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• Auto immune diseases [Reumatoid Arthritis (RA),
Systemic Lupus Erythematosus (SLE), polymyositis,
Anti-phospholipid Syndrome (APS), Vasculitis,
Sjogren Syndrome, etc.] is a group of nosological
entities that are pathophysiologically characterized
from the generation of antibodies and deposition of
antigen-antibody complexes to the basal membranes
of the cells of several human body organs where they
evoke inflammatory responses and herewith injure
them and damage their functionality.

Budapest, May 10, 2018

Fertility vs Infertility
• “Fertility” is defined the ability of a couple to obtain
a pregnancy. Normally “fertilizability” (the monthly
probability of achieving pregnancy) is considered to
be 20-30%.
• “Infertility” is defined the lack of conception despite
a couple’s regular unprotected sexual intercourses
for 12 months and it is estimated to be 9%
worldwide . (In Europe, infertility after 60 months
efforts was estimated 1,5% in 2010).

Female causes of Infertility
1. Ovulation disorders

Polycystic Ovarian Syndrome
Hypothalamic dysfunction
Premature ovarian insufficiency

2.Tubal infertility

(10-85% due to fibrial damage or
adnexal adhesions )

3. Endometriosis

(10-20%)
Tumors

4. Uterine or cervical

Polyps

The origins of infertility
• a) Female (33-41%)
• b) Male

(25-39%)

• c) Mixed

(9-39%)

Male causes of infertility
1.
2.
3.
4.
5.
6.
7.

Low or abnormal sperm production
Blockage of the sperm delivery pathways
Infections
Varicocele
Tumors
Hormone imbalances
Anti-sperm antibodies

Cervical stenosis
5. Idiopathic or unexplained infertility (8-20 %)
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ANTISPERM
ANTIBODIES - ASA
Major factor of infertility:
v They influence the viability and the mobility of spermatozoa
and block passage through cervical mucus and penetration of
zona pellucida
They may:
affect the growth of fertilized egg -> RIF
target sperm antigens which are normally expressed on the
embryo after fertilization and implantation -> RSA

Phosphodiester-linked alcohol sidechain
Simple organic molecule
i.e. Cardiolipin (CL)*, phosphatic acid (PA), serin
(PS), inositol (PI), glycerol (PG), cholin (PC),
ethanolamin (ΡΕ)
Hydrophilic
head

Phosphate group
Glycerol or sphingosine

Idiopathic or Unexplained
Infertility
In the cases that all known causes of infertility have
been excluded (after thorough clinical and laboratory
examinations), the infertility is considered
unexplained or idiopathic.
The correlation of “Anti-phospholipid Syndrome”
(APS) and “Systemic Lupus Erythematosus” (SLE)
with infertility is nowadays well documented, so that
increased production of auto-antibodies is
considered to be the main etiologic factor for
idiopathic subfertility or infertility.

Antiphospholipid Antibodies
(APA,aPL): antibodies against the
phospholipids,
the main components of all cell
membranes

*diphosphatidylglycerol, dimer with 4
alkyl groups

fatty acids
hydrophobic
tail

phospholipid bilayer

During pregnancy, placental tissues
continuously change → exteriorization of
inner surface phospholipids →
binding of
appearance of
plasma
cryptic
proteins to PLs
epitopes
↓
↓
neoantigenic
direct stimulus
conformations
give rise to
for production
APA
of APA

Idiopathic infertility &
auto-immunity
Thus, “anti-thyroperoxidase” and “thyroglobulin” antibodies
(which characterize the Thyroid auto-immunity, ATA), “antiphospholipid” (APL) the anti-prothrombin, anti-cardiolipin or
anti-beta2-GP1 antibodies in particular and “anti-nuclear”
(ANA) antibodies are frequently found in blood samples of
infertile women.
These antibodies related inflammatory reactions are causally
involved in the pathogenesis of the auto-immune diseases
but may also affect fertility through the following
mechanisms.
Am. J. Reprod. Immunol. 42: 335-346
Am. J. Reprod. Immunol. 56: 337-341
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Auto-immunity related infertility
The auto-antibodies action may:
1.

