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Evidence-based Medicine

• In the future all investigations, 
preparations and different techniques 
and procedures will follow only evidence-
based medicine rules.

• Lines of treatment which are not 
confirmed by sound evidence will be 
obsolete.



Preparation for IVF will be 
much simpler

• Clinical assessment
• Hormone assay

– AMH, prolactin, TSH, T3, T4
• Kidney and liver function tests, Hepatitis C, HIV, 

Viruses
• 3D ultrasound
• Dummy embryo transfer
• Conventional semen analysis
• Other investigations are only done if there is 

evidence that it will affect outcome.



AMH and AFC will be the only 
tests for ovarian reserve

• AMH reflects the ovarian follicular pool and is an 
excellent marker for ovarian reserve (La Marka
2012).

• Routine AMH assay reduced cancelations, cost 
and stress (Aboulghar, 2014).

• Antral follicle count (AFC) and AMH are the best 
available tests for ovarian reserve (Fleming 2015). 

• Basal FSH will be obsolete.



Variations in results of AMH 
may disappear

• Samples stored at room temperature : level of 
AMH increases daily and doubles after a week.

• Samples stored at -20oC: level of AMH will 
increase by 23% in a week.

• Samples stored at -80oC: No change in AMH 
level.
(Rustamov et al., 2012)



3D ultrasound will remain 
a routine test

• Size of uterus
• Exclude polyps or fibroids in uterus
• Exclude hydrosalpinx
• AFC
• Exclude endometrioma or other ovarian or 

pelvic lesions.



In IVF, hysteroscopy will be done 
only if there is a suspected 

abnormality seen in 3D ultrasound



Hysteroscopy before first IVF
A multicenter randomized trial 

(Smit et al., 2012)
• Women with normal vaginal scan were 

randomized to hysteroscopy (n=373) versus no 
hysteroscopy (n=377) before first IVF. 

• In hysteroscopy group clinical pregnancy was 
achieved in 57% as compared to 54% in the 
non hysteroscopy group. 

• No significant difference.
• Conclusion: Women with normal vaginal scan 

should not be subjected to hysteroscopy.



Hysteroscopy in recurrent in-vitro fertilisation
failure (TROPHY): a multicentre, randomised

controlled trial. (El-Toukhy et al.; 2016) (1)
• A multicentre, randomised controlled trial 

including women younger than 38 years who 
had normal ultrasound of the uterine cavity 
and history of two to four unsuccessful IVF 
cycles. 

• Randomly assigned (1:1) women to receive 
outpatient hysteroscopy (n=350) or no 
hysteroscopy (n=352) in the month before 
starting a treatment cycle of IVF.



Hysteroscopy in recurrent in-vitro fertilisation
failure (TROPHY): a multicentre, randomised

controlled trial. (El-Toukhy et al.; 2016) (2)
• The primary outcome was the livebirth rate
• 102 (29%) of women in the hysteroscopy 

group had a livebirth after IVF compared with 
102 (29%) women in the control group (no 
significant difference).

• Outpatient hysteroscopy in patients with 
normal vaginal ultrasound, and 2-4 previous 
implantation failures after IVF, will not 
improve live birth rate.



Recombinant versus urinary 
gonadotropins for ovarian stimulation 

in ART (A Cochrane review 2011)

• 42 trials – 9606 couples
• There was no significant difference in the live 

birth rate or OHSS rate using any type of FSH. 
• All gonadotrophins are the same.
• In the future, we will use the cheapest available.



Higher dose of FSH does not improve 
outcome of IVF (van Tilborg 2017)

• Randomized multicenter study 
• If AFC is ≤7 (234 women) were randomized to 

450 IU/day versus 150 IU/day
• If AFC is 8-10 (277 women) randomized 

between 225 IU and 150 IU/day
• The cumulative live-birth rate was 42.4% in 

higher dose versus 44.8% in standard dose 
with no significant difference.



Dose of FHS in predicted hyper 
responders (Oudshoom et al., 2017)

• Randomized study
• PCOS women were excluded
• AFC >15
• 255 women received FSH 100 IU/day and 266 

women received FSH 150 IU/day
• The cumulative live birthrate was 66.3% in the 

smaller dose and 69.5% in the standard dose with 
no significant difference.

