Thin Endometrium: 

The Connection to Chemical Pregnancy and Unexplained Infertility

While there is no officially accepted definition of  “thin lining”, a measurement of the endometrial lining less than 8mm on the day of surge/positive ovulation predictor test is commonly accepted as meeting the criteria for thin endometrium.  This information comes from American Society for Reproductive Medicine abstracts that studied the relationship of endometrial thickness on day of surge/hCG trigger and pregnancy outcomes.  Their data supports the position that the optimal thickness for the endometrium at the time of surge was between 8 and 13 mm.  They also made distinctions in the quality of the lining pattern, but for this discussion we are looking only at an endometrial pattern that is three-layered. 

In my practice clinical signs and symptoms of microvascular compromise are evaluated and specific laboratory tests are ordered to diagnose clotting imbalances in all women with a history of infertility and/or recurrent pregnancy loss.  In theory, a clotting imbalance that leans toward net positive clotting (increased blood clotting) would make blood vessels constrict. The effect of this increased clotting would be most pronounced in the very small vessels, such as those that surround and feed the ovarian follicle and endometrial lining. Since we know that heparin is a potent vasodilator that increases the release of nitric oxide, I prescribe low dose heparin to enhance blood flow to the ovary and uterus in an attempt to improve chances of a successful conception and pregnancy. Not all women, however, will respond to this treatment.

Why is a thin endometrium important?


In order to develop an optimal endometrial lining, women need a good level of estrogen, delivery of the estrogen to the target tissue (endometrium) and utilization of the estrogen to make the endometrial glands respond.  It is similar to building a house.  A builder needs enough supplies (estrogen), delivered to the site (open blood flow), to someone at the site who facilitates organized use of materials (immune response).


In women who produce too little estrogen, medications can be prescribed to “super-ovulate” the ovaries, causing more than one follicle to develop which, in turn, produces much higher estrogen levels. Higher estrogen levels should overcome any deficiency in the materials needed to build the endometrium.  This treatment plan is used empirically in women with unexplained infertility. 


In women who have problems with the delivery of the estrogen to the target tissue or the building site, we have used vasodilators, such a heparin or heparin-like compounds, and Viagra.  Each of these medications enhance the release of nitric oxide which results in dilation of the blood vessels and improved blood flow.  We also use antiplatelet compounds, such as aspirin or Garlique, to reduce platelet activation that increases clotting and causes blood vessels to tighten.  


In spite of these treatments, a small group of women fail to see improvement in their endometrial linings.  If we rule out women with obvious reasons for thin endometrial lining, such as women whose mothers took DES while they were pregnant with them, there remains no reasonable explanation for this phenomenon.

It has been postulated that these women may have an impediment to endometrial development within the building site itself: the endometrium.  It is my belief that abnormal immune factors may exist inside the endometrial tissue that harms the developing lining or the growth of an early embryo; hence, failure of an early embryo to implant or early miscarriage.  This theory suggests that there are white blood cells or immune factors in the endometrium that are detrimental to endometrial development.  The measurement of peripheral or endometrial natural killer cells have been reported as an index for predicting poor outcomes, however, this approach is still very controversial.  During the past 18 years, various models have been presented that seek to improve the immune status through the use of steroids, white blood cell immunizations, or intravenous immune globulin therapy (IVIG).  Most of these treatment plans were designed for the woman who has had recurrent miscarriage, not one who has unexplained infertility.

What do we really know?


Let me detail the facts have and arrange them into a model that tells a story:

· White Blood Cells (WBC)-all types of white blood cells “talk” to the early developing embryo. 

· WBC profiles change during the menstrual cycle.

· Intrauterine contraceptive devices (IUD) create hostile endometrial inflammation that is designed to reduce early implantation.  

· Viruses can infect a WBC and kill it, but those that survive produce FAS ligand creating a WBC that is very cell-toxic.


· FAS ligand is a molecular prong, much like a tire treddle, that is induced on the endometrium in the presence of corticotropin releasing hormone.(CRH)

· Estrogen appears to enhance CRH at the endometrium.

· Mature WBC’s have FAS receptors on them.

· FAS ligand binding to FAS receptors appears to be a common way in which the body initiates “programmed cell death” throughout the body.

· There are WBC’s that do not have FAS receptors on them; immature WBC’s are one type of them.  This FAS receptor is denoted as CD95+.

The Working Model


Now that the facts are outlined, a plausible story or model can be created.  First, keep in mind the uterine cavity has to undergo extreme changes each month.  Prior to menstruation, there is an invasion of white blood cells that continues throughout bleeding.  This inflammatory response may protect the woman from infection which, of course, is a good thing.  Once bleeding has stopped, the endometrium is reestablished, and the primary defenses of an intact lining are in place, the uterus begins to change to create a good lining and thus a “nursery” for the early embryo.  This means getting the angry warrior WBC out of the “nursery”.   










The increase in estrogen during folliculogenesis may be the signal to stimulate endometrial CRH production.  This CRH signals the formation of the FAS receptors on the endometrial lining.  These FAS receptors, or molecular prongs, will link up with the FAS receptors on the mature, active WBC and cause them to go through programmed death.  This should remove these WBC from the “nursery”.
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If there are WBC that have no FAS receptor, such as an immature WBC, or a WBC that is able to shield the FAS receptor, such as an infected WBC, these atypical cells will not undergo programmed death, or apoptosis.  This could be the situation in the unexplained infertile or chemical pregnancy patient
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If there is a virally altered WBC with FAS ligand, the body may produce immature WBCs in response to the immediate threat.  This immature release of WBC is seen often in other infection, much like recruiting 17 year old boys to fight during a war. Since the immature WBC has no FAS receptor it is the best hope to go up against the virally altered WBC with FAS ligands.  If the defending WBC had FAS receptor, it would fall prey to the altered WBC with the FAS ligand. 