Abolish the normal function of the hypothalamic –pituitary ovarian axis

2.

Cause “oophoritis”, resulting in anovulation and diminished ovarian reserve
(premature ovarian insufficiency, POF)

3.

Block the maturation of oocytes [especially the Anti-nuclear antibodies (ANA)]
leading to the destruction of the embryos affected.

4.

Damage the syncytiotrophoblast, leading to its dysfunction, interfering with
decidualization and negatively affecting implantation even without macroscopic
thrombosis (vasculo-placental pathology).
Cause pre-eclampsia and IntraUterine Growth Restriction.

5.
6.

Affect the children’s birth weight and have long-term effects on their future
health status.

Premature Ovarian Failure

Hypothalamic –Pituitary
Ovarian axis deregulation
FSH targets it’s receptors, expressed only on
granulosa cells and induces the maturation of the
ovarian follicle.
Increased production of anti-FSH antibodies lead to
failure in the FSH normal functionality resulting to
infertility due to inadequate ovarian follicle
maturation, (by interrupting the binding of the
β- chain of the human FSH to its receptors).
Increased production of anti-FSH antibodies is
related to a general propensity to autoimmunity.

Implatation and decidualization

The anti-ovarian antibodies (AOA) target the “ooplasm”, the
“zona pellucida”, the “granulosa cells” and the “3βeta-OH
gonadotrophin dehydrogenase receptors” of the ovum.
Anti-ovarian antibodies (AOA) and in addition to them,
increased anti-nuclear (ANA), anti-Thyroperoxydase
(anti-TPO) and anti-thyroglobulin (anti-TG) antibodies,
ovarian lymphocyte T CD4+ and CD8+, plasmocyte and
macrophage infiltrate the women’s ovaries, thus “oophoritis”
is caused which leads to anovulation and premature ovarian
insufficiency (POF) resulting to diminished ovarian reserve
(deficit of the pool of available oocytes before the age of 40).

Pre-implantation immunological events are in place to secure the nidation
of the fertilized ovum to the endometrium. Such are the shift of uterine
T-cells to T-regulatory cells , an increased synthesis of interleukin (IL)-10
and a decrease of (IL)-1β, (IL)-6 and TNF-α (i.e. the pro-inflammatory
cytokines). In addition pregnancy promotes the balance of T H-1 / T H-2
cytokine in favour of T H-2.
The anti-phospholipid (APL) and ANA antibodies bind to the surface
antigens of the syncytiotrophoblast causing vasculo-syncytial lesions and
typical necrosis of the villus.
In addition to APL, anti-thyroglobulin (anti-TG) antibodies binding to
trophoblasts, cause apoptotic damage to them, thus reducing the
invasiveness of the trophoblast while at the same time binding to the
endothelial cells (of endometrium) as well as the stromal and the
trophoblast placental cells retract the necessary angiogenesis.

Pregnancy loss

TH1 shift

Anti- phospholipid
antibodies

Other
autoantibodies

NK cell involvement

Result of an abnormal immune response

ß

Several auto-bodies are implicated with pregnancy
loss such as:
aPL [especially lupus anticoagulant (LA)] ,
anticardiolipin (aCL), anti-β2glycoprotein1
(αβ2GP1), antibodies to thyroid antigens such as
thyroglobulin (αTG), thyroid peroxidase (αTPO),
antibodies to nuclear antigens (ANA), anti-laminin1,
anti-prothrombin antibodies (αPT) and antisaccharomyces cerevisiae antibodies (ASCA).

