
The place of immunology

Diana Alecsandru

Consultant Reproductive Immunology

IVI RMA Madrid. Spain

diana.alecsandru@ivirma.com 



Innovati

on

SOCIETY in 2020

 Increased maternal age in 1st birth

 Increased demand Egg donation (7,561 cycles)

Madrid
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Implantation Failure

 Reproductive Immunology

Microbiota? Endometrium and WOI?

70% 

chromosome 

related
and the rest?

Madrid
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IMMUNE THEORYMadrid
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Masoudian P. et al . Am J Obstet Gynecology 2016; Savasi VM. Hum Reprod Update 2016

PREECLAMPSIA RISK
HIGHER IN EGG DONATION 

Other ART
(OR, 2.54; P < .0001)

Natural Conception
(OR, 4.34; P < .0001).

HTA RISK
HIGHER IN EGG DONATION 

Other ART
(OR, 3; P < .0001)

Natural Conception
(OR, 7.94; P < .008).

Oocyte Donation: 

Obstetric Complications
Madrid

2016 Royal College of Obstetricians and Gynaecologists. Databases 1982-2016
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Gestational hypertensive (AOR 4.25)

Pre-eclampsia (AOR 3.99)

Madrid
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IMMUNE Maladaptation?Madrid
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Reproductive Immunology

Wrong assumption:

“NK cells are bad – let´s get rid of them!”

A lot of misunderstood

immune concepts in the literature

Madrid

uNK 

cells

pbNK 

cells

 IVIG, Intralipid, antiTNFa

 Corticosteroids

 AAS, LMWH…
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2015

Still an Open DebateMadrid



Innovati

on

A. Moffett and F. Colucci. JCI .2014

Madrid
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Parham, J Exp Med 2004

EVT invasión and remodeling of spiral arteries: 

crucial steps for correct placentation
Madrid
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Arck and Hecher. Nature Medicine.2013

Madrid
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A.Moffett  and F. Colucci. Immunological Reviews. 2015

Throphoblast: 

does not express

HLA class II

Highly polymorphic  

26,512 HLA I+II alleles

Madrid
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Roser Vento-Tormo el all. Nature. Nov 2018.

dNK1

dNK2

dNK3

Madrid
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HLA-C

KIR

HLA-G

LILRB1

HLA-E

CSF1R

CSF1

uNK1

NKG2C

NKG2E

NKG2A

uNK2

NKG2C

NKG2E

NKG2A

CCL5

CCR1 Regulate EVT 

invasion 

uNK3

XCR1

XCL1

Madrid
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KIR

Trophoblast cell

HLA-C
5.709 HLA-C alleles

(December 2019) 

KIR-HLA-C system: highly polymorphic

KIR alleles 1,100
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Position of KIR genes on chromosome 19

Activating KIR genes (green), inhibiting (red)

KIR AA

AB

BB

Activating signals (blue) in KIR group B
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Madrid HLA-C

5.709 HLA-C alleles (December 2019) 

Maternal HLA -C Paternal HLA -C

 C1C1

 C1C2

• C2C2
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JCI 2013

What is known already?Madrid
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Hiby et al. J Clin Investigation. 2010

What is known already?
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What is known already?

Hiby et al. J Clin Investigation. 2010
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Francesco Colucci.  Inmunogenetics.2017
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HLA-Cp

KIR AA

MATERNAL KIR AA

PATERNAL HLA-C2

Hiby et al 2004, 2008, 2010, 2014. Faridi et al 2011, Moffett A. et al 2017, Alecsandru et al 2014, 2017

What is known already?Madrid

Recurrent Miscarriage
Preeclampsia
Fetal Growth Restriction
Low Birth Weight
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What is known already?

N=1316

J Exp Med 2004

JCI 2010

N=742

JCI 2013
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·

Madrid

What about ART?
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Embryo invasion
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ART-Own Oocytes

EVT uNK

Embryo implantation
uNK

EVT

HLA-Cm

HLA-Cp

KIR +

Correct placentation

uNK

EVT

HLA-Cm

HLA-Cp

KIR -

Compromised placentation

Madrid
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EVT uNK

Embryo implantation
uNK

EVT

HLA-Cm HLA-Cp

KIR +

Correct placentation

HLA-Cp

uNK

EVT

HLA-Cp

KIR -

Compromised placentation

HLA-Cm

HLA-Cp

ART-Oocytes DONATIONMadrid
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A. Moffett et all. RMBO 2016. D. Alecsandru and J.A. Garcia Velasco. Fertil Steril 2017

>64% risk of 

exposure to foreign 

HLA-C2

Oocyte Donor 

HLA-C 

Paternal HLA-C 

Oocyte Donor 

HLA-C 

Paternal HLA-C 

DETMadrid
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Alecsandru et al. Hum Reprod. Dic. 2014. 

