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Abstract: IgA anti-β2glycoprotein I antibodies (IgA-anti-
β2GPI) seems to be the most prevalent isotype in patients 
with Systemic Lupus Erythematosus (SLE) with a sig-
nificant association to thrombotic events. Both SLE and 
antiphospholipid syndrome (APS) can be associated with 
implantation failure, fetal loss and obstetric complica-
tions. Recent reports highlight the clinical value of IgA-an-
ti-β2GPI determination in supporting in vitro fertilization 
(IVF) treatment and IVF pregnancy outcomes. We report 
a 36-year-old female diagnosed with SLE, endometriosis 
and unexplained infertility. Conventional APS markers 
were consistently negative: anti-cardiolipin (aCL) and 
anti-β2GPI: IgG/IgM. She was then tested with reports of  
repeatedly high IgA-anti-β2GPI and tested positive from 
2014 after IgA (aCL; anti-β2GPI) were established in our 
APS diagnostic panel. She underwent successful first IVF 
procedure with a 30 week live birth pregnancy outcome. 
During the follow up no lupus flare, thrombosis or ovarian 
hyperstimulation syndrome were registered. Serum IgA-
anti-β2GPI and anti-dsDNA levels declined statistically 
significant during the second and third trimester. Titres of 
IgA-anti-β2GPI remained lower postpartum as well. This 

case highlights the clinical importance of IgA-anti-β2GPI 
testing for family planning, assisted reproduction and 
pregnancy in women with SLE and/or APS.   
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1  Introduction
IgA anti-β2 glycoprotein I antibodies (IgA-β2GPI) seem 
to be the most prevalent isotype antiphospholipid anti-
body in patients with Systemic Lupus Erythematosus 
(SLE) with a significant association to thrombotic events 
[1]. Other conditions have also been described, such as 
unexplained recurrent spontaneous abortion/pregnancy 
loss, acute cerebral ischemia, cognitive dysfunction or 
transient ischemic attack [2]. IgA antiphospholipid anti-
bodies are not currently recognized as formal laboratory 
criteria for antiphospholipid syndrome (APS), but accord-
ing to the last international consensus guidelines on 
antiphospholipid antibodies (aPL), testing for IgA isotype 
is recommended for both anticardiolipin antibodies (aCL) 
and anti-𝛽2GPI when results of conventional markers 
(IgG and/or IgM isotypes) are negative and APS is still 
suspected [3]. Indeed, the updated classification criteria 
for SLE proposed by the international group SLICC has 
included for the first time IgA aCL and IgA anti-β2GPI as 
valid tests for definition of SLE  [4]. 

Regarding the assisted reproductive technology pro-
cedures (ARTs), which include ovarian stimulation, oocyte 
retrieval, in vitro fertilization (IVF), and transfer of the fer-
tilized embryo into the uterus, recent studies attest to the 
relative safety of ART in patients with SLE and/ or APS. 
Especially, neither lupus flare nor thrombosis showed 
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unusually high prevalence in patients with SLE and/or 
APS undergoing ARTs [5]. On another hand, the clinical 
relevance of isolated IgA anti-β2GPI has also been sug-
gested for unexplained recurrent spontaneous abortions, 
fetal death [6, 7] and recently for IVF pregnancy outcome 
[8]. Here, we report a case of a SLE patient with isolated 
high positive IgA-anti-β2GP which underwent successful 
first IVF procedure with a 30 weeks live birth pregnancy 
outcome.

2  Case report
We report a case of a 36 years old Caucasian female with 
a 17 year history of SLE, characterised by malar rash, leu-
copenia, photosensitivity, alopecia, Raynaud’s phenome-
non, arthritis, 3 episodes of peripheral facial paresis and 
endometriosis. Pregnancy was desired but not achieved 
naturally. No tubal obstruction found on laparoscopy. 