• The incidence of severe OHSS was no different 
between both groups (1.3% versus 1.1%).



Individualized FSH dose in IVF a cost 
effectiveness study (van Tilborg 2017)

• Randomized study.
• Standard dose of FSH is recommended for all 

women as it has the same outcome ad is more 
cost effective.

• Live birth occurred in 56.3% in individualized 
treated as compared to 58.2% in standard 
strategy with no significant difference.

• Weight of the patient should be considered.



Cochrane review on agonist versus 
antagonist in IVF (Al-Inany et al., 2016)

• There is no conclusive evidence of a difference 
in the live birth rate between agonist and 
antagonist (OR 1.02, 95% CI 0.85-1.23).

• Ohss was significantly less in antagonist 
protocol (OR 0.61, 95%CI 0.51-0.72).



GnRh antagonist versus long GnRHa
Meta analysis accounting for 

patient type (Lambalk et al., 2017)
• 50 studies are included.
• 34 studies for general IVF patients, the ongoing 

pregnancy rate was significantly lower in the 
antagonist arm (RR 0.89; 95% CI 0.82-0.96)

• In 10 studies with PCOS and 6 studies with poor 
response there was no significant difference in 
the pregnancy rate (RR 0.97, 95% CI 0.84-1.11) 
and (RR 0.87, 95% CI 0.65-1.17)respectively. 

• Antagonists results is lower OHSS rate in all 
patients (RR 0.63; 95% CI 0.50 – 0.81).



Oral contraceptive pills pre-treatment 
for GnRH antagonist cycles

(Farquhar et al., 2017)

• In the future, OCP before IVF cycles will be 
seldom used.

• Oral contraceptive pills pre-treatment in GnRH 
antagonist cycles is associated with a lower 
ongoing and live birth rates OR (0.74, 95% CI 
0.58-0.95).



Growth hormone and 
poor ovarian response

• In the future GH will be seldom used.
• Three meta-analysis showed that co-treatment with 

growth hormone improves assisted reproduction 
outcome in poor responders.

• It does not increase the number of oocytes, probably the 
improved PR is due to an effect on the oocytes.

• However, the increase in the pregnancy rate is small and 
the drug is extremely expensive(de Ziegler et al., 2011).

• The British Fertility Society Practice Committee does not 
recommend its use. 



Cochrane review on DHEA 
(Nagels et al. 2015)

• 17 RCTs with a total of 1496 participants
• Pre-treatment with DHEA was associated with 

higher rates of live birth or ongoing pregnancy (OR 
1.88, 95% CI 1.30 to 2.71; moderate quality 
evidence)

• However, in a sensitivity analysis removing trials at 
high risk of performance bias, no longer reached 
significance (OR 1.50, 95% CI 0.88 to 2.56).

• No evidence of a difference in miscarriage rates.
• The British Fertility Society does not recommend its 

use.



GnRH agonist versus hCG for 
triggering ovulation in GnRH 

antagonist cycles (Youssef et al., 2014)

• 13 fresh autologous cycles. 
• 4 donor cycles.
• Triggering with GnRHa as compared to hCG 

resulted in:
– Lower LBR (OR 0.47, CI 0.31-0.7).
– Lower ongoing PR (OR 0.70, CI 0.54-0.91).
– Lower incidence of OHSS (OR 0.15, CI 0.05).



Luteal phase support

• Data confirmed that progesterone alone is 
effective for luteal phase support given IM, SC or 
vaginal.

• In a randomized study, there was no significant 
difference in the clinical pregnancy rate between 
starting progesterone supplementation on day of 
hCG, day of oocyte collection or day of embryo 
transfer (Mochtar 2006).

• Stop progesterone at BHCG or at fist US



Randomized trial comparing 
dydrogesterone versus micronized 

vaginal progesterone for luteal phase 
support in IVF (Tournaye et al., 2017)

• In the future, oral dydtogesterone may replace 
other forms of LPS.

• Oral dydrogesterone 30 mg daily versus 600 mg 
micronized vaginal progesterone in 1031 
randomized patients.

• Live birth rate in oral therapy was 34.6% versus 
29.8 in vaginal therapy. Difference was not 
significant (difference 4.9%, 95% CI 0.8 – 10.7%).



