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INTRODUCTION

Autoantibodies, autoimmune conditions are frequanises underlying unsuccessful attempts
for having a child. In a significant part of cagbese are not recognised as the affected
women have usually no other signs or symptoms stiggean autoimmune disease.

A couple is considered sterile if there is a conglmability to conceive or produce an
offspring. The infertility definied by the abseno€& conception after 24 months of regular,
unprotected intercourse. Of couples in reproductiye, 8 to 10 % are sterile and 15 to 20 %
are infertile. Various genetic, hormonal, gynaegalal, andrological, and immunological
factors may underlie both conditions, but in abb@ito 20 % of cases there is no detectable
cause. In sterile/infertile (st/if) female patierasto-antibodies may be present which often
escape detection, as affected patients have ns sigaymptoms suggesting an autoimmune
disease. However, sterility/infertility in women ahildbearing age can be considered,
particularly in the presence of autoantibodiesa agn of a potential autoimmune disease. By
detecting and appropriately treating autoimmuneatiss/antibodies as latent pathogenetic
factors underlying gestational morbidity, a part eferility/infertility has become

extinguishable.

AIMS OF THE INVESTIGATION

The aim of our study was to examine the antibodiemnd autoimmune diseases in relation
to reproductive failures.

1. The first aim was to establish the incidencardfphospholipid antibodies (aPLs) which are
included into the antiphospholipid syndrome (AP&)gdostic criteria (Sydney, 2004.) such
as anticardiolipin antibody (aCL) and anti-betakZxgprotein | antibody @2GPI) among the
femal patients with reproductive failures.

2. The second aim was to detect some less frequrdrg neither included into the diagnostic
criteria such as anti-Annexin V antibody (aANX)tigshosphatidyl serine antibody (aPS),
and anti-prothrombin antibody (aPT) by our femalgyds.

3. The third aim of our study was to diagnose AR®Rg patients with aPLs when clinical
criteria were also taken into consideration andgply anti-coagulant treatment among them.
4. The fourth aim was to examine femal patientsttier systemic autoimmune diseases apart
from APS.



5. The fifth aim of our study was to establish thagnoses of organ-specific autoimmune
diseases such as autoimmune thyroiditis and céismase and to use their adequate treatment
among patients with reproductive failures.

6. The sixth aim was to detect a-sperm antibodgnmal patients and to investigate its role in

reproductive failures.

PATIENTS AND METHODS

Patients

On the Department of Internal Medicine of Zala Qgurospital during 88 monthetween
September 2004 and December 2011) 500 female tm(er®an age: 31.4 + 4 years) were
enrolled to our study, including 167 and 333 pdfe833 % and 67 %) with sterility and
infertility respectively. Any other causes undenlyithe sterility/infertility could be excluded
or have already been eliminated previously in &lthem. In addition to history taking and
physical examination, our patients underwent thkowong tests: assay of antinuclear
antibody (ANA) by immunofluorescent (IF) method, asell as enzyme-linked
immunosorbent assays (ELISA) of anti-double-stran®&NA antibody (anti-dsDNA) (cut
off: 25 - 120 U/mL), anticardiolipin antibody (aClgut off: 10 - 100 MPL/mL and 10 - 104
GPL/mL), antibodies against extractable nucleargans (ENA-Profile) (> 1.2 U/mL) such
as anti-histidyl-tRNA synthetase antibody (antid)p-anti-ribonucleoprotein antibody (anti-
RNP), antibody to Sm-proteins (anti-Sm), antibody3component non-histone proteins
(anti-SS-A), antibody to phosphoprotein of RNA-paodirase Il cofactor (anti-SS-B), anti-
thyroid peroxidase antibody (anti-TPO) (cut off:-030 U/mL), anti-phosphatidyl serine
antibody (aPS) (> 15 U/mL), anti-prothrombin antlgo(aPT) (> 10 U/mL), anti-beta-2
glycoprotein 1 antibody R2GPI) (> 10 U/mL), anti-Annexin V antibody (aANX) (5
U/mL), anti-tissue-transglutaminase antibody (&h@) (cut-off: 0-7 U/mL), and anti-sperm
antibody (a-sperm). We also examined 500 male miati@hey are partners of our female
patients) (mean age: 38.5 + 3 years) for CD, whiennent the tests of anti-tTG (cut-off: 0-7
U/ml) by ELISA. Furthermore, our anti-tTG positifemale and male patients underwent
deep duodenal biopsy for histological examinatioroider to confirm the diagnosis of CD
and we carried laboratory tests out by them toohsas hemoglobin (Hgb) (123-153 g/L),
hematocrit (Htc) (0.36-0.46 L/L), serum iron (F&)A-27.0umol/L), serum ferritin (15-150
ng/mL), serum vitamin B12 (197-866 pg/mL), seruricfacid (3.1-17.5 ng/mL), serum total
protein (65-80 g/l), serum albumin (33-50 g/L),usarimmunoglobulin G (IgG) (7-16 g/L), se
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immunoglobulin A (IgA) (0.7-4.0 g/L), se immunogldin M (IgM) (0.4-2.3 g/L). Finally,
our anti-TPO positive females have been studiedsBnum thyroid-stimulating hormone
(TSH) (0.4-3.2 mU/L), serum free tri-jodide-thyramei (FT3) (2.23-6.50 pmol/L) and free
thyroxin (FT4) (9.14-23.81 pmol/L).

