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Consent Release

Pregmune Medical PA is pleased to deliver this IRMA (Immunological Reproductive Multifactor Assessment)
report to you and your ordering physician via the Pregmune Platform consistent with the terms and
conditions within the Consent and Agreement previously executed by you, which you can find within your
Patient Portal account.  The remote consultation represented by this report is complex and should be
reviewed by you in conjunction with your physician.  In connection with this Report you acknowledge receipt
of Pregmune Medical’s Notice of Privacy Practices (shown in your Patient Portal account) which describes
the how information about you is used and disclosed by Pregmune Medical and consulting medical
providers who are supported by business associates under contract to deliver services on their behalf
consistent with HIPAA and the terms and conditions within the Consent and Agreement.
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Patient History & Demographics

Name: Jane Doe

Patient Demographics Partner Demographics

Patient Fertility & Medical History Summary

Patient ID:

DOB: 01/02/1983

Age: 38

Height: 5'5"

Weight: 125 lbs.

BMI: 20.8

Patient ID:

Name: John Doe

DOB: 01/10/1977

Age: 43

Height: 6'0"

Weight: 210 lbs.

BMI: 28.5

Address: 21200 Pinelakes boulevard

City/State/Zip: Jersey City, NJ 7305 Email: jdoe@gmail.com

Phone: 605-523-9823
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Type of Infertility: Primary
Number of Pregnancies: 4
RPL: Yes
Stillbirths: 0
Live Births: 0
Miscarriages: 5
Failed IVF Transfers: 5
Any medical/autoimmune conditions? Prediabetic, dysmenorrhea, endometriosis, fibroid
Any family medical/autoimmune conditions?
Is she on fish oil or any medications? No
Known allergies to medications:
Male partner: any issues? No
Embryos stored? No
Number of embryos (if yes) 0
Number of embryos genetically tested? 0
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Results Summary

Above Average

Live Birth Success Rate

Below Average Average Above Average

What you need to know

The predicted Live Birth Success Rate tells you the likelihood of a successful full-term delivery
assuming the implementation of all recommended follow-up care. The calculation is generated using
a customized algorithm based on a source data set of over 1000 patient observations (patient using

own egg and <45 years old).

Fetal HLA-C and maternal KIR (uterine NK cell) interaction

HLA Mismatches

HLA Homozygosity

Anti-HY Immunity

Anti-HLA Antibodies

Embryo MTHFR prediction and Risk for implantation failure

Chromosome Analysis

Thrombophilia

Autoimmunity

Thyroid

Serological

Inflammatory

Metabolic

Nutritional Analysis

Chromosome Analysis

Thrombophilia

MTHFR Analysis

Semen Assessment

Comprehensive

Advanced

Nutritional Analysis

Female Assessment Male Assessment

Parental Compatibility

Lower Risk

Lower Risk

Lower Risk

Lower Risk

Lower Risk

Normal

Lower Risk

Medium Risk

Lower Risk

Lower Risk

Medium Risk

Medium Risk

Higher Risk

Normal

Lower Risk

Higher Risk
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Results Summary (cont'd.)

Recommended Actions

Immunological/Fertility Treatment
ACOG/ESHRE recommendations
Higher risk for thrombophilia (inherited): Lovenox and low dose aspirin (75 to 100mg a day).
Other recommendations (published clinical trial)

Hormonal/Metabolic Treatment
The patient is pre-diabetic and may benefit from Metformin.

Nutritional Recommendations
The patient is in the High-risk category and may benefit from EPA/DHA supplementation of 6g /day
-3 pills, 2 times a day- as her w6/w3 ratio is at 15. After 2 weeks, her intake should be reduced to 4
g/day for 2 weeks and further reduced to 3g/day for another 2 weeks. The patient can buy fish oil
on our supplement website; it is named Omega 3 Optimize and contains two essential omega 3 fatty
acids (EPA and DHA). The patient can buy fish oil on our supplement website; it is named Omega 3
Optimize and contains two essential omega 3 fatty acids (EPA and DHA).
The patient's MTHFR activity is of about 60% which places her in the moderate-risk category for
homocysteine accumulation leading to inflammation and pregnancy complications. She may benefit
from methylated folate supplementation. She can buy methylated folate on our supplement website;
it is named Methyl Optimize and contains methylated folate in addition to
essential B vitamins.

Further Evaluation

Additional Doctor Comments
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Parental Compatibility

Pregmune’s parental compatibility assessment determines your risk for a defective placentation
by assessing the type of protein KIR (expressed on your uterine NK cells) as well as your and your
partner’s HLA-C genotype. Further, the level of HLA homozygosity and the degree of HLA allele
sharing modulates maternal immune tolerance towards the embryo thus impacting chances for a

successful pregnancy.

Fetal HLA-C and Maternal KIR (Uterine NK Cell) Interaction

Maternal HLA-C Group Paternal HLA-C Group
C1/C1 C1/C2

IRMA Report
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KIR AB

Maternal KIR
Haplotype

Uterine NK cell

+KIR2DS1
Paternal
HLA-C
C1/C2

Maternal
HLA-C
C1/C1

Fetal HLA
C1/C1
50%

Fetal HLA
C1/C2
50%

Lower Risk

0 1 2

Maternal KIR A Content Score
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Fetal HLA-C and Maternal KIR (Uterine NK Cell) Interaction (cont'd.)

HLA Mismatches

Class II Alleles
4 of 6 Total Class II Mismatches
0 of 2 Supertype Mismatches

The patient is at lower risk for failure to generate immune tolerance towards paternal antigen found
on the embryo due to her specific maternal KIR-fetal HLA-C interaction. All looks good! No further

recommendations.

What this means for you

What this means for you

There is no lack of HLA class II allele mismatching which does not impact the ability of the maternal
immune system to generate tolerance for paternal antigens present on the embryo. All looks good!

No further recommendations.

Lower Risk

DQ Alpha DQ Beta HLA-DRB1 DRB3/4/5

0 of 22 of 21 of 21 of 2
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Uterine natural killer cells (uNK) secrete a unique repertoire of cytokines and growth factors that
regulate blood vessel growth and development (also known as spiral artery remodeling) leading
to a healthy placentation that supports embryo growth. This secretion is modulated based on the
type of interaction (activating or inhibitory) taking place between your KIR receptor (present on
the surface of uNK) and the HLA-C of your embryo (inherited from both partners). This test aims to
predict the risk you may have for a placental dysfunction that can lead to miscarriage and pregnancy

complications. Read more

What you need to know

7

What you need to know

A certain level of difference between the mother's and father's HLA alleles (inherited by the embryo
and defined as a mismatch) is necessary to actively generate immune tolerance of the embryo. Thus,
couples with low number or no mismatched alleles for HLA genes may be more prone to infertility,

repeated implantation failure, and recurrent pregnancy loss. Read more
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HLA Homozygosity

Homozygosity of Class II Alleles

Anti-HY Immunity

HY Immunity

What you need to know

Homozygosity of HLA class II alleles leads to a limitation in the repertoire of paternal class II antigens
that can be presented to the maternal immune system. Thus, your immune system does not generate
tolerance for paternal antigens found on the embryo, in the most optimum way. The more alleles

diversity there is, the better it is.

What this means for you

The patient is at lower risk for failure to generate immune tolerance towards paternal antigen found
on the embryo as there is no significant homozygosity of class II alleles.  All looks good! No further

recommendations.

What this means for you

The patient is at lower risk for triggering the development of anti-HY responses. All looks good! No
further recommendations.

What you need to know

Healthy women, pregnant with a boy, may generate an immune response against HY antigens (male
specific minor histocompatibility antigen). Women with a first born boy and carrying HY restricting
HLA allele (HYrHLA alleles) have significantly reduced chances for a subsequent live birth.

Read more

Lower Risk

Lower Risk
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What you need to know

Your immune system (B cells) can target paternally derived HLA molecules, present on the embryo.
HLA antibodies are commonly found in pregnant women and paternal-specific anti-HLA antibodies
are considered harmless during most pregnancies. Nevertheless, they have been associated with
early miscarriages, obstetrical complications and secondary infertility. They may denote a particular
ability from the maternal immune system to develop an aberrant immune response to paternally

derived antigens. Read more

What this means for you

The patient is seronegative for anti HLA antibodies. No further recommendation.

Anti-HLA Antibodies

HLA Class 1 Ab HD HLA Class 2 Ab HD

Lower Risk

>10K MFI4-10K MFI1.5-4K MFI0-1.5K MFI Anti-HLA Ab partner specificAnti-HLA Ab

Anti-HLA Ab typeAnti-HLA Ab titer
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aHLA-Ab class I aHLA-Ab class II
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Your MTHFR genotype (both partners) can help us predict your risk of having embryos carrying two
copies of the T allele. This genotype has been associated with a failed implantation in patients
experiencing reccurent pregnancy losses and/or recurrent implantation failures. Read more

What you need to know

What this means for you

MTHFR 677 MTHFR 677
Carrier father: Carrier mother:

Embryo MTHFR Prediction and Risk for Implantation Failure

Carrier father Carrier mother
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IRMA Report

Female Assessment

Pregmune’s female assessment is an extensive panel of tests that determines if your thyroid
function, hormonal and inflammation levels are within optimal range. It determines your risk for
autoimmunity (production of antibodies potentially attacking your own body or your baby), as well
as your risk for blood clot formation. The panel also determines whether your diet is balanced or if
it may trigger inflammation by looking at your free fatty acid, folic acid and Vitamin D levels.

Female Chromosome Analysis

Low Risk
46,XX
Normal female karyotype

A karyotype (or chromosome analysis) is a test that evaluates the number and the structure of your
chromosomes (genetic blueprint) to detect any abnormalities.

Cytogenetic analysis of PHA stimulated cultures has revealed a FEMALE karyotype with an
apparently normal GTG banding pattern in all cells observed. This result does not exclude the
possibility of subtle rearrangements below the resolution of cytogenetics or congenital anomalies

due to other etiologies.