Live birth after combined adjuvant 
therapy for IVF/ICSI (aspirin, 
doxycycline, prednisolone): 

a case controlled study

• In IVF/ICSI cycles combined treatment of 
aspirin, doxycycline, prednisolone, with or 
without oestradiol patches in 485 patients in 
treatment arm versus no treatment in a 
control of 485 patients showed no significant 
difference in live birth rate. (Motteram et al., 
2014)



Heparin for IVF 
(Cochrane Review Alhtar et al., 2015)

• 386 women who were randomized. They 
received heparin versus placebo or no 
treatment.

• There was no difference in the clinical 
pregnancy rate OR 1.85; 95% CI 0.8-4.24 or 
live birth rate OR 1.6; 95% CI 0.94-2.9



Aspirin and/or heparin for women with 
unexplained recurrent miscarriage 
(A Cochrane review de Jong et al. 2014)

• 1228 women with or without inherited 
thrombophilia were randomized for anti-
coagulants versus placebo.

• No benefit of anticoagulants on live or recurrent 
miscarriage.

• Preterm labour, preeclampsia, IUGR were not 
significantly affected by any treatment regimen.



The impact of endometrioma on 
IVF/ICSI outcome

• In the future, do not operate on endometriomas
before IVF.

• Three RCT of IVF/ICSI compared women with 
endometrioma versus women with no 
endometrioma, showed no significant difference in 
LBR [OR 0.98; 95% CI (0.71-1.36)] or CPR [OR 1.17, 
95% CI (0.87-1.58).

• The women with endometrioma had lower number 
of oocytes and higher cancelation rate.

• There is no significant difference in CPR and LBR 
between women who underwent excision of 
endometioma versus no surgery (Hamadan et al., 2015)



Intramural fibroids without endometrial 
cavity involvement and IVF outcome 
(A systematic review and meta-analysis) 

Sunkara et al., 2010

• In the future submucous and possibly 
intramural fibroids will be removed.

• 19 observational studies.
• 6087 IVF cycles
• Significant decrease in live birth rate in 

women with fibroids P = 0.002



Hydrosalpinx and IVF ouctome

• Hydrosalpinx visualized by ultrasound 
negatively affects the IVF outcome in a 
randomized study.

• Salpingectomy or conual closure of the tube 
improves pregnancy rate (Strandell et al., 
1999; Zhang et al., 2015)



Uterine natural killer cells in ART 
(Moffett and Shreeve, 2015; Sacks 2016)

• It is clear now that the potential risks and costs of 
therapies for NKC outweigh any benefits.

• The functions of these uterine natural killers cells 
are essentially unknown.

• Despite the lack of scientific rationale, expensive 
treatments are introduced with no proper trials.

• Healthcare professionals and patients should 
very carefully evaluate the practice of 
immunomodulation to enhance pregnancy 
outcome.



Body weight and BMI

• In the future, obese women should be advised 
to loose weight.

• Obesity has a significant negative effect on 
ART outcome. Patients with BMI > 30 Kg/m 
have up to 68% lower odds of having live birth 
rate following ART (Moragianni et al, 2012).

• Overweight women require higher dose of 
FSH and produce fewer follicles.



Intrauterine injection of hCG before 
embryo transfer: Meta-analysis of 8 

randomized studies

• N = 3087
• Showed no significant increase in the live 

birthrate after intrauterine injection of HCG 
before embryo transfer (RR 1.13; 95% CI 0.84 
to 1.53)
(Osman et al., 2016)



Time-lapse for embryo inclubation in 
IVF (Cochrane review) Armstrong et al., 2015

• No proof that it improves IVF outcome.
• 3 studies, 994 patients randomized.
• No significant difference in the clinical 

pregnancy rate between time-laps and regular 
incubators (OR 1.23, 95% CI 0.96-1.59).

• One study reported live birth rate with no 
significant difference.



Cleavage stage versus blastocyst stage 
embryo transfer in IVF/ICSI

A Cochrane review (Glujovsky et al., 2016)

• In the future, both cleaved and blastocyst
embryos will be trasnfered.