Methods
Enzyme-linked immunosorbent assays (ELISA)

Anti-dsDNA was measured by ELISA technique. Theaaeg of a polystyrene microtitration
plate was sensitized for DNA overnight. On the riey, following three washings with PBS
+ 0.05 % Tween, samples were allotted to the veélthe plate doubled in 40x dilution. After
1-hour-long incubation and triple washings, antidame IgG/HRP (DAKO AS, Denmark)
was pipetted into the wells in 6.000x dilution. IBaling a further 1-hour-long incubation and
washing, o-phenylenediamine®; substrate was applied, and then the color reactamset
by allotting 4N sulfuric acid. Results were meadul 492 nm with Labsystems MS
Multiskan ELISA photometer and given jug/mL based on a calibration curve for IgG.
Auto-antibodies against ENA and ENA subtypes (S$4;B, Sm, RNP, Jo-1) as well as
antibodies against TPO, tTG, sperm, and aPLs (aBRGPI, aPS, aPT, aANX) were
detected by a commercially available ELISA test TAASTAT Il ENA-Screen, anti-SS-A,
anti-SS-B, anti-Sm, anti-RNP, anti-Jo-1, anti-TRD}i-tTG, a-sperm, aCL,pa2GPI, aPS,
aPT, aANX; Cogent-Hycor, Peniciuk, UK), in accordanwith the instructions of the
manufacturer.

Immunofluorescent method (IF)

ANA was detected on HEp-2 cell substrate (Humarthepoma Type 2 Cells - CCL - 23 -

American TypeCulture Collection) with a standardiiact immunofluorescent technique. By
using a laboratory-cultured cell line, cell prepemas were made and fixed in acetone. Patient
sera were applied in 40x dilution, and the bountb-amtibodies were detected with anti-
humane IgG/FITC (The Binding Site, UK). Preparasiovere evaluated with a Leica Diaplan
fluorescent microscope, at 500x magnification. état of IF were created due to binding of

ANA to various components of the cell nucleus.

Routine blood tests, TSH, FT3, FT4 and serum imrglobulins were measured as a part of
routine diagnostics, by using of Sysmex XP-1800(dciette SRS 100/1l, Modular MODU
P8000 and Modular E170 systhems.



|. ANTIPHOSPHOLIPID ANTIBODIES AND ANTIPHOSPHOLIPID SYNDROME
IN RELATION TO REPRODUCTIVE FAILURES

Aims
The aim was to establish the prevalence of aPLstwaie included into the APS diagnostic
criteria (Sydney, 2004.) such as aCPB2&PI, and detect some less frequent aPLs neither

included into the diagnostic criteria such as aAMRS, and aPT, as well as to diagnose APS.

Results
Twofold positive aCL was demonstrated in 27/500gpds$ (5.0 %) (st/if: 4/23). When clinical
criteria were also taken into consideration, 3/8mary antiphospholipid syndrome (PAPS)
could be diagnosed. In 4/27 cases the APS was iat=mbovith the presence of another
antibodies, such as ANA, anti-dsDNA, anti-SS-A,idRO, a-sperm, however these women
didn't suffered from another autoimmune diseasepraingly secondary antiphospholipid
syndrome (SAPS) couldn't be confirmed, but theyenanserved towards SAPS. In further
20/27 cases the clinical picture did not fulfil tbeteria of APS as 15 infertile patients were
examined already after the first or second aboroar to Week (W) 10 of gestation, and
further 5 patients were sterile (what is not evesiuded in the system of criteria for APS).
In addition to the twofold positive aCL, less freqt antiphospholipid antibodies (aPLs)
including $82GP1, aPS or both were present in 2/27, 3/27 ad @gdtients, as well as aANX
in 2/27, aANX with together aPS in 1/27 and aPSn@lavith aPT in 1/27 patients
respectively.
The aCL could be detected on a single occasion4ib0® women (6.8 %) (st/if: 17/17),
including 2/34 patients where PAPS and 1/34 patiatere SAPS was suggested on the base
of the clinical picture.
Among one-time aCL-positive patientf2&5PI1, aPS, aPT and aANX could be detected in
1/34, 9/34, 2/34 and 1/34 patients, as well @G#PI with aANX and p2GPI1 with aPS and
aPS with aANX could be established in 2/34, 1/3d &34 patients.
Considering the laboratory criteria of APS we staldthe occurence th@2GPI antibody.
Fifteen of the 500 (3.0 %) (st/if: 4/11) patientasv#2GPI positive. We detected this
antibody in 9/15 females with aCL-positive and 6pEsients was aCL-negative.
The $2GPI was established one-time in 10/15 cases aicé tw5/15 cases in addition to we
could find 2/5 aCL-negative femals in twofol@$2PI-positive group. According to the
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clinical criteria of APS we could confirm 1 PAPStieat (she was twofold aCL-positive t00)
and 2 SAPS-patiens, among them 1 was also oneahepositive and 1 patient was only
twice €82GPI-positive.