After being repeatedly negative for “classical” APS 
markers: aCL and anti- β2GPI: IgG/IgM, was she tested 
high (≥40U/ml ) IgA-anti-β2GPI positive in 2014 after 
IgA (aCL; anti-β2GPI) had been established in our APS 
diagnostic panel. Other members of aPL family such as 
anti-prothrombin, anti-phosphatidylserin, anti-annexin 
V, anti-phosphatidylglycerol antibodies were not per-
formed in our patient. These newly discovered and per-
sistently positive IgA aPL have been taken into account 
in preconception counseling and risk stratification for 
choice of assistant reproductive techniques (ovulation 
induction therapy and in vitro fertilisation). The patient 
underwent successful ARTs according the guidelines for 
ovarian stimulation and IVF in patients with SLE and/or 
APS published by Bellver and Pellicer [9]. Briefly, mild 
ovarian simulation, single frozen embryo transfer in a 
natural cycle and luteal phase support. Complications 
such as lupus flare, thrombosis or ovarian hyperstimu-
lation have not been registered during the ARTs. Gravid-
ity was obtained for the first and only IVF attempt. The 
fetal surveillance monitoring followed the local proto-
cols of our hospital applied to high-risk pregnancies. Her 
pregnancy finished successfully with preterm (30 weeks) 
delivery and live birth. Some complications of prematurity 
were registered in the new-born during the early and late 
neonatal period. The placenta pathology showed signs 
of maternal vascular malperfusion with increased periv-
illous fibrin deposition and architectural disturbances 
without thrombosis (Figure 1). There were also moderate 
acute chorioamnionitis and funicitis.  

Conventional SLE treatment consisted of predniso-
lone, azathioprine and hydroxychloroquine during all 
assessment periods. Current antithrombotic treatment 
included low-dose aspirin and prophylactic doses of low 
molecular weight heparin and was administrated during 
ovarian stimulation, pregnancy and 6 weeks postpartum 
according the European League Against Rheumatism 
(EULAR) recommendations for ART and pregnancy in 
women with SLE and/or APS [10]. 

The disease course was evaluated as low to moderate 
SLE activity (SLEDAI: 4-6) with mild increase in the lupus 
activity in the form of arthritis, without renal involvement, 
pre-eclampsia or hypocomplementemia. During preg-
nancy she was diagnosed with two urinary tract infections 
treated with antibiotics, and one viral respiratory tract 
infection with mild elevation in liver enzymes at the time. 

The routine laboratory studies: renal function tests, 
urine analysis, complete blood count and platelet count 
remained normal during all studied periods. Predictive 
serological biomarkers for maternal SLE disease activity 
(serum C3, C4 complement’s fractions, anti-dsDNA titres), 
aPL antibodies levels as well as lupus anticoagulant 
have been monitored monthly before, during ARTs, first, 
second trimester and three months postpartum. The same 
parameters were tested every 2,5 weeks during the first 
(7½) month of the third trimester.

All SLE-autoantibodies and aPL were performed rou-
tinely using EliA kits (Thermo Fisher Scientific, Phadia 
AB, Uppsala, Sweden). Samples were considered pos-
itive when above the established cut-off points for each 
test. Statistical analysis of titres changing for anti-dsDNA 
and IgA-β2GPI was performed using SPSS Advanced Sta-
tistics 10.00. The results are expressed as the mean±SD. 
Anti-dsDNA and IgA-β2GPI values at all-time points were 

Figure 1:  Histopathology of the placenta. A photomicrograph 
showing areas with accelerated maturation-increased perivillous 
fibrin deposition (arrowheads), increased amount syncytial knots 
(arrow) and agglutinated villi (square). These pathological changes 
are characteristic for maternal vascular malperfusion. Hematoxylin 
and eosin staining X10.
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compared with each other using Student’s paired T-test. A 
probability (P) value <0.05 was considered as statistically 
significant (Table 1).

The fractions of complement (C3, C4) remained in 
normal range. Lupus anticoagulant was negative. Anti-
SmD antibodies persisted always-high positive. Very low 
titres of aCL IgM were registered but not constantly. Their 
presence was interpreted of not great clinical significance. 
The serum levels of both anti-dsDNA and   IgA-anti-β2GPI 
showed statically significant decrease at the second and 

third trimester compared to othe  r checkpoints. In addi-
tion, titres of IgA-anti-β2GPI remained lower postpartum 
as well (Figure 2). 