• 27 RCTs (4031 women)
• The live birth rate following fresh ET was 

higher in blastocyst stage OR 1.48, 95% CI 
1.20-1.82 (low quality evidence).

• Similar cumulative birth rates between 
blastocyst and cleaved embryo transfer.



Blastocyst versus cleavage stage 
embryo transfer: a meta analysis 

(Martins et al., 2016)

• Most recent metanalysis:
• 12 studies = 1200 women
• No significant difference in live birth/ongoing 

pregnancy in both single transfer or 
cumulative live birth rate.

• (RR 1.11, 95% CI 0.92-1.35)
• Low quality evidence 



Randomized study comparing 
blastocyst versus cleaved stage 

embryo transfer (Levi-Setti PE et al., 2017)

• 388 women randomized ≤38 years old with at 
lease 4 oocytes fertilized.

• There were no significant difference in the 
clinical pregnancy rate (36.06 versus 38.66) or 
delivery rate per cycle (27.84 vs 32.99%) 
between blastocyst transfer and cleaved 
embryo transfer.  



Risk of blastocyst transfer

• Higher risk of premature labor
• Higher perinatal mortality
• Higher risk of monozygotic twins.
• Possible large for gestational age babies, 

increased incidnece of congenital 
malformation and altered sex ratio 

(Maheshwari 2016)



Future of blastocyst transfer

•Cleaved embryo transfer is a vaiable
future option.
•Transfer on day 3 will not reduce 
cumulative live birthrate. 
•Blastocyst transfer may be limited to 
women with 4 or more good quality 
8-cell stage on day 3



Vitrification versus slow freezing 
(Rienzi et al., 2017)

• In a meta-analysis of 3 randomized studies 
significantly higher clinical pregnancy rate was 
noted after vitrification (RR = 1.89; 95% CI 1.00-
3.59) 

• significantly higher live birth rate in vitrification
(one study (RR = 2.28, 95% CI 1.17-4.44).

• In 7 RCTs (3615 embryos) survival rate was 
significantly higher in vitrification (RR = 1.59, 95% 
CI: 1.30-1.95) P<0.001

• Vitrification was associated with higher clinical 
pregnancy rate after vitrification of oocytes.



Successful elective oocyte vitrification and warming for 
autologous IVF, with predicted birth probabilities 

(Doyle et al., 2016)

• A total of 1,283 vitrified oocytes were warmed for 
128 autologous IVF treatment cycles. Survival, 
fertilization, implantation, and birth rates were 
comparable to fresh oocytes. 

• Implantation rates per embryo transferred (43% vs. 
35%) and clinical pregnancy rates per transfer (57% 
vs. 44%) were significantly higher with vitrified-
warmed compared with fresh oocytes. However, 
there was no statistically significant difference in 
live birth/ongoing pregnancy (39% vs. 35%).



The main problem of social egg 
freezing in the future will be: 

• By the time women think about it seriously, 
they are already in their late thirties or early 
forties and the yield for oocytes and their 
quality will be associated with low IVF 
outcome.

• Awareness by publishing facts about the 
decline of ovarian reserve with age is 
important.



The future of preserving reproductive potential of 
prepubertal girls with cancer: Systematic review.

(Salama et al., 2016)

• ovarian tissue slow freezing and orthotopic
autotransplantation may be the most feasible 
option to preserve the reproductive potential 
of prepubertal girls with cancer. 

• However, this technique has two major and 
serious disadvantages: 
– (1) the risk of reintroducing malignant cells, and
– (2) the relatively short lifespan of ovarian tissue 

transplants.



PGS: The Past
A meta-analysis of randomized 

studies (Mastenbroek 2011)
• Nine studies of PGS
• Eight used cleavage stage biopsy using FISH 

technique
• Conclusions:

– In advanced maternal age PGS reduced live birth 
rate.

– In good prognosis patients and women with 
repeated implantation failure, PGS did not 
improve the live birth rate.



PGS: The Future

• The term preimplantation Genetic 
Screening (PGS) will be changed in 
the near future to Preimplantation
Genetic Testing (PGT) and will be 
only used in single gene defects and 
chromosomal structural anomalies.