Among 439 aCL-negative women, we found in 76/43B.31%) patients not onlyp2GPI
antibody, but also such less frequent antibodieARSS (for instance aPS, aPT, aANX) too
which not included in its laboratory criteria. TEHE2GPI antibody was one-time positive in
2/76 cases and twofold positive in 1/76 case.

The aPS in itself was detected in 45/76 women, alRB a32GPI and aPS with aPT
antibodies were verified equally in 1-1/76 patient.six of 76 women aPS was detectable
with together aANX antibody. We found the aPT ir6licase respectively and aPT with
aB2GPI also in 1/76 woman. The aANX antibody alones \atablished in 16/439 patients
and aANX along with B2GPI was in 1/76 case. Finally, aPS with togeth&F and aANX
antibodies was detectable in 1/76 patient.

Summing up the results of our investigations -rigkihe clinical and laboratory criteria of
APS into consideration - we could demonstrate tlagribsis of APS in 11/500 (2.2 %)
patients, there are 5/11 PAPS-patients and 6/11SS#eients among them.

Treatment in the follow-up period

By the aPLs-positive patients we used the anticaagtreatment, namely:

1. Administration of acetylsalicylic acid (ASA) (@0mg/day orally up to week 28 of
gestation) alone, when the patient was aPLs-pesitiu the clinical picture and/or laboratory
criteria did not fulfil the diagnostic criteria &PS or the patient rejected the anticoagulant
injection.

2. Administration of maintenance dose low molecweeight heparin (LMWH) (100
U/kg/day subcutaneous up to the delivery) alonegerwtihe patient was allergic to
acetylsalicylic acid or the pregnant suffered froematoma around fetus or hemorrhage from
uterus.

3. Administration of ASA (100 mg/day orally up teeek 28 of gestation) plus maintenance
dose LMWH (100 U/kg/day subcutaneous up to thevdg}).

In cases of SAPS or the patients with aPLs andaditts of systemic autoimmune diseases
and/or a-sperm antibody we completed the anticeagureatment with prednisolone (20
mg/day orally in the first trimester and then tagokto a maintenance dose of 5 mg/day) too.
When patients suffered from autoimmune thyroid{gsd/or latent hypothyroidism) the

anticoagulant cure was completed levothyroxine too.



Among the twofold aCL-positive patients 22 concepsi were develop, itemized: 2/22
abortions (ABs) and 19/22 deliveries such as 15fdénhtaneous (sp) developed pregnancies
and 4/19 pregnancies apropos of in vitro fertil@afIVF) / insemination (insem). In addition
1/22 pregnancy is currently in progress. Furthem®females were pregnant twice and there
were 2 twin-pregnancies.

In the group of females with once-time aCL posiyivwe could detect 15 pregnancies,
namely 3/15 ABs, 12/15 child-births (8/12 sp depeld pregnancies and 4/12 IVF/insem
pregnancies) and 1 twin-pregnancy.

When the aCL antibody was negative, B2@PI or other less frequent antibody of APS (for
instance aPS, aPT, aANX) was positive, in the folip period there were 52 conceptions:
13/52 ABs, 32/52 deliveries (27/32 sp developedgpaacies and 5/32 IVF/insem
pregnancies), 7/52 pregnancies are currently igress (6/7 sp developed pregnancies, 1/7
IVF/insem pregnancy). In addition 3 women were peed twice and 5 pregnancies resulted
twins.

Lastly, among patients with together more aPLs 1&eptions occcured such as 1/8 AB, 6/8
labours (4/6 sp developed pregnancies and 2/6 mgé pregnancies), 1/8 pregnancy is
currently in progress and 1 twin-pregnancy wasees].