What you need to know

What this means for you

11

Table of Contents

Jane Doe          DOEJ010283F-IRMA          04/28/2022

https://pregmune.com/


IRMA Report

MTHFR, DNA Analysis

DNA Analysis

MTHFR (%)

30 36 65

MTHFR gene

What you need to know

What this means for you

MTHFR (5, 10 methylenetetrahydrofolate reductase) is one of the key enzymes involved in folic
acid metabolism. A normal activity of this protein is crucial to maintain optimal levels of circulating
folate and methionine and is key to prevent the accumulation of homocysteine responsible for
inflammation and pregnancy complications. This test aims to detect genetic mutation that lower

MTHFR activity and trigger inflammation. Read more

12

*Disclaimer: Please note that this is not a complete thrombophilia assessment. Our limited thrombophilia panel is a combination of three
genetic tests designed to provide evidence of inherited gene mutations that are associated with an increased risk for developing
thromboembolism (blood clot formation) and experiencing reccurent pregnancy losses. Individuals who have inherited a pathogenic variant
for one of these genes may have a predisposition to excessive blood clot formation and miscarriages. In addition, we are testing for both h..

Female Thrombophilia*
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IRMA Report

What you need to know

What this means for you

Female Thrombophilia (cont'd.)

Lower RiskHomocysteine

Homocysteine (umal/L)

14.5

Hyperhomocysteinemia (high homocysteine levels) is observed in approximately 5% of the general
population and is associated with increased risk for many inflammatory disorders as well as adverse

pregnancy outcome.

The patient's homocysteine level is NORMAL

5.1

13
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DNA Analysis

What you need to know

What this means for you

Female Thrombophilia (cont'd.)

PAI-1 4G/5G Polymorphism
Heterozygous 4G/5G

Medium Risk

Promoter region of PAI-1 gene

The main function of plasminogen activator inhibitor type 1 (PAI-1) is to decrease fibrinolysis (process
that prevents blood clot formation). PAI-1 gene polymorphism (variation of the gene) has been shown
to modulate the expression of PAI-1. This test aims to determine if you carry a specific allele that may

increase PAI-1 activity thus increasing your risk for blood clot and miscarriage. Read more

The patient is heterozygous 4G/5G for the PAI-1 genotype which places her in the lower risk
category for thrombosis risk but she is at increased risk for miscarriage by +46%.

Your PAI-1 activity is within normal range but you are at higher risk for miscarriage. This should
warrant a close monitoring during pregnancy.

5G allele

4G allele

14
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DNA Analysis

What you need to know

What this means for you

Female Thrombophilia (cont'd.)

Factor II
Negative G/G

The prothrombin factor II 20210 G→A mutation has been identified as the second most common
independent risk factor for blood clot and is associated with many disorders including thrombophilia
and pregnancy complications. This test checks if you carry the mutation responsible for increasing

your risk of blood clot and pregnancy complications.
will help reduce your risk for blood clot. Read more

The patient is homozygous G/G for the Prothrombin Factor II 20210 nucleotide which places her at
the lower risk for thrombosis and does not increase her risk for another miscarriage. All is good! No

further recommendation.

Lower Risk

G allele

G allele

Prothrombin Factor II,
nucleotide position 20210

15
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DNA Analysis

What you need to know

What this means for you

Female Thrombophilia (cont'd.)

Factor V
Negative G/G

Lower Risk

Factor V gene,
nucleotide position 1691

Factor V (Leiden) mutation 1691 is a common point mutation G→A that increases you risk for blood
clot formation and accounts for many cases of reccurent pregnancy losses. This test checks if you

carry the mutation responsible for increasing these risks. Read more

The patient is homozygous G/G for the Factor V 1691 nucleotide which places her at the lower risk
category for thrombosis risk and does not increase her risk for another miscarriage. All is good! No

further recommendation.

G allele

G allele

16
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What you need to know

What this means for you

Female Thrombophilia (cont'd.)

The patient is not at higher risk for blood clot formation. All is good! No further recommendation.

INR, PT and aPTT are part of a prothrombin test aiming to determine your risk for blood clot or
excessive bleeding.

Lower Risk

1.0

10.1

26.0

INR, PT, aPTT

INR (ratio)

PT (sec)

aPTT (sec)

0.91.2

9.1 12.0

24 33

17
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What you need to know

What this means for you

HLA Autoimmune Disease Predisposition

Female Autoimmunity

Human Leukocyte Antigen (HLA) genes are a cluster of genes involved in initiating an immune
response. Some HLA alleles/haplotypes (group of genes) are associated with a predisposition to the
development of various autoimmune conditions that can negatively impact your fertility. This test
assesses your HLA system which is crucial to determine key mechanisms that may be impact your

fertility. Read more

You harbor DRB1*09:01. You harbor DRB1*11 which is part of the DR5 serotype. You harbor B*51. You
harbor B*57 and C*07. This may predispose you to the following conditions: rheumatoid arthritis,
lupus, Hashimoto’s thyroiditis, primary antiphospholipid syndrome, thrombotic thrombocytopenic

purpura, Behcet’s disease, psoriasis, and psoriatic arthritis.

Medium Risk

18
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Female Autoimmunity (cont'd.)

Lower RiskAntiphospholipid Antibodies (APAs)

Anticardiolipin IgG (GPL U/mL)

1420 80

<9

Anticardiolipin IgM (MPL U/mL) <9

12 20 80

Anticardiolipin IgA (APL U/mL) <9

12 20 80

Anti Beta-2 Glycoprotein I IgG  (GPI IgG units) <9

20

Anti Beta-2 Glycoprotein I IgM (GPI IgM units) <9

32

Anti Beta-2 Glycoprotein I IgA (GPI IgAQ units) <9

25

Antiphosphatidylserine IgG (GPS IgG) 3

30

Antiphosphatidylserine IgM (MPS IgM) 9

30

19
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What you need to know

What this means for you

Female Autoimmunity (cont'd.)

Antiphospholipid Antibodies (cont’d.)

Antiphosphatidylserine IgA (APS IgA) 1

19

Lupus Anti Coagulant dPT (sec) 28.70

47.6

Lupus Anti Coagulant dPT Confirm Ratio (MPL U/mL) 1.24

1.34

Lupus Anti Coagulant Thrombin Time (sec) 17.50

23

Lupus Anti Coagulant PTT-LA (sec) 32.50

51.9

Lupus Anti Coagulant DRVVT (sec) 34.20

47.0

Antiphospholipid antibody syndrome (APS) is an autoantibody-mediated disorder where
antiphospholipid antibodies are produced by the immune system against itself. This can lead to
blood clot, multiple miscarriages and other pregnancy complications. This test aims to detect the

presence of these antibodies in your blood. Read more

The patient is negative for all APAs tested.

20
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Female Autoimmunity (cont'd.)

Lower RiskAntinuclear Antibodies

Sjogrens Ab SS-A igG (Ro) (AI)

Sjogrens Ab SS-B igG (La) (AI)

<0.2

0.9

<0.2

0.9

ANA-DS.DNA (IU/mL) 1

5

Anti-Jo1 Ab (AI) <0.2

0.9

ANA RNP (AI) 0.2

0.9

ANA SM (AI) <0.2

0.9

ANA SCL (AI) <0.2

0.9

Antichromatin (AI) <0.2

0.9

21
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What you need to know

What this means for you

Female Autoimmunity (cont'd.)

Antinuclear Antibodies (cont’d.)

ANA CENT (AI) <0.2

0.9

Antinuclear antibodies are autoantibodies targeting “normal” proteins within the nucleus of your
cells. Their presence in small amount is not worriesome and may not be associated to autoimmune
disease. But, when present in high concentration, they can reveal disease such as lupus. This test

will tell you if you are positive for the ANA listed below. Read more

The patient is NEGATIVE for all ANAs tested.

22
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What you need to know

What this means for you

Female Autoimmunity (cont'd.)

Anti-CCP Antibodies and Rheumatoid
Arthritis Factor Lower Risk

Anti-CCP Antibodies IgG/IgA (IU/mL)

Rheumatoid Factor Levels (IU/mL)

4

<10

20 40 60

13.9

Anti-citrullinated protein antibodies (anti-CCP) and rheumatoid factor (RF) are two tests used to
detect rheumatoid Arthritis (RA) and other collagen vascular disease. Read more

The patient is NEGATIVE for both Rheumatoid Factor and Anti-CCP antibodies. All looks good! No
further recommendation.

23
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What you need to know

The thyroid is a butterfly-shaped gland located at the base of your throat. It is a key regulator of your
hormones production and its optimal function is crucial during pregnancy. It also helps to keep your
metabolism in check, regulates your heart, body temperature and digestive system. Read more

Female Thyroid

Thyroid Function Lower Risk

Anti-Thyroglobulin Antibody (IU/mL)

0.9

<1

Thyroid Peroxidase Antibody (IU/mL) 9

34

TSH (ug/dL) 1.08

0.45 4.5

TSH Receptor Antibody (ug/dL) <1.10

1.75

Total T4 (ug/dL) 8.40

4.5 12

Total T3 (ng/dL) 123

71 180

24
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What you need to know

What this means for you

Patient 's white blood cell count and platelet count are within normal range. All looks good! No
further recommendation.

Female Thyroid (cont'd.)

Female Serological

Cell Blood Count (CBC)

White Blood Cells (WBC) (x10E3/uL) 7.9

Lower Risk

Your white blood cell (WBC) are part of your immune system and help fight infections. Platelets are
essential for normal blood clotting. Determining your levels will help detect some health issues.

3.4 10.8

Platelets (x10E3/uL) 406

150 450

What this means for you

25

The patient's hormones are all within normal level and no antibodies have been detected. All looks
good! No further recommendations.
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What you need to know

What this means for you

The patient has normal levels of total immunoglobulins. All looks good! No further recommendation.

Immunoglobulins are proteins produced by specific immune cells (plasma cells) and play a key role
in the body’s immune system. They are produced in response to bacteria, viruses and

non-selfantigens. This test can help us determine if you have an allergic reactions, among other
things.