7.5

291 RM patients
1.304 cycles

Madrid
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Pregnancy loss by maternal KIR - Fetal HLA C

Euploid Embryo Transfers 
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38.7%

42.2%

19.1%

An Excessive Immune Inhibition and not “Rejection” 
May Explains Embryo Implantation Failure in ART

KIR AA Spain: 

 Basque 16.9%

 Cantabria 31.3%

 Granada 26%  

Higher %

Madrid

Alecsandru et al. Fertil Steril 2020 



Observational Study - 2020

Alecsandru et al. Fertil Steril 2020



Innovati

on

0	
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KIR	AA	 KIR	AB	 KIR	BB	

DET	

Clinical	Miscarriage	 LBR	

4.3

26.3

46.747.8

6.7
10.5

*p<0.009**p<0.003

EGG DONOR 
EMBRYO TRANSFERS 

52.8 52.9 50

*;** NS

Madrid An Excessive Immune Inhibition and not “Rejection” 
May Explains Embryo Implantation Failure in ART

DET

Alecsandru et al. Fertil Steril 2020
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The more differences in the C2 allele between embryo-mother, the lower the LBR on KIR AA
Chi-square p=0.02; Linear-by-Linear Asociation p=0.00
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LBR by Embryo HLA-C2 on KIR AA

NS on KIR AB, BB   

Madrid Non-self HLA-C2 load is associated with LBR

Alecsandru et al. Fertil Steril 2020 
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Parental HLA-C2 load is associated with clinical loss in KIR AA

D. Marin et al. ASRM 2019

N= 790 Euploid Embryo Transfers SET
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Madrid

What can we do for these couples?
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RM/RIF KIR-HLA-C
mismatch

KIR AA HLA-C2

N = 72

Egg donation

GROUP 1

N = 45

= 135

SET

DET

70%

30%

GROUP 2

N = 27

= 126

SET

DET

83%

17%

Study Design

Retrospective study: January 2017 and December 2018

Madrid

Alecsandru et al. Oral Com ESHRE 2019
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GROUP 1

GROUP 2

Random
HLA-C

Egg donor
HLA-C1C1

90

45

HLA-C2

HLA-C1d

HLA-C2p

Random
HLA-C

Egg Donor
HLA-C2

99

27 G-CSF

EVT

HLA-C2

HLA-C2d

EVT

HLA-C2p

Participants, setting, methodsMadrid

135 ET

126 ET

Alecsandru et al. Oral Com ESHRE 2019

1μg/kg day ET and every 3 days until 
the end of 9th weeks preganancy
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Random HLA HLA-C1C1

LBR (%)
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Random HLA HLA-C2 + G-CSF

LBR (%)

GROUP 1 GROUP 2

GROUP 1 LBR (%)

Random HLA-C 5.7

HLA-C1C1 48.9

GROUP 2 LBR (%)

Random HLA-C 6.3

HLA-C2 + G-CSF 14.8

Madrid Results

Alecsandru et al. Oral Com ESHRE 2019
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HLA-C1C1 HLA-C2 + G-CSF
LBR (%)
Pregnancy (%)
MS (%)

GROUP 1      vs     GROUP 2

*

*

*

*

* P < 0.002
* P < 0.001

GROUP 

1 vs 2

LBR 
(%)

PREG 
(%)

MS
(%)

HLA-C1C1 48.9 80 13.3

HLA-C2
+

G-CSF
14.8 24.4 17.8

ResultsMadrid

OD 6.82

Alecsandru et al.Oral Com  ESHRE 2019
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Take Home Messages

Embryo
implantation

EVT uNK

1 The Maternal Immune System MATTERS

2 DETs decrease the LBR in KIRAA patients

(30-40% women)

3   HIGHER embryo HLA-C2 means LOWER LBR in 

KIRAA

4   This is more evident in EGG DONATION

Madrid
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KIR-HLA-C 
Matching

uNK

EVT

HLA-Cp

KIR +

HLA-Cd

Madrid

Correct placentation

eSET

Take Home Messages
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RCT KIR-HLA-C MATCHED EGG DONOR

RANDOM HLA-C EGG DONORS

SET

Madrid
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 Medical Staff of IVI RMA CLINICS
 Immunology Unit Nurses IVI RMA Madrid
 Andrology Department IVI RMA Madrid


