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What is RIF

• How many attempts?

• How many embryos?

• Age?

• Embryo quality?

• Failure in the presence of potential obstacles?



RECURRENT IMPLANTATION FAILURE

• Failure to achieve a pregnancy after 3 completed 
fresh IVF-ET cycles  (Tan et al 2005)

• Failure of ≥10 embryos to implant

• In the era of SET/DET should the definition of RIF 
be revised



Implantation - key event in the establishment of pregnancy
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The Th1/Th2 theory
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T cell profiling

The Th1 vs Th2 

theory

Rather a simplified      

approach



T cell profiling

The role of Treg and Th17 immunity

The balance 

between Th17/Treg

is defining immune 

tolerance during 

implantation



T cell profiling

The role of Treg and Th17 immunity

Treg immune profile 

favors immune 

suppression and 

therefore pregnancy 

Th17  immune profile 

favors immune 

reactions and 

therefore it is 

considered against 

pregnancy 



Novel approaches to modulate 

endometrial receptivity



TREATMENTS OF PROVEN BENEFIT

Endometrium : hysteroscopy

salpingectomy



Does endometrial scratching promote 

implantation and live birth rates 

in patients with RIF?



Up-regulation of receptivity molecules

Possible mechanisms

Genes up-regulated 

by endometrial biopsy

Kalma et al.Fertil Steril 2009;91:1042



Endometrial biopsy

of macrophages/dendritic cells

• tumor necrosis factor-a (TNF-a), 

• growth-regulated oncogene-a (GROa),

• interleukin-15 (IL-15), 

• macrophage inflammatory protein 1B (MIP-1B), 

• Osteopontin

A positive correlation was found between the levels of

macrophages/dendritic cells, MIP-1B expression, and TNF-a expression &

the pregnancy outcome.

Gnainsky et al. Fertil & Steril 2010;94:2030





Reproductive BioMedicine Online (2012) 25, 561– 571

Randomized & non randomized trials for endometrial injury & control 

groups : Live birth rate

Endometrial injury improves live birth rate





Endometrial scratching is beneficial to live birth 

and ongoing pregnancy rates



However after:

a stringent interpretation

and new data….



Endometrial injury in women with RIF: Recent RCTs 

show no significant impact on success rates

J Fam Reprod Health 2016; 10(3): 108-114

European Journal of Obstetrics & Gynecology and Reproductive Biology 214 (2017) 109–114





Does intrauterine administration of PBMCs 

promote implantation & pregnancy rates 

in patients with RIF?



Intrauterine administration of autologous PBMCs 

promote clinical pregnancy, implantation and live birth 

rates in patients with repeated failure of 

IVF-embryo transfer

41.2% vs 11.1% and 23.4% vs 4.1% and 35.3% vs 5.5%

Yoshioka et al. Hum Reprod 2006;21:3290



Proposed mechanisms for 

PBMC actions within the uterine cavity

• Activated PBMC that are administered into the uterine cavity can induce 
adequate endometrial differentiation for embryo implantation. 

• PBMC can evoke favorable inflammatory reactions in the uterine cavity, 
for example, secreting proteases that may effectively change the function or 
structure of surface molecules expressed on the endometrial luminal 
epithelial cells. 

• PBMC may move from the uterine cavity toward the endometrial stromal 
tissue, creating a leading pathway for subsequent embryo attachment and
invasion

J. Mamm. Ova Res. 26, 122–128, 2009

J. Reprod. Immunol. 81, 1–8., 2009



Issues to be addressed

• What is the biological impact?

• When is the appropriate time to administer 

the PBMCs?

• Should PBMCs be pre-treated with HCG?

• Apart from RIF?

• Differential (Better) Activation of PBMCs? 



DOES INTRAUTERINE ADMINISTRATION 

OF PBMCs PRETREATED WITH CRH 

PROMOTE IMPLANTATION RATES IN 

PATIENTS WITH RIF?
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*P<0.001





ResultsPBMC Group 
(n=93)

Control 
Group (n=99)

P value

Maternal Age 34.19 34.09 ns

Previous 
Cycles

3.13 3.45 ns

Endometrial 
Thickness on 
HCG day 
(mm)

9.71 9.5 ns

Av. Number 
of Oocytes

8.73 7.93 ns

Av. Number 
of MII 
oocytes

6.94 5.97 ns

Fertilisation 
(%)

