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Probability of failed implantation-

good quality cleavage stage 

Number of embryos 

transferred 

Probability of failed 

implantation 

1 70% 

2 49% 

3 34% 

4 24% 

5 17% 

6 12% 



Probability of failed implantation-

poor quality cleavage stage 

Number of embryos 

transferred 

Probability of failed 

implantation 

1 90% 

2 73% 

3 66% 

4 59% 

5 53% 

6 48% 



Probability of failed implantation-

good quality blastocyst stage 

Number of embryos 

transferred 

Probability of failed 

implantation 

1 60% 

2 36% 

3 22% 

4 13% 



How do I define RIF? 

 Failed implantation beyond chance occurrence 



Definition of RIF 

 Number of cycles 

 Number of embryos 

 Cleavage vs blastocyst embryos 

 Fresh vs frozen embryos 

Failure to achieve a clinical pregnancy after 

transfer of at least 4 good-quality embryos in a 

minimum of three fresh or frozen cycles in a 

woman under the age of 40 years (Couglan et al.  

RBM Online 2014) 



Pragmatic classification of RIF 

Expected-recurrent IVF failure 

 

Unexpected-recurrent 
implantation failure 



Expected RIF 

 Advanced maternal age 
 

 Reduced ovarian reserve 
 

 Poor quality embryos 
 

 Atrophic endometrium 
 

Do we 

need 

to 

investigate 

further? 



Expected RIF-anticipated 

implantation rate<=10% 

Cycle number Number pregnant out 

of 100 

0 0 

1 10 

2 19 

3 24 

4 31 

App 70% of patients not pregnant after 4 treatment cycles 



Poor quality embryos vs embryos 

with diminished potential to implant 

 Poor oocyte quality-poor embryo development and 
fertilization 

 Advanced maternal age 

 Poor ovarian reserve 

 Abnormal cumulus cell gene expression profile 

 Sperm DNA damage-poor embryo development and 
fertilization 

 Smoking 

 Genital tract infections 

 Chemo-radiotherapy 

 Genetic factors 

 Translocations (x2.5 in the RIF population) 

 Epigenetic factors 



Unexpected RIF 

 Young age 
 

 Adequate ovarian reserve 
 

 Good quality embryos 
 

 No pelvic pathology on routine scan 

 



Unexpected RIF-anticipated 

implantation rate >=30% 

Cycle number Number pregnant out 

of 100 

0 0 

1 30 

2 51 

3 65 

4 75 

App 25% of patients not pregnant after 4 treatment cycles 



Evaluation of RIF 

 Imaging of the pelvis 

Uterus 

Ovaries 

 Tubes 

 Hysteroscopy 

 Evaluation of possible immunological 

problems 

 Genetic factors 

 



IMAGING 



Detailed Imaging 

o Transvaginal high resolution US+3D-
intracavitary and intramural lesions 

 

o HSG-synechia, hydrosalpinx 

 

o MRI-adenomyosis, fibroids 



Am J Obstet Gynecol 2008 



The effect of non-cavity-distorting fibroids on 
IVF outcome 

From Sunkara et al.  Hum Reprod 2010 



Hydrosalpinx 



Effect of untreated hydrosalpinx 

Camus et al, 1999 

of 14 studies 



Effect of removal of hydrosalpinx 

 Odds of pregnancy = 1.75 (1.1-2.9) 

 

 Odds of ongoing pregnancy = 2.13 (1.2-3.7) 

 

 Embryo implantation = 1.34 (0.9-2.1) 

 
 Ectopic pregnancy=0.42 (0.1-2.1) 

 Miscarriage=0.49 (0.2-1.5)                   
                                                          Cochrane review 

                                                                            Johnson et al. 2002 



Endometriosis 

 Only 1 study showed that surgical treatment of 

endometriosis may be beneficial in women 

with RIF 

Retrospective 

 23 patients 

 Almost half of the patients conceived 

spontaneously after laparoscopy 



Adenomyosis 

 Recently associated with RIF 

 Only 2 prospective studies 

 Universal agreement on diagnosis ?? 

