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1. Introduction 

1.1.  Reproductive immunology is an area of medicine that explores how the 
immune system and reproductive system interact with each other. In 
fertility treatment, it is based on the theory that miscarriage may be 
caused by an immune response to the embryo. This idea has been used 
by a few centres in the UK to explain the fertility problems experienced by 
some patients and treatments have been developed that propose to 
increase live birth rate. 

1.2.  Treatment involves intravenous immunoglobulin (IVIg) and drugs 
(steroids, TNF blockers) which are used to suppress ‘natural killer’ (NK) 
cells. NK cells are a type of immune system cell and there has been much 
debate in the literature about their role. They normally circulate in the 
blood and fight viral infections (peripheral NK cells). Cells with similar 
characteristics to NK cells are found in the uterus, but they also have 
important differences. Some clinicians believe that measuring levels of NK 
cells in the blood can give useful information about NK cell levels in the 
uterus.  

1.3.  Some clinicians think that high levels of NK cells in the uterus causes an 
abnormal immune response to sperm and/or embryos, which could be the 
cause of infertility for many patients. Clinicians offering this service 
suggest that the chance of a successful pregnancy can be increased by 
using drugs and/or intravenous immunoglobulin to correct the immune 
response.  

2. Background 

2.1. The HFEA publishes information for patients about reproductive 
immunology on its website. SCAAC fed into the last update of the 
information in 2010 and has continued to monitor research through its 
horizon scanning function on an annual basis.  

2.2. There are conflicting views about the value of NK cell assessment and 
immunosuppressive therapies. At the last consideration (when the patient 
information was updated), studies demonstrated no correlation between 
peripheral NK cells and uterine NK cells, suggesting that tests to measure 
peripheral NK cells give no useful information on uterine NK cells. Other 
studies suggested women suffering from recurrent miscarriage have a 
high number of peripheral NK cells which can be reduced by IVIg therapy, 
leading to an increase in live birth rate in some patient groups. There are 
significant risks and side effects associated with these therapies and 
therefore warning was provided stating that these treatments should only 
be offered to women within the context of clinical trials. The Committee 
concluded that data from prospective randomised controlled trials was 
needed before reliable conclusions can be drawn about potential benefits. 

2.3. This paper presents some recent literature in this area highlighting the 
developments to date. Further to this the Executive has recommended 
consideration to updating the website text where appropriate. 

http://en.wikipedia.org/wiki/Immune_system
http://en.wikipedia.org/wiki/Reproductive_system
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3. Research developments  

3.1. A recent study (Katano et al, 2013) aimed to identify the predictive value 
of preconceptional peripheral blood natural killer (pNK) cell activity in 
patients with recurrent pregnancy loss (RPL). A total of 552 patients with a 
history of two to six consecutive miscarriages were included in the study. 
The predictive value of preconceptional pNK cell activity for subsequent 
miscarriage was analysed. The study highlighted that the age and number 
of previous miscarriages, but not high pNK cell activity, were found to be 
independent risk factors for a subsequent miscarriage. Further to this, no 
effect of bed rest and previous live birth on the likelihood of live birth was 
observed. Elevated pNK cell activity was found to not be an independent 
risk factor for subsequent miscarriage. The study therefore suggested that 
clinicians should not measure the plasma NK activity as a systematic 
recurrent pregnancy loss examination, because its clinical significance is 
yet to be established. 

3.2. Clinical trials of immunotherapy in women with idiopathic recurrent 
miscarriage have, to date, failed to support efficacy in preventing 
miscarriage. Preconceptional uterine Natural Killer (uNK) cell density is 
higher in women with recurrent miscarriage and this has been treated with 
prednisolone (steroidal treatment) by some clinicians.   

3.3. A recent study conducted in the UK, (Tang et al, 2013) explored the 
feasibility of screening women with idiopathic recurrent miscarriage for 
high uterine natural killer cell density and randomising to prednisolone or 
placebo when pregnant. In a pilot randomised control trial, 160 eligible 
women were screened with an endometrial biopsy and those with high 
uNK cell density were invited to return when pregnant for randomisation to 
prednisolone or identical placebo tablets. The outcome measures were 
recruitment rate, women's perspectives, compliance, live birth and 
miscarriage rates, and pregnancy complications. There were no 
pregnancy complications or serious adverse fetal outcomes. This was a 
feasibility trial adn therefore of insufficient size to assess efficacy or 
safety. The article discusses its limitations stating that inconsistency in the 
start date of the trial medication may have affected the outcome in the 
active treatment group. However, it demonstrated that it was feasible to 
recruit women with idiopathic recurrent miscarriage into a ‘screen and 
treat’ trial despite their desire for active medication.   