II. ANTIBODIES OF THE SYSTEMIC AUTOIMMUNE DISEASES IN RELATION
TO REPRODUCTIVE FAILURES

Aims

The aim was to examine female patients for theesyst autoimmune diseases apart from
APS and determine prevalence of autoantibodies agchNA, anti-dsDNA, anti-Jo-1, anti-
Sm, anti-RNP, anti-SS-A and anti-SS-B.

Results

The auto-antibodies for the systemic autoimmuneatiss could be establish in 151/500 (30.2
%) patients.

In 66/500 (13.2 %) females these antibodies wetectkrd without other auto-antibodies for
instance aPLs, anti-tTG and anti-TPO. Among thenfomad ANA in itself in 52/66 women,
furthermore ANA with anti-Sm, ANA with anti-SS-A dnANA with anti-Jo-1 antibodies
were detectable equally in 1-1-1/66 patient. Wafieekr ANA with together anti-SS-A and
anti-Sm antibodies and ANA with together anti-S&#d anti-SS-B antibodies in 1-1/66 case.
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The anti-SS-A antibody could be establish in 2/&6gmts, in addition to anti-SS-B, anti-Jo-1
and anti-RNP antibodies were found in 1-1-1/66 fiemespectively. In 3/66 patients the anti-
dsDNA antibody in itself was presented. Finallyti-d&®NP along with anti-SS-A and anti-SS-
B antibodies were detectable in 1/66 patient.

In 85/500 (17.0 %) women the auto-antibodies ofgyemic autoimmun diseases could be
verify with together aPLs or auto-antibodies fogam-specific autoimmune diseases or a-
sperm antibody. We could find mostly ANA (64/85ntiadsDNA (9/85), and anti-SS-A
(7/85) auto-antibodies with each other and/or aBhd/or antibodies of the organ-specific
autoimmune diseases and/or a-sperm antibody. imalthree of the 85 cases anti-Sm and in

2/85 females anti-SS-B antibody could be estalalishg with further antibodies.

Treatment in the follow-up period

In cases of patients with antibodies of systemitbiaumune diseases we applied not only
prednisolone (20 mg/day orally in the first trimezsand then tapered to a maintenance dose of
5 mg/day) but also anticoagulant treatment (theesamin the aPLs-positive patients) too.
Thanks to application of these medications we caldtected 29 conception among these
patients, itemized: 5/29 ABs, 22/29 child-birth8/@2 sp developed pregnancies and 4/22
IVF/insem pregnancies), 2/29 pregnancies are cilyran progress (1/2 sp developed
pregnancy, 1/2 IVF/insem pregnancy). Moreover 3 wonwere pregnant twice and 1

pregnancy resulted twins.

[ll. AUTOIMMUNE THYROIDITIS AND THYROID DISFUNCTION IN RELATION
TO REPRODUCTIVE FAILURES

Aims
The aim was to verify the presence of autoimmumeottitis and thyroid disfunction among
female patients with reproductive failures.

Results

The anti-TPO as the organ-specific auto-antibodytled autoimmune thyroiditis was
detectable in 71/500 (14.2 %) women, among thenil5patients were euthyroid and the
further 19/71 patients suffered from latent hypotigism. Among the 19/71 patients suffered
from latent hypothyroidism the anti-TPO in itselfasv detected in 9/19 women and we

verified in 10/19 cases another sort of antibodlesg with anti-TPO.



In 18/52 euthyroid cases the anti-TPO antibodya e established in itself, moreover in this
group we studied other auto-antibodies of the systeautoimmune and organ-specific
autoimmune diseases, aPLs and a-sperm antibodintoar study, we could detect anti-TPO
with together ANA in 5/52 patients, in 11/52 case$ only anti-TPO and ANA antibodies
were detectable but also other antibodies. Invastig of antibodies of the systemic
autoimmune diseases except the ANA in 3/52 womercaudd confirm anti-TPO antibody
along with anti-dsDNA, anti-Sm and anti-SS-A.

As far as aPLs are concerned, including aCL and>aANtibodies were present equally in 2-
2/52 patients, as well af2GPI1 and aPS antibodies were verified in 1-1/52 edagh together
anti-TPO and in 3/52 cases we observed coexistitee aPLs too.

In respect to the organ-specific auto-antibodibs, anti-tTG with anti-TPO was verified in
1/52 case. Last but not least, anti-TPO with a+spantibody could be detect in 2/52 patients
furthermore anti-TPO with together a-sperm and a@libodies was detected in 1/52 case.

In our results we noticed 18/500 (3.6 %) womenesuify from latent hypothyroidism without
anti-TPO antibody and what is more among them thaee 9/18 patients without any
antibodies. However in further 9/18 females witteid hypothyreosis we could find other
antibodies such as ANA, anti-dsDNA, aCL, aPS, &n8; a-sperm.

