
Immunologic 

evaluation  AND 

treatment for 

recurrent  
pregnancy failure

Maryam 
khoshkhui (MD)

IN THE NAME OF 
GOD



• Recurrent spontaneous abortion (RSA) 

refers to spontaneous abortion that 

occurs for more than three times 

continuously between the patient and the 

same partner…
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At present, it is generally believed that immune 

factors account for 60% of  unexplained recurrent 

spontaneous abortion (URSA), of  which 

alloimmune recurrent abortion is more 

common, mainly due to the abnormal recognition 

of  fetal paternal antigen by the mother , resulting in 

the lack of  maternal blocking antibody (BA), 

other cellular and humoral immune abnormalities, 

embryo suffering from abnormal immune system 

attacking .



Criteria for excluding other presumptive causes of  RM 

are as follows: 

(1) Normal karyotype of  both parents

(2) Normal glucose tolerance test

(3) Normal uterine cavity as shown by 

hysterosalpingography, 3-D ultrasound, or hysteroscopy

(4) Normal thyroid function

(5) Normal serum prolactin

(6) Negative antiphospholipid (aPL) antibodies.

Diagnostic Criteria



More recently, with the introduction of  molecular 

technology to assess the genetic constitution of  

the embryo, immunotherapy is offered only to 

patients losing at least one euploid embryo. 

Diagnostic criteria



Imunomodulatory agents for Immunotherapy:

1) Active immunization with paternal  leukocyte 

immunization

2)Passive immunization with Intravenous 

immunoglobulin (IVIg) 

3)Intralipid

4)Filgrastim.

5)Glucocorticoid
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Active immunization with paternal 

leukocyte

Twenty mL Ficoll lymph separation solution was added 

into 50 mL centrifuge tube, then 20 mL anticoagulant 

venous blood was taken from the patient’s husband, and 

slowly spread on the liquid surface of  lymphs separation 

The patients were inoculated at 6– 8 points on the medial 

side of  the forearm once every 2 weeks, four times for a 

course. 

After that, the patients returned to the hospital to detect 

the BA. If  the antibody was positive, patients might 

become pregnant through natural or in vitro fertilization 

(IVF). If  pregnancy, immunotherapy was still continued 

once every month for 4 times



Result  Of  Active immunization in LAI group 

Effect of  immunotherapy on patients with unexplained 

recurrent spontaneous abortion Ann Palliat Med 2020
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Which patients may benefit 

from IVIG?
1)In presence of  auto antibodies such 

as antiTPO

2)Increase NK cell

3) Increase Th1/Th2

4)Increase TNF/IL10

5)Evidence of  Immunologic abortion



 Thyroid disease is one of  the most frequent 

endocrine conditions in women of  childbearing 

age.

 The most common cause of  thyroid dysfunction is 

thyroid autoimmunity (TAI).TAI is defined as the 

presence of  antithyroid antibodies (ATA), 

specifically thyroid peroxidase antibodies (TPO-Ab) 

and/or thyroglobulin antibodies (Tg-Ab).

With a prevalence of  5%-20%, TAI is the most 

common autoimmune condition in women of  

reproductive age.

Thyroid disease during pregnancy 



In 1990, an association between thyroid antibody positivity 

and spontaneous miscarriage was first reported. 

.

Anti-thyroid peroxidase antibody positivity during early 

pregnancy is associated with pregnancy complications 

and maternal morbidity in later life

A higher prevalence of  TPO-Ab in women with RM has 

been found in several studies, varying from 19% to 36%.

Anti TPO antibody



 Endometrial samples were taken from normal women, and 

placenta tissues were collected after full-term caesarian section. 

Expression of  TPO messenger RNA (mRNA) was investigated 

by qRT-PCR. 

 In addition, polyclonal anti-TPO antibodies were produced and 

the expression of  TPO protein in mentioned tissues was 

evaluated by immunohistochemistry and Western blot analysis

 TPO expression in endometrium and placenta may explain 

higher frequency of  abortion and infertility in patients with 

thyroid autoimmunity



sher 1998

• It appears that in patient that have Anti TPO more than 3 

fold of  upper limit of  normal( usually >300), IVIg may be  

helpful
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157women with previous recurrent miscarriage and/or 
recurrent implantation failure after IVF were 
consecutively studied.