Reproductive Immune Failure Syndrome – RIFS
Gleicher N Am J Reprod Immunol 2002;48:252-4
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Pregnancy loss

APA may act against Th2-type cytokines -> Th1-type immune response

The rate of pregnancy loss increases by 10% in APS and even
more when combined with SLE (~ 40%). In cases of SLE with
increased lupus anticoagulant (LA) a miscarriage rate of 35%
for <10 weeks pregnancies and 17% for >10 weeks was
observed.
Highest rate of repeated early pregnancy loss was observed in
the presence of anti-thrombin [IgG αPT] antibodies,
especially when combined with αPL and ASCA.
High levels of Lupus activity 4-ply the risk of pregnancy loss
and the risk of pre-term delivery.
In cases of lupus nephritis the chance of unsuccessful
outcome reaches 23% and of stillbirth 6%.

Risk of Pre-eclampsia and
pre-term delivery
Lupus activity is a key predictor of pregnancy outcome. Women with lupus
nephritis demonstrate high risk of pre-eclampsia, pre-term delivery and
fetal growth restriction, which is further increased in the presence of
hypertension or proteinuria while the renal function may deteriorate.
Renal flare may be predicted by renal status at conception. In a recent
meta-analysis of lupus nephritis cases the rate of preterm birth was found
39%, of stillbirth or neonatal death 6%, of fetal growth restriction 13% and
the risk of maternal complications was 30-40%! (including pre-eclampsia,
hypertension and renal flare).
Reduced angiogenic (VEGF, Placental GF) and increased anti-angiogenic
factors (soluble fms-like tyrosine kinase 1, soluble endoglin) are
considered responsible for demonstrating pre-eclampsia (and can be used
as predictive indicators).

Implications for the fetus and
the offspring
In cases of active RA and SLE the disease’s activity
was directly associated with lower birth weight.
(Low birth weight is a risk factor of cardiovascular
disease and metabolic syndrome in adulthood).
One third of children born to mothers with active RA
presented rapid catch-up growth in weight after birth
which has been associated with unfavorable
cardiovascular risk profile in adulthood.

TNFβ 
¯ IL-3, GM-CSF

thrombosis
Th1 switch

h2

h1

ischemia, cell injury or abnormal
immunregulation → exteriorization of
negatively charged PLs

↑ calcium or ¯ph → cone-shaped,
hexagonal phase PL configurations

Plasma proteins (β2-GPI,
prothrombin, protein S, annexin V)
bind to PL epitopes and
“neoantigens” are
presented to the immune
system

Cryptic PL epitopes
are presented to the
immune system

Neonatal lupus syndrome
Transplacental transfer of SS-A /Ro antibodies may
induce a congenital heart block (CHB), in 2% of
asymptomatic pregnant women.
After a follow up study of more than 8 years on
women who gave birth to children with this
advanced atrioventricular (AV) block 43% of mothers
remained symptom free while 57% presented
autoimmune disease [SLE (35%), Sjogren syndrome
(30%), UCTD (23%), RA (4%), other (8%)].

4

23/05/18

The role of estrogens on
immune system
“Female to male” ratio in SLE patients
prepubertal period f/m = 3/1
reproductive period f/m = 15/1
postmenopause
f/m = 8/1
Curr. Opin. Reumatol. 11 : 352-6 (1999)

- Early menarche and estrogen replacement treatment increase
the risk for SLE in women (hazard ratio 1,5 and 2,1)
- In the induction of ovulation the use of
clomiphen increases the rate of SLE flares to 6% of cycles while
gonadotropins increase the rate of SLE flares to 27% of cycles.

The role of estrogens on
immune system
Immune cells (B cells, T cells, monocytes, dendritic
macrophages) express estrogen receptors ER-α and
ER-β by binding to which, estrogens activate
signaling pathways (in just the same way as in cancer
cases), thus causing the auto-immune overactivation.