Female Inflammatory

Total Immunoglobulin Lower Risk

Immunoglobulin G Levels (mg/dL) 1359

586 1602

87 352

Immunoglobulin A Levels (mg/dL) 179

Immunoglobulin M Levels (mg/dL) 64

26 217

Immunoglobulin E Levels (IU/mL) 217

6 495

26
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What you need to know

What this means for you

Female Inflammatory (cont'd.)

Complement C4 Activity (mg/dL)

Complement Activity Lower Risk

28

Complement C3 Activity (mg/dL) 172

The complement is a system of proteins that play a key role in inflammation. Complement activation
has been linked to pregnancy complications such as pre-eclampsia. Read more

The patient's C3  and C4 complement levels are within normal range.

12 38

82 167

27
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What you need to know

What this means for you

Female Inflammatory (cont'd.)

The patient has a TH2 bias. The patient may discuss her results with her healthcare provider as her
Th2 profile may reflect an underlying issue.

The TH1:TH2 intracellular cytokine ratio characterizes the balance between pro-inflammatory IFNg T
helper producing cells and anti-inflammatory IL-4 T helper producing cells. Read more

Th1/Th2 Medium Risk

Th1/Th2 7.00

7.8 19.5 22.5 28

28

Table of Contents

https://pregmune.com/


Jane Doe          DOEJ010283F-IRMA          04/28/2022

IRMA Report

What you need to know

What this means for you

Female Inflammatory (cont'd.)

The patient's NK cytotoxic activity (NKa) levels are within normal levels. All looks good! No further
recommendation.

Natural killer (NK) cells are a population of immune cells, found at high levels in patients with
autoimmune disease. NK cell activity has been associated with the pathogenesis of reccurent

pregnancy loss. Read more

Natural Killer Cell Activity (NKa) Lower Risk

NK Cytotoxic Activity Assay (%) 12.5

12.1 37.4

29
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What you need to know

What this means for you

Female Inflammatory (cont'd.)

Regulatory T cells (Treg cells) are key immune cells promoting maternal tolerance towards the
embryo. During pregnancy, these cells are recruited from your blood to your uterus to promote

embryo implantation and the progression of your pregnancy. Read more

The patient's Treg cell levels are within normal levels.

7.51.6

1.8Regulatory T Cell Levels

Regulatory T Cells (Treg cells) Lower Risk

30
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Female Metabolic

SHBG (nmol/L) 26.4

24.6 122

Free Testosterone (pg/mL) 3.2

4.2

Testosterone (Premenopausal) (ng/dL) 17

Insulin (uIU/mL) 15.2

2.6 24.9

DHEA-Sulfate (ug/dL) 94.0

17 Hydroxyprogesterone (ng/dL) 18

15 290

Fasting Glucose (mg/dL) 94.0

65 99

AMH (ng/mL) 0.264

Insulin Resistance and Polycystic Ovarian
Syndrome (PCOS) Assessment Medium Risk

31
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What you need to know

What this means for you

Based on her hemoglobin A1c levels, the patient is pre-diabetic. The patient may discuss these
results with her healthcare provider as she may benefit from therapies to restore her hormonal levels

within normal range.

Polycystic ovarian syndrome (PCOS) is a common endocrine condition, triggered by high levels of
androgens and resistance to insulin. Women with PCOS may experience infertility and are at

increased risk for pregnancy complications such as gestational diabetes and hypertension. This test
screen for many hormones whose dysregulations may cause PCOS. Read more

Female Metabolic (cont'd.)

Insulin Resistance and Polycystic Ovarian
Syndrome (PCOS) Assessment (cont’d.)

Homocysteine

Hemoglobin A1C

5.1

5.9

14.5

32
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What you need to know

What this means for you

Vitamin D is a fat-soluble vitamin belonging to the steroid hormone family. Expressed in the ovary
and uterus, this vitamin regulates many factors including the steroid hormones estrogen and

progesterone, the immune function and reduces oxydative stress. Read more

20 30 100

25 Hydroxy Vitamin D levels (ng/mL) 28.1

Medium RiskVitamin D

Female Nutritional

33

The patient has insufficient Vitamin D levels, which does require supplementation. You can buy
Vitamin D on our supplement website; it is named Vitamin D-Optimize.
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What you need to know

What this means for you

Folic acid is a B vitamin, found naturally in food. A compromised folate status in pregnant women is
associated with recurrent miscarriages and fetal neural tube defects. Read more

Folic Acid levels (ng/mL) 17.6

3

Lower RiskFolic Acid

Female Nutritional (cont’d.)
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The patient has sufficient folic acid levels.
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What you need to know

What this means for you

Female Nutritional (cont’d.)

Both ω3 and ω6 fatty acids are essential components of your cells but ω3 only (EPA and DHA) can
help reduce maternal inflammation and oxidative stress. This can have benefits on your egg quality
and can reduce placental inflammation. This test determines your fatty acid levels and will let you

know if you are at increased risk for inflammation and pregnancy losses. Read more

W6/W3 (ratio)
Propensity to stimulate pro (ω6) or anti (ω3) inflammatory pathways

5 10.8

15.00

2.7 10.9

Competition between pro (ω6) and anti (ω3) inflammatory precursor
Potential for Inflammation (mmol/L) 13.46

6 14

Long-term intake of EPA+DHA
3.60Omega 3 Index (mmol/L)

Fatty Acid Higher Risk
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The patient is in the High-risk category and may benefit from EPA/DHA supplementation of 6g /day
-3 pills, 2 times a day- as her w6/w3 ratio is at 15. After 2 weeks, her intake should be reduced to 4
g/day for 2 weeks and further reduced to 3g/day for another 2 weeks. The patient can buy fish oil on
our supplement website; it is named Omega 3 Optimize and contains two essential omega 3 fatty

acids (EPA and DHA).
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What this means for you

Female Nutritional (cont’d.)

The patient has a ω6 bias with higher ω6 metabolites levels and lower ω3 metabolites production.
The patient has a ω6 profile (pro-inflammatory) and is prone to inflammation.

8 130

EPA (nmol/mL) 47

45 365

DHA (nmol/mL) 162

DHA & EPA levels Higher Risk
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What you need to know

What this means for you

Female Nutritional (cont’d.)

Leptin is produced by adipocytes (fat cells) and play an important role in reproduction. High leptin
levels have been shown to disrupt folliculogenesis (maturation of follicle leading to the production of
a fertilizable egg). This translates into “poor” embryo quality and ultimately higher risks for pregnancy

failure through IVF. Read more

Leptin Levels (ng/mL) 70.1

Leptin Levels Higher Risk

37

The patient's leptin levels are high.
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What this means for you

Cytogenetic analysis of PHA stimulated cultures has revealed a MALE karyotype with an apparently
normal GTG banding pattern in all cells observed. This result does not exclude the possibility of
subtle rearrangements below the resolution of cytogenetics or congenital anomalies due to other

etiologies.

Low Risk
46,XY
Normal male karyotype

Pregmune’s male assessment is an extensive panel of tests that determines if your partner’s se-men
quality is within optimal range. It determines if he is at risk for blood clot formation. By looking at his
free fatty acid as well as his MTHFR genotype, the panel determines whether his diet is balanced or

if it may trigger inflammation.

Male Assessment

38
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DNA Analysis

MTHFR (%)

30 36 65

MTHFR gene

What you need to know

What this means for you

MTHFR 677

Male MTHFR

39
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What you need to know

What this means for you

INR, PT, aPTT

INR (ratio)

PT (sec)

aPTT (sec)

The patient is at not at higher risk for blood clot formation. All is good! No further recommendation.

INR, PT and aPTT are part of a prothrombin test aiming to determine your risk for blood clot or
excessive bleeding. Read more

1.0

10.6

28

0.91.2

9.1 12.0

24 33

Lower Risk

40

*Disclaimer: Please note that this is not a complete thrombophilia assessment. Our limited thrombophilia panel analyzes 3 parameters: the
prothrombine time (time range for blood to clot), its ratio INR (used for easier comparison between laboratories) and the activated partial
thromboplastin time  (another measure of time range for blood to clot with a narrower reference range).

Male Thrombophilia*
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What you need to know

What this means for you

W6/W3 (ratio)
Propensity to stimulate pro (ω6) or anti (ω3) inflammatory pathways

Competition between pro (ω6) and anti (ω3) inflammatory precursor
Potential for Inflammation (mmol/L)

Long-term intake of EPA+DHA
Omega 3 Index (mmol/L)

Fatty Acid

Both ω3 and ω6 fatty acids are essential components of your cells but ω3 only (EPA and DHA) can
help reduce inflammation and oxidative stress. This can have benefits on your semen quality by
preventing sperm DNA damage. This test determines your fatty acid levels and will let you know if

you are at increased risk for inflammation and poor semen quality. Read more

16.90

18.00

3.30

AA/DHA (ratio)
Propensity to stimulate pro (ω6) or anti (ω3) inflammatory pathways

7.60

Higher Risk

Male Nutritional Analysis

3.3 6.4

22.8

6.7 12

6.3 14.8
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The patient is in the High-risk category and may benefit from EPA/DHA supplementation of 6g /day -3
pills, 2 times a day- as her w6/w3 ratio is at 16.9. After 2 weeks, his intake should be reduced to 4 g/day
for 2 weeks and further reduced to 3g/day for another 2 weeks. The patient can buy fish oil on our
supplement website; it is named Omega 3 Optimize and contains two essential omega 3 fatty acids

(EPA and DHA).

Table of Contents

https://pregmune.com/


Jane Doe          DOEJ010283F-IRMA          04/28/2022

IRMA Report

What this means for you

8 130

EPA (nmol/mL)

45 365

DHA (nmol/mL)

DHA & EPA levels

The patient has a ω6 bias with higher ω6 metabolites levels and lower ω3 metabolites production.
The patient has a ω6 profile (pro-inflammatory) and is prone to inflammation which may impact his

semen quality.

Male Nutritional Analysis (cont’d.)

Higher Risk

121

51
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What you need to know

What this means for you

Leptin Levels (ng/mL)

Leptin Levels

Leptin is produced by adipocytes (fat cells) and play an important role in reproduction. High leptin
levels have been shown to disrupt folliculogenesis (maturation of follicle leading to the production of
a fertilizable egg). This translates into “poor” embryo quality and ultimately higher risks for pregnancy

failure through IVF. Read more

Male Nutritional Analysis (cont’d.)