3.4. A review article by Matthiesen et al (2014) discusses immunologic 
causes, and immune-regulatory therapies recommended for helping 
patients with a history of recurrent miscarriage, using evidence based 
approaches. The review highlights data that may support revalidation of 
heparin as a protective therapy (during early pregnancy) in such cases. 
The review also concludes that newly launched growth factors, GM-CSF, 
and potentially novel agents to suppress inflammatory rejection, including 
regulatory T cells, human chorionic gonadotropin, and M-CSF/IL-10, may 
work for couples with pregnancy losses. The review goes onto highlight 
that clinical studies on immune mediated pregnancy loss are difficult to 
further understand due to poor design, and that trials conducted on 

http://humrep.oxfordjournals.org/search?author1=Ai-Wei+Tang&sortspec=date&submit=Submit
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interventional therapy are restrained by small numbers, and a lack of 
appropriate controls therefore limiting the ability to draw accurate 
conclusions. The article concludes with highlighting that whilst 
development is difficult from a clinical trial perspective, the understanding 
of cell and molecular mechanisms at this level are developing apace and 
novel approaches may be developed. 

4. Conclusion and recommendations 

4.1. Recent research and literature demonstrates progress in understanding 
NK cell function and relationships, and also highlights the challenges and 
feasibility issues relating to clinical trials. The data does not currently 
suggest that the safety and efficacy questions around treatment have 
been addressed. Since current literature still does not provide any data 
using well designed randomised controlled trials, firm conclusions cannot 
be drawn about the value of the technique. Therefore this recent review 
does not change the assessment made by SCAAC for the update in 2010 
or over the course of their horizon scanning work, in recent years.  

4.2. The aim of the patient information is to provide a fair, balanced and 
accurate picture on current progress regarding reproductive immunology 
to assist patients who are seeking to make decisions about fertility 
treatment. The current website information emphasises that the best 
evidence to date is provided by the opinion paper created by Royal 
College of Obstetrics and Gynaecologists1 (RCOG) and the British Fertility 
Society (BFS) review2. It also states that most experts are sceptical about 
the treatment and strongly warns the patients about potential side effects 
and costs. 

4.3.  The Executive suggests that only a minor amendment to the text is 
required to update the stated position as applicable to 2014, and 
acknowledge that the Scientific and Clinical Advances Advisory 
Committee will continue to monitor this area as they have to date.  

4.4. Members are asked to: 

 Review the recent literature in this area and consider the safety 
and efficacy issues that may arise from such techniques. 

 Review the HFEA website text (at Annex A) and provide 
comments to the Executive, relating to possible updates and 
changes including any studies they feel should be added to the 
website text as highlighted articles 

 

 

                                            
1
 http://www.rcog.org.uk/files/rcog-corp/uploaded-files/SIP_No_5.pdf 

2 
L Nardo et al. (2009) Medical adjuncts in IVF: evidence for clinical practice. Human Fertility 12(1):1 – 13. 

 



 

Reproductive Immunology update 
5 

 

 

5. References  

 Katano K, Suzuki S, Ozaki Y, et al. Peripheral natural killer cell 
activity as a predictor of recurrent pregnancy loss: a large cohort 
study. Fertility and Sterility (2013) 100(6): 1629-1634. 

 Matthiesen L, Kalkunte S and Sharma S. Multiple Pregnancy 
Failures: An Immunological Paradigm. Am J Reprod Immunol 
(2014) 67(4): 334-340. 

 Tang AW, Alfirevic Z, Turner MA, et al. A feasibility trial of 
screening women with idiopathic recurrent miscarriage for high 
uterine natural killer cell density and randomizing to prednisolone 
or placebo when pregnant. Hum. Reprod. (2013) 28(7): 1743-
1752. 
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Annex A: Current HFEA website information  
 

Reproductive immunology 
 
On this page: 
 

 What is reproductive immunology?  
 Why may I be offered tests and treatment on my immune system?  
 What tests are offered?  
 What treatments are offered and what are their possible side effects?  
 What evidence is there to show these treatments work?  
 Where can I find out more about these treatments?  
 What is the HFEA´s view on these tests and treatments?  
 What should I ask my doctor?  