Ann. Itern. Med 142: 953-62 (2005)
Arthr. Rheumatol. 56: 1251-62 (2007)
Semin. Arthritis Rheumatol. 32: 174-188 (2002)

The role of estrogens on
immune system

Under normal conditions, immunosuppressive
regulatory T cells (T-regs) play pivotal role to
maintain self-tolerance and prevent auto-immunity.
Administration of 17-β estradiol diminishes the
number of T-reg cells in vitro.
The number of T-reg cells are found dereased in the
circulation of SLE patients thus, IL-17 producing T
helper cells (TH 17) dominate over T-regs that
become defective and unable to counteract autoreactive T lymphocytes.
TH 17 cells begin to infiltrate organs, thus damaging
them by upregulating local IL-17 production.

The role of estrogens on
immune system
Estrogens support the development of α T helper 1
subset of lymphocytes and stimulate the expression
of IL -21 , which in turn fosters the differentiation of
B cells to antibody producing plasma cells, thus
leading to B cells hyperactivity i.e. higher antibody
production and a differentiation in the cytokine
production.
Testosterone promotes the opposite action.
Ann. Rev. Immunol. : (1997) 15:297-322
Autoimmune Rev. (2012) 11: 422-429

Ann. Rheum. Dis. 2009: 65:553-4
Clin. Dev. Immunol. 2012: 823085

The role of estrogens on
immune system
At the time of implantation and early pregnancy uNK
cells are the predominant lymphocyte population in
decidua while peripheral blood NK are scarcely
present in the endometrium.
uNK cells provide appropriate cytokine support and
immunomodulation to the trophoblast-placenta
interactions.
NK cell is regulated by IL-2 and interferon IFN-γ,
both induced by TH1 cells.

The role of TSH and antiThyroid antibodies
A 4-fold increase in miscarriage rate has been found in
the case of peripheral NK cell hyperactivity, elevated
NK cell number and increased migration of cytotoxic
NK peripheral cells into the uterus.
TSH acts as a direct stimulator of the immune system.
Addition of TSH to NK cells co-stimulates their
response to IL-2 and other stimuli and increases their
proliferative and cytotoxic effect.

Clin. Rev. Allergy Immunol.39(3): 176-84 (2010)
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SLE Treatment

DIFFERENT TYPES OF APA TARGET DIFFERENT
TISSUES (trophoblast, endothelium, pre-embryo),
so they influence the outcome of pregnancy in different
ways and at different gestation time

Inflammation

aPS
aPE
aPG
aPC
aPI

ACA
aPS
aPE

Placental thrombosis

aPS
aPE

Inhibition of trophoblast functions

Treatment for Rheumatic
Diseases
Special interest is raised on inhibitors of TNF-alpha
[adalimumab (ADA), etanercept (ETA), infliximab
(IFX) and certolizumab (CZP). The latter presents less
placental transfer to the embryo].
In men cytotoxic drugs may affect spermatogenesis
and cause chromosomal defects in spermatozoa.
Men are affected during their reproductive years by
spondyloarthropathies (SpA) and treatment with
TNF inhibitors have been found effective for the
symptoms of the disease while in low doses promote
spermatogenesis (interestingly high doses inhibit it).

Serious complications related to SLE such as lupus
nephritis, vasculitis, alveolar hemorrhage, CNS involvement
are treated by cyclophosphamide, methotrexate,
sulfasalazine, azathioprine, leflunomide, mycophenolate
mofetil (MMF), calcineurin inhibitors (Tacrolimus) etc.
Cyclophosphamide induces damage and apoptosis of the
granulosa cells and the oocyte leading to premature depletion
of follicle stockpile (Cancer Res: 67:10159-62) and these
results are dose and duration dependent of the treatment.
Other drugs used are prednisolone and hydroxychloroguine
which are considered safe in pregnancy and breast feeding
and may be continued.
On the contrary cyclophosphamide and mycophenolate
mofetil should be stopped 6-8 weeks before conception.
1. Prednisolone use is associated with unexplained infertility
and premature labour.
2. NSAIDs are considered to hinder the ovulation leading to
luteinized unruptured follicle syndrome (LUF) .