0.3 13.4

30.1

Higher Risk

43

The patient's leptin levels are high.
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Semen Inflammation (WBC; millions)

Sperm Morphology (%)

Progressive Motility (%)

32

Sperm Motility (%)

Sperm Total Count (millions per mL)

40

20

Comprehensive Semen Analysis

Semen Assessment

44
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What you need to know

What this means for you

Poor semen quality may negatively impact your chances of getting pregnant (spontanously). It may
lower your chances of producing good quality embryos using fertility treatment and ultimately it
may prevent you from having a successful pregnancy. Male fertility is assessed by a semen analysis
detecting if the volume, morphology and motility of sperm are within normal range. Further, a DNA
fragmentation test allows to better predict if a male is fertile and if a pregnancy may be achieved

(spontanously or by using fertility treatment). Read more

High DNA Sustainability (%)

15

Oxidative Stress Adduct (uM)

4.43.8

DNA Fragmentation Index (%)

3020

Advanced Semen Analysis

Semen Assessment (cont’d.)
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Report Review

Disclaimer

Patient Name: Jane Doe

Partner Name: John Doe

Report ID: DOEJ010283F-IRMA

Provider:

NPI:

Physician’s Signature Date

DOB: 01/02/1983

DOB: 01/10/1977

Dr. Andrea Vidali

1265014583

Please note that this remote consultation is to be considered of high complexity and will be billed
accordingly. This consultation is to be considered complete with the creation of this document and of
the forwarding of this document to the ordering physician. This document required about 75 minutes
to be created and completed. Please also note that this document constitutes the entire content of

the patient’s medical record.
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Additional Reading

Parental compatibility 

Fetal HLA-C and maternal KIR (uterine NK cell) interaction 

Physiology: 

Uterine natural killer cells (uNK) secrete a unique repertoire of cytokines and growth factors that 
regulate blood vessel growth and development (also known as spiral artery remodeling) leading 
to a healthy placentation that supports embryo growth1. Killer immunoglobulin-like receptors 
(KIRs) present on the surface of uNK interact with HLA-C on the trophoblast to promote 
(activating KIR) or suppress (inhibiting KIR) this vascular remodeling2. 

HLA-C genotype of both the father and the mother has a significant impact on the risk for 
defective placentation which can manifest as recurrent miscarriage, intrauterine growth 
restriction and/or preeclampsia3.  

Published clinical data: 

Clinical studies found that the combination of maternal KIR-AA and fetal HLA-C2, but not fetal 
HLA-C1, lead to increased risk of recurrent losses4, preeclampsia3 and low birth weight5. 

Indeed, maternal KIR AA frequency is increased in pregnancies ending with a loss or affected 
pre-eclampsia compared with control pregnancies when the fetus has more C2 genes than the 
mother or when fetal C2 is inherited paternally4.  

Further, a study comparing HLA-C and KIR haplotypes of both partners in couples with three or 
more spontaneous miscarriages (RPL) versus couples with no fertility issues showed a significant 
association of the lack of activating KIR in the affected woman (KIR AA genotype) and an 
increased HLA-C2 group frequency in the RPL couples6. 

Pregmune clinical data: 

In our practice, a retrospective analysis based on 761 patients has shown that pregnancy success 
rate is significantly reduced (*** means p-value=.005) in patient with KIRAA haplotype as compared 
to patients with KIRAB haplotype with KIR2DS1 as seen in Figure 1. 

Although not significant (p value=.1), the same trend was observed when comparing KIR AA to KIR 
AB without KIR2DS1 haplotype. 
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Figure 1: Pregnancy success rate in our patient population based on the maternal KIR haplotype: KIR AA, KIR AB + 
KIR2DS1 or KIR AB – KIR2DS1. 

This observation is true in patients with KIRAA haplotype specifically when the fetus has more C2 
than the mother (*** means p-value=.005).  

The success rate in KIRAA patient is reduced by 35% as compared to KIR AB-2DS1 patients and 
by 23% as compared to KIRAB+2DS1 patients with less C2 than the fetus. 
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HLA mismatches 

Physiology: 

Human Leukocyte Antigen (HLA) genes [commonly referred to as the major histocompatibility 
complex (MHC) genes], are a cluster of genes present on the chromosome 6 and are involved in 
antigen presentation to T cells to initiate an immune response.  

In most cases, this immune reaction leads to the destruction of cells displaying "non-self" 
peptides. 

There are two groups of HLA molecules, the class I includes HLA-A, -B, -C and the class II that 
includes HLA-DR, -DQ, and -DP. 

HLA molecules play a key role in organ transplantation and are associated with many diseases 
including auto-immune disorders1-2. 

While a mismatch in Human Leukocyte Antigen (HLA) between a donor and a recipient in organ 
transplantation may lead to a graft rejection, most often due to the formation of antibodies3, a 
certain level of difference between the mother's and father's HLA alleles4 (inherited by the 
embryo and defined as a mismatch) is necessary to actively generate immune tolerance of the 
embryo5. Thus, couples with significant matched alleles for HLA genes may be more prone to 
infertility, repeated implantation failure, and recurrent pregnancy loss6. 

Published clinical data: 

Although still controversial, the influence of HLA sharing on pregnancy outcome has been shown 
in clinical studies. Prospective studies of pregnancy outcome in an inbred population of 
European origins named “Hutterites” previously demonstrated increased fetal loss rates among 
couples with matching HLA4-6. 
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Mar-Apr;5(2):103-7. Review.
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Anti HY-immunity 

Physiology: 

During a first pregnancy with a male fetus, the maternal immune system could be activated by 
allogenic fetal cells possessing male-specific minor histocompatibility inherited antigens (HYrHLA 
allele) that are encoded by genes localized on the Y chromosome. In some women, this can lead 
to an acute immune reaction leading to the production of HY antibodies by B cells. These 
antibodies can last for several years in the maternal serum1. This may lead to secondary recurrent 
miscarriage (with male or female embryos) and to giving birth to boys with a low birth weight2-3. 

Published clinical data: 

Although present in 30% of women, anti HY antibodies have been linked to secondary recurrent 
miscarriage in subsequent pregnancy and other pregnancy complications such as stillbirth, 
placental abruption or fetal growth retardation, all these events being the results of an 
inflammatory environment. 

A large cohort study including women with unexplained secondary RPL showed that these 
patients were more prone to miscarriage during their subsequent pregnancy when having a 
firstborn boy compared to a firstborn girl (46 % versus 24 % respectively)4. 
In these patients with a first-born son, the presence of H-Y restricting HLA class II alleles (HLA-
DRB1*15, HLA- DQB1*05:01/02 and HLA–DRB3*03:01) has been correlated with lower chance of 
live birth and a low male/female ratio among the subsequent births (increased loss rate of male 
embryos)5. 

Patients with no copy of HY restricting alleles have a subsequent live birth rate of 73%, which 
dropped to 58% with 1 allele copy and 49% with two allele copies. 

Pregmune clinical data: 

In our practice, a retrospective analysis based on 828 patients has shown that miscarriage rate is 
significantly increased (** means p-value=.01) in patient with at least one HY restricting allele and 
undergoing an embryo transfer (Figure 2).  
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Figure 1: Miscarriage rate in our patient population based on the presence of HY restricting alleles in female patients. 
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Anti-HLA Antibodies 

Physiology: 

Pregnancy is marked by profound changes of the maternal immune system that allow the semi-
allogeneic fetus to implant and grow within the uterus.  

Among immune cells, B lymphocytes (B cells) are key players in the maternal immune adaptation 
towards fetal implantation.  
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Some B cell subsets are capable of producing antibodies that target components of the 
embryo/fetus encoded by the paternal genetics – most notably paternally derived HLA 
molecules.  

Anti-HLA antibodies are present in one third of healthy successful pregnancies1. 
Nevertheless, the presence of partner-specific anti-HLA antibodies (particularly those that fix 
complement) can be harmful to pregnancy maintenance and can induce miscarriage, or later 
complications such as preeclampsia, intrauterine growth restriction, or stillbirth.  

Published clinical data: 

In patient with a history of secondary recurrent pregnancy losses (SRPL: patient experiencing 
several losses after the birth of a first child), the frequency of anti HLA antibodies was found to be 
higher in those who had obstetrical complications compared to those with uncomplicated prior 
birth2. Further, when detected in early pregnancy in SRPL patients, the chances for a live birth are 
decreased. 
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Embryo MTHFR prediction and risk for implantation failure 

Physiology: 

MTHFR (5, 10 methylenetetrahydrofolate reductase) is one of the key enzymes involved in folic 
acid metabolism and is directly responsible for homocysteine conversion to methionine (Figure 1). 
Folate and methionine are essential for nucleic acid synthesis (component of your DNA) and are 
required for methylation reactions.  

The gene methylenetetrahydrofolate reductase (MTHFR) shows a high prevalence of 
polymorphism, folate metabolism can be impaired with MTHFR 677C/T and MTHFR 1298A/C 
polymorphism, two variants in the MTHFR gene that are commonly found in the population 
regardless of ethnicity1.  

MTHFR 677C>T polymorphism is associated with a 70% decrease of MTHFR enzymatic activity in 
homozygous (MTHFR T/T), while the heterozygous (C/T) genotype has a 35% decreased activity. 
MTHFR 1298A>C polymorphism results in a slight decrease in MTHFR activity 2-4. 

Normal MTHFR activity is crucial to maintain normal levels of circulating folate and methionine 
and is key to prevent the accumulation of homocysteine.  
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Hyperhomocysteinemia is observed in approximately 5% of the general population and is 
associated with increased risk for many inflammatory disorders including auto immune disorders 
(Rheumatoid Arthritis, Diabetes, Multiple Sclerosis, Systemic Lupus erythematosus, Grave 
disease), birth defects and adverse pregnancy outcomes (pre-eclampsia, placental abruption, 
spontaneous abortion, low birth weight), as well as vascular and neurodegenerative diseases. 
Homocysteine is at the epicenter of oxidative stress and DNA methylation errors. 