 
 
What is reproductive immunology? 
 
Reproductive immunology is a service offered by a few fertility clinics in the UK. It 
includes a range of tests and treatment to do with the patient´s immune system in 
pregnancy. 
 
There is much debate about the role of the immune system in promoting or 
preventing a healthy pregnancy. This information outlines the latest findings and 
views of experts on the topic so far (update to June 2014). 
 
Back to top 
  
Why may I be offered tests and treatment on my immune system? 
 
If you have had repeated miscarriages, some doctors think your immune system 
may be rejecting your pregnancy. Generally, your immune system fights off invading 
cells that have a different genetic pattern to yours. These invaders can include 
viruses or transplanted organs. A fetus in your womb also has a different genetic 
pattern, because it carries the father´s genes as well as yours. So, in a normal 
pregnancy, it is thought that your body does something to stop the fetus being 
rejected - in other words, to suppress the normal immune response. However, there 
is no convincing evidence that immune rejection of the fetus does actually ever 
happen in women with fertility problems. 
 
Natural Killer (NK) cells are immune system cells that normally help the body fight 
infections. The idea has arisen that your NK cells may be attacking the fetus as an 
invader. The doctors may suggest testing your blood for high levels of NK cells and 
then using drugs to suppress the action of these cells. 
 
However, many doctors question this approach. It is not clear whether:  
 

 the Natural Killer (NK) cells normally found in the blood ever do attack the 
fetus  

http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#1
http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#2
http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#3
http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#4
http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#5
http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#6
http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#7
http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#8
http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#wrapper
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 measuring and then suppressing the level of NK cells in the blood has any 
effect on the chances of a successful pregnancy.  
 

What are Natural Killer (NK) cells? 
 
NK cells are one type of lymphocyte - an immune cell - normally circulating in blood.  
The lining of the womb contains immune cells that resemble NK cells in many ways, 
so they are called uterine NK cells.  
 
But there are two main differences: 
 

 Uterine NK cells are not found in the blood. They occur only in the lining of the 
womb during early pregnancy, while the embryo is implanting itself there and 
the placenta is developing. Therefore some doctors and scientists strongly 
doubt whether any meaningful information about uterine NK cells can be 
obtained from a blood sample.  

 There is no evidence that uterine NK cells are destructive and attack placental 
or embryonic cells.  

 
What do uterine NK cells do? 
 
Uterine NK cells are present in large numbers in the wall of the womb at implantation 
and in the early months of pregnancy. They seem to help the placenta link up with 
your blood vessels and so set up a healthy supply line to the fetus. However, 
scientists don´t know exactly how they do it. (In mice that lack NK cells in the womb, 
development of the placenta is abnormal and the young are smaller than usual.)  
  
Back to top 
  
What tests are offered? 
 
Some clinics offer blood tests to measure the level of NK cells in your blood and how 
effectively they kill invader cells.  But these blood tests will only measure blood NK 
cells and can´t measure or test uterine NK cells.  There is no strong evidence that 
the number and activity of NK cells in the blood says anything about the number and 
activity of your uterine NK cells. 
 
So these tests, and any treatment based on them, are in their early days and there is 
very little scientific evidence to show they are effective.  
 
Back to top 
  
What treatments are offered and what are their possible side effects? 
 
Treatments to "suppress NK cells" offered by some clinics include:  
 

 high-dose steroids  
 intravenous immunoglobulin (IVIg)  
 tumour necrosis factor-a (TNF) blocking agents. 

  

http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#wrapper
http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#wrapper
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These treatments are not licensed for use in reproductive medicine. As with all 
medical interventions they carry risks and potential side effects. You should make 
sure you are told about all these. You should only receive treatment after giving fully 
informed consent. 
 
Also, there is no widely accepted scientific explanation of any benefits these 
treatments may have in reproductive medicine. 
 
Steroids 
 
Corticosteroids are a type of drug (a synthetic hormone) that can suppress immune 
responses, and are routinely used in the treatment of arthritis, asthma and other 
autoimmune disorders.  
 
However, there is no proven advantage in using steroids in the first three months of 
pregnancy, and the risks to you and your baby outweigh any possible benefits. The 
National Teratology Information Service recommends that pregnant women avoid all 
drugs at this stage unless they are likely to benefit your health.  
 