84.02 85.22 ns

Grade 1 
Embryos on 
D3 (%)

52.6 51.56 ns

Av. Number 
of ET 
embryos

1.8 1.9 ns

Clinical 
Pregnancy 
Rate (%)

42.00 24.27 0.01

Abortion Rate 
(%)

17.94 41.67 0.01

Live Birth 
Rate (%)

34.40 14.14 0.01

0

10

20

30

40

50

Day3 ET

P
re

g
n

a
n

c
y
 R

a
te

 (
%

)

Control

PBMC

*

P< 0.05



CRH induces IL 6



CRH  decreases IFN



CRH & development of  embryos

CRH expression in  embryo CRHR1 expression in embryo



DOES INTRAUTERINE ADMINISTRATION 

OF HCG PROMOTE IMPLANTATION 

RATES IN PATIENTS WITH RIF?



Biochemical 

pregnancy rate

Clinical pregnancy 

rate

Ye et al 2015: HCG significantly increases 

biochemical and pregnancy rates



However concurrent evidence on blastocyst transfer did not support this finding





No impact of HCG 

administration on 

Clinical & Live 

Birth rates





Currently meta-analysis: impossible

• For the analyses of live birth and clinical pregnancy, 

there was considerable heterogeneity (I2 greater than 

75%). 

• Exploration for the sources of heterogeneity identified 

two key pre-specified variables as important 

determinants: 

– stage of ET (cleavage versus blastocyst stage) 

– Dose of IC-hCG (less than 500 international units (IU) 

versus 500 IU or greater). 



Future Management of RIF?

• GM-CSF



G-CSF is deregulated in RIF and RM

doi:10.1371/journal.pone.0102286.g001



No effect in older women undergoing IVF



The role of G-CSF in RIF

G-CSF seems to be effective only in case of thin 

endometrium / RIF

Systems Biology in Reproductive Medicine, 63:4, 239-247, 

2017 





Future Management of RIF?

• Intralipids





Need for RCT



The role of GH in RIF

GH administration improves IVF success rates in women 

with RIF



The role of atosiban in RIF

Implantation 

rate

Clinical 

pregnancy 

rate

Atosiban administration improves implantation and 

clinical pregnancy rates in women with RIF



The role of atosiban in RIF

Live Birth 

rate

Atosiban administration improves live birth rates in 

women with RIF



HOW TO PREDICT  IMPLANTATION 

• Embryo

• Endometrium



Endometrial receptivity: Prediction 

via gene expression profiles



The role of –omics in implantation 

research



Lipidomics in implantation



Differential expression of PGs during the 

menstrual cycle: a lipidomics example

http://dx.doi.org/10.1016/j.fertnstert.2012.12.026

WO
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Disrupted PG synthesis in RIF

doi:10.1016/j.fertnstert.2009.07.1668



The role of exosomes: a liquid biopsy for 

endometrial assessement?

Placenta 54 (2017) 89e94 



MicroRNAs in implantation

American Journal of Reproductive Immunology 75 (2016) 263–271



The role of MiR661 in implantation

C. Cuman et al. / EBioMedicine 2 (2015) 1528–1535 



Vaginal macrobiome as a predictor of 

successful implantation



IVF Success

IVF Failures

IVF Success is significantly related to 

Lactobaccilus profile



Hypothesis on Dysbiosis

http://dx.doi.org/10.1016/j.ajog.2015.06.039

Pathogenic bacteria induce TNFa and CD8 cell activity







Fertil & Steril 2017

Chronic endometritisGeneral 

population: 9%

Infertile 

patients: 45%



Fertil & Steril 2017

Chronic endometritisRecurrent

Miscarriages

Repeated

Implantation

Failures



How can Microbiota affect the 

Immune System?

T-regs Th17

Short-Chain Fatty Acids
Surface 

Lipopolysaccharides







Conclusions

• Local endometrial injury, HCG, PBMC and PBMC & CRH, use may 

improve pregnancy outcomes in women with unexplained RIF 

• ?? How it works: not entirely known (Inflammation)

• Use under approved clinical  trials with appropriate 
patient consent 

• Need for appropriate randomized trials comparing 
standardized research interventions with no intervention
in a well-defined RIF patient population



CSF-1 , GH and Atosiban are still to be used 

only under strict research protocols.

Intralipids needs both basic science and 

observational evidence to support a clinical trial

Conclusions



THANK YOU!


