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Infertility is a disease of the reproductive system characterized by inability to achieve 
pregnancy after 12 or more months of regular unprotected sexual intercourse. 

In this competitive era, IVF clinics maintaining high success rates can only flourish 
and one thing, which is central to this idea, is quality. Clinics, which can maintain 
quality in all aspects of patient care, laboratory and clinical practices will set an 
example for others to follow. It not only detects flaws in the system but also inspires us 
towards continuous improvement in results and patient satisfaction.

Keeping this in mind we have designed panel of Three Pan India workshops to create awareness about the quality 
management in infertility.

I am sure you would enjoy the meetings and reading the manual.

Dr M Gouri Devi
President - IFS

According to the World Health Organization, infertility is a disease of the reproductive 
organs and is defined, as the inability of sexually active couples taking no contraceptives 
to achieve pregnancy within 1 year. 

The treatment of infertility involves many variables many of which are beyond our 
control. One aspect in our practice, which can help us control these variables, is 
the practice of total quality management. It not only consists of quality control and 
assurance but also involves taking appropriate corrective actions and adding value to 
the existing practice.

I sincerely hope that these programs on “How to improve ART practice ” will be of immense use to ART practitioners.

I am sure you would enjoy these programs, which we have put up with great hardwork and sincerity. I am grateful 
to Origio India for their support in organizing these events.

Prof (Dr) Pankaj Talwar
Secretary General -IFS



How to improve my ART outcome Quality Control / Quality Assurance (QA/QC)3 Indian Fertility Society & Origio India Initiative

I feel honored to be handed over the responsibilty of conducting series of 3 meetings in 
Kolkata, Patna and Ahmedabad on “How to Improve my ART outcome 
(QA/QC )”.

I am extremely delighted to present before you this handbook on Quality Control and 
Assurance in Assisted Reproduction Technology. 
       

                “Quality is a Lousy Idea – if it is Only an Idea” 

Quality management should be an integral part of any ART program’s DNA and good practices should be imbibed 
at spinal level. After achieving the said level of practice, one never feels burdened and quality becomes a way of life.
The book is a compilation of series of lectures by renowned experts in the field where we focus on the art of ovarian 
stimulation and nitty gritty of techniques such as ovum retrieval, embryo transfer and vitrification.

This will be followed by session on  proper documentation and audits, the information we derive from these and 
how to troubleshoot if reports are not satisfactory. We also look at practical aspects such as what patients go through 
while undergoing an IVF cycle and how we can improve ART dropout rate. In the end, we touch upon what we 
dread that is how to anticipate and be prepared for dealing with unexpected events in the IVF lab. 

I am confident this book will be handy for anyone looking to improve clinical and lab practices. 

I would like to thank President and Secretary, IFS for conceiving, organizing  and overseeing the whole program. I 
would like to thank the contributors for taking time off and sending such comprehensive presentations.

I would also like to thank the Origio team for their support in organising the meetings and without which this would 
have  been difficult to achieve. In the end, my sincere thanks to the local chapter secretaries for the extraordinary 
effort which they have put in.

Dr Sarabpreet Singh
National Coordinator
IFS & Origio QA/QC Initiative

•	 MD (AIIMS)
•	 Senior Consultant & Chief Embryologist at the Artemis Health Institute since 2009
•	 IFS and ESHRE-certified Senior Clinical Embryologist
•	 Convenor, IFS SIG (Clinical Embryology)
•	 Executive member of Academy of Clinical Embryologists, India
•	 Area of Interest: Cryobiology and Male Infertility
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• Director, Gouri Hospitals Ltd.
• Director, Ridge IVF Group.( Runs a chain of IVF centres)
• President, Indian fertility society
• Ex-Secretary General, Indian Fertility Society
• Executive, AOGD governing council
• Member, Executive Board, NARCHI, DGES, FPSI
• Ex Vice President, NARCHI
• Chairperson, Advocacy &Ethics Committee, IFS.
• State Quality Assurance Committee (SQAC)Govt of NCT of Delhi.
• Member: MTP advisory committee, Govt Of NCT of Delhi
• Member Advisory committee on ethical practices in the field of obstetrics,
   Govt of NCT, Delhi
• Recipient of Kanak Goel Award 1995-1996 from IMA.
• Chairman’s Appreciation Award by IMA AMS – 2002
• Dr. APJ Abdul Kalam Excellence Award – 2017
• Economic Times Award one of the Most Inspiring Gynecologists of India

• Sec IFS.
• Secretary Fertility preservation society of India.
• Editorial board of multiple Infertility journals.
• Member Advisory committee ICMR
• Member Infertility committee FOGSI
• Editor Nexus / Artext – E bulletin of IFS
• Awarded Vishisht seva medal by the President of India for
   working in field of infertility
• Associate Editor FSR
• Set up four centres for Armed forces .
• Experience of 10,000 and ET cycles .
• Member International society of fertility preservation.
• Trained Human Embryonic Stem Cell Derivation – Israel
• Trained in ovarian cortex freezing (fertility preservation) - Paris
• Trained in PGD – Germany, Spain
• Trained in QA/QC-Spain
• Edited 6 books

She is a keen academician, has organized many conferences, has been a speaker in many national and
international conferences. Has many publications to her credit

Dr M Gouri Devi
M.D

Col Pankaj Talwar, VSM
Professor and HOD

ART Centre, Army Hospital, New Delhi
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Venue and Dates

Organising Chairpersons

AHMEDABAD
30th Sept, 2018

PATNA
23re Sep, 2018

KOLKATA
2nd Sept, 2018

Dr. Jayesh Amin
Organising Chairperson

Dr Anita Singh
Organising Chairperson

Dr Suparna Bannerjee
Organising Chairperson

Dr Sarabpreet Singh
National Coordinator

Dr Suparna Banerjee
Chapter Secretary

IFS, Bengal
 

Dr Anita Singh
Chapter Secretary

IFS, Bihar

Dr Jayesh Amin
Chapter Secretary

IFS, Gujrat 
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List of contributors

Topic Contributed by

Individualized ovarian stimulation for IVF: finding a balance 
between cost, safety and outcome Dr Jayesh Amin

Errorless OPU and ET: Is it possible? Dr Sonu Blahara
Dr Reeta Mahey

Is 100% outcome achievable in Vitrification? Dr Sarabpreet Singh

KPIs in clinical practice: what is ideal? Dr Suparna Banerjee

Why patients don’t turn up for repeat IVF? Dr Kalpana Singh

Expecting the unexpected in IVF lab? Dr Sarabpreet Singh
Dr Pranay Ghosh

Panel discussion: 
What lies between an average and successful IVF program

Dr Piya Ray
Dr Saroj Agarwal
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Dr Jayesh Amin
MD Gynec,

Director of Wings Group of IVF Hospitals,
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Convener Fertility Preservation.