The Committee on Safety of Medicines says that corticosteroids taken in pregnancy 
can carry a small risk of poor fetal growth, though there is little other risk to the fetus.  
A clinical trial in Canada tested the effect of giving pregnant women, who had 
previously suffered two or more unexplained miscarriages, a corticosteroid 
(prednisone). The study found that prednisone didn´t prevent miscarriage, and 
increased the risk of high blood pressure, diabetes and premature birth.  
 
Intravenous immunoglobulin (IVIg) 
 
IVIg is made from antibodies extracted from the blood plasma of many different 
donors. It is mainly given by intravenous drip as a treatment for immune deficiencies 
and autoimmune diseases.  
 
IVIg carries varied and sometimes unpredictable risks:  
 

 Side effects can include headache, muscle pain, fever, chills, low back pain, 
thrombosis (blood clots), kidney failure and anaphylaxis (a bad reaction to the 
drug), though these effects are generally mild and occur in less than one in 20 
patients.  

 Because immunoglobulins come from donor blood, there is the possibility of 
introducing blood-borne infections, such as hepatitis, HIV or CJD.  

 IVIg contains antibodies. During pregnancy, antibodies cross the placenta into 
the bloodstream of the fetus. Therefore, in theory, IVIg antibodies could enter 
the fetal bloodstream, where they might react against some of the baby´s 
cells. However, this has not been seen in practice.  

 
A detailed review of the risks associated with IVIg states "the practitioner considering 
IVIG for an unproven use must seriously weigh the potential benefit versus potential 
harm because of its varying and sometimes unpredictable immunomodulatory 
effects". 
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TNF-a blocking agents 
 
Tumour necrosis factor (TNF) is a chemical produced by immune system cells, such 
as  NK cells, which promotes inflammation and allows the immune system to attack 
the source of infections. TNF-a blocking agents are drugs used to block the effect of 
TNF - stopping inflammation but making the attack on infection less effective - and 
are routinely used in the treatment of arthritis, asthma and other immune disorders. 
Several clinics offer the use of TNF-a blocking agents (Enovel, Remicade and 
Humira). However, there are risks: 
 

 The makers of Remicade (infliximab) warn that using it may increase the risk 
of septicaemia; chronic infections such as tuberculosis; cancer of the 
lymphatic system; liver problems; white blood cell disorders; and strong 
reactions to the drug.  

 The British National Formulary says infliximab should not be used in 
pregnancy.  

 Humira (adalimumab) is not licensed for use in implantation failure (when the 
embryo fails to embed itself in the lining of the womb). Its effects on 
reproduction and fetal development are unknown.  

 
Back to top 
 
What evidence is there to show these treatments work? 
 
These tests and treatments are very new. They are based on claims that women 
who have repeated miscarriages or failed IVF had raised levels of NK cells in the 
blood; and on studies of pregnancies in these women after being treated with IVIg. 
However, the research studies may not be valid because of the differences between 
blood NK and uterine NK cells. And because the sample of patients was small, there 
are doubts about the value of the research results. 
 
Three additional trials have suggested that IVIg may help prevent miscarriage. But 
the results are not reliable as too few patients took part and their treatments varied. 
To date , there is little scientific proof that these treatments are effective in improving 
your chance of having a baby. The little evidence currently available is strongly 
questioned by other clinicians and experts.  
 
Professional guidance (RCOG) suggests that you should only be offered these 
therapies as part of clinical trials that are prospective, randomised and controlled (in 
other words, trials where the method of analysis is decided beforehand; patients are 
assigned randomly to one of the treatments being compared; and the new treatment 
is being tested against at least one well-tried treatment). Also, doctors should assess 
the results from these trials before drawing reliable conclusions about their potential 
benefits. 
 
Back to top 
  
Where can I find out more about these treatments? 
 
You can read more in the following sources: 

http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#wrapper
http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#wrapper
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1) For a useful review of research please refer to the latest Cochrane 

Collaboration review of this field: Porter TF, LaCoursiere Y, Scott JR. 
Immunotherapy for recurrent miscarriage. Cochrane Database Syst Rev. 
2006; 19 (2): CD000112.  

 
The Cochrane Collaboration is a group of over 11,500 volunteers in more than 
90 countries who apply a rigorous, systematic process to review the effects of 
interventions tested in biomedical randomised controlled trials. Cochrane 
reviews are considered to be a reliable source of evidence in healthcare. 