Figure 1: The folate cycle and the methionine cycle are two metabolic pathways existing independently. In the folate 
cycle, folic acid is imported into cells and reduced to tetrahydrofolate (THF). THF is converted to 5, 10-methylene-THF 
(me-THF). Me-THF is then reduced to 5 methyltetrahydrofolate (mTHF) by methylenetetrahydrofolate reductase 
(MTHFR). 5-mTHF is demethylated to complete the folate cycle by donating a carbon into the methionine cycle through 
the methylation of homocysteine (hCYS) by methionine synthase and its cofactor vitamin B12 (B12). 

Published clinical data: 

While MTHFR missenses are largely present in the general population that is overall healthy and 
fertile5, it is true that women experiencing fertility issues are more likely to carry at least one of 
these mutations 6-7.  

Numerous studies showed that a compromised folate status in pregnant women is associated 
with recurrent spontaneous abortion (miscarriage)8-10 and fetal neural tube defects11.  

A study12 found an association between the embryo genotype (MTHFR 677 TT) and a failed 
implantation in patients experiencing reccurent pregnancy losses and/or recurrent implantation 
failures. The study showed a higher proportion of embryos carrying 2 copies of the missense 
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(677TT) in the failed implantation group (25%) as compared to embryos with successful 
implantation (5%). 
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Female Assessment 

Thrombophilia 

a. MTHFR

Physiology: 

MTHFR (5, 10 methylenetetrahydrofolate reductase) is one of the key enzymes involved in folic 
acid metabolism and is directly responsible for homocysteine conversion to methionine (Figure 1). 
Folate and methionine are essential for nucleic acid synthesis (component of your DNA) and are 
required for methylation reactions. 

The gene methylenetetrahydrofolate reductase (MTHFR) shows a high prevalence of 
polymorphism, folate metabolism can be impaired with MTHFR 677C/T and MTHFR 1298A/C 
polymorphism, two variants in the MTHFR gene that are commonly found in the population 
regardless of ethnicity1.  

MTHFR 677C>T polymorphism is associated with a 70% decrease of MTHFR enzymatic activity in 
homozygous (MTHFR T/T), while the heterozygous (C/T) genotype has a 35% decreased activity. 
MTHFR 1298A>C polymorphism results in a slight decrease in MTHFR activity 2-4. 

Normal MTHFR activity is crucial to maintain normal levels of circulating folate and methionine 
and is key to prevent the accumulation of homocysteine. 

Hyperhomocysteinemia is observed in approximately 5% of the general population and is 
associated with increased risk for many inflammatory disorders including auto immune disorders 
(Rheumatoid Arthritis, Diabetes, Multiple Sclerosis, Systemic Lupus erythematosus, Grave 
disease), birth defects and adverse pregnancy outcomes (pre-eclampsia, placental abruption, 
spontaneous abortion, low birth weight), as well as vascular and neurodegenerative diseases. 
Homocysteine is at the epicenter of oxidative stress and DNA methylation errors. 
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Figure 1: The folate cycle and the methionine cycle are two metabolic pathways existing independently. In the folate 
cycle, folic acid is imported into cells and reduced to tetrahydrofolate (THF). THF is converted to 5, 10-methylene-THF 
(me-THF). Me-THF is then reduced to 5 methyltetrahydrofolate (mTHF) by methylenetetrahydrofolate reductase 
(MTHFR). 5-mTHF is demethylated to complete the folate cycle by donating a carbon into the methionine cycle through 
the methylation of homocysteine (hCYS) by methionine synthase and its cofactor vitamin B12 (B12). 

Published clinical data: 

While MTHFR missenses are largely present in the general population that is overall healthy and 
fertile5, it is true that women experiencing fertility issues are more likely to carry at least one of 
these mutations 6-7.  

Numerous studies showed that a compromised folate status in pregnant women is associated 
with recurrent spontaneous abortion (miscarriage)8-10 and fetal neural tube defects11.  

Some of these studies compared the relation between the maternal MTHFR polymorphism (a key 
factor in homocysteine regulation) and plasma homocysteine levels in pregnant women.  
Elevated serum homocysteine concentration is an important problem causing birth defects12, pre-
eclampsia13-15, placental abruption13, low birth weight and other maternal or fetal complications16. 

b. PAI-1

Physiology: 

The main function of plasminogen activator inhibitor type 1 (PAI-1) is to decrease fibrinolysis 
(process that prevents blood clot formation), which leads to fibrin accumulation and vascular 
thrombosis17. An elevated plasma PAI-1 concentration has been identified as a risk factor for the 
development of myocardial infarction18. 
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Further, during implantation and placentation, PAI-1 inhibits the extra cellular matrix (ECM) 
degradation and remodeling of the endometrium, which inhibits the invasion of trophoblast19-20. 
This suggests that PAI-1 expression may be a contributing factor in the etiology of recurrent 
pregnancy loss. 

Indeed, the resulting shallow implantation may be associated with PAI-1 polymorphism and 
pregnancy losses or pre-eclampsia.  

PAI-1 gene polymorphism has been shown to modulate the expression of PAI-1. Individuals 
homozygous for 4G (4G/4G) have the highest plasma PAI-1 level, heterozygous individuals 
(4G/5G) display an intermediate level while 5G homozygous individuals (5G/5G) have the lowest 
PAI-1 level21-22. 

Published clinical data: 

Many published studies comparing PAI-1 genotype between fertile controls and women 
experiencing reccurent pregnancy losses (RPL) and/or reccurent implantation failure (RIF) showed 
an increased incidence of the PAI-1 4G/4G allele in infertile patients.  
Indeed, PAI-1 4G/4G is associated with increased risks of RIF (+350%), RPL (+120%) and RIF with 
RPL (+170%)25. 

The presence of one allele 4G (heterozygous patient) was shown to increase a patient risk for 
miscarriage by 46%23 while being homozygous (4G/4G) increases a patient risk for a miscarriage 
by 89%-100%23-24.   

Coagulation and fibrinolytic cascades are key component in the process leading to pre-
eclampsia. Therefore, increased PAI-1 levels may promote spiral arterial or intervillous thrombosis 
that reduces placental perfusion and may trigger pre-eclampsia27. 

Indeed, in a review including 58 meta-analysis, PAI-1 4G/5G polymorphism was shown to be a 
significant contributor to the pathogenesis of PE28. 

c. Factor V Leiden

Physiology: 

Factor V (Leiden) mutation 1691 is a common point mutation G→A that causes a resistance of 
Factor V protein degradation by the activated protein C (APC).  

This mutation is associated with increased risk of venous thrombosis (increased risk of 
developing blood clots) and accounts for many cases of reccurent pregnancy losses29-30. 

While the mutation is present in 5% of the Caucasian women population31, most people with 
factor V Leiden will not develop abnormal clots.  

Nevertheless, this mutation is responsible for 20-25% of the inherited venous thrombosis cases32. 

Table of Contents

https://pregmune.com/


58

Reproductive Immunology Assessment Report

Heterozygous individuals (G/A) have 3-8 times more risk of developing thrombosis than the 
normal population33 and homozygous individuals (A/A) have 50 to 100 times greater risk for 
thrombosis34. 

Women carrying the factor V Leiden mutation, who are pregnant or on estrogen therapy, have a 
30 times higher risk for venous thrombosis35. 

Published clinical data: 

Studies comparing Factor V genotype between fertile controls and women experiencing 
reccurent pregnancy losses (RPL) showed an increased incidence of the 1691 A allele in infertile 
patients.  
The A allele frequency of Factor V Leiden was shown to be significantly higher in RPL patients 
(7.5%) as compared to fertile controls (1.88%)36. 

Depending on the studies, the A allele frequency varies from 8 to 32% in RPL patients as 
compared to 4 to 10% in the fertile control population37-38. 

Further, the presence of the A allele was found to place a patient with RPL at a four times higher 
risk for another miscarriage39 while a meta-analysis estimates that this risk doubles in RPL 
patients40. 

Hypercoagulability due to thrombophilic factors is a key event leading to a decreased placental 
perfusion which induces symptoms of pre-eclampsia.  

A meta-analysis including thirty-one studies with 7,522 patients showed that the factor V Leiden 
polymorphism (1691 G→A) is associated with a 2-fold increased risk for all and severe 
preeclampsia41. Another meta-analysis comparing healthy pregnancy to pre-eclamptic pregnancy 
showed that factor V Leiden polymorphism (1691 G→A) is associated with a +87% increased risk 
for pre-eclampsia42.  

Risk for pre-eclampsia has been estimated to double in carrier patients for the allele 1691 A 
allele40. 

d. Prothrombin Factor II

Physiology: 

The prothrombin factor II 20210 G→A mutation has been identified as the second most common 
independent risk factor for venous thrombosis43 and is associated with many disorders including 
thrombophilia, pregnancy complications or cardiovascular diseases. 

The mutation is associated with increased plasma levels of prothrombin and is present in 1-3 % of 
the Caucasian women population31. 

The 20210 A allele of the prothrombin gene is associated with an approximately 3-fold increased 
risk of venous thrombosis44-48. 
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Published clinical data: 

Many studies have found that carrier for the prothrombin factor II 20210 G→A mutation are at 
significantly higher risk for early recurrent pregnancy loss and sporadic later loss (risk doubles)49-

50. Pregnancy-associated thrombosis has been estimated to occur in 1 in 17 heterozygous carrier
and in 1 in 6 homozygous carrier for the prothrombin factor II 20210 G→A51-52.

A meta-analysis of 11 studies including a total of 856 women with pre-eclampsia and 1244 
controls (healthy pregnancies) showed that carrier of the prothrombin factor II 20210 G→A are at 
increased risk for pre-eclampsia (+80%)40. 
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Autoimmunity 

a. HLA autoimmune disease predisposition

Our analysis indicates HLA alleles and haplotypes that have been shown to predispose to certain 
autoimmune conditions.  The presence of one or more predisposing HLA alleles/haplotypes is 
not diagnostic of the existence of an autoimmune condition.  However, when combined with 
other analysis in this report, the presence of specific alleles/haplotypes can provide valuable 
insight into the state of the patient’s immune system that could be contributing to failure to 
initiate or maintain pregnancy.  HLA alleles and haplotypes that contribute to autoimmunity may 
also directly lead to an inability to appropriately establish maternal immune tolerance to an 
embryo or fetus. 

b. Antiphospholipid antibodies (APA)

Physiology: 

Antiphospholipid antibody syndrome (APS) is an autoantibody-mediated disorder where 
antiphospholipid antibodies are produced by the immune system against itself. 