Dr Sarabpreet Singh
ESHRE - Certified Senior Clinical Embryologist

Senior Consultant
Artemis Health Institute, Gurgaon 

Reproductive Medicine
Convenor, SIG (Clinical Embryology), IFS

Dr Reeta Mahey
Associate professor (ART) 

Deputy of Obstetrics and gynaecology  
All India institute of medical sciences 

New Delhi

Dr Anita Singh
Ex Professor Patna Medical College  
Ex President Patna Ob&Gyn Society 
FOGSI chairperson Endocrinology 

Committee 2014-2016 
Organising Secretary AICOG 2014 

Secretary IFS Bihar chapter  
Vice President elect FOGSI East Zone 2020

Saroj Agarwal 
Chief Embryologist and 

Lab Director Care Ivf, Kolkata 
Exective Commitee Member - Ace

Dr Piya Ray 
MBBS (hons) 

MD DNB  FRCOG CCST  
Infertility Research fellow Leeds UK 

Consultant AMRI hospital

Dr Pranay Ghosh
Director, Elixr Fertility Centre Consultant, 

Double Helix Clinical Cytogenetics
and Reproductive Immunology Centre 

Dr Kalpana Singh
Additional Professor

Department of Reproductive Biology
IGIMS, Patna Joint Secretary

IFS, Bihar Chapter

Dr Suparna Banerjee 
DGO. MD( O&G).MRCOG

Infertility specialist,  
Medical Director of Ankur Fertility Clinic

& Research Centre

Dr Sonu Balhara 
DGO, DNB, 

Senior Consultant, 
Reproductive Medicine 

Artrmis Health Institute, Gurgaon
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Time Topic

08:30 - 09:00 Registration

09:00 - 09:30 Welcome address

09:30 - 09:50 Individualized ovarian stimulation for IVF: finding a balance between 
cost, safety and outcome

09:50 - 10:10 Errorless OPU and ET: Is it possible?

10:10 - 10:30 Is 100% outcome achievable in Vitrification?

10:30 - 11:00 Tea & discussion

11:00 -11:20 KPIs in clinical practice: what is ideal?

11:20 - 11:40 Why patients don’t turn up for repeat IVF?

11:40 - 12:00 Expecting the unexpected in IVF lab?

12:00 - 12:30 Tea & discussion

12:30 - 13:30 Panel discussion: What lies between an average and successful IVF program

13:30 - 13:40 Vote of Thanks

Lunch

Programme for the day
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1. Individualized ovarian stimulation for IVF: 
finding a balance between cost, safety and outcome
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Why individualise?

Which two groups of patients can be divided ?

•	 Obtain good number & quality egg to produce good 
euploid embryos

•	 Avoid OHSS
•	 Avoid cycle cancellation
•	 Maximise our success / transfer

INDIVIDUALIZED OVARIAN 
STIMULATION FOR IVF FINDING A 

BALANCE BETWEEN COST, SAFETY & 
OUTCOME

•	 GOOD PROGONOSIS
•	 LOW PRONOGOSIS

HOW CAN WE DEFINE ?
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AMH predicts ovarian response 

HOW MANY OOCYTES ARE NEEDED 
FOR ATLEAST ONE EUPLOID EMBRYO?

La Marca A.  Hum Reprod 2007 ; 22:766-71
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HOW MANY EGGS WERE IVF SUCCESS 
RATE IS MORE?

•	 2011-Association between number of eggs & live birth in IVF 
treatment: analysis of 400135 cycles; Sunkara , et.al concluded 15 
eggs can maximise LBR

•	 2013 Optimum number of oocytes in IVF treatment: analysis of 
2455 cycles; Ji J, et.al concluded oocytes number should be 6-15 
for achieving a live birth 

•	 Women undergoing COS for their first IVF/ICSI cycle and 
planned SET should be informed that, although the number 
of oocytes retrieved does not affect LBR in the fresh cycle, the 
higher the oocyte yield the higher the probability to achieve a 
live birth after utilization of all cryopreserved embryos. 
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What are the key concerns before starting 
the stimulations ? 

General approaches to COS in IVF

  WHICH PROTOCOL ?

•	 WHICH PROTOCOL ? 
•	 WHICH GONADOTROPHINS ? 
•	 WHAT IS THE STARTING DOSE ? 
•	 IS ONE SIZE FIT FOR ALL ?
•	 IS BOUTIQUE APPROACH (individualize) WILL 

HELP AND WHEN ? 
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Same live birth rate 

  WHICH GONADOTROPHINS ?
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Good Prognosis 

•	  NORMAL RESPONDER 
•	 HYPER RESPONDER 

•	 For the comparison HMG or HP-HMG versus FSH-P there 
was also no difference in the evidence on live birth rate (OR 
1.36, 95% CI 0.58 to 3.18, 3 trials, 138 women, I² = 0%, low-
quality evidence). 

•	 This suggests that for a woman with a live birth rate of 18% 
with HMG or HP-HMG, the chance of live birth following 
uFSH is between 9% and 37%.
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What is the starting dose 
One size fit for all ?
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Nice recommendations 

Live birth or ongoing pregnancy

•	 200 versus 100 IU (OR 0.88, 95% CI 0.57 to 1.36; N = 522; 
2 studies; I2 = 0%). This suggests that if the chance of live 
birth or ongoing pregnancy with 100 IU is 20%, then the 
chance with 200 IU would be 13% to 26%.

•	 225/200 versus 150 IU (OR 1.03, 95% CI 0.57 to 1.86; N = 
277; 1 study). This suggests that if the chance of live birth 
or ongoing pregnancy with 150 IU is 19%, then the chance 
with 200/225 IU would be 12% to 31%.

•	 300 IU versus 225 IU (OR 0.65, 95% CI 0.32 to 1.32; N = 
135, 1 study). This suggests that if the chance of live birth 
with 225 IU is 40%, then the chance with 300 IU would be 
17% to 47%. 

•	 In the third comparison, the confidence interval remains 
wide, and it is not clear whether there is any effect from 
300 IU versus 225 IU.

•	 Cancellation due to low ovarian response to 
stimulation in comparison A (100 versus 200 IU/
day recFSH) was observed to be more frequent in the 
100 IU/day recFSH dose group [OR 5.02 (calculated 
pooled estimates 16.4 and 3.8%, respectively); 95% CI 
2.19–11.51; P = 0.0001]. 

•	 There was no difference in cancellation rate for low 
response in comparison B (150 versus 200–250 IU/
day recFSH) [OR 1.10 (calculated pooled estimates 
4.4 and 4.0%, respectively); 95% CI 0.59–2.05; P = 
0.76].

•	 Use an individualised starting dose of gonadotropin 
based on 

- Age
- BMI
- Ovarian reserve 
- Presence of PCO

•	 Never use gonadotropin dose >450IU
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Good responder

WHAT ABOUT HYPER RESPONDER?

OHSS FREE CLINIC – A RELAITY 
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Predicted hyper responder

•	 We randomized 255 women to a daily FSH dose of 100 
IU and 266 women to a daily FSH dose of 150 IU. 

•	 The cumulative live birth rate was 66.3% (169/255) in 
the reduced versus 69.5% (185/266) in the standard group 
(relative risk (RR) 0.95 [95%CI, 0.85–1.07], P = 0.423). 

•	 The occurrence of any grade of OHSS was lower after 
a lower FSH dose (5.2% versus 11.8%, RR 0.44 [95%CI, 
0.28–0.71], P = 0.001), but the occurrence of severe OHSS 
did not differ (1.3% versus 1.1%, RR 1.25 [95%CI, 0.38–
4.07], P = 0.728).

•	  As dose reduction was not less expensive (€4.622 versus 
€4.714, delta costs/woman €92 [95%CI, −479–325]), there 
was no dominant strategy in the economic analysis.

TAILOR  APPROACH:
IS IT POSSIBLE?
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Concept of individualized ovarian control on age, 
basal FSH, AMH & BMI 

Concept of individualized ovarian control on age, 
basal FSH, AMH & BMI 

LOW PROGNOSIS GROUP
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Concept of individualized ovarian control on age, 
basal FSH, AMH & BMI 

Patient genetic profiles: interpretation of physiology 
and biomarker levels

Basal FSH levels and ampoules of FSH used in COS for patients with variants 
of the FSH receptor. Basal FSH levels (left panel) and ampoules of FSH used 
in COS (right panel) for homozygote wild-type (Asn/Asn), heterozygote (Asn/
Ser680) and homozygote (Ser680/Ser680) carriers of the Ser680  variant of 
the FSH receptor. ASN = asparagine; CPRs = clinical pregnancy rates; COS = 
controlled ovarian stimulation; FSH = follicle-stimulating hormone; r-FSH = 
recombinant follicle-stimulating hormone; Ser680  = Serine680. Adapted from 
Perez Mayorga et al. 2000 
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   Four group of patient with low prognosis

        Four group of patient with low 
prognosis
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Duostim in low prognostic patient

Duostim in por/ poor prognosis patients

Take home message 

•	 In low prognosis patients ( group 3 -4 Poseidon ) 
duostim can maximize the number of oocytes per 
menstrual cycle increasing the chance of obtaining 
the embryo that can give a live birth and it could be 
applied in all patients with few “ fertile time “ left 
available 
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  How to reduce the cost ? 

