4,55 PM -5.10 PM
Ovulation Induction - Nuts Dr, Nalini Mahajan 5.10 PM - 5:30 PM

and Bolts

Panel Discussion - ART Pregnancies
Role of ART Specialist in Prevention of ANC Complications

Moderator : Dr. Neena Malhotra
Dr, Aparna Sharma
Dr, Sonla Malik - (Expert)

Panelist : 5.30 PM - 6.15 PM

Dr. Sunita Chandra
Dr. Anju Mathur, Dr. |la Gupta

Dr. Ritu Jain

Dr. Vandana Chadha
Question and Answer Dr. Shalu Gupta 6.15 PM - 6.25 PM
Vote of Thanks Dr. Seema Mittal 6.25 PM - 6.30 PM

Wehinor Reglstration/Viewer link



IFS ACTIVITIES 2021

SANOFI
eConnect

£33] 20™ JUNE, 2021 l @ 5:00-6:00 PM

SANOFI g In association with
e

D o
iy =

lntematiohal 'Speaker Program

:-13‘:-' s e GUT DYSBIOS'S &
w IMMUNITY- ITS ROLE
- DURING COVID-19

~———————— PANELISTS —————

e E

Dr. Sonia Malik Dr. Lalit Bharadia Dr. Keya Lahiri

RGO, MB. FITOG, MO, POCC MEBEES, MD, MCH
Flams Pecintric Professar. DY, Patil
Director & HOD, Gastroenterology, Liri|wetalty Schoal of
Southend Fonilily & IVF, Snitakba Curlabbj Mesicins Navl Mumbal
Dietini Hozpital, Japur
\ J

Supported by

Enterogermina

BACILLUS CLAUSH

MATINZI02077 V20 082021

SANOFIvg Sanofi India Limited Al ighis esae

Vo, ¥
A *
VR

INDIAN FERTILITY SOCIETY

) [CELEBRATES/ ¢
'\WOP’.IED EMBRYOLOGIST DAY

INTERNATIONAL FACULTY

(O 8:30 PM - 9:00 PM () 9:00 PM - 9:30 PM

(O 8:00 PM - 8:30 P

Dr David Mortimer
President & Co-owner

Dr Raj Mathur Dr Denny Sakkas
Chair British Fertility Director Boston IVF
Sociely (1K) (11SA)
THE FUTURE OF ';:'}':.;'WN‘“” :
FERTILITY SERVICES "TO DO OR NOT -
POST PANDEMIC o po”

IFS SECRETARIAT

302, 3rd Floor, Kailash ]

26, Kasturba Gandhi V Dr. Sudha Prasad
New Delhi - 11 Prosident, IFS

-~ 4

Of Oozon Blomedical (Canada)

O MeetingID: 87807977099 |  Passcode: 179518 =

_FERTILITY KONNECT

. hvr upcoming Gynec u!‘s pists o Post (,mJ uates on
Basics :'r Infertility .*\'u'mnu trve ‘Endoc mme& i‘

% porat cffort of

° W | oo
L = M

'I'opic. Evaluation of Female Partner- when, what & how much?

»

Speaker- Dr. Sudha Prasad  Dr. Neena Malhotra
Prasident, IFS Secretary Ganeral, IFS

Biock 2™ & 4" Wednesday of the Morith
" Date: 14" & 28" July 2021 Time : 7 to 8 pm

Registration Link: Prior
https://webinar365.in/SUN-SPECTRA-IFS-Webinar/ Registration
is mandatory
“For mare in ww tlitysociety.arg

Contact Number: +91 8899308083

e

In imritoe frvm e makery of

Sustencap) ALetoval 2Dronis s020
& Labebet 100/200 TrafOlic

: FERTILITY KONNECT _ -

L hir upcoming Gyne cologists < Post Gra duates on
Basics of Infentility o Reproductive Endocrinology

a
|

1-

A paiset ffort of | '
P | excmn \ {'
Topic : Evaluation of Male Partner-When and How?
S -
=
Spoaker Dt K. D. Mayas
Proater ) et (P8
Owwta  Angraaha VT
At Charar Dol hogdsl, New Dby

S Black 2™ & 4™ Wednesday of the Month

236757 Date: 28™ July 2021 Time: 7 to 8 pm

Registration & Webinar Link:
https://webinarass. in/SUN-SPECTRA-IFS-Webinar/

For more inf lon: dianfertility y.org
Contact Number: 491 9899308083

e—

An [mtiatove from the makers of

Sustencap) ALetoval XDronis s020
4 Labebet 1001200 Traf@lic




IFS ACTIVITIES 2021
MISCELLANEOUS
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| FERTILITY KONNECT *_ «

For upcoming Gynecologists eI Post Graduates on v
Basics of Infertility eI Reproductrve Endocrinology 7

. i vt gf

i . ol | i

S | ‘-
. WY | sproipd
|

Topic: Beyond Ba;ic_lnvesligatlons of male partners-For_whnm and how?

—

Or. Neena Mathotra Speaker- Er._F.’._niEq;tnllh

Prosident, IFS Secretary Genaral, IFS Director & Sanilor Connultant
SAM Institute for Medical Sciences. Cnennal
Founder Secratary, IFS Tamil Nadu chapter
[ .