The presence of antiphospholipid antibodies may trigger a thrombophilic disorder that causes 
excessive clotting and can lead to venous thromboembolism, stroke, multiple miscarriages and 
other pregnancy complications. 

APS is considered primary if it occurs in a patient with no underlying disease and secondary if it is 
related to an underlying pathology such as systemic lupus erythematous (SLE). 

Among the different antiphospholipid antibodies, anti-beta 2 glycoprotein I (anti-β2-GP1 ) 
antibodies is the best to support the diagnosis of APS1. Indeed, many studies supports the fact 
that anti-β2-GP1 are more specific for APS than anti-cardiolipin antibodies1-3.   

All three isotypes of anti-β2-GP1 (IgG, IgM, and IgA) have been associated with thrombosis3-5. 
The presence of one or both β2-GP1 IgG and IgM antibodies is an independent risk factor for 
thrombosis and pregnancy complications3. 

Published clinical data: 

APS is the most frequent acquired risk factor for recurrent pregnancy loss. Disrupting the 
placental function and impairing the maternal–fetal blood exchange, it also increases the risk for 
pregnancy complications such as stillbirth, intrauterine death, preeclampsia (PE), premature birth, 
and fetal growth restriction. 
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In RPL women, 26.4% of reccurent miscarriages were associated with the presence of anti-
phospholipid antibodies6 while pregnancy complications were found in up to 20% of APS 
pregnancies7. 

In a large meta-analysis including over 200 000 participants, the risk for spontaneous abortion in 
women with APS increased by a factor 2.58. Further, in a meta-analysis, moderate to high levels 
of anti-cardiolipin antibodies (aCL) were associated with higher risk of PE9.  
When anti-phospholipid antibodies are high and persistent, there is a higher risk for preterm birth 
and fetal growth restriction10-11. 

Ultimately, elevated titers for aCL and anti-β2GPI antibodies were associated with a 3- to 5-fold 
increased odd of stillbirth12. 

Altogether, these studies showed that detection, close monitoring and adequate care should be 
given to pregnant women with APS to allow a successful pregnancy. 
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c. Antinuclear antibodies (ANA)

Physiology: 

Antinuclear antibodies are autoantibodies targeting “normal” proteins within the nucleus of your 
cells. 

The presence of ANA antibodies in small amount may not be a sign for autoimmune diseases1 
and can fluctuate over time2. 

Nevertheless, large titers can indicate an autoimmune disease such as lupus, scleroderma, 
juvenile arthritis, autoimmune hepatitis, autoimmune thyroid disease or Sjögren's syndrome. 

Published clinical data: 

ANA may play a role in early pregnancy as well as in reccurent pregnancy losses (RPL) by 
negatively impacting embryo development3. 
ANA have been detected more frequently in women with RPL than in control women4. 
They are also associated with poor outcomes of IVF/ICSI cycles5. 
ANA positivity may predict a subsequent miscarriage6 in women with RPL. 

Indeed, ANA+ RPL women had a higher number of miscarriages and lower number of successful 
subsequent pregnancies than ANA− women7. 

It is important to note that miscarriages occurred in women positive for ANA+ before pregnancy 
and who remained ANA+ in the first trimester. 

Pregnancy in RA patients is associated with higher risk for complications such as IUGR (intra 
uterine growth retardation) and premature rupture of membranes with rates that are 1.5–2 times 
higher than in the general obstetric population8.  
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d. Anti CCP and RF

Physiology: 

Anti-citrullinated protein antibodies (anti-CCP) and rheumatoid factor (RF) are two tests used to 
detect rheumatoid Arthritis (RA).  
Elevated RF levels are found in collagen vascular diseases such as SLE, RA, scleroderma, 
Sjogren’s Syndrome or thyroid disease. 
RF is not very specific for RA diagnosis and can also be detected in patients with other rheumatic 
disorders, infections, as well as in apparently healthy patients1. 
Anti-CCP antibodies are more specific than RF for RA2. 
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Thyroid 

Physiology: 

The thyroid gland, located at the base of your neck, is part of your endocrine system. 

Thyroid dysfunction is the second most common endocrine disorder after diabetes that affects 
women of reproductive age1, among whom 5–15% test positive for thyroid autoantibodies. 

It is caused by genetic factors and environmental conditions, both of which are yet to be fully 
understood.  

Hypothyroidism is the most common thyroid alteration observed during pregnancy with the most 
frequent cause being autoimmune thyroiditis (Hashimoto's thyroiditis). 

Published clinical data: 

Untreated hypothyroidism can lead to fertility issues with a wide range of adverse outcomes: 
miscarriage, preterm delivery, gestational hypertension or reduced cognitive function in the 
offspring2. Thyroid autoimmunity with the production of anti-thyroid antibodies (anti-TPO 
antibodies) may directly attack the fetoplacental unit thus leading to embryo losses or obstetrical 
complications. 
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The miscarriage rate in women with subclinical or clinical hypothyroidism at the time of 
conception, is significantly increased ranging from 60% up to 71.4%3. On the other hand, when 
adequately treated, no losses were seen and over 90% of patients delivered at term regardless 
of the severity of the hypothyroidism. 

In women inefficiently treated for hypothyroidism4, fetal loss rate was 29% compared with 6% in 
patients whose serum TSH values were restored within the reference range after therapy. 
Even in least severe case of hypothyroidism with no anti-thyroid antibodies and low TSH levels 
(between 2.5 and 5 mUI/mL), there is an increased risk of miscarriages that almost doubles as 
compared with control patients when treatment is not administrated5. 

Lastly, in a large study including 25 756 women with a singleton pregnancy6, pregnancies in 
women with subclinical hypothyroidism were three times more likely to be complicated by 
placental abruption and preterm birth as compared to pregnant women with normal thyroid 
function. These complications were estimated to increase by 60% for every doubling of the 
serum TSH concentration. 

All together, these data showed that screening, monitoring and adequate treatment to restore 
optimal thyroid function during pregnancy is crucial to minimize risks and lead to term 
pregnancies with no obstetrical complication in patients affected with hypothyroidism. 
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Inflammatory 

a. Complement activity

Physiology: 

The complement is a system of serum proteins that comprises an important effector arm of the 
innate immune system and is associated with macrophage activation and inflammation.  

Three different pathways activate the complement system: 

• the classical pathway is activated by antigen–antibody complexes
• the alternative pathway activated by microbial surfaces
• the lectin pathways are activated by microbial surfaces.

These pathways converge and their activation results in the generation of C3a, C4a, and C5a 
anaphylatoxins (potent inflammatory molecules) and the membrane attack complex MAC (C5b, 
6,7,8, and 9).  

The complement and coagulation pathways are closely interacting1-2 with C5a inducing 
procoagulant activity1 and reducing fibrinolysis. 
C3a and C5a also activate endothelial cells and platelets3, inducing increased levels of adhesion 
factors and procoagulant activity4-6.  

Complement activation has dramatic effects on placenta causing inflammation and placental 
injury7, two main culprits of fetal loss in APS8 in addition to triggering pre-eclampsia9. 

Published clinical data: 

Various studies explored complement activation in the circulation of women with preeclampsia 
and found higher complement activity as compared to healthy control pregnancies10-12.  

Similarly, clinical studies support the role of complement activity as seen by lower levels of C3 
and C4 complement levels in obstetrical complications occurring in patient with antiphospholipid 
syndrome13-16 or Systemic Lupus Erythematosus 17. 

Indeed, a correlation between elevated levels of complement activation fragments (Bb and C3a) 
and preterm birth has been reported18-19. 

Interestingly, some proteins of the complement activation (factor B and H) were found to be 
useful biomarkers to predict preterm birth as early as 15 weeks of pregnancy 20. 
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b. Th1/Th2

Physiology: 

CD4+ T cells, CD8+ T cells, NKT cells, and NK cells comprise four of the major effector cell types 
of the immune system. These cells can respond to the presence of foreign antigens, including 
paternally derived antigens present on conceptuses, and elicit either immunogenic or tolerogenic 
responses.    

Naïve CD4+ T cells can differentiate into one of several lineages upon antigen priming by antigen 
presenting cells (APCs) depending on the nature of the APCs involved and the profile of soluble 
molecules secreted by the APCs during priming.  These lineages include Th1, Th2, Th17, and Treg 
cells (regulatory T cells) which are distinguished by unique cytokine expression profiles.  Cells 
expressing these cytokines (IFNg for Th1, IL-4 for Th2, IL-17 for Th17, and IL-10 for Treg) can be 
identified by flow cytometry and ratios of these cells can be determined to characterize the CD4+ 
T cell lineage profile for an individual.  Analogous lineages also exist for CD8+ T cells, NKT cells, 
and NK cells which can be similarly characterized.  Levels of TNFa positive cells can also be used 
as a general marker of cellular activation.   

Relative balances of these lineages within each of these cell types can be used to help 
characterize the nature of any underlying immune conditions.  For example, some autoimmune 
conditions such as rheumatoid arthritis are Th1-dominant, whereas other autoimmune conditions 
such as systemic lupus erythematosus are Th2-dominant.  Other conditions including 
endometriosis, PCOS, and atopy are also characterized by differential intracellular cytokine 
profiles.  These profiles can be present many years prior to the full clinical manifestation and 
diagnosis of an underlying autoimmune/inflammatory immune condition and therefore, in 
combination with other genetic and cellular data, can be used to characterize 
preclinical/asymptomatic conditions that may affect the immune response to foreign antigens. 

Changes in intracellular cytokine profiles can also be used to track the maternal immune 
response to pregnancy, assess the efficacy of immune treatment, and determine if any failures of 
pregnancy are immunological in nature.    