Treatment in the follow-up period

Among patients suffered from latent hypothyroidignth or without anti-TPO antibody we
could cure with levothyroxine (starting with a doeé 25 pg/day orally, and adjusted
according to the TSH-hormone findings when required

Among 9/18 patients with latent hypothyroidism withh anti-TPO and other antibodies 1
patient with levothyroxine plus ASA had got 2 cHidths (sp developed pregnancies) and in
this group levothyroxine alone resulted furthereBiveéeries (sp developed pregnancies).

In cases of patients with autoimmune thyroiditisd datent hypothyroidism along with
antibodies of systemic autoimmune diseases ancerarsgve could 14 conceptions were
presented, from them there were 4/14 ABs, 8/14Uali®'8 sp developed pregnancies and 3/8
IVF/insem pregnancies), 2/14 pregnancies are ctlyrenprogress. Moreover 1 female was
pregnant twice and 1 pregnancy resulted twins.

When anti-TPO antibody was positive and the patievith euthyroidism, in the follow-up
period 19 concepcions were verified: 3/19 ABs, 96thild-briths (13/16 sp developed
pregnancies and 3/16 IVF/insem pregnancies). litiadd2 women were pregnant twice and

2 pregnancies resulted twins.



IV. CELIAC DISEASE IN RELATION TO REPRODUCTIVE FAIL URES

Aims

The anti-tTG antibody for celiac disease (CD) waaneined in female and male patients
(they are partners of our female patients), themt@® positive patients underwent deep
duodenal biopsy for histological examination in@rtb confirm the diagnosis of CD and we

carried laboratory tests out by them too.

Results

Among male patients 4/500 (0.8 %) anti-tTG podmivias been demonstrated; histology was
pathognomic for CD in all of them and the examimratof sperm showed normal parameters
in all cases.

Among the women we could detect anti-tTG in 11/89@ %) cases of whom the diagnosis
of celiac disease was histologically confirmed /808 (1.6 %) patients.

Treatment in the follow-up period

In the follow-up period success of gluten-free avetcould verify 3/8 miscarriages, 3/8 child-
births (2/3 sp developed pregnancies and 1/3 I\éEfim pregnancies) and 2/8 pregnancies are

currently in progress.

Case reports

Case 1

In May 2009 we examined the 30-year-old femalegpatafter 5 unsuccessful inseminations.
Her medical history included treatment for bronttdathma in childhood and permanent
constipation. Her laboratory findings (Hgb: 134 ¢itc: 0.41 I/l; serum Fe: 7 dmol/l; serum
ferritin: 28.7 ng/ml; serum vitamin B12: 344 pg/rskrum folic acid: 20 ng/ml; serum total
protein: 69 g/l; serum albumin: 45 g/l) showed Higron deficiency and selective IgA
deficiency (serum IgA: 0.67 g/l; serum IgG: 10.89 gerum IgM: 0.84 g/l). The immuno-
serological tests demonstrated the positivity dfi-arG (23 U/ml) and aCL (it could be
detected only on one occasion, it turned to negativeady after 6 weeks). Based on the
subtotal villous atrophy confirmed by histologietamination, we diagnosed CD at which
we recommended further observation for selective dgficiency and APS. The patient kept

a strict gluten-free diet and received also ASA)(ry/day orally) therapy.
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Case 2

The 34-year-old male patient, examined in May 2088 no complaints. However, his
laboratory findings (Hgb: 143 g/I; Htc: 0.44 l/lersim Fe: 4.9umol/l; serum ferritin: 3.4
ng/ml; serum vitamin B12: 389 pg/ml; serum foliadda2.86 ng/ml; serum total protein: 63
g/l; serum albumin: 41 g/l) indicated iron and doliacid deficiency and slight
hypoproteinemia. Of his immuno-serological resudtsti-tTG (76.1 U/ml) has proven to be
positive and the aPS showed positivity on one acnasHistological examination
demonstrated total villous atrophy. The findingsied to the sperm of this male patient with
CD showed normal values concerning all examinedrmaters including the number, shape
and motion of his sperm cells. The patient stagleten-free diet.

Curiously, the partner of the above male patietih iiD was a female patient with CD, APS,
and selective IgA deficiency, also diagnosed byTieir genetic testing detected HLA-DQ2
homozygous state in both of them. The couple witlteg sensitivity commonly continued
keeping a strict gluten-free diet. In November 20@& no spontaneous conception occurred
up to that time - she underwent IVF which endedhwib success.

In March 2010 another IVF was planned, however rttenstruation of the female patient
delayed and her pregnancy test indicated spontaheconceived gravidity. The pregnant
woman with CD underwent regular medical and gynagiol follow-ups and no overt state of
deficiency (iron, vitamin B12, folic acid) could laetected during her pregnancy. In October
2010, in the 26 week of her pregnancy her anti-tTG has alreadyesrdo be negative (0.52
U/ml). In January 2011 she delivered a healthy mewl{birth weight: 2980 @) in the 38
week of her gestation.