T3ater
R oL
.
Rusn=re
e

siock 2" & 4" Wednesday of the Manth
Date: 11" August 2021 Time: 7 to 8 pm

Registration Link: Prior

Registration
is mandatory

https://webinar365.In/SUN-SPECTRA-IFS-Webinar/

For more Information: www.indianfertilitysocisty.org
Contact Number: +91 9899308083

At Fitnttees from the makers of

6 Letoval
TrafOlic

NDronis 50120

& Labebet 100/200

.

M
ji”! _FERTILITY KONNECT ©_ «

For upcoming Gynecologists < Post Graduates on
Basics of Infertifity f Reproductive Endocrinology

- A ot gffors of

SPECTRA \
- -

Topic: Ultrasound in evaluation of Female Infertility

——

L N

Speaker- Dr: Kufm Singh
Uitrasoumd & Calor Doppiar Clinie, Naw Dalhi
Master Trainor in Ultrasound Obs. & Gyn

Dt .N.eenn .M nIholrn
Socrotnry Geneeal, IFS

e H * Date: 26" September 2021 Time: 11 to 12 pm

Registration & Weblinar Link

Prior

Registration

https://webinar365.in/SUN-SPECTRA-IFS-Webinar/ -
is mandatory

For more information: www.indi tilitysocisty,org
w_hﬂ: +91 9890308063 ——/
B A Inibiative frses the iners of
Sustencap)  ALetoval DDronis 5020

& Labebet 100/200 TrafOlic

)<Indian Fertility Society

= Online Tutorials- Learn Laparoscopy

Who Should
Attend

@ Gynaecologists
@ Infertility specialists

08 October, 2021

15 October, 2021

Energy Sources Ectopic Pregnancy

Ovarian Surgery - Clinical Implications

05 November, 2021 Fertility Sparing Surgeries in Cancer

Dr. Sudha Prasad
President, IFS

For Online Transfer

Course Fees

INR 2000

Registration fees to be paid to “Indian Fertiiity Society”

o

» Account Name: Indian fertility Society

= IFSC Code: UTIB0000007
* SWIFT Code: AXISINBBAO2

Dr. Neena Malhotra
Secretary General, IFS

For Queries, Contact

Dr Damodar Rao Dr Renu Misra
+91-900 333 4329 +91-981 114 7217

Dr. Damodar R Rao
Co-convener

Dr. Renu Misra
Convener

» Account number: 918010102240295
* Bank: Axis Bank

« Branch: Statesman House, Barakhamba Road, Connaught Place, New Delhi-110001

LY

ietydelhi@gmall.com Kl ndintertilitysociety

@ wywindianfertiliysocietyors B Ind



17" Annual Conference OF

Indian Fertility Society

A
0 o © £ E—f “V@gﬁj “tay FERTILITY o
| . W
Fertivision e
‘ INTERNATIONAL FACULTY
Workshops: ) & (@ December, 2021 [* &
Conference: () - () December, 2021 A\

New Delhi | India

berto Vaiarelli Antonios Makrigiannakis Baris Ata Ben Mol
(Greece) (Turkey) (Australia)

(Italy)

Tb fr 4
€me: Challenges and Innovations in ART

Organising Organising Scientific
q a Botros Rizk Christos Venetis Claus Y Andersen Danilo Cimadomo
Chairman Secreta ry Chair (USA) (Australia) (Denmark) (Italy)

David Gardner David Mortimer Dean Morbek Denny Sakkas
(Australia) (Canada) (New Zealand) (UsA)

=

Dr Sudha Prasad Dr Neena Malhotra Dr K.D. Nayar

12 PRE- CONFERENCE WORKSHOPS _
nﬁr (Embl‘yo Blolg:i’l 3;18 lf?ll)l)lled GeneticsL INR 20000 ]Son(ll;r(aisraie ]aya?[t”lz[]ehta Linda( Ss gi)udice Marcos(lxls:f;galif:)Escriva

nEirology and Semenology INR 1500
—
HE naging ART Pregnancy I N R 1500 Maﬂ(,::Z]izl())que Neela(l:lnl())otdar Raj E\[’ljell(t)hur Sesh Kax(llljz:i )Sunkara

r

Mastering the ART of Ovarian Stimulation ]
in IVF INR 1500

Challenges in OPU and ET INR 1500 Shahar Kol Michael Grynberg Peter Humaidan Rachel Chin
(Israel) (France) (Denmark) (Malaysia)

SR A

Steve Levett Sharie Macken Siladitya Bhattacharya Steven Fleming
(UK) (Belgium) (UK) (Australia)

8

Laparoscopy in Endometriosis INR 1500

5

N

Hysteroscopy- In ART INR 1500

. C e -
nzegeneratlve Medicine in ART INR 1500 Abstract Submission
—Z Closes on
njesearch Methodology in Reproductive INR 1500
Medicine - William Ledger Yadava Jeve
(Australia) (UK)

Conference Registration Details
Till

g

Ultrasound in Infertility and ART INR 1500

ngtting and Maintenance of ART Lab INR 1500 Bl Novmber -
I IFS Member Complimentary
ﬁnselling in Infertility and ART INR 1500 Non IFS Member INR 3000
— PG Student INR 2000
A Foreign Delegates $50
www.fertivision2021.co For More Information Call Mr Vikas Sharma

M: +91-9560493999 | Email: fertivisiondelhi@gmail.com
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