•	 So for cost reduction we need to decrease total dose of 
hormone required and also the duration of stimulation 

•	 For that we need to compare the cumulative live 
birth rate in 

- Natural cycle 
- Min to mild stimulation 
- Conventional stimulation 

Individualized versus standard FSH dosing in 
women starting IVF/ICSI: an RCT. Part 1: The 
predicted poor responder

IN IVF CYCLE THE MAJORITY OF COST IS 
OF HORMONES 

Summary:
In women with a predicted poor ovarian response(AFC<11) 
undergoing IVF/ICSI, an increased FSH dose(225/450 
IU/day) does not improve cumulative live birth rates as 
compared to a standard dose(150 IU/day)

Human Reproduction, Vol.32, No.12pp.2496-2505,2017
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Outcomes of Natural Cycle IVF

•	 High cancellation rate (premature LH surge, failed 
retrieval, etc)

•	  Success rates remain consistently low
•	 Only multiple cycles for the same couples provide 

similar success to conventional IVF
•	  Per cycle costs 20 – 30% of conventional (although 

IVF retrieval, laboratory and embryo transfer costs 
remain the same)

Multiple Natural Cycles of IVF Required
for Reasonable Success Rate

Comparison of Pregnancy rates for poor 
responders using IVF with mild ovarian 

stimulation versus conventional IVF: 
a guideline

American Society for Reproductive Medicine, 
Birmingham, Alabama

Fertil Steril June, 2018 by American Society for Reproductive Medicine.

CONCLUSION: Mild ovarian-stimulation protocols with IVF generally aim to use 
less medication compared with conventional IVF. In patients expected to be poor 
responders with IVF(based on poor response to a prior IVF cycle, age≥40 years, 
and /or Bologna criteria), pregnancy rates tend to be low regardless of protocol. 
There is fair to good evidence that clinical pregnancy rates are not substantially 
different using mild-stimulation protocols  compared with conventional IVF in 
poor-responder populations. Based on one study, mild stimulation with CC was 
cost-effective compared to conventional IVF with high-dose gonadotropins.  

4 cycles of natural cycle IVF = 1 cycle conventional IVF

Nargund et al. Hum Reprod. 2001;16:259
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Conculsions

Conclusions

•	  Flexible Antagonits for all is the right future.
•	 Adding LH in hyper responder and normal responder 

is controversial.
•	 Adding LH is beneficial in poor responder.
•	 Mild stimulation (150 IU to 200 IU r fsh) in compared 

to conventional stimulation gives the same cumulative 
live birth rates , with patient friendly approach and cost 
effective. 

•	 Mild Simulation is the last option in poor responder.
•	 Duo stimulation is the new approach to treat poor 

responder.
•	 Pretreatment estradiol valerate  is always beneficial
•	 Query Growth hormone is debatable 

SAFETY:                   
1 : LUPERIDE TRIGGERING 
2:  OHSS FREE CLINIC 

COST EFFECTIVE:            
1 :  HMG IS EQUALLY EFFECTIVE  ( DEBEAT STILL 
CONTIUES FOR ADDING LH )
2:  150 IU VS ANY HIGHER DOSE EQUAL EFFECTIVE  

OUT COME:            
CUMULATIVE LIVE BIRTH REMAINS SAME WITH 
ANY PROTOCOL OR ANY DOSE  ( 150 IU IS THE 
LOWEST THRESHOLD DOSE )

THANK YOU 
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2. Errorless OPU and ET: Is it possible?
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To Err Is Human

To err is human even in IVF

Errors in oocyte retrieval  – 
where we can go wrong 

•	 Treatment 
•	 Operational
•	 Technical
•	 laboratory

Human error means that something has been done that 
was “not intended by the actor; not desired by a set of 
rules or an external observer; or that led the task or system 
outside its acceptable limits”.

•	 Reduce potential source of error (HAZARDS)
•	 Reduce possibility that something unpleasant happens 

(RISKS)
•	 A safety culture right from training should be part of 

program’s DNA
•	 Reinforcement about how to avoid possible sources of 

errror is the key

To ensure smooth and errorless operations:

Applies to the practice of ART

TECHNICAL ERRORS: can compound the problem
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Factors affecting oocyte yield 

Ovarian stimulation 

AIM

•	 Magnitude of ovarian stimulation
•	 Type of anesthesia (local, sedation or general) 
•	 Type of aspiration needle (wide or narrow bore or 

single or double channel) 
•	 Aspiration alone or aspiration with follicular flushing
•	 Experience and skill of the surgeon.

Choosing individualized starting dose of Gn acc to
- Age
- BMI
- Ovarian reserve markers( AFC, AMH)
- Previous IVF response 

To get maximum yield of oocyte with minimum 
complications 
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Errors in oocyte retrieval

Errors in oocyte retrieval 

Trigger 
•	 Not given properly
•	 Time and  dose of trigger (Ensure patient has taken on 

time)
•	 Donors make most mistakes 
•	 HCG (only the saline is given and powder not mixed) 

Treatment errors 
Stimulation protocol
•	 Quantity and quality of oocytes
Trigger
•	 Time
•	 Dose (mixing it properly)
•	 Type of trigger

•	 Effective conscious sedation and analgesia for pain 
relief

•	 Any method can be used 
•	 Simultaneous use of sedation combined with analgesia 

(opiates),  further enhanced by paracervical block or 
acupuncture techniques :

•	 Better pain relief than occurred with one modality 
alone. 

•	 Evidence insufficient to show conclusively whether any 
of the interventions influenced pregnancy rates. 

•	 All techniques : a high degree of patient satisfaction. 
•	 Women’s preferences and resource availability for 

choice of pain relief merit consideration in practice.
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Errors in oocyte retrieval   

Ovarian stimulation 

Errors in oocyte retrieval 

•	 Type of aspiration needle
•	 Suction pressure
•	 Follicular flushing or no flushing 

Operational

Technical errors 

•	 Haemorrage 
•	 Bowel injury 
•	 Bladder injury
•	 Infectious complications (rupture of                                                                                                                                              

endometrioma)
•	 Anesthetic  

•	 Identify the patient (time out)
•	 Pressure of suction pump (high pressure leads 

to empty follicles) 
•	 Temperature (mobile nest, media, work 

station)
•	 Minimal duration of exposure to blood after 

retrieval (Rinsing, incubation)
•	 Duration of exposure to light (oocytes)
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Type of aspiration needle

Suction pressure 

Follicular Flushing 

In DOR patients – to maximise the oocyte yield 

Benefits:
May increase the oocyte yield thus increasing  pregnancy 
rate 

Disadvantages: 
•	 Time consuming
•	 More media use 
•	 Risk of infection
•	 remove some follicular cells that could potentially 

serve an important endocrine luteal support function.

•	 100-120mmHg
•	 IVM – aspiration pressure should be further decreased
•	 High suction pressure:  
	 - oocytes become denuded of cumulus cells 
	 - Negative impact of increasing aspiration pressures                                                                                                                                        
                 is greater in  larger-gauge needles

•	 Any size between 15-18 G has been used in different 
studies

•	 Smaller size needles- cause less postoperative pain with 
similar yield of oocytes. 
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Ovarian stimulation 

Errors in oocyte retrieval 

•	 follicular flushing probably : little or no effect on live 
birth rates compared with aspiration alone. 