V. ANTI-SPEM ANTIBODY IN RELATION TO REPRODUCTIVE F AILURES
Aims
The aim was to establish the prevalence of a-spentibody in female patient with
reproductive failures.
Results

The a-sperm antibody could be presentable in 49(9(® %) cases and it could be detect

alone in 21/49 women. In further 28/49 patientsp@ssn was concomitant with other
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antibodies such as ANA, anti-dsDNA, aCL, aPS, aAMXfi-SS-A, anti-SS-B, anti-TPO,
anti-tTG:

Treatment in the follow-up period

When the patient was a-sperm positive alone or WilAA or anti-SS-A antibody, there were
19 conceptions such as: 2/19 ABs, 16/19 delive(l8$16 sp developed pregnancies, 3/16
IVF/insem pregnancies) and 1/19 pregnancy is ctiygre@nprogress furthermore we verified 1

twice-pregnant woman and 3 pregnancies resultatstwi

DISCUSSION OF THE DISSERTATION

Of couples in reproductive age, 8 to 10 % arelstand 15 to 20 % are infertile. A couple is
sterile when no pregnancy occurs within 2 yeargalse of infertility, conception takes place;
however due to any case, no live neonate is bom the pregnancy/pregnancies. 1 to 2 % of
women in childbearing age have habitual aborti@msat least 3 consecutive spontaneous
miscarriages. Underlying both sterility and infigtj there may be various genetic, hormonal,
gynecologic, andrologic or immunologic factors; lewer no detectable cause is found in a
significant part of cases. (Auto)antibodies maypoesent in both members of the couples,
causing failure of attempts to have children. Oftie@se are not recognized, as the affected
individuals have no signs or symptoms suggesting aroimmune disease. Nevertheless,
sterility/infertility in women of childbearing ageho have autoantibodies is considered as a
potential sign of an autoimmune disease.

Due to the importance of the issue, we believetl shalying of the immunologic processes
underlying sterility and infertility is worth to kibe topic of a PhD thesis.

Antiphospholipid antibodies and antiphospholipid sypdrome in relation to reproductive
failures

In our work with sterile/infertile women, we studiaot only the presence of aCL arf2&PI
antibodies which are included in the diagnostideca of APS, but also the presence of
further aPLs (aANX, aPS, and aPT) which are notragrtbe criteria, but can often be found
in the background of pathologic pregnancies.

Antibodies included in the laboratory criteria dP8 (aCL, 82GPI}

The aCL antibody could be detected on two occasian27/500 (5.0 %) (st./if.: 4/23)
patients; in addition to aCL further aPLs were apgesent in 11/27 of them. The aCL
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antibody could be observed on one occasion in (6@ %) (st./if.: 17/17) female patients;
in this group other aPLs were found in additionatoL in 17/34 patients. The presence of
aB2GPI antibodies could be demonstrated in 15/500 ¢8) (st./if.: 4/11) patients (in 9/15
aCL-positive and in 6/15 aCL-negative womer§2@PI proved to be positive once or twice
in 10/15 and 5/15 patients respectively.

The following aPLs were observed among the aCLingaatients

Less frequent aPLs detected in 76/439 (17.3 Yde@#¥B9/500 aCL-negative female patients:
3 P2GPI; 45 aPS; 1 aPS B2GPI; 1 aPS + aPT; 6 aPS + aANX; 1 aPT; 1 aPB2&®1; 16
aANX; 1 aANX + @#2GPI; 1 aPS + aPT + aANX.

We found aPL in a total of 137/500 women during shaly; while taking both clinical and

laboratory criteria of APS into consideration, tthiagnosis of APS could be established in
11/500 (2.2 %) patients, including 5/11 and 6/1tigm#s with PAPS and SAPS respectively.
However, we used anticoagulant therapy during ellevi-up period not only in patients with
confirmed APS, but also in those who did not fulfile diagnostic criteria of the disease
completely. Consequently, 22 pregnancies (2/22 AB¥22 deliveries; 1/22 pregnancy is
currently in progress) occurred in patients withLgibsitivity on two occasions, and there
were 15 pregnancies (3/15 ABs, 12/15 childbirtinsjvomen who were aCL-positive on one
occasion. In the group of aCL antibody-negative worwho were at the same time carriers
of one of the less frequent aPLs, a total of 52ceptions occurred (13/52 ABs, 32/52
deliveries; 7/52 pregnancies are currently in peeg). Finally, among aCL-negative women
who were at the same time carriers of multiple lesguent sPLs, 8 pregnancies were
observed (1/8 AB, 6/8 childbirths, 1/8 pregnancgusrently in progress). Having taken the
successfully delivered pregnancies into considamative also demonstrated that ASA +
LMWH therapy has proven to be the most effectieatiment in patients with aPLs.