 
This review of immunotherapy for recurrent miscarriage concluded that:  

 
"Neither immunization with paternal leukocytes nor treatment with intravenous 
immune globulin (IVIG) improve the live birth rate in women with unexplained 
recurrent miscarriage. Both are expensive and have potential serious side-
effects. Moreover, women should be spared the pain and grief associated with 
false expectations that an ineffective treatment might work. These therapies 
should no longer be offered as treatment for unexplained recurrent pregnancy 
loss. Furthermore, immunological laboratory tests which have been previously 
advocated as justification for immunotherapies have no predictive value for 
pregnancy success and should be abandoned." 

 
2) The Royal College of Obstetricians and Gynaecologists (RCOG) Scientific 

Advisory Committee have published an opinion paper (Immunological Testing 
and Interventions for Reproductive Failure. June 2008), which is available on 
their website.  
 
The opinion papers states that “measurement of peripheral blood NK (PBNK) 
cell numbers or activity as a surrogate marker of events at the maternal-fetal 
interface is inappropriate….  A recent large UK study reported PBNK cell 
levels in predicting IVF cycle outcome to be ‘little better than tossing a coin’.”  
It concludes that “With the exception of aPL [anti-phospholipid antibodies] 
testing among women with recurrent miscarriage, there is little evidence to 
support any particular test or immunomodulatory treatment in the investigation 
and treatment of couples with reproductive failure. These tests and treatments 
should be restricted to those entered into formal research studies.” 
 

3) The British Fertility Society (BFS) have published a review of evidence for use 
of medical adjuncts (supplementary procedures) in IVF, which covers a range 
of immunological tests and treatments.  
L Nardo et al. (2009) Medical adjuncts in IVF: evidence for clinical practice. 
Human Fertility 12(1):1 – 13. 
 

4) Two papers reviewing the science of NK cells in pregnancy are freely 
available:  
 
Moffett A, Regan L, Braude P. Natural killer cells, miscarriage, and infertility. 
BMJ.  2004;329:1283-1285. 
 

http://www.rcog.org.uk/resources/Public/pdf/SAC_Paper_5.pdf
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Rai R, Sacks G, Trew G. Natural killer cells and reproductive failure--theory, 
practice and prejudice. Human Reproduction. 2005; 20(5):1123-1126. 
 
New studies and views in this field are continually being published. The 
Cochrane Collaboration review and the RCOG opinion paper and the BFS 
review do not take into account studies that have gone to press since they 
were written.  
 

Back to top 
  
What is the HFEA´s view on these tests and treatments?  
 
Unlike IVF itself, immunological tests and treatments do not require a licence from 
the HFEA. The primary role of the HFEA is to license and monitor centres that 
provide IVF treatment, other assisted conception procedures and human embryo 
research. 
 
But fertility clinics licensed by us do have to provide appropriate information about 
any proposed tests or treatment to make sure you understand any risks and side 
effects and are giving informed consent. 
 
There is little scientific evidence to show that these treatments are beneficial. The 
best information we can give patients is that presented in the Cochrane 
Collaboration review, the RCOG opinion paper and the BFS review. 
 
We would advise anyone being offered such tests and treatment to discuss them 
fully with their GP and clinic and to question the reasons for and against having 
them.  
 
Back to top 
  
What should I ask my doctor? 
 
If you are recommended immunological treatments as part of your fertility treatment, 
we advise you to make sure you feel properly informed about the potential benefits 
and risks of the tests and treatment. 
 
Your clinic should explain:  
 

 why they think the tests and treatment may help you   
 what the risks and side effects may be  
 the costs you will incur.  

 
Remember that treatments can only be properly assessed in the context of a 
randomised clinical trial. Stories about individual women who have achieved a 
successful pregnancy after receiving these treatments do not prove that the 
treatments were effective.  Without a proper clinical trial there is no way to assess 
whether a particular treatment has had any benefit. 
 
Before agreeing to any immunological treatment, it is important to talk through all 

http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#wrapper
http://www.hfea.gov.uk/fertility-treatment-options-reproductive-immunology.html#wrapper
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these topics with your clinic as well as with your GP. You also need to have had an 
opportunity to weigh up all the issues, and you should feel happy with your decision. 
 
Questions you may want to ask include: 
 

 Why do you think I need this treatment - can you explain what you think is 
happening in my body?   

 What data or evidence do you have to prove that this treatment will improve 
my chance of having a baby?  

 What will the treatment involve for me?  
 How much difference do you think having this treatment will make for me?  
 What are the side effects and risks of the treatment?  
 How much will the tests and treatment cost me?  
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