Esteem study (2017) ESHRE-Allumina
Outcome

PGS No PGS
Allocated 205 191
At least one live birth 42 42
Mean No. of Fresh ET 1.0±0.8 1.6±0.7
Mean No. of cryo ET 0.7±1.7 2.2±2.9
Clinical pregnancy 63 77
Live birth 42 42
Live babies 46 54



Only 3 studies which reported LBR per 
cycles were published since 

Masterbroek 2011

• Rubio et al., 2013
• Rubio et al., 2017
• ESTEEM study, 2017
• Adding these studies did not change the 

outcome of the meta-analysis (Ripping 2017).



The clinical effectiveness of PGS in 
advanced maternal age, recurrent 

miscarriage and repeated 
implantation failure 

Studies in advanced maternal age, 
recurrent miscarriage and repeated 
implantation failure did not show 
improvement of pregnancy rate after PGS 
(Lee et al., 2015)



Pregnancy outcome after transfer 
of mosaic blastocysts

(Munne et al., 2017)

• 41% produced an ongoing implantation.
• Embryos with more than 40% abnormal cells 

will have lower pregnancy rate.



Mosaic embryos

• Greco et al. (2015) showed that mosaic 
embryo transfer resulted in healthy 
babies with normal karyotyping.

• All centers doing PGS have thrown 
mosaic embryos in the garbage and 
those embryos were capable of 
producing babies. 



Eight transfers of previously reported 
aneuploid embryos resulted in five 

chromosomally normal pregnancies. 
This questions the biological basis of 
PGS based on the assumption that a 

single trophectoderm biopsy can 
reliably detect embryo biopsy 

(Gleicher et al., 2016) 



The hypothesis that PGS increases the 
chances of a woman to have a baby 

was based on 5 assumptions
1. IVF fails because of aneuploid embryos
2. Elimination of aneuploid embryos improves outcome
3. Will a single trophectoderm Cell represents the whole 

trophectoderm? 
4. Trophectoderm examined cells represent cells of the 

inner cell mass.
5. Ploidy does not change. No self correction.
All the 5 points were found to be mistaken. No support 

for PGS except in experimental work. 
(Gleicher and Orvieto 2017)



Genetic testing of the embryo without 
embryo biopsy

• Analysis of free DNA in culture media will 
allow genetic abnormalities of the embryos 
(Shamouki et al., 2016, Xuet et al., 2016)

• Future validation of the test will confirm 
accuracy.



Uterine transplantation in the future
Brannstrom (2014)

• Uterine trasnplantation will be a very limited 
operation for treatment of women with 
absolute uterine factor because it is a very 
complicated and expensive procedure and it is 
unlikely to be simplified. 



Infertility due to absence of gametes



Can we postpone menopause and prolong 
the fertile periods of the women????

• Removing one whole ovary or parts of the cortex 
at a relatively young age and cryo-preserve them.

• Transplantation around time of menopause will 
result in resumption of menstruation and will 
avoid menopausal symptoms.

• The woman’s fertility is also restored. 
• This is an idea for ethical approval and later an 

experimental design to find out the benefits and 
risks within an evidence-based concept.



Conclusion I

• In the future, minimal investigation will be 
performed. Extra investigations will be done in 
specific indications.

• No hysteroscopy if 3D US is normal.
• All types of gonadotrophins are equal.
• Higher doses of FSH is not useful, but consider 

weight of the patient.



Conclusion 2

• GnRh agonist protocol will continue to have an 
important role in IVF.

• Antagonist protocols will be preferred in high 
and poor responders and in patients who 
request shorter time for treatment.



Conclusion 3

• Do not use pills before COH
• No use for antibiotics, cortisone, aspirin, 

heparin in IVF or treatment of Natural Killer 
cells.

• DHEA and growth hormone are of very limited 
value.

• Do not operate on endometrioma.
• It is better to remove intramural fibroids.



Conclusion 4

• Time lapse does not add an advantage.
• Blastocysts transfer had similar cumulative 

pregnancy rate as day 3 transfer.
• Vitrification is the best method of 

cryopreservation.
• PGS will continue to be done for limited 

indications using CGH array and NGS not 
including aneuploidy screening. 



Conclusion 5

• Currently the use of stem cells for the 
treatment of male or female infertility is 
absolutely contraindicated.

• Future use is only possible after completing 
basic research and ethical approval. 
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