Published clinical data: 

Altered intracellular cytokine profiles have been found in the peripheral blood of women with a 
history of recurrent implantation failure or recurrent miscarriage.  These include an elevated ratio 
of Th1 to Th2 cells, elevated levels of TNFa positive cells, decreased levels of IL-10 positive cells, 
and increased levels of Th17 cells1-2.   

The normal (non-pathological) response to pregnancy is characterized by a tolerogenic response 
to paternal antigens present on the conceptus.  This tolerogenic response is characterized by 
specific changes to the intracellular cytokine profile of various immune cell types.  These 
tolerogenic responses include a shift to Th2 dominance (a decrease in the Th1/Th2 ratio) and an 
increase in levels of IL-10 positive cells3-4. 
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Pathological immune responses to a conceptus involve a failure to properly develop 
immunological tolerance to paternally derived antigens. Rather, an immunogenic response is 
elicited which can lead to cellular and/or humoral (antibody-mediated) responses.  Such 
pathological immune responses to a conceptus can result in various clinical manifestations 
including implantation failure, spontaneous abortion, preeclampsia, intrauterine growth restriction 
(IUGR), and stillbirth.   

Defective development of immunological tolerance during pregnancy is characterized in the 
peripheral blood in part by a failure in a shift to Th2 dominance, a failure in the increase in IL-10 
positive cells and increases in levels of IL-17 positive cells5-6.  
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c. Natural Killer cell activity (NKa)

Physiology: 

Natural killer (NK) cells are a population of cytotoxic innate lymphocytes1. 
Natural killer cell activity has been found elevated in patients with autoimmune diseases such as 
Graves’ disease, Hashimoto’s thyroiditis as compared to a heathy control population2.  

NK cells may be directly involved in these diseases through their potential autoreactivity or 
through their interaction with dendritic cells, macrophages or T lymphocytes, thereby inducing 
excessive inflammation or favoring the adaptive autoimmune response3.  

NK cells constitute the dominant population of lymphocytes in decidua during early pregnancy4.  
Although endometrial NK cells are phenotypically different from circulating NK cells (with a weak 
cytotoxicity and immunoregulatory activities)5, it is speculated that peripheral blood NK cells are 
strongly related to NK cell populations found in the decidua6. 

Table of Contents

https://pregmune.com/


71

Reproductive Immunology Assessment Report

Published clinical data: 

NK cell activity has been associated with the pathogenesis of reccurent pregnancy loss7-8, even 
when the embryo was chromosomally normal9.  

A clinical study has shown that women with high NK cell activity pre-conception have a higher 
risk for pregnancy loss (3.5- fold higher risk) than women with normal levels7.  
More recent studies showed a strong correlation between high NK cell activity and recurrent 
spontaneous abortion10-12 and suggested that NK cell activity can be used as a predictive 
biomarker. 

IVIG can induce a down-regulation of NK cell activity among women with reccurent pregnancy 
losses13 which may help improve a patient’s pregnancy outcome. 

Nevertheless, the significance of pre-conceptional NK activity as a predictive value remains 
debated as a study showed no correlation between NK activity and risk for a subsequent loss14. 
This study could be bias as it is considering clinical losses only as miscarriages (excluding all 
chemical losses). 

References: 

1. Moffett, A., & Shreeve, N. (2015). First do no harm: Uterine natural killer (NK) cells in assisted
reproduction. Human Reproduction, 30(7), 1519–1525.

2. Hidaka Y, Amino N, Iwatani Y, Kaneda T, Nasu M, Mitsuda N, Tanizawa O, Miyai K. Increase in
peripheral natural killer cell activity in patients with autoimmune thyroid disease. Autoimmunity.
1992;11(4):239-46.

3. Fogel LA, Yokoyama WM, French AR. Natural killer cells in human autoimmunedisorders. Arthritis
Res Ther. 2013 Jul 11;15(4):216. doi: 10.1186/ar4232. Review.

4. Ntrivalas, E. I., Kwak-Kim, J. Y. H., Gilman-Sachs, A., Chung-Bang, H., Ng, S. C., Beaman, K. D., …
Beer, A. E. (2001). Status of peripheral blood natural killer cells in women with recurrent
spontaneous abortions and infertility of unknown aetiology. Human Reproduction, 16(5), 855–861.

5. Koopman, L. A., Kopcow, H. D., Rybalov, B., Boyson, J. E., Orange, J. S., Schatz, F, Strominger, J. L.
(2003). Human decidual natural killer cells are a unique NK cell subset with immunomodulatory
potential. Journal of Experimental Medicine, 198(8), 1201–1212.

6. Male, V., Hughes, T., McClory, S., Colucci, F., Caligiuri, M. A., & Moffett, A. (2010). Immature NK cells,
capable of producing IL-22, are present in human uterine mucosa. The Journal of Immunology,
185(7), 3913–3918.

7. Aoki K, Kajiura S, Matsumoto Y, et al. Preconceptional natural-killer cell activity as a predictor of
miscarriage. Lancet (London, England). 1995; 345:1340–1342.

8. Higuchi, K., Aoki, K., Kimbara, T., Hosoi, N., Yamamoto, T., & Okada, H. (1995). Suppression of
natural killer cell activity by monocytes following immunotherapy for recurrent spontaneous
aborters. American Journal of Reproductive Immunology, 33(3), 221–227.

9. Kwak-Kim, J., & Gilman-Sachs, A. (2008). Clinical implication of natural killer cells and reproduction.
American Journal of Reproductive Immunology, 59(5), 388–400.

10. Perricone C, De Carolis C, Giacomelli R, et al. High levels of NK cells in the peripheral blood of
patients affected with anti-phospholipid syndrome and recurrent spontaneous abortion: a potential
new hypothesis. Rheumatology (Oxford, England). 2007; 46:1574–1578.

11. Seshadri S, Sunkara SK. Natural killer cells in female infertility and recurrent miscarriage: a
systematic review and meta-analysis. Hum Reprod Update. 2014; 20:429–438.

Table of Contents

https://pregmune.com/


72

Reproductive Immunology Assessment Report

12. Miyaji M, Deguchi M, Tanimura K, Sasagawa Y, Morizane M, Ebina Y, Yamada H. Clinical factors
associated with pregnancy outcome in women with recurrent pregnancy loss. Gynecol Endocrinol.
2019 Apr 23:1-6.

13. Ahmadi M, Ghaebi M, Abdolmohammadi-Vahid S, Abbaspour-Aghdam S, Hamdi K, Abdollahi-Fard
S, Danaii S, Mosapour P, Koushaeian L, Dolati S, Rikhtegar R, Oskouei FD, Aghebati-Maleki L, Nouri
M, Yousefi M. NK cell frequency and cytotoxicity in correlation to pregnancy outcome and
response to IVIG therapy among women with recurrent pregnancy loss. J Cell Physiol. 2019
Jun;234(6):9428-9437.

14. Katano K, Suzuki S, Ozaki Y, Suzumori N, Kitaori T, Sugiura-Ogasawara M. Peripheral natural killer
cell activity as a predictor of recurrent pregnancy loss: a large cohort study. Fertil Steril. 2013
Dec;100(6):1629-34.

d. Regulatory t cell (Treg cells)

Physiology and published clinical data: 

Treg cells play a critical role in regulating tolerance to the semi-allogenic fetus presenting 
paternal alloantigens. These cells may prevent fetal rejection by the maternal immune system1. 
Treg cells may promote fetal survival by inhibiting effector T cells and secreting anti-inflammatory 
factors such as IL-10 and TGF-β2-3. 

These cells are enriched in the fetal-maternal interface during early pregnancy4 
They were shown to migrate from the peripheral blood to the decidua in pregnant subjects5. 
Thus, they might be recruited and expanded by the recognition to fetal antigens1. 
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Metabolic 

a. Insulin resistance and PCOS assessment

Physiology and Published clinical data: 

Polycystic ovarian syndrome (PCOS), a multifactorial syndrome, is one of the most prevalent 
endocrine diseases affecting women of reproductive age1. 

PCOS is currently diagnosed according to the Rotterdam criterion2 determining the disease 
based on the presence of two out of three of the following symptoms3-4 

• polycystic ovarian morphology
• clinical (hirsutism, acne)5 or biochemical hyperandrogenism (serum hormone

measurement)
• oligo/amenorrhea

Although not included in the diagnostic criteria, insulin resistance may be central to the etiology 
of the syndrome6-7 and this may be exacerbated by obesity.  
Women with PCOS commonly present with infertility and are at increased risk for pregnancy 
complications such as gestational diabetes and hypertension8. 
Several studies have shown a strong association between AMH levels and PCOS. Serum AMH is 
a good diagnostic marker for PCOS as high AMH levels (cut off >3.19ng/mL) were correlated with 
oligo/amenorrhea and the appearance of polycystic ovaries on ultrasound9-10. 
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Nutritional Analysis 

a. Vitamin D

Physiology: 

Vitamin D is a fat-soluble vitamin belonging to the steroid hormone family. 

Two main forms are essentials:  

• Vitamin D2 (ergocalciferol) that you can get through your diet.
• Vitamin D3 (cholecalciferol) that you synthetize after sun exposure and represent 95% of

your vitamin D production, once metabolized to generate calcitriol (the active form of
Vitamin D)3.

By binding to its receptor (VDR), calcitriol (active form of vitamin D) regulates over 900 genes in 
human including several actions in reproductive tissues. 

Vitamin D and its receptor are present in the ovaries4 where they stimulate the production of the 
steroid hormones estrogen and progesterone5. The endometrium (uterus) itself can synthesize 
the active form of Vitamin D6 and express the vitamin D receptor VDR as well4. 

Published clinical data: 

Low levels of vitamin D are common in pregnant women and has been shown in several 
epidemiological studies worldwide.  

Vitamin D deficiency is associated with an increased risk of infection7, bacterial vaginosis8, pre-
eclampsia9 and low serum vitamin D levels in the newborn10. 

In a published study11, results showed that sufficient and adequate Vitamin D levels prior to 
conception may reduce the risk for another miscarriage in patients having suffered previous 
losses. 