•	 Data suggest little or no difference between follicular 
flushing and aspiration alone with respect to oocyte 
yield, total embryo number, or number of cryopreserved 
embryos. 

•	 OCR :  a safe procedure but is not without risks. 
•	 Most important identifiable risk factors for  

occurrence of complications are:
	 - High number of oocytes retrieved
	 - Long duration of the procedure 
	 - Mean time per oocyte retrieved
	 - Inexperience of the surgeon
	 - Younger patients with a lesser BMI
	 - H/0 prior abdominal or pelvic surgery or PID

Conclusion(s): Oocyte retrieval can be considered a safe procedure but is not 
without risks. The most important, identifiable, risk fac- tors for the occurrence of 
complications are: [1] high number of oocytes retrieved, [2] a long duration of the 
procedure and mean time per oocyte retrieved, [3] inexperience of the surgeon, 
[4] younger patients with a lesser BMI, and [5] history of prior abdominal or 
pelvic surgery or pelvic inflammatory disease.
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ESHRE guideline group on good practice in IVF 
lab (2015) 

ESHRE guideline group on good practice in 
IVF lab (2015) 

EMBRYO TRANSFER 

Appropriate equipment must be in place to maintain 
oocytes close to 37°C. Flushing medium, collection tubes 
and dishes for identifying oocytes should be pre-warmed. 
 Follicular aspirates should be checked for the presence of 
oocytes using a stereomicroscope and heated stage, usually 
at 8-60x magnification. Exposure of oocytes to light should 
be minimised
 Timing of retrieval, number of collected oocytes and the 
operator should be documented. 

Oocyte retrieval is a particularly sensitive procedure and 
special attention should be given to temperature and pH as 
well as efficient and quick handling
•	   An identity check before the oocyte retrieval is 

mandatory. 
•	   The time between oocyte retrieval and culture of 

washed oocytes should be minimal. Prolonged oocyte 
exposure to follicular fluid is not recommended
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Standardization of Technique 

Embryo transfer 

Embryo Transfer : Goal 

•	 One of the most critical steps in IVF is embryo transfer 
•	 The technique has a great impact on the IVF results
•	 In a survey of 80 IVF practitioners, standardization 

of ET technique was considered the most important 
factor influencing the success rate

To deliver the embryo(s) atraumatically to a 
location within the endometrial cavity that 
maximizes the chance of implantation

Evaluation of uterine cavity 

- Dummy ET
- Ultrasonographic evaluation 

Avoiding the initiation of uterine contractions

- Avoid touching the uterine fundus
- Soft catheters 
- Gentle manipultion 
- Uterine relaxing substances  
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Standardization of Technique 

Potential negative factors associated with ET

Important Points 

•	 Uterine contractions 
•	 Failure to pass the Internal Cervical Os
•	 Cervical mucus

•	 Mock ET should have been performed before the cycle 
and properly documented so that there is no problem 
while performing it 

•	 Identify patient (staff should be aware of the time and 
identity of the patient)

•	 Identify the embryos 

•	 Removal of cervical mucus 
•	 Ensure that the ET Catheter passed the internal cervical 

Os
•	 Prevention of embryo expulsion
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Disclosure: 2011 asrm ethics 
committee report 

Technical errors in ET

Asrm practice guideline (2015) 

•	 If the laboratory is some distance from the embryo 
transfer room, arrangements should be made to 
maintain temperature and pH whilst transporting 
embryos

•	 A double identity check of the patient, the patient 
file and the culture dishes is mandatory immediately 
before the transfer 

The following interventions are supported by the literature 
for improving pregnancy rates: 
•	 Abdominal ultrasound guidance for embryo transfer
•	 Removal of cervical mucus
•	 Use of soft embryo transfer catheters
•	 Placement of embryo transfer tip in the upper or 

middle (central) area of the uterine cavity, about 
1-1.5cm proximal to the fundus

•	 Immediate ambulation once the embryo transfer 
procedure is completed 

•	 Ethical obligation 
•	 Errors that affect the number of quality of embryos 

should be disclosed 
•	 Obligatory to disclose errors where gametes or embryos 

are switched 
•	 Promote culture of truth-telling 
•	 Write procedures for disclosure 
•	 Rigorous procedures for proper ID and prevention of 

loss 
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Disclosure

Procedure for Identification

Conclusions

•	 Witnesses for every step 
•	 Wristband checks for all egg retrievals and transfers 
•	 Time out prior to egg retrieval 
•	 At time of transfer, TV monitor displays pt. name and 

DOB on bottom of dish to pt., nurses and physician 

•	 The practice of reproductive medicine can involve 
medical errors in which gametes and embryos are lost, 
degraded, or misdirected, as well as near misses in 
which errors are averted before producing any clinical 
impact.

•	 This should include written labeling as well as verbal 
identification at the initiation of embryo transfer. 

Difficult
•	 Hard to admit mistake has been made
•	 Reputation
•	 Legal fears
•	 Blame focused on individual, not system 
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Conclusions

Final Thoughts 

•	 The best ethical practice is for programs to have in 
place rigorous procedures to prevent errors. 

•	 To prepare for the possibility that errors may occur 
despite these procedures, programs should foster an 
environment of truth telling that will allow prompt 
identification and disclosure of errors to patients. 

•	 It is recommended that clinics have written policies 
and procedures that outline how to reduce and disclose 
medical errors. 

Errors are inevitable! 

•	 We can ignore them or 
•	 Use them to improve 
•	 Acknowledge them
•	 Understand why they happened - get to the source of 

the problem 
•	 Opportunities to improve processes 
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3. Is 100% outcome achievable in Vitrification?
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Step 1: Selection of Embryos 

Introduction

Overview

The fundamental issue in all vitrification methods is to achieve and maintain conditions within 
the cells that guarantee a glass like state and prevent the formation of ice crystals throughout 
the cooling, as well as during the warming process

•	 An optimal balance between:
- The speed of cooling, warming (time and temperature), and 
- The optimal cell dehydration and penetration of CP when the cells are exposed to concentrated 
hypertonic solutions

•	 Step 1: Selection of embryos (top and good)
•	 Step 2: Exposure of embryos to the CPsol.
•	 Step 3: Loading on the carrier device and 

plunging it in liquid nitrogen (LN2).
•	
•	 Step 4: Storage in LN2 containers.
•	
•	 Step 5: The warming process.
•	
•	 Step 6: Rehydration and removal of the 

intracellular cryoprotectant (CP).
•	 Step 7: Selection of warmed embryos before 

embryo transfer.