Ethical approval: The research related to human use 
has been complied with all the relevant national regula-
tions, institutional policies and in accordance the tenets 
of the Helsinki Declaration, and has been approved by the 

Table 1: Laboratory data of the patient

Follow-up period Anti-ds DNA 
(IU/ml)
(mean±SD)

Anti-SmD
(EliA U/ml)

C3 g/l
(mean±SD)

C4 g/l
(mean±SD)

IgA-anti-
β2GPI U/ml
(mean±SD)

Other apL  Abs
MLP-U/ml
(mean±SD)

LA

Before ART 64,8±7,3 >481 0,73±0,1 0,09±0,01 56,6±4,4 aCL IgM  13,2±1,7 negative

ART 65,3±6,4 >481 0,87±0,1 0,11±0,03 63,3±4,1 aCL IgM  18±1 negative

1. trimester  pregnancy 65±1 >481 0,89±0,01 0,125±0,01 72±6 aCL IgM 16±0 negative

2. trimester pregnancy 38,3±8,4* >481 0,89±0,02 0,1±0 42,5±6,5* negative negative

3. trimester pregnancy 31±2* >481 1,11±0,04 0,11±0,03 43,6±4,3* negative negative

first 3 months postpartum 57±12 >481 1,1±0,11 0,15±0,01 48±1* aCL IgM 16±0 negative

Abbreviations: ART: assistant reproductive treatment, aPL Abs: antiphospholipid antibodies, LA: lupus anticoagulant, aCL: anticardiolipin 
antibodie, MLP-U/ml: 1MPL-Unit corresponds to binding activity of 1mg/ml of cardiolipin IgM antibody purified from standard serum. 
Normal ranges: anti-ds DNA<15 IU/ml; anti-SmD<10 EliA U/ml; C3: 0,84-2,15g/l; C4: 0,08-0,33g/l; IgA-anti β2GPI<7U/ml; aCL IgM <10 
MLP-U/ml- negative, aCL IgM 10-39 MPL-U/ml- low positive. Statistical significance: * p<0.05.

Figure 2: Course of anti-dsDNA (squares) and IgA-β2GPI (triangles) antibodies in the patient. The figure shows titers of anti-ds DNA (IU/ml) 
and IgA-β2GPI (U/ml) antibodies during different checkpoints of the follow-up compared to each other. Threshold for high positivity (dotted 
line) was ≥40 IgA-antiβ2GPI U/ml. Bars represent standard deviations of the means. (*: P<0.05). Abbreviations: ART: assistant reproductive 
treatment. 
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authors’ institutional review board or equivalent commit-
tee.

Informed consent: Informed consent has been obtained 
from the patient included in this case report.

3  Discussion
Despite the increasing evidence in the last twenty years 
for the diagnostic values of isolated IgA-β2GPI, they are 
not currently recognized as formal laboratory criteria for 
APS but recommended, when results of conventional 
markers are negative and APS is still suspected [3]. Prob-
ably, because of this fact the routine testing for IgA aPL is 
not yet wide available in Norway. Consequently, the real 
prevalence of isolated IgA-β2GPI positive patients with 
primary APS, SLE-related APS or miscellanea of others 
autoimmune and non-autoimmune conditions is under-
estimated. 

In our case, the patient was repeatedly negative for 
“classical” APS criteria. With previous unremarkable 
history for thrombosis or obstetric APS was she tested 
from 2014 persistently high positive for exclusively IgA-an-
ti-β2GPI. Of note, our patient has confirmed SLE but does 
not meet the clinical criteria for definite APS. Her repeated 
isolated peripheral seventh cranial nerve neuropathy is 
the only neurological manifestation, which is described 
in both SLE and APS [11]. Nevertheless, in the choice of 
ARTs, IVF procedure, anticoagulation treatment and preg-
nancy monitoring was she stratified as moderate-to-high 
risk group due to the presence of SLE and IgA-anti-β2GPI 
antibodies [10]. The most important risk factors, which 
were taken into consideration during the follow-up, are 
discussed separately below.