USG 

Doppler 

MRI 



Adenomysosis and outcome of 

IVF-clinical pregnancy rates 

From Vercellini et al.  Hum Reprod 2014



Adenomysosis and outcome of 

IVF-miscarriage rates 

From Vercellini et al.  Hum Reprod 2014



HYSTEROSCOPY 



Hysteroscopy-emerging role in IVF 

and RIF 

Prior to the first IVF cycle 

After implantation failure/s 



 After 2 or more failed cycles 15-40% of patients will 
have an intra-cavitary lesion 
 (Olivera et al., 2003; Levi Setti, 2004; Urman, 2005) 
 

 Polyps 
 Adhesions 
 Small fibroids 
 Arcuate/subseptate uterus 
 Endometritis 
 Hyperplasia 

 

 

Outpatient hysteroscopy 



Problems associated with 

hysteroscopic cavity evaluation 

 Inter/intra-observer agreement regarding both 

normal and abnormal findings 

 The significance of abnormal findings is not 

clear 

 Whether treatment improves implantation rates 

is unknown 

 



Observer agreement in the 

evaluation of the uterine cavity 

prior to IVF 

From Kasius et al.  Hum Reprod 2011 



Agreement on the diagnosis of 

septate uterus 

Seventy-eight observers from 24 

different countries assessed 8 

hysteroscopy recordings. The 

interobserver agreement on uterine 

shape variations septate and arcuate 

was fair (intraclass correlation 

coefficient 1⁄4 0.27). The agreement 

among international experts on the 

hysteroscopic diagnosis of the septate 

uterus was found to be poor.  

 From Smit et al.  Fertil Steril 2013 



Chronic endometritis 

 Does it really exist? 

 Is it a distinct clinical entity or an incidental finding? 

 Is there a proven specific treatment for the condition? 



Chronic endometritis is a significant 

finding in patients with RIF and should 

be treated 

Group 1-Patients with chronic endometritis (confirmed by immunohystochemistry) on biopsy

Group 2-Patients who did not have chronic endometritis 

Group 3-Patients who did not undergo endometrial biopsy  

From Johnston-McAnanny et al.  Fertil Steril 2010



Chronic endometritis has no effect 

on IVF outcome! 

From Kasius et al.  Fertil Steril 2012 



Is it cost effective to do 

hysteroscopy in every patient 

undergoing IVF? 



Hysteroscopy improves 

implantation regardless of 

abnormal findings 

Endometrial injury effect 

COST EFFECTIVE 
2000 Euro per additional live 

birth 

Hysteroscopy improves 

implantation only if an 

intracavitary lesion is 

corrected 

NOT COST 

EFFECTIVE 
15800 Euro per additional live 

birth 

Uterine instrumentation during 

hysteroscopy could cause a degree of 

endometrial injury and provoke an 

immunological reaction that involves the 

release of cytokines and growth factors, 

which in turn may influence the likelihood 

of implantation  

From Kasius et al.  Hum Reprod 2011 



Endometrial injury vs no injury 

From Potdar et al.  RBM Online 2012 



Endometrial injury and/or 

hysteroscopy 

From Potdar et al.  RBM Online 2012



Can immunological disorders be 

implicated in RIF? 

Marketing dream academic 

nightmare 



Immunological disorders 

associated with RIF 

Autoantibodies 

Thrombophilia 

Antithyroid antibodies 

Abnormal NK cell number/function 



Antibodies in IVF patients 

Autoantibody Frequency in 

infertile women 

Infertility 

Association 

Known 

associations 

Antiphosholipid Increased Unproven Recurrent 

pregnancy loss 

Antithyroid Slightly 

increased 

Unproven Thyroiditis, 

miscarriage 

Antigliadin Slightly 

increased 

Unproven Celiac disease 

Antisperm No difference Unproven Fertilization 

failure 

Antinuclear Slightly 

increased 

Unproven Autoimmune 

disease 

Antiovarian Slightly 

increased 

Unproven Ovarian failure 



ASRM Practice Committee Report, Fertil Steril 2004 



Anti-thyroid antibodies 

 Is their prevalence 
increased in RIF vs infertile 
controls? 
 
YES (22-52%) 
 
Birkenfeld, 1994 HR 
Geva, 1995 HR 
Bussen, 2000 HR 
Bellver, 2008 HR 
 
 
 

 Do they reduce success rate of 
IVF? 
 