•	 Transferable: Top, Good and Fair
•	 Freezable: Top and Good

Melting point,TM,  

glass transition temperature, TG, 

homogeneous nucleation tem-
perature, TH, 

devitrification temperature, TD,
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Labeling

How to set-up Vitrification Cooling Media

•	 Follow manufacturer’s instructions
•	 Innovation is ok but experimentation is not

•	 should be warmed to RT for atleast 30-60 min

Written instructions explained and pasted

ES & VS

45



Step 3: Loading on the carrier device and 
plunging it in Liquid Nitrogen 

Step 2: Exposure of Embryos 

Well vs Drops

•	 CP toxicity decreases with temperature:
- Work on RT, ice
•	 CP toxicity is time dependent
- Don’t experiment with time
•	 CP toxicity is concentration dependent:
- Two- cstep strategy – preincubate in equilibrium 
   solution (5-15 min): 20 – 50 % of the VS oncentration
- Short exposure to VS – approx 1 min

ES: 5-15 min
Stage of embryos
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Step 3: Loading on the carrier device and 
plunging it in liquid nitrogen (LN2)

Aspirating Embryos with Minimal Volume

Minimum Drop Size

Sinking 
vs 
floating devices
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Proper Placement and Documentation

Avoiding Vapor 

Capping the Device
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Warming

How to set-up Vitrification Warming Media

How to set-up Vitrification Warming Media

•	 Seki and Mazur, 2012 demonstrated that the warming 
rate is dominant over the cooling rate : closed devices

•	 Warming rates are extremely important:
	-Nucleation of unfrozen freezable water at low 
temperatures, which may lead to the freezing of 
this water upon warming, with attendant injury 

•	 keep the samples for 1−3 s in air to avoid fracture 
damage caused by gas bubbles occurring in the too 
rapidly immersed samples

WELL vs DROPS
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Things to Avoid
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Osmotic Injury

Take Home Message

THANK YOU

•	 CONCENTRATION OF VITRIFICATION 
MEDIA MORE THAN WARMING MEDIA 
WHICH BEING HYPOTONIC RUSHES IN

•	 TEMPERATURE OF VITRIFICATION MEDIA 
– not as recommended

•	 Freeze inferior embryos first especially at a new set up 
•	 Use device which sinks than floats
•	 Universal warming media - SF is nothing more than 

another way of performing vitrification. 
•	 Freeze 2-3 embryos per device (no selective warming)
•	 Day 2 vs Day 3 vs Day 5 freezing – multifactorial be-

sides operator’s preference
•	 Blastocyst – hatching n post warming incubation
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4. KPIs in clinical practice: what is ideal?
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Key Performance Indicator (KPI)

Why KPIs ?

KPIS: How do they work?

•	 Comparing the result with standards
•	 Standardized methods of measurement
•	 Specificity of data to be collected and periodicity of 

measurement

•	 Performance measurement  to identify deviations from 
the optimum or from established limits, and then being 
able to act when such deviation exceed certain limit.

•	 Plays an important role in avoiding adverse 
consequences and maintaining optimal performance.

•	 Evaluating the introduction of a technique or process
•	 Establishing minimum standards for proficiency 
•	 Monitoring ongoing performance 
•	 Benchmarking 
•	 Quality improvement.
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Laboratory KPIs

Advantages

KPIs: Key Features

•	 Employed for internal quality control in IVF/ICSI 
programs, using indicators such as oocyte fertilization, 
cleavage embryo rates, percentage of top quality 
embryos, etc.

•	 Can be plotted and compared with established limits 
for the mean and standard deviation values, so that 
deviations can be easily recognized as warnings or 
action points

•	 The KPIs score strategy application could result in 
an immediate evaluation of the patient’s clinical and 
laboratory performance in the ART cycle

•	 In addition, internal quality control benchmarks could 
be evaluated

•	 Significant
•	 Reliable
•	 Routine

LABORATORY KPIs

CLINICAL KPIs
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A6. Evaluation and quality assurance( KPIs) 

A6.1. The laboratory should establish quality indicators for systematically 
monitoring and evaluating the laboratory’s performance
	 evaluated on a regular basis
	 previous year’s results as benchmarks. 

A6.2. Intervals between analysis should be based on the laboratory case-load. 

A6.3. Laboratories should calculate their own alert conditions for all parameters. 

A6.4. Deviation from these bench marks should warrant investigation in line with 
the clinic’s non-conformance policy. 
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Vienna Consensus Meeting

•	 ESHRE revised guidelines 
for good practice in IVF 
laboratories (2015)

•	 KPIs repeatedly mentioned 
but not covered in detail

AIM:
•	 To establish KPIs for use in monitoring “fresh” IVF and 

ICSI cycles 
•	 To achieve an international consensus regarding a 

minimum list of IVF laboratory Indicators and KPIs
•	 Specific definitions for these Indicators
•	 Recommended values for each KPI 
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Types of Indicators

Reference population for Indicator Values

RI -Indirect Indicator of Ovarian Stimulation

•	 RIs (reference indicators): related to the oocytes 
coming into the laboratory - indirect indicators of the 
response to ovarian stimulation

•	 PIs (performance indicators): were those for which 
data should be documented and stored

•	 KPIs were those related to the  ART laboratory
	 Data collection for indicators -  monthly basis

•	 Female patients <40 years old;
•	 Own fresh oocytes;
•	 Ejaculated spermatozoa (fresh or frozen);
•	 No PGD/PGS (PGT)
•	 Routine IVF and ICSI

•	 Good stimulation: yields a well-expanded cumulus 
oophorus complex (COC) with higher number of MII 
oocytes 

•	 Poor stimulation: results in abnormal COC morphology 
and fertilization and increased rate of aneuploidy

•	 Oocytes retrieved should be 80–95% of follicles 
measured in stimulated cycles

•	 Proportion of MII oocytes at the time of ICSI should 
be 75–90% 

Deviations from the expected range needs investigation of 
any changes in stimulation protocol
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Recommendations for art modalities

Indicators

•	 No KPI for sperm recovery rate because this is heavily 
dependent on the processing method

•	 Recommendations for IUI or IVF treatment: post-
wash sample showing at least 90% progressive motility 

•	 There was no cut-off value recommendation for ICSI 
treatment, beyond the spermatozoa ideally being alive 

Giant oocytes and oocytes with smooth endoplasmic 
reticulum cluster 

should not be injected

Total ICSI failed fertilization rate is not a PI, but should be 
reported and investigated
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Clinical KPIs

Maximum KPI: 25

Maximum KPI: 5

•	 Age
•	 BMI
•	 AMH
•	 Stimulation protocol 
•	 Number of oocytes obtained 

•	 Age <=36
•	 AMH>=2
•	 Metaphase ll oocytes >=7
•	 Fertilisation rate>=65%
•	 Number of top quality embryos >= 2
•	 Clinical pregnancy probability is 70%

•	 Age >=40
•	 AMH <1
•	 Metaphase 2 oocytes <=3
•	 Fertilisation rate <50%
•	 Top quality embryos- none
•	 Clinical pregnancy probability is 3%
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Other Factors

Clinic and Laboratory Interaction

Take Home Message

•	 When C-KPI & L-KPIs are maximum but still 
gestation rate is low then

- Embryo transfer technique
- Endometrial receptivity problem 
- Implantation window 
- Luteal phase supplementation 

Good communication between laboratory and clinic 
regarding cycle planning and cycle review, ensuring 
appropriate procedures are ordered, and proper 
identification of the patient/patient’s specimens are crucial 
for good outcomes in IVF programs

•	 The KPIs system was used to detect early warning 
signals in gamete/embryo cultures

•	 Each clinic should establish its own key performance 
indicators and benchmarks

•	 Develop a systematic, transparent, and consistent 
approach to data collection and analysis and 
calculation of KPIs
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THANK YOU

Further Reading

1.	 The Vienna consensus: report of an expert meeting 
on the development of ART laboratory performance 
indicators ESHRE Special Interest Group of 
Embryology and Alpha Scientists in Reproductive 
Medicine Reprod. Biomed.Online 2017 25, 146–167.

2.	 Alpha Scientists In Reproductive Medicine, 2012. The 
Alpha consensus meeting on cryopreservation key 
performance indicators and benchmarks: proceedings 
of an expert meeting. Reprod. Biomed.Online 25, 146–
167.