Summing up, it can be stated that the previouslgetected APS may be an important
etiologic factor underlying sterility/infertility;furthermore an appropriate therapy can
terminate the adverse effects of aPLs that causbidities of pregnancy.

Antibodies of the systemic autoimmune diseases ielation to reproductive failures

In addition to APS, we also looked in our femalé&guds for other autoantibodies (ANA, anti-
dsDNA, anti-Jo-1, anti-Sm, anti-RNP, anti-SS-A,i&8%$-B) suggesting the presence of other
systemic autoimmune diseases.

The presence of autoantibodies was observed imahdb151/500 (30.2 %) patients; these

antibodies occurred as single in 66/151 patiemtd,ia the remaining 85/151 cases they were
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detected in association with aPLs and/or with alibs of organ-specific autoimmune
diseases (anti-tTG, anti-TPO).

In this group of patients we used not only immumpsassive prednisolone therapy, but also
anticoagulant therapy in several cases, due tohwRB& conceptions occurred (5/29 ABs,
22/29 childbirths; 2/29 pregnancies are curremtlgriogress).

The results of our study showing that ANA, anti-t8D and anti-SS-A antibodies,
particularly together with aPLs, occur very freqieim patients with reproductive problems
are in accordance with the international literatubdthough we could not diagnose any
systemic autoimmune disease among our patientegeagpecific clinical signs and symptoms
characteristic to those were not present, nevesbkehnticoagulant therapy seems to be
justified in the presence of autoantibodies, as iy make a successful childbirth possible.

Autoimmune thyroiditis and thyroid dysfunction in r elation to reproductive failures

We screened the women with reproductive failure &s thyroiditis and thyroid dysfunction.
Autoimmune thyroiditis

Anti-TPO antibodies were found in a total of 71/5001.2 %) patients, including 52/71

euthyroid women and 19/71 patients with latent higpwidism. Among the 9/19 women

with latent hypothyroidism, 9/19 had only anti-TR@hile in 10/19 other antibodies were also
present in addition to the anti-TPO. In the grodpewothyroid patients anti-TPO positivity
alone occurred in 18/52, while aPLs, antibodiesystemic autoimmune diseases, anti-tTG
and a-sperm antibodies could also be detected/52 3htients.

Thyroid dysfunction without autoimmune thyroiditis

Among our patients, 18/500 (3.6 %) women had latgpbthyroidism without being a carrier

of anti-TPO antibodies. Furthermore, no autoantybadall could be found in 9/18 patients;
in the other 9/18 patients ANA, anti-dsDNA, aPL<lia aPS), anti-tTG and a-sperm
antibodies could be observed in addition to thenahypothyroidism.

Patients with latent hypothyroidism received leyotixine substitution during the follow-up

period; checks of TSH levels were performed in ¢uhyroid anti-TPO-positive women.

Among the women with autoimmune thyroiditis, 14 girancies were observed (4/14 ABs,
8/14 childbirths; 2/14 pregnancies are currently progress). In the anti-TPO-positive
euthyroid women a total of 19 conceptions (3/19 AB¥19 childbirths) occurred. A total of

5 childbirths occurred among patients who had rieafable anti-TPO or any other antibodies

in association with their thyroid dysfunction.
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Our results demonstrate that levothyroxine suligiitu should start already prior to

conception in patients with latent or overt hypaetigism and it should be continued, with

close monitoring of TSH levels during pregnancy. sterility/infertility may also be caused

by autoimmune thyroiditis in a euthyroid patierggular checking of TSH in TPO-positive

women of reproductive age should be underlinedh@&se cases the upper limit of TSH is 2.5
U/L.

Celiac disease in relation to reproductive failures

Determination of anti-tTG, required for the detentiof CD was performed not only in our
female patients but in their male partners as watlgd then deep duodenal biopsy and
laboratory tests seeking malabsorption were als@ dothe anti-tTG positive patients.

Among men, anti-tTG positivity was observed in 450.8 %) patients, and the histological
examination confirmed CD in all of them. Among wamanti-tTG positivity was detected in
11/500 (2.2 %), and the diagnosis of CD could befiomed by histological examination in
8/500 (1.6 %) of them. As a result of a strict ghufree diet, 8 pregnancies (3/8 ABs, 3/8
childbirths, 2/8 pregnancies are currently in pesg) developed during the follow-up. No
premature birth and no IUGR of the newborn bab&sioed among the mothers with CD.