Contradictory data 
 
2 studies = yes 
Geva, 1996 HR 
Kim, 1998 AJRI 
 
2 studies = no 
Kutteh, 1999 HR 
Negro, 2007 J Endocrinol Invest 

 



Antithyroid AB and IVF outcome 

From Zhong et al.  Int J Med Sci 2012 



Thrombophilia 

 Conflicting evidence in relation to RIF 
 

 Five studies (n=600) showed higher prevalence of 
one or more marker in women with RIF Grandome, 

2001 FS - Azem, 2004 HR - Coulam, 2006 RBM - Qublan, 2006 HR - 

Bellever, 2008 HR  

 

 One study (n=396) showed no difference in 
prevalence Martinelli, 2003 Haematol 



NATURAL KILLER 

CELLS 



Interleukin 

4,5,6,10,13 

Progesterone 

induced 

blocking factor 



Natural killer cells 

 NK cells do not need activation in order to kill 

cells missing self markers of MHC Class I 

antigens 

 Trophoblasts do not express classical MHC I 

antigens 

 Immune to attack by Maternal T cells 

 Vulnerable to attack by NK cells 

10%     20%      30% 

Proliferative Phase          Luteal Phase                     Early 

pregnancy 

% of Endometrial Stromal cells that are NK cells 



???? 

 Is it worth measuring NK cells? 

 Are blood and endometrial levels concordant? 

 Is there an effective treatment? 

 IVIG 

 Intralipid 

 Does the treatment improve IVF success 

rates? 

 



MANAGEMENT OF RIF 



Management-accepted 

 Remove intracavitary impediments to 

implantation 

 Fibroids 

 Polyps 

 Septum 

 Remove hydrosalpinx 

 Improve transfer technique-difficult transfers 



Management-less controversial 

 Review stimulation protocols 

 Mild stimulation 

 Freeze all strategy 

 Transfer at the blastocyst stage 
AUTHOR YEAR DESIGN PR CLEAV PR BLAST 

CRUZ 1999 RETRO 9.1 40.0 

LEVITAS 2004 PRO RAND 13.7 29.4 

GUERIF 2004 RETRO 19.7 27.9 

BARRENETXEA 2005 RETRO 11.0 38.0 



Management-more 

controversial 
 Treatment of thrombophilia 

 Treatment of thyroid autoimmunity in the euthyroid 
patient 

 Intralipid and IVIG 

 Heparin 

 PGS 

 Intracavitary hCG 

 Intracavitary GCSF 

 Multi drug approach 
 Antibiotics, aspirin, corticosteroids, multi-agent luteal 

phase support 



Potential actions of heparin on implantation 

From Nelson & Greer, HRU 2008 





26.7% vs 34.7% 

P=0.29 



LMWH in women with RIF-with or 

without thrombophilia 

From Potdar et al.  HRU 2013 



Treatment of anti-thyroid antibodies 

  86 positive for Anti-TPO 

43 had T4 43 had placebo 

16 LB = 37% 10 LB = 23% NS 

Under-powered study - 340 are required 



IVIG for treatment of RIF 

 Meta-analysis of published trials showed that 
IVIG significantly improves the live birth rate in 
couples with unexplained RIF 
NNT = 6 
Clark et al, AJRI 2006; 23: 1-13 
 
But… included 2 unpublished datasets  
Few RCTs 



Intralipid therapy for recurrent implantation 

failure: new hope or false dawn?  
Shreeve and Sadek J Reprod Immunol 2012 

 Intralipid 

Contains soya oil, glycerine and egg phosholipids 

 Inhibits proinflammatory mediators specifically Th 
1 cytokines 

 50% PR rate was achieved in 50 women with 
high order RIF undergoing Intralipid treatment 
(Ndukwe 2011) 

 All patients showed a reduction in their Th1/Th2 
ratio 

 “innovative and risk-free treatment regime” 
BBC 2011 



Preimplantation genetic 

screening 



PGS for RIF 

 No beneficial effect of PGS with FISH 

 No studies with newer techniques such as 

array CGH 



 Only a few of the potential causes are 

known 

 Most treatment options are experimental 

and empiric 

 Well designed studies are urgently 

needed 

Conclusions-RIF 

Urman et al.  RBM Online 2005 