3.1  The impact of ARTs and IVF on SLE / APS 
complications 

During the follow-up either ARTs or IVF induced raise in 
the lupus activity and/or thrombosis in our patient. In 
agreement with our findings, previous studies have also 
shown that, when controlled clinically and medically, SLE 
and APS do not express complications during ART/ IVF 
procedures [9]. 

The literature data are relative insufficient with only 3 
reported studies with a total of 61 patients and 186 induc-
tion ovulation/IVF procedures. Lupus flare tend to be the 
most prevalent complication with prevalence 8%, 25% 

and 31% in these reports, while no thrombosis or only 5% 
prevalence was observed [12]. Recently review article by 
Levin and Lockshin also discussed that ART and/or IVF do 
not appear to increase the risk of SLE flare or thrombosis 
[5]. Stable autoimmune diseases for at least 6-12 months 
without major organ damage, like in our patient, do not 
seem to affect ART/IVF outcome. 

3.2  The effect of IgA-anti-β2GPI on IVF 
outcome

In contrast to another reports, the presence of IgA-an-
ti-β2GPI in our SLE patient did not cause failed first IVF 
procedure. Several studies have reported controversial 
significance of aPL (including IgA-anti-β2GPI) for IVF 
success. Chilcott et al. found that the prevalence of anti-
β2GPI (IgG/IgM isotype) antibody in women referred for 
IVF was only 3.4% (11 of 328) and these antibodies do 
not affect the IVF outcome [13]. In a recent retrospective 
study of 594 women undergoing IVF, Steinvil et al. found 
no association between anti-β2GPI (IgG isotype) and the 
number of IVF cycles or fertility success rates [14]. In 
contrast, another report underlined significantly higher 
abortion rates and lower delivery rates in aCL-positive 
women undergoing IVF [15]. Recently, two small studies 
highlighted the high prevalence of IgA-β2GPI antibodies 
in the population of women undergoing IVF, but they did 
not find association between the presence of IgA-β2GPI 
and the numbers of IVF attempts or IVF outcome [8, 16]. 
Altogether these data summarized that the presence of 
aPL and in particular IgA-β2GPI antibodies are not predic-
tive for success or failure of IVF, but should be regarded as 
a debasing factor for IVF pregnancy outcome. 

3.3  APL and SLE as a risk factors for 
pregnancy morbidity and fetal health

The clinical relevance of isolated IgA anti-β2GPI has also 
been suggested for pregnancy morbidity. We performed 
regular measurement of routine biomarkers for SLE activ-
ity (anti-dsDNA, C3, C4) together with serum levels of all 
aPL including IgA-anti-β2GPI in our patient before, during 
pregnancy and postpartum. This is routine procedure for 
all SLE-pregnant women regardless pregnancy achieve-
ment (naturally or assistant). We aimed to evaluate the 
dynamics changes in the SLE disease activity and titres 
of IgA-β2GPI during the pregnancy and the impact for 
outcome. Our findings that IgA-β2GPI decreased signif-
icantly during the second and third trimester compared 
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to initial screening are in agreement with other studies 
which reported modest decrease in anti-β2GPI IgG [17] or 
aCL IgG [18] levels during pregnancy. There are only a few 
studies that have longitudinal evaluated aPL titres (but 
not IgA-β2GPI) throughout pregnancy. Despite the limita-
tion in the providing evidences,  it is generally agreed that 
aPL titres more often decline during pregnancy and that 
favorable pregnancy outcomes are associated with lower 
aPL levels [17], including the group of SLE patients [18]. 
Several potential mechanisms might explain the reason 
for aPL decline during pregnancy [17], but our report does 
not address these topics in details. To our knowledge, a 
serial IgA-β2GPI determination throughout pregnancy 
in SLE patients undergoing ART/IVF procedures has not 
been previously reported. 