Other auto-immune diseases
In Systemic sclerosis, intravenous estrogens have
shown positive effects by alleviating the symptoms of
severe Raynand phenomenon.
Estrogens should be avoided in “Vasculitis” patients
(as well as to those with atherosclerosis or increased
risk of ischemia).
Interactions of estrogens with anticonvulsants ,
corticosteroids, warfarin and cyclosporin should be
taken under consideration.
During periods of immobilization (surgery), COCs
should be discontinued and prophylactic heparin
should be added to avoid thrombotic events.

Assisted reproduction
Patients with autoimmune diseases having
difficulties to achieve pregnancy often refer to ART.
Concerns about induction of flares or thrombosis
raise according to ovarian stimulation method used
(clomiphene or gonadotropins) and the degree to
which the estradiol concentrations exceed normal
levels. The ovarian hyperstimulation syndrome is
believed to result in a capillary leak-syndrome and
raised hematocrit leading to thrombosis.
Thus, active SLE, uncontrolled arterial hypertension,
pulmonary hypertension, renal disease, severe
valvulopathy, heart disease and previous thrombotic
events are contraindications for ART.

Failure to achieve a pregnancy following 2–6 IVF cycles, in which more
than 10 high-grade embryos were transferred to the uterus
Tan et al., 2005
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Fertility preservation

Contraception and autoimmune diseases

► Cryopreservation of embryos
► Cryopreservation of oocytes
► Ovarian tissue freezing
► Co-administration of GnRH agonist (with
chemotherapy)

Patients entering pregnancy with low disease activity
and safe drugs use may be reassured that pregnancy
outcome should be similar to that among healthy
women and that there is a reduced risk of
postpartum flare.
Children outcomes are better in mothers with
quiescent disease than in active disease.

► In Vitro Maturation

SLE and Contraception
Pregnancy in women with SLE (especially with lupus
nephritis) presents increased risks of pre-eclampsia,
fetal growth retardation, preterm delivery and fetal
loss.
The risks are calculated to be 23% for unsuccessful
outcome, 39% of preterm birth, 6% for stillbirth or
neonatal deaths , 13% of fetal growth restriction and
30-40% for maternal complications including renal
flare , hypetension and pre-eclampsia.
In these cases postponing of pregnancy until stable
disease is achieved should be considered.

SLE and Contraception
IUDs are very effective but they present elevated
infection risk in cases of strong immuno suppressive
treatments.
Medroxyprogesterone acetate injections are safe (but
long co-administration with corticosteroids may cause
bone loss).
Oral pregesterone-only pills (POP) are effective and
advisable but have the highest rate of discontinuation.
Transdermal patch is contraindicated because of the
estimated higher estrogen blood levels than COCs.

SLE and Contraception
Women using protentially teratogenic medications for their
systemic auto-immune diseases should be offered contraceptives &
appropriate counseling for postponing their pregnancy until
treatment is altered and the diseases activity is controlled
(especially in cases of lupus nephritis, scleroderma lung disease,
vasculitis affecting vital organs, neuropsychiatric lupus etc).
LARCs (like IUDs and implantable progesteron) offer effective
pregnancy prevention until the disease becomes stable with the use
of safe medication for the fetus.
Except for patients with anti-phospholipid antibodies (aPLs) and
those with hereditary thrombophilias, all types of contraception
can be used. Patients of SLE should be examined for these
antibodies before contraception is prescribed.
Emergency contraception with levonorgestrel is an option.

Rheumatoid Arthritis
Some reports found the rate of RA development halved in
current OC users (in a duration of use responding effect).
Patients with RA have normal estrogen levels but low
androgen ones. Thus the second generation COCs (containing
relatively more androgenic progestins) are indicated in RA.
IUDs are contraindicated in case of immunosuppressive
treatments while diaphragm or vaginal rings are difficult to
be inserted by patients with severe arthritis.
Breast feeding seems to present protective action too
(despite the immunostimulating effect of prolactin).
This can be explained by either the protective function of
cortisol (higher to breast feeding women) or by the prologed
anti-inflammatory effect of progesterone (through remaining
active Prg Receptors in lymphocytes from the pregnancy).
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In conclusion:
OCs are good options for auto-immune patients
except for those with antiphospholipid antibodies or
other pro-thrombotic risk factors or active SLE.
Progesteron preparations (POP orally, I.M or in IUD)
do not increase the risk of thrombosis.
IUDs should be avoided to immunocompromised
patients.