Vitamin D plays an important role in the modulation of the immune function12 and oxidative 
stress13 with dramatic impact on fertility ranging from poor oocyte quality, miscarriage to 
pregnancy complication including pre-eclampsia, preterm labor and stillbirth12, 14.  
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The activation of the vitamin D pathway has multiple beneficial effects on the immune function 
leading to less inflammation15-18. 
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b. Folic acid

Physiology: 

As a quick reminder, MTHFR induces a reaction, using 5, 10 me-THF, that will mostly produce 5-m 
THF (methylated folate), a substrate required to synthetize methionine from homocysteine and 
this is the only form of folate used in the central nervous system (CNS). 

Hyperhomocysteinemia is observed in approximately 5% of the general population and is 
associated with increased risk for many inflammatory disorders including auto immune disorders 
(Rheumatoid Arthritis, Diabetes, Multiple Sclerosis, Systemic Lupus erythematosus, Grave 
disease), birth defects and adverse pregnancy outcomes (pre-eclampsia, placental abruption, 
spontaneous abortion, low birth weight), as well as vascular and neurodegenerative diseases. 
Homocysteine is at the epicenter of oxidative stress and DNA methylation errors. 

Published clinical data: 

Numerous studies showed that a compromised folate status in pregnant women is associated 
with recurrent spontaneous abortion (miscarriage)1-2 and fetal neural tube defects3.  

Elevated serum homocysteine concentration is an important problem causing birth defects4, pre-
eclampsia5-7, placental abruption8, low birth weight and other maternal or fetal complications9.  

Low folate and high homocysteine are associated with the occurrence of congenital heart 
disease (CHD)10-11. 
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c. Fatty acid

Physiology: 

Both ω3 and ω6 fatty acids are essential components of phospholipids present in all tissues. 
They both synthesize lipids, support normal cell function as well as fetal development1. The 
precursors of the ω3 and ω6 pathway are both essential fatty acids (your body can not 
synthesize them) and must be obtained through your diet2.The Figure 1 below summarizes how 
ω3 (EPA and DHA) can help reduce maternal inflammation/ oxidative stress3. During pregnancy, 
they directly act on placenta to increase antioxidant production that will counteract the effects of 
reactive oxygen species (ROS). Resolvins and protectins (products of DHA and EPA metabolism) 
can reduce placental PGE2 (the prostaglandin associated with partition) and reduce placental 
inflammation. Altogether, these effects can reduce the risk of pregnancy losses or obstetrical 
complications. 

Figure 1: Summary of omega 3 benefits 
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High leptin levels have been shown to disrupt folliculogenesis (maturation of follicle leading to 
the production of a fertilizable egg)18. 

This translates into “poor” embryo quality and ultimately higher chances for pregnancy failure19. 

On the other hand, in nonoverweight PCOS women, lower leptin serum levels put them at higher 
risk for lower fertilization rate as the follicle maturation requires physiologic levels of leptin20. 
Interestingly, leptin levels are negatively associated with EPA and DHA levels21.  

Further, as seen in the Figure 2, a diet rich in Fish can significantly lower leptin levels22. 

Figure 2: Compared with their counterparts on vegetable diet, subjects on predominantly fish diet have strikingly lower 
mean adjusted (for age, alcohol, body fat, BMI, and insulin) leptin levels. 

Lastly, a large meta-analysis showed that omega 3 supplementation significantly reduced leptin 
levels23. 

Published clinical data: 

In fertility, an increased ω3 intake prior to conception was shown to positively impact embryo 
morphology in a study on women undergoing IVF cycle4. 
ω3 appear to promote vascular development in the endometrium as seen by an in vitro study5. 

Many other studies showed that a higher ω3 intake: 

• can reduce the risk of miscarriage6.
• increase uterine blood flow7.
• increase the length of pregnancy and reduce preterm birth8-10.
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• reduce placental inflammation when taking during the first trimester and through the
pregnancy11.

EPA and DHA are precursors to several mediators triggering anti-inflammatory12 and anti-
oxidative actions13-14 and have been shown to play key roles in preventing pregnancy 
complications associated with excessive systemic and placental inflammation15.  

In the above-mentioned review10, the authors reported that fish oil intake especially 
docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA): 

• reduce by 42% the risk of early preterm births (<34 weeks)!
• reduce by 11% the risk of preterm births (<37 weeks).
• reduce by 25% the risk for perinatal deaths.
• reduce by 11% the risk for low birth weight babies.

Knowing that labor is a pro-inflammatory process, maintaining a balance between omega 3 and 
omega 6 levels is crucial to allow a normal gestation length16. 
Further, DHA may be crucial to support fetal brain development17. 
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d. Leptin levels

High leptin levels have been shown to disrupt folliculogenesis (maturation of follicle leading to 
the production of a fertilizable egg)1. 

This translates into “poor” embryo quality and ultimately higher chances for pregnancy failure2. 

On the other hand, in nonoverweight PCOS women, lower leptin serum levels put them at higher 
risk for lower fertilization rate as the follicle maturation requires physiologic levels of leptin3.  
Interestingly, leptin levels are negatively associated with EPA and DHA levels3.  
Further, as seen in the Figure 1, a diet rich in Fish can significantly lower leptin levels4.  

Figure 1: Compared with their counterparts on vegetable diet, subjects on predominantly fish diet have strikingly lower 
mean adjusted (for age, alcohol, body fat, BMI, and insulin) leptin levels. 
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Lastly, a large meta-analysis showed that omega 3 supplementation significantly reduced leptin 
levels5. 
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Male Assessment 

Thrombophilia 

Physiology: 

The prothrombin time (PT) is a test that evaluates your ability to form blood clots. The 
international normalized ratio or INR is a calculation based on results of a PT that is used to 
monitor individuals who are being treated with a blood-thinning medication. 

A partial thromboplastin time (PTT) in combination with a PT test assess coagulation 
factors (amount and function). 

Elevated plasma homocysteine have been associated with an increased risk of atherosclerosis 
and venous thrombosis. 

Published clinical data: 

Thrombophilia risk factors are common in patients with idiopathic pregnancy loss but also in 
pregnant women with retarded intrauterine development, such as in preeclampsia, late fetal loss 
and abruption placenta1. 

Hyperhomocysteinemia is observed in approximately 5% of the general population and is 
associated with increased risk for many inflammatory disorders including auto immune disorders 
(Rheumatoid Arthritis, Diabetes, Multiple Sclerosis, Systemic Lupus erythematosus, Grave 
disease), birth defects and adverse pregnancy outcomes (pre-eclampsia, placental abruption, 
spontaneous abortion, low birth weight), vascular and neurodegenerative diseases. 

In addition, Hyperhomocysteinemia also affects IVF outcome with significantly lower pregnancy 
and implantation rates whereas the miscarriage rate was higher in patients with elevated 
homocysteine levels2-3. 

To avoid pregnancy complications, women at higher risk for thrombophilia should be placed on 
low-molecular-weight heparin treatment4. 
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Nutritional Analysis 

Physiology: 

Male infertility 

Sperm DNA damage is one of the main causes of male infertility and is multifactorial as seen in 
the Figure1. Among these factors, poor diet and obesity cause an increase in 
systemic inflammation and in reactive oxygen species production (oxidative stress)1. This is 
associated with damage to cellular biomolecules such as DNA, in addition to damaging the 
acrosome reaction (activation of the spermatozoa in contact to the oocyte) and disrupting the 
sperm–oocyte recognition and fusion2  which ultimately lower the odd for the fertilization to occur 
to produce an embryo. 

Figure 1: Etiological factors associated with increased human sperm damage 

The significant decrease in semen parameters over the years could be, in part, attributed to a 
poor diet with low intake of antioxidant nutrients and an alimentation rich in sugar and saturated 
fatty acid3-4. 

Both omega 3 (ω3) and omega 6 (ω6) polyunsaturated fatty acids are essential components of 
phospholipids present in all tissues including spermatozoa cell membranes5 whose potential for a 
successful fertilization relies on its membrane lipid composition6.  

The precursors of the ω3 and ω6 pathway are both essential fatty acids (your body can not 
synthesize them) and must be obtained through your diet7.  

Fatty acid profile in relation to sperm parameters 

The intake of omega-3 polyunsaturated fatty acids is associated with a better testicular function 
as indicated by higher testicular volume8 and higher sperm motility, sperm concentration and 
normal sperm morphology 9-11. Many other similar studies showed an increased ω6/ω3 ratio in 
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men’s spermatozoa with poor semen quality12 and higher ratio for Arachidonic Acid/EPA in 
infertile men that correlates with their serum levels13-14. 

EPA and DHA supplementation benefits on male fertility: published clinical data 

In infertile men with oligoasthenozoospermia15 (low sperm number and low sperm motility), EPA 
and DHA supplementation (1.84g per day) induced a significant improvement of sperm cell total 
count and sperm cell concentration. Another study16 showed that dietary supplementation (1g 
DHA/day in addition to oral antioxidant) in oligozoospermic men (low sperm concentration) 
showed: 

• increase in sperm concentrations (7.4 vs. 12.5 million/ mL)
• increase of the acrosome reaction (55 vs. 71%): step allowing the penetration of the

spermatozoa to fertilize the egg
• significant reduction of oxidative stress with decreased in ROS levels (775 vs. 150

(1000 counts/10 second)

Further, DHA dietary supplementation at 1.5g/day17 is able by itself to induce an increase in total 
antioxidant capacity with a significant reduction in the percentage of spermatozoa with DNA 
damage. 

Altogether, these studies showed the beneficial impact of omega 3 in sperm parameters. 
Omega 3 levels in sperm correlate with serum levels and can be modulated by dietary omega 3 
(EPA+DHA) supplementation to improve male fertility. 
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Semen Assessment

Our test includes an assessment of sperm DNA integrity (DFI), sperm damage levels from 
oxidative stress (OSA) and number of immature sperm (HDS).

These three parameters, when higher than normal, correlate with lower chances to conceive 
naturally or using intra uterine insemination and may require the use of IVF to improve your 
chances for success.

Read clinical data on Reprosource Advanced Semen Analysis.
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