3.	 Association of Clinical Embryologists – Guidelines on 
Good Practice in Clinical Embryology Laboratories 
2012, Human Fertility, 15:4, 174-189,
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5. Why patients don’t turn up for repeat IVF?
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Introduction

Why patients don’t turn up for repeat IVF

Clinic Related

•	 There has ben significant developments in the field of 
ART in the last four decades since the birth of the first 
IVF baby in 1978

•	 Though the treatment has become simple and effective
•	 In spite of this, majority of the patients do not come 

back for a repeat treatment cycle after the failure of the 
initial attempt

•	 It is largely due to the fact that ART still remains 
an expensive, time-consuming and physically & 
emotionally draining treatment with an uncertain 
outcome

•	 TREATMENT ASSOCIATED
- Psychological burden
- Physical stress 
- Financial burden
- Ovarian hyper-stimulation syndrome (OHSS)
- Ectopic pregnancy
 
•	 PATIENT FACTORS
- UNREALISTIC EXPECTTAIONS: efficacy of ART 
- Elderly patients feel they are past the reproductive age
- Unable to accept failure
- Higher drop out in elderly patients

•	 Inadequate counseling
•	 Inadequate confidence / faith in the treatment / doctor
•	 Unfriendly staff
•	 Inadequate preparation for a long treatment duration 

requiring
•	 multiple cycles of ART
•	 Lower success rates
•	 High miscarriage rates
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Patients Perceptions

•	 Mahlstedt et al. found that 82% of the patients did 
not view the decision to enter the IVF program to 
be a difficult one and that upon entry to the program 
56% of patients indicated they would repeat the IVF 
treatment if the initial procedure was not successful

•	 Interestingly after the first IVF cycle, only 37% of 
couples planned to repeat the treatment 

•	 Factors they found that influenced patients’ plans 
not to repeat IVF included emotional strain, medical 
barriers, and disruption of activities

•	 They feel they have passed the reproductive age
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Physical, Mental and Emotional Stressors in 
Females

Many patients describe IVF as an 
emotional roller-coaster

•	 Female under goes physical pain of taking injections
•	 Multiple sittings of tVS
•	 The stress of undergoing ovum pickup
•	 being informed that very few ova have been retrieved
•	 Expectation crashes when told not good/ very few 

embryos have developed
•	 Finally awaiting result and being told that Bhcg is less 

than 10 on day 15 after embryo transfer

Financial drain in ivf

•	 Since IVF is a complex process and needs a series of 
procedures thus cost rises

•	 Cost also increases with donor’s sperm/eggs, sperm 
retrival process, ICSI, assisted hatching ,embryo 
freezing cost etc.

•	 High cost of hormones, disposables & media
•	 Limited success rate: many require multiple attempts 

of fresh and frozen cycles
•	 Many patients under loan, sell land or jewelry to 

afford single cycle of IVF
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Misinformation and lack of transparency

PHYSICALLY TIRING
•	 Multiple visits
•	 synthetic hormones, and they make patient feel 

intense PMS, Mood swings, hot flashes
•	 temporary weight gain/bloating are common, as are 

headaches, breast tenderness and nausea
•	 Some women feel skin irritation at the injection site

•	 Mostly pts are informed the maximal CPR/LBR, 
where as it may be different in their individual case  
due to added pelvic pathology/hormonal milieu

•	 Pts don’t want to believe the lower end of success 
rate so their expectations are always on higher side,  
so more depression after failure

TIME CONSUMING
•	 Fertility treatment takes time, and may disrupt 

couples work Schedule and  routine at home  And 
the uncertainty of the Outcome just adds more 
stress

•	 Working class women affected more

Unrealistic expectations: Guaranteed baby/ 
Male baby

•	 Many centers advertise/show unrealistic success rates 
for alluring the couple

•	 Since a large amount of money is involved they expect 
100% result and expect miracles from doctors 

•	 Indians have a great desire for male baby so many 
times center allure by  false promises which later they 
don’t fulfill or deny 
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Stressed out patients looking for instant 
results

Counselling

The prevalence of stress among women was 80%. 

•	 Univariate analysis revealed that predictors of stress 
were years of marital life

•	 Duration and type of infertility
•	 history of gynecological surgery, 
•	 cycles of ovulation induction and intra-uterine 

inseminations,
•	 present and past psychiatric morbidity, coping 

difficulties, gynecological diagnosis, and severity of 
premenstrual dysphoric disorder

•	 Counseling: type of therapy to provide emotional and 
psychological support for a person who is undergoing 
certain difficulties, or experiences in life

•	 Well trained counselor is a must in IVF setting
•	 The following situations are usually addressed during 

IVF counseling:
- implications of treatment
- failed ivf treatment
- succeeding attempt after unsuccessful procedure
- successful ivf treatment and successful birth
- miscarriges
- handling mixed reactions from other sources
- alternative options

Inadequate Counseling

•	 Counseling has an important role 
•	 COUNSELING not only informs the couple of 

procedure, side effects and complications but also 
addresses their questions and apprehensions 

•	 Inadequate time & importance to counseling increases 
patients stress manifolds

•	 Individualized counseling after failures has to be 
emotionally supportive as well as informative  about 
cause of failure and chances of success in future 
attempts
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How to prevent art drop out

Misinformation and Lack of Transparency

•	 Better success rates 
- proper case selection 
•	 Patient-friendly treatment
•	 Cost-effective treatment: 
- dropout rate is lower with antagonist cycle and mild 
ovarian stimulation, in contrast to the traditional agonist 
cycle with standard stimulation dose 
•	 Continuity of care delivered by the same team 

consisting of the doctor, the nurse and the counselor 

•	 Availability of 24 X 7 communication and counselling 
as and when necessary give the couples necessary 
emotional support and encourages them to come for 
repeated attempts of treatment

•	 Discounts on subsequent cycle
•	 Lower professional fee
•	 Help from the government and charitable organisations 
•	 Cryopreservation of good quality surplus embryos

THANK YOU



How to improve my ART outcome Quality Control / Quality Assurance (QA/QC)71 Indian Fertility Society & Origio India Initiative

6. Expecting the unexpected in IVF lab? 



You can’t improve what you cannot measure!

FUNCTIONING OF AN IVF LAB
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Failure to retrive gametes
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You can’t improve what you cannot measure!
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Osmolarity
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THANK YOU
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7. What lies between an average and successful IVF program
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CLINICAL SCENARIO 1

A  successful IVF clinic started  a new  lab in a new facility 
and it  reported low results for the initial months  .. ….what 
could go wrong ?

•	 Location
•	 Material used in construction? Flooring/adhesive
•	 Design flaw ? Difficulty in maintenance !!
•	 Positive pressure ventilation ?
•	 HEPA filters …inbuilt ? CODA ?
•	 Gas supplies same as parent ?
•	 Personnel 

These flaws can all contribute to greater circulating 
levels of volatile organic compounds (VOCs), and 
other  contaminants  inside an IVF lab. VOCs can be 
harmful to the growing embryos and have been found 
to severely reduce success rates.