Summary
● Several drugs are in use in managing inflammatory reaction
(arthritis, vasculitis, systemic lupus etc.) before and
during pregnancy (some of them causing additional
pregnancy related complications)
● Comprehensive multi-disciplinary counseling including good
control of the disease, appropriate drug choice related to
safe pregnancy, ART, risk assessment and decision-making
on Contraception is absolutely necessary for successful
outcomes.
● COCs have indication in most of auto-immune pathologies
in the absence of anti-phospholipid antibodies or other
thrombotic risk factors and intense activity of SLE
(flares).
● Progesteron only preparations are effective and riskless.
● IUDs are indicated except for very strongly
immunosuppressed patients.
● Emergency contraception has no contraindications.

Treatment for Rheumatic
Diseases
•
•
•
•
•
•

Corticosteroids (anti-inflammatory)
Aspirin (anti-thrombotic)
Heparin (anti-thrombotic)
IV immunoglobulin G (neutralization of aPL)
Statins (anti-inflammatory)
NSAIDs (anti-inflammatory for RA)

Summary
● Auto-immune diseases are considered to be the main
reason for idiopathic subfertility or longer TTP period.
● In women with Rheumatic diseases advanced methods of
ART are effective in achieving pregnancy.
● Both maternal and fetal problems are frequent in autoimmune related pregnancies and related to the diseases
severity and degree of activity at the time of conception
as well as to the drugs used.
● In addition to the organ specific antibodies aspecific autoantibodies are associated with the general activation of
the autoimmune system in Rheumatic diseases.
● The idiopathic infertility is due to several mechanisms
involved in the inflammatory precess i.e. hindering of the
normal function of the hypothalamic-pituitary-ovarian axis,
“oophoritis” resulting to anovulation and POF, abnormal
placentation leading to miscarriages, pre-eclampsia,
preterm death, intra-uterine growth retardation and postpartum health problems to the offspring.
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SLE Treatment
Serious complications related to SLE such as lupus
nephritis, vasculitis, alveolar hemorrhage, CNS involvement
are treated by cyclophosphamide, methotrexate,
sulfasalazine, azathioprine, leflunomide, mycophenolate
mofetil (MMF), calcineurin inhibitors (Tacrolimus) etc.
Cyclophosphamide induces damage and apoptosis of the
granulosa cells and the oocyte leading to premature depletion
of follicle stockpile (Cancer Res: 67:10159-62) and these
results are dose and duration dependent of the treatment.
Other drugs used are prednisolone and hydroxychloroguine
which are considered safe in pregnancy and breast feeding
and may be continued.
On the contrary cyclophosphamide and mycophenolate
mofetil should be stopped 6-8 weeks before conception.
1. Prednisolone use is associated with unexplained infertility
and premature labour.
2. NSAIDs are considered to hinder the ovulation leading to
luteinized unruptured follicle syndrome (LUF) .
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Treatment for Rheumatic
Diseases
Special interest is raised on inhibitors of TNF-alpha
[adalimumab (ADA), etanercept (ETA), infliximab
(IFX) and certolizumab (CZP). The latter presents less
placental transfer to the embryo].
In men cytotoxic drugs may affect spermatogenesis
and cause chromosomal defects in spermatozoa.
Men are affected during their reproductive years by
spondyloarthropathies (SpA) and treatment with
TNF inhibitors have been found effective for the
symptoms of the disease while in low doses promote
spermatogenesis (interestingly high doses inhibit it).
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