64 patients with CD56+ cell expansion, no apparent 
underlying disease and who maintained their desire to 
conceive were selected. 

40 of  them received IVIG during pregnancy.

Method of  study



• Overall, the clinical pregnancy rate for the women under IVIG 
therapy was 92.5% and the live birth rate was 82.5%. 

• Significantly lower pregnancy and live birth rates (25% and 
12.5%) were observed for the patients with recurrent 
pregnancy loss and NK/NKT‐like cells expansion without 
IVIG. 

• After three cycles of  IVIG, NK cell percentages decreased
significantly and these values persisted throughout gestation.

Results



IVIG therapy for women with RRF and NK or 
NKT‐like cell expansion was a safe and beneficial
therapeutic strategy that associated with high clinical 
pregnancy and live birth rates.

In the absence of  immunological screening, beneficial 
effects of  IVIG in preventing recurrent reproductive 
failure (RRF) have not been reported.

Conclusion



•Problem
We sought to answer two questions:

 First, is there a group of  patients who benefit from IVIG in IVF? 

Second, can this group of  patients be identified by preconception 

blood testing?



 In patients with normal Th1:Th2 and normal CD56+ cell 

levels, IVF success rates were not further improved with 

IVIG therapy.

 IVIG may be a useful treatment option for patients with 

previous IVF failure and preconception Th1:Th2 and/or 

NK elevation. 

Preconception immune testing may be a critical tool for 

determining which patients will benefit from IVIG therapy. 

Conclusion



Heilmann; 2010; 

• Problem

The purpose of  this retrospective, observational study 

was to investigate whether additional treatment with IVIG 

increased the rate of  successful pregnancies after repeated 

implantation failure (RIF).

Which percent of  NK 

cell is harmful ????



A total of  188 women with 226 treatment cycles between 
2007 and 2009 were evaluated for IVIG therapy. 

The percentage of  NK cells was measured two times 
before a new embryo transfer (only women with NK cell 

percentages >12% were included) and after embryo 

transfer at a positive pregnancy test.

Method of  study



Conclusion

In a subgroup of  RIF‐patients with high level of  

CD56+ CD16+ NK‐cells the additional application of  

IVIG leads to a favorable pregnancy outcome



Dosage of  IVIG

• 250-300 mg/kg or 20 gram monthly till 12-20 wk

for nl pregnancy

For IVF :10-15  days before transfer then after positive 

pregnancy test



IVIG  side effects

• As many as 25% of  IVIG recipients experience a 

systemic side effect related to their infusion. 



IVIG  side effects



NKp46, one of  the natural cytotoxicity receptors (NCRs), is a unique 

marker that functions in NK cell cytotoxicity and cytokine production. 

Expression of  NKp46 on NK cells is lower in women with recurrent 

pregnancy loss and pregnancy‐induced hypertension

Evaluation of  NKp46 on peripheral blood NK cells may provide a means 

of  screening for reproductive abnormalities
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Case Presentation





Imunomodulatory agents for Immunotherapy:

1) Active immunization with paternal  leukocyte 

immunization

2)Passive immunization with Intravenous 

immunoglobulin (IVIg) 

3)Intralipid

4)Filgrastim.

5)Glucocorticoid



Intralipid decreases NK 

cytotoxicity both in vitro and in 

vivo

Intralipid



G-CSF has been reported to 

promote the mobilization and 

proliferation of  lymphocytes, 

dendritic cells, and Treg cells

Filagrastim



Glucocorticoids can exert a range of  

positive effects that would be expected to 

promote establishment of  early pregnancy, 

such as suppression of  uterine NK cells 

and promotion of  trophoblast 

proliferation and invasion

Glucocorticoids



Therefore, currently and based on the 

available literature, immunotherapy should 

only be used in the context of  research and 

should not be used in routine clinical practice 

to improve reproductive outcomes. However, 

better-designed RCTs with better patient 

selection are strongly needed to finally 

address the role of  the immunomodulators

currently available.
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