EXCELLENCE
IN ART

CLINICAL LAB
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Air Quality 

Burn-In & Validation

•	 Air quality/VOCs likely impact embryo development 
•	 Prudent to take preventative measures (Standard of 

care) 
•	 HVAC VOC filtration 
•	 dedicated, proper intake placement , # exchanges, 

filters, etc 
•	 Inline gas filters 
•	 Appropriate design & building materials 
•	 Burn-in & off-gassing before use

•	 Clean walls, ceilings, floors, cabinets/counters. 
•	 Clean equipment (incubators)
- Increasing temperature of the new area by 10-20ᵒ or 
even higher temperatures
- Increasing the ventilation rate which aid in the removal 
of VOC
- Lab should be left closed during this time
- AHUs and lighting switched on and left running

•	 Area purged with high ventilation repeatedly 
neutralises the offgassing by paint, adhesives, general 
building materials 

•	 Run HVAC and incubators for ≥ ~2 weeks
•	 Validate
•	 Particle counts, VOCs
•	 Activated Charcoal in SS buckets
•	 Document the “commissioning” of the lab
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INCUBATORS

Flaws in AHU designing

•	 Purchase months in advance of 
their intended use

•	 Run decontamination program
•	 Microbial sampling for aerobic 

bacteria and fungi
•	 VOC levels determined
•	 Inline filters
•	 Activated charcoal granules
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CLINICAL SCENARIO 2

•	 A 26 yr old pt with regular cycles  BMI 24 
•	 Left salpingectomy done in 2014 for ectopic pregnancy 

HSG showed rt tubal cornual  blockage 
•	 Husband semen analysis normal 
•	 TVS shows polycystic ovaries bilaterally 
	 - AMH  6   
	 - FSH 3.5     
	 - LH 10  
	 - E2 50  
	 - TSH 2.8 
•	 Declined  hysteroscopic tubal canulation and 

laparoscopy 
•	 Decided to have IVF treatment 

•	 OCP prescribed for 21 days . 
•	 Antagonist protocol with 150 IU of Rec FSH prescribed for 

10 days 
•	 Cetrolix as antagonist
•	 22 follicles developed   E2  2618
•	 Triptorelin 0.2 mg   given as trigger 35 hrs before OPU
•	 Follicle Sizes:   
	 - 17-18mm 4
	 - 15-16mm 5
	 - 12-14 mm 8
	 - 8-10mm  
•	 ET   9mm 
•	 Egg retrieval from  right ovary attempted 
•	 4 follicles aspirated: 2x15-16   and 2x 13-14
•	 No eggs retrieved

•	 What will you do 
	 - Continue collection  or stop   
	 - What will you ask 
•	 3 more follicles aspirated 1x17-18mm 1x15-16, 1x13-

14 .
•	 No eggs retrieved  
•	 What will you do next 
	 - Abandon 
	 - Continue and aspirate all the follicles
	 - All follicles aspirated and no eggs retrieved 
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•	 First step 
	 - Check date and time of trigger 
	 - Time interval between trigger and antagonist 
	 - Was th etrigger supervised

•	 Second step
	 - Consider Flushing the Follicles 
	 - Check suction pump/ vacuum pressure/ flow                                                                                                                                             
                  rate  
•	
•	 Third step 
	 - Stop collection 
	 - Give rescue HCG and collect 36 hrs later 

•	 How will you counsel this patient ?
•	 Patient wants to have IVF again 
•	 What is your action plan 
	 - Protocol 
	 - Dose Of drug
	 - Day of collection earlier or later 
	 - Trigger 
•	 Plan for next Cycle 
	 - Antagonist  cycle 
	 - Reduce dose of drug to 125
	 - Step up if required 
	 - Dual trigger using GnRh agonist at 40 Hrs with                                                                                                                                             
                  HCG 1500 IU at 34 hrs 
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An IVF center suddenly has doubled their number of 
cases per month but reporting lower pregnancy rates…
what could be the reason?

•	 The number of incubators were same , stability of 
incubators compromised, not withstanding the load of 
the cases couldn’t maintain the co2 and temp properly 

•	 The number of embryologist wasn’t increased leading 
to stressful work conditions and over worked staff, 
resulting compromised total quality management in 
the lab

•	 We need to follow the staffing norm and think  how 
many staff of which categories are required in the ART  
facility fortarget level of   utilization ? 

•	 However, for an ART clinic a strong element of  success 
is dependent on the availability of the right quantity of 
the right categories of staff

CLINICAL SCENARIO 3
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McCulloh : Staff: 0.47 + Number of IVFs / 88.5
Boone & Higdon: 2.92 + number of procedures x 0.002

•	 How would You like to proceed ?

	 - Natural cycle folliculometry and TI 
	 - Ovulation induction folliculometry
	 - Stimulated IUI 
	 - IVF 

•	 28 yr old patient operated for grade 4 endometriosis 
and endometrioma excision done in 2016

•	 In the OT note Bilateral spillage from tubes  mentioned 
•	 Patient has been trying to conceive for 1 yr 
•	 TVS shows recurrent endometrioma 2cms on rt side 

and 3.5 cms on the left side. Hydrosalpinx not noted  
	 - AFC 8
	 - AMH 1.2 
	 - FSH 8  
	 - LH 9.5  
	 - E2 65 

LABORATORY STAFFING NORMS

CLINICAL SCENARIO 4
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•	 Options of either stimulated IUI  for 3-4 cycles or IVF
•	 Counsel women with endometrioma regarding the risks of 

reduced ovarian function after surgery and the possible loss 
of the ovary. 

•	 The decision to proceed with surgery should be considered 
carefully if the woman has had previous ovarian surgery 

•	 Use assisted reproductive technologies for infertility 
associated with endometriosis, esp. if tubal function is 
compromised or if there is male factor infertility, or other 
treatments have failed

•	 If IUI 
	 - what protocol and how many cycles 
	 - 2 cycles of IUI have failed pt now wants to go for IVF 

•	 Would you operate on her before IVF 
•	 Which protocol would you prefer 

•	 In stage I and II endometriosis, treatment with super 
ovulation and IUI improve fertility compared to 
expectant management

•	 Clinicians should take into consideration, age, 
duration of infertility, ovarian reserve and male factor 
(16). [Evidence level A]

•	 Previous ovarian surgery results in longer stimulation, 
higher FSH requirement, decreased oocyte number 
but no difference in fertilization, pregnancy outcome 
in subsequent ART cycles

•	 Surgical management of endometrioma does not 
significantly increase IVF pregnancy rate and ovarian 
response to stimulation compared to no surgery

FOGSI
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•	 Check LH level on day 5-6 of stimulation
•	 Antagonist required only  if LH levels not suppressed 
•	 Or top up with agonist Lupride on  daily basis
    ( long protocol )
•	 Slow growth of follicles  on day 8 with rec FSH may 

indicate need for Rec LH or HMG  (Min dose 150 IU)   

•	 Pt was given 2 cycles of GnRH agonist  on 21/02/18 and 
21/03/18 and then underwent antagonist cycle from 
16/04/18 using 450 IU of Rec FSH  

- Is an antagonist necessary 
- What else could have been done  
- Would you like to change the stimulation protocol  or                                                                                                                                               
    continue if so why

•	 Rec FSH  continued
•	 Slow growth of follicles noted  on day 8  
•	 11mm on day 6 and 12 mm on day 8
•	 What can we do ? Continue same  or anything different?  

•	 COS using GnRh agonists or antagonists is effective in 
IVF patients with mild to moderate endometriosis and in 
those with endometrioma who did not undergo surgery 
[Evidence level A]

•	 Ultra-long protocol of GnRh agonists for a period of 3 – 6 
months before ART improves the clinical pregnancy rates 

•	 In women undergoing IVF, stage III and IV is associated 
with poor implantation and lower clinical pregnancy rate 

•	 In infertile women with endometrioma smaller than 3 
cm cystectomy prior to ART does not improve pregnancy 
rates 

•	 In women with endometrioma larger than 3 cm, 
cystectomy is indicated prior to ART when it is associated 
with pain or inaccessibility of follicles
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•	 On day 14,  8 follicles noted 
	 - 2x17-18mm 
	 - 2x 15-16 
	 - 3x 14-15 
	 - 1x12

•	 Rec HCG given as trigger and egg Collection done 35 hrs 
later 

•	 7  brown eggs were collected 
•	 5 M 11
•	 4 Fertilised 
•	  Day 3      
	 - 2x Grade 2 8cell 
	 - 2x grade 3  6 cell 
•	 To transfer or freeze  
•	 Which day Day 3 or 5
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•	 Navid Esfandiari, D.V.M., Ph.D., H.C.L.D.
•	 Hasan Burjaq,

•	 High serum FSH levels during the IVF-ET cycle were correlated 
with the formation of brown oocytes and affected embryo 
development, leading to a decrease in the pregnancy rate

•	 In contrast, no significant correlation was observed between 
brown oocytes formation and patients’ conditions like age, BMI, 
or duration and causes of infertility

•	 Therefore, limiting the FSH dose during controlled ovarian 
hyperstimulation is important for the production of high-quality 
oocytes
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CLINICAL SCENARIO 5 

Question 1. What probably went wrong at this laboratory ? 
Do you think the disposables and media were the culprit

Question 2 . What is the importance of high quality IVF 
grade plastic ?