What things do I consider may work to make lining thicker, and improve outcomes for UI and chemical pregnancy patients?

More estrogen:


To make more estrogen, I superovulate to make more follicles, hence more estrogen.  I have given estrogen vaginally, transdermally, or by injection.

Enhance delivery of estrogen to the target tissue:


To enhance delivery of the estrogen to the target tissue, I seek to vasodilate and unblock the blood vessels.  This may be a combination of vessel dilators such as heparin or heparin-like compounds, aspirin or garlique, or viagra and an amino acid call L-arginine, 500mg 2-3x/day. (L-arginine is the precusor to nitric oxide)  In addition, if there is any evidence of a fibrinolytic disorder, such as elevated PAI-1 or Lpa, I look to add things that will enhance fibrin digestion.  

Enhanced fibrin digestion is to attempt to balance the clotting to clot digestion cascades.  The effect of net positive soluble fibrin is to dimerize into an insoluble fibrin that will precipitate against the vessel walls and irritate the vessels.  This will create vasospasm.  If there is elevated PAI-1, I use low carb dieting, exercise, and glucophage, to lower circulating insulin levels and enhance insulin binding.  To date, we have confirmed the decline in PAI-1 levels with this approach in over 100 patients.


If there is elevated lipoprotein a, (Lpa), this is more problematic.  There is a strong association with Lpa and stroke and MI in one’s 50-60s and this may be familial.  Lipoprotein a appears to mimic fibrin, and binds to plasminogen, thus inhibiting plasminogen activation.  Without plasminogen activation, fibrin digestion is impaired and fibrin may accumulate.  For these patients with Lpa, we have not been very successful in reducing the levels of Lpa.  We suggest increased betacaroteine, 15mg/day till pregnant, slo-niacin, 50mg 2x/day, garlique/baby aspirin, and a vitamin called cellular essentials from Rexal.com.  Another approach to stimulating fibrinolysis is to add bromelain, a pineapple extract.  This is found alone or in a natural antiinflammatory called Wobenzyme-N.  In all of these supplements, I only recommend they be taken up to the point of ovulation.    

Dealing with immune issues:


This area is most problematic and controversial, mostly due to the early position that these things were applied to recurrent miscarrying patients with clinical losses. The use of the biological response modifiers in the form of WBC immunizations, or the IVIG or the killed staph preparations were directed towards this group, and the data was marginal at best.  This approach polarized the medical community and politicized the debate, culminating in a FDA intervention suspending WBC immunizations.  This ban cited a 2001 article from Spain, suggesting that there was some delay or difficulty in conceiving in the RSA population, following WBC immunizations. 


In focusing on the unexplained infertile patient or the patient with chemical pregnancies, the use of immune modification may have merit. We currently add steroids to  such patients and for unexplained infertility patients, IVIG is given.  My experience in the past with this entire group of patients was very promising, if we gave them WBC immunizations. After two immunizations, 70-80% of thin endometrium patients would make a thicker lining,(also on heparin and aspirin), and 80% of this group would conceive.  This left a smaller group of patients for us to ponder.  


With the ban on WBC immunizations, we have searched for an alternative.  In 2001, the Japanese have published on the use of killed staph preparations as adjunctive therapy in RSA patients. They found elevated NK cell levels and treated with either KSP or WBC preps. In both groups, NK cell levels normalized and the ongoing pregnancy rates increased to 88%.  Unfortunately, killed staph preparation is not available in the USA, but may be available on an individual basis, if the individual petitions and arranges to have it sent here. 


There is no strong explanation as to why WBC or KSP may lower NK cells in circulation, or even if such a thing is a factor in reproductive dysfunction.  I have not subscribed to the model that WBC immunizations make a blocking antibody that coats and camoflagues the developing embryo.  I suspect the introduction of these biological response modifiers such as WBC, foreign proteins, or KSP, all induce the immature WBC to acquire the FAS receptor, thus making them susceptible to apoptosis.  This would induce WBC, specifically NK cell death in the endometrium, and decrease the peripheral detection of the elevated NK cell activity.  


In the case of a cytotoxic WBC with FAS ligand, the use of the IVIG may be the only way to remove these cells from circulation and the endometrium, but this is about $1800.00 including infusion.   I have attempted to use concentrated collostrum, utilizing the transfer factor, or T-cell stimulator as a poor man’s way of getting the immune system to clear any viruses or infected cells and we have been having intermediate success.  I still believe there are some patients who will need to go the IVIG route.


Less invasive ways to reduce the effects of the toxic WBC on the endometrium is to direct treatment at the potential toxic oxygen metabolites that WBC are known to create.  For this reason, I have been using pychnogenol, or grape seed extract, a proanthenol, with remarkable improvement in difficult thin linings.  This pychnogenol is a powerful antioxidant, and it may be neutralizing the toxic oxygen metabolites from the WBC, and allowing the linings to flourish and implantation to occur.       

A final subset could be related to chronic inflammation and the immune changes that are associated with it.  This would be detected in a luteal phase biopsy, and thus a combined course of antibiotics and rebiopsy for test of cure.