A curiosity of our study: we could demonstrate jpoasgly unrecognized CD in both members
of a couple, and then at a gluten-free diet they, wéa spontaneous conception a healthy
offspring in 2011. At a gluten-free diet, no postly was shown in the child by periodic anti-
tTG tests. With the examination of blood and tisgubilical cord and placenta) samples
obtained from parents and child, we could make rtrimution to an international genetic
study of non-HLA genes underlying CD.

Anti-sperm antibody in relation to reproductive failures

In our female patients, we also performed the eratiun of a-sperm antibodies which may
be an emerging underlying etiologic factor of refrctive failure.

A-sperm could be detected in 49/500 (9.8 %) patiewitthem no other antibody was present
in 21/49, while in the further 28/49 women alsocamtibodies could be observed in addition
to a-sperm.

In a-sperm positive patients, with the use of pigalone, and added anticoagulant therapy in
some cases, 19 conceptions (2/19 ABs, 16/19 damed/19 pregnancy is currently in

progress) occurred.
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Although a-sperm is a hetero-antibody in women, entéeless the results of our study
confirmed that it is frequently associated withcauitibodies (it has been observed mostly
with ANA, anti-dsDNA, anti-TPO, and aPLs); therefldmmunosuppressive therapy may be

justified in patients with sterility/infertility .

In summary, it can be stated: the results of ouesef examinations shed light on the fact
that it is worthwhile to examine sterile/infertiieouples for autoimmune diseases,
autoantibodies, as the confirmation and approprisdé@atment of these may lead to a
successful childbirth. The results of our PhD whbake been published in both Hungarian and
international literature, and successful conceptadnl55 children occurred during our

treatments. As far as we know, we published onttipg as first in Hungary.

NEW OBSERVATION

1. As first in Hungary, we introduced an organizedeasment of infertile couples for
autoimmune diseases in an outpatient basis withenfiame of specialist clinics of
immunology.

2. Our outpatient clinics of this purpose attained aoly a regional but also a trans-
border role in a short time. The number of patievith reproductive failure examined
and treated by us has reached, and currently eede®d0. In addition to infertile
couples from Zala County, a significant part of @atients arrived from Budapest,
from all Trans-Danubian counties, on several oceessirom even farther areas of the
country (Csongrad, Bacs-Kiskun, Hajdu-Bihar couw)jtiemoreover from abroad
(Austria, Slovakia, Romania) as well.

3. During our activity we could establish a very goadd successful professional
relationship with the representatives of the partsgecialties (Clinical Genetics,
Obstetrics-Gynecology, Endocrinology, Gastroenteypl Laboratory Diagnostics),
and we formed an interdisciplinary working group.

4. Our results obtained in relation to APS illumin#ite necessity of an assessment of
infertile women not only in pathological states ethifulfill the diagnostic criteria of
APS, but it is justified on the one hand alreadstiea(after one or two abortions in

the first trimester, or also related to infertijityon the other hand in the presence of
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other pathological states which are not includedthe criteria (e.g. history of
preeclampsia, premature delivery, low-weight newpor

5. Our findings demonstrate that antibodies not inetutb the laboratory criteria of APS
(aPS, aANX) have a significant relevance in theettgyment of pregnancy-related
morbidities, so that in the presence of these amogiate anticoagulant therapy may
result in childbirth.

6. Although the infertile women had no clinical sympi® suggesting autoimmune
diseases (no systemic autoimmune disease, excef, ABuld be diagnosed);
nevertheless their chances for childbirth were oupd by low-dose corticosteroid
therapy, administered — often in association witticeagulation — due to their auto-
antibody positivity.

7. Thyroid diseases occurred frequently among oureptdj therefore we strongly
recommend screening for autoimmune thyroiditis #maloid dysfunction in women
with reproductive failure.

8. By presenting the case of a couple with celiacatisewhich is considered a rarity in
Hungary, we wish to call attention to the fact thaliac disease in both women and
men may be the underlying cause of pathologicakstaf pregnancy, so that a
screening of both members of the infertile coupiesjustified. Engaged in an
international scientific research, with samplesaot®d from the parents and their
offspring (sera and tissues taken from the placanththe umbilical cord in relation to
the delivery), we could made a contribution to arenexact elucidation of the genetic
background of celiac disease.

9. Our study exemplifies well that anti-sperm antilesdappear often in association with
other auto-antibodies, so that an administeredc@agulation and/or corticosteroid
therapy may prove to be effective in this groupatients.

10.0Our results support the fact that immunologicaleasment should be a part of the
assessment of infertile couples, in addition tleattnent and care of couples with
demonstrated antibody positivity requires a mustighlinary cooperation of the
representatives of partner specialties in ordattein a successful childbirth.

The attachment bellow includes the tableau postraita part of the children successfully

delivered as a result of our research and therapy.
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