ART centre in Karad near Mumbai established in 2001 .
Carries out nearly 200 cycles per year in batches. Has permanent 
embryologist.
Fertilization rate: 90 percent 
Cleavage rate: 92 percent 

The embryologist moves to UK for higher education. The centre 
hires a fly by night embryologist who does cases in batches and 
carries his own disposables and media. The results suddenly fall 
and centre earns a bad name 
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PLASTICWARE AND VOCs
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•	 28 yr old patient proceeding for IVF . 
•	 Husbands semen analysis  
	 Count 4mill/ml Motility      
	 rapid progressive 4% 
	 Sluggish  progressive 20 % 
	 Normal forms 4 % 
•	 Preparing  for ICSI
•	 Husband working In UK  coming  home for 3 to 4 days
•	 Semen banking not done 
•	 Not agreeable to have donor semen backup 
•	 No erectile problems identified 

•	 Pt stimulated with 225 IU Of  rec FSH  using antagonist 
protocol 

	 - 12 follicles stimulated  
	 - ET 8mm 

•	 On day of egg retrieval 
	 - Semen count 1mill/ml 
	 - Rapid progressive 0 % 
	 - Sluggish progressive 4  % 
	 - Normal forms nil  % 

•	 What is to be done ?  

CLINICAL SCENARIO 6

101



•	 2nd sample 
•	 HOS test 
•	 Sperm Mobil Media (pentoxyphylline / theophylline)
•	 Laser assisted immotile sperm selection (LAISS)
•	 TESE 

•	 Kovacic et al., (2006) reported the largest series (47 cycles) 
using testicular sperm, with a fertilization rate of 66% and a 
pregnancy rate of 38.3%. 

•	 Kahraman et al. (1997) reported the first pregnancy 
and delivery of a healthy child after ICSI treatment with 
immotile testicular spermatozoa in a patient with absolute 
asthenozoospermia.
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An old centre with huge workload notice that their results are 
plummeting. An experienced embryologist advices them to 
hold audits to see where they are heading? 

•	 What should be the frequency of audits?
•	 What parameters should be analysed?
•	 Internal / External audits

Testicular sperm were recovered in all treatment cycles and 
fertilization occurred in six of seven cycles. Overall normal 
fertilization and transfer rates were 67% and 71%, respectively. 
One live birth was obtained after five ETs.

•	 Continous Monitoring of Laboratory Performance in an 
Established IVF Unit

•	 Performance of the IVF laboratory can be monitored by 
auditing 

	 - Fertilization rates
	 - Ceavage rates 
	 - Embryo quality 
	 - Pregnancy rate 
	 - Implantation rate, and 
	 - Multiple birth rates
•	 Frequency should be depending on the center’s activity.
•	 However, when interpreting these statistics, consideration 

must be given to the activity
•	 of the unit and the types of patients treated, etc .

CLINICAL SCENARIO 7

INTERNAL AUDITS 
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•	 Furthermore, pregnancy rate alone should not be used as 
a QC measure to audit the performance of the laboratory

•	 This is not least because it is affected by other variables, but 
also because a drop in pregnancy rate identifies a problem 
encountered at the time of treatment usually weeks before

•	 A good QC program detects problems before they affect the 
pregnancy rate

•	 Moreover, using pregnancy rate as a QC measure does not 
identify the source of the problem 

•	 Record Keeping and Documentation
•	 Fundamental to the success of an QA program is accurate 

documentation
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•	 37 year old pt with BMI 36  recently married is seen in your 
clinic wanting to conceive quickly 

- AMH 0.6  
- FSH 12  
- LH 5 
- E2   86 
- TSH normal prolactin normal 
- AFC 4 
•	 Husband’s semen analysis 
- Count 8 mill 
- rapid progressive 40 %
- normal forms  4 % 
•	 Proceeding for IVF 
•	 How would you prepare her  to optimise response ?

•	 Weight loss 
•	 DHEA  for 3 months 
•	 For Husband 
•	 Check for varicocele and any anatomical problems 
•	 Lifestyle modification 
•	 Antioxidants 

•	 TVS  Day 2 one Follicle of 11mm and rest of the three 
follicles  8-9mm 

•	 How will you pretreat this pt before IVF treatment 
•	 To deal with follicular asynchrony 

- OCP        
- Estradiol pretreatment  in luteal phase  

CLINICAL SCENARIO 8
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•	 What protocol  would you like to use  
- Microflare 
- Antagonist        
•	 HMG or rec FSH
•	 Pt was stimulated using 300 IU  HMG 
•	 4 follicles developed and 3 eggs retrieved on day 12 
•	 Follicle size 
- 18mm 
- 16mm 
- 15mm 
- 14mm
•	 ET  6.5mm 
•	 3  eggs obtained 
•	 IVF done 
•	 2 eggs  being fertilised by multiple sperms (polyspermy)
•	 What are the implications 
•	 How do we modify cycle for next attempt ?  

What are the implications of polyspermy ?
How do we modify cycle for next attempt ?
•	 Rec FSH or HMG
•	 Which dose  
•	 Stimulation protocol 
•	 Day of trigger  
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Stimulation

Consider dual stimulation for poor ovarian response 
patients to maximise egg collection 
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Dose Of Gonadotrophins

•	 Current evidence supports a maximum daily dose of 
300 IU of rFSH in the expected POR patient as higher 
doses do not increase neither the clinical pregnancy 
rate nor the live birth rate

Baker VL, Brown MB, Luke B, Smith GW, Ireland JJ. Gonadotropin 
dose is negatively correlated with live birth rate: analysis of more 
than 650,000 assisted reproductive technology cycles.  Fertil 
Steril. 2015;104:1145–1152.e1-5. doi: 10.1016/j.fertnstert.2015.07.1151
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Stimulation

Polyspermy

•	 If endometrial development poor consider freezing 
embryos . Inform about post thaw survival of embryos.

•	 If progesterone levels low on day of HCG consider 
fresh transfer if endometrial thickness  optimal  

•	 Polyspermy occurs due to poor egg quality and 
possible postmaturity 

•	 In older patients better to  trigger at 16mm follicle in 
such cases
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CLINICAL SCENARIO 9

•	 It takes time and patience to select a successful IVF 
center. 

•	 When you screen potential IVF sites, ask questions! 
Research the clinics in your area. 

•	 Compare the various sites based on different qualities 
such as:

- Are the physicians and embryologists  qualified enough?
- What specialties are they certified in?
- Do the clinics use accredited labs?
- What types of amenities and services are offered to                                                                                                                                               
    patients?

In a change of scenario , if you were an infertility  patient, 
how would you select an IVF centre, what would be your 
criteria of a good clinic ?
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Stimulation

CONCLUSIONS

THANK YOU

•	 There is no single “best” way to do anything in the IVF 
lab.

•	 Make your choices according to careful analysis of

- Ability to control the operational characteristics                                                                                                                                  
     (equipment)
- Efficiency and simplicity of the procedural steps
- Ability to minimize mistakes: reduce process and                                                                                                                                              
     operator errors
- Ability to optimize the requisite control variables
- Ability to minimize the impact of adverse factors
•	 Define Indicators and select / set Benchmarks, then 

monitor your system processes and outcomes
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