Furthermore, elevated levels of anti-dsDNA in SLE 
patients seem to correlate with adverse pregnancy out-
comes or development of active lupus nephritis [18]. 
The association of anti-dsDNA with aPL antibodies may 
suggest an increased risk for prematurity or fetal loss [19]. 
In addition, decreasing titers and/or disappearance of 
aCL have been related with improved fetal prognosis in a 
subset of pregnant women with APS or with APS second-
ary to SLE [18]. Our results are in agreement with these 
clinical observations. The declined titres of both anti-
dsDNA and IgA-β2GPI antibodies during the pregnancy 
in our patient could be associated with lack of SLE com-
plications and favorable pregnancy outcome (preterm live 
birth), rather than with no accomplished pregnancy.

3.4  The impact of isolated IgA-β2GPI on 
pregnancy outcome

With respect to clinical values of IgA-β2GPI for IVF preg-
nancy outcome, Paulmyer-Lacroix et al. showed that posi-
tivity of IgA-β2GPI was significantly associated with abnor-
mal IVF pregnancy outcome such as premature embryo or 
fetal losses [8]. In a population of 40 IVF patients in their 
study, no accomplished pregnancy with full term live birth 
was observed in IgA-β2GPI  positive (5 of 40) IVF patients. 
Previous studies have also reported association of IgA 
isotype with clinical manifestations of obstetric APS. A 
study by Lee SR et al. showed that in sub-group of women 
with intra-uterine fetal demise and unexplained miscar-
riages who were previously negative for aPL antibodies, 
IgA anti-β2GPI was most commonly found [15]. Similar 
findings have been reported in case series of five patients 
with isolated elevation of IgA anti-β2GPI antibodies and 
history of unexplained recurrent abortion, intrauterine 
fetal death or preterm delivery because of pre-eclampsia 

[2]. Similarly, in a group of 36 women with unexplained 
recurrent abortions and negative for IgG anti-β2 GPI, the 
presence of isolated IgA-β2GPI was found in nearly 14% of 
these women [6]. Although SLE disease in our patient was 
an additional risk factor for adverse pregnancy outcome 
or unfavourable fetal health, the presence of isolated IgA 
anti-β2GPI could be associated only with preterm live 
birth (from all above mentioned possible complications). 

3.5  The impact of IgAβ2-GPI antibodies on 
the maternal-fetal interface

They are postulated several mechanisms about the path-
ogenic role of IgA isotype β2-GPI antibodies during preg-
nancy. In particular, Yamada et al. have proposed the 
local thrombogenic action of IgA-β2GPI antibodies in syn-
cytiotrophoblast and/or uterine spiral artery, which might 
lead to early pregnancy loss [6]. With respect to throm-
bogenic effect of IgA aPL antibodies, Ruiz-Lemon et al. 
demonstrated that affinity-purified IgA anti-β2GPI isolated 
from patients with exclusive IgA isotype positivity induced 
thrombus formation in femoral vein in a mouse model 
[20]. Recently, Pericleous et al. evaluated in a multicenter 
cohort study  (using sera from 230 APS patients, 119 SLE 
but not APS patients, and 200 healthy controls) the utility 
of IgG, IgM, IgA assays to each of aCL, β2GPI and Domain 
I antibodies in APS [21]. The authors found an associa-
tion between the presence of IgA-β2GPI and anti-Domain 
I antibodies and thrombotic but not obstetric complica-
tions in patients with APS. Alternatively, non-thrombotic 
mechanism for anti-β2GPI antibodies action during early 
pregnancy was also proposed. IgA anti-β2GPI may directly 
influence the normal fertilization and embryo develop-
ment likewise IgG anti-β2GPI, which has been known to 
inhibit in vitro proliferation of extravillous trophoblast 
and choriocarcinoma cells [22]. However, and to date, they 
are limited data on IgA anti-β2GPI antibody and its associ-
ation with thrombosis or other complications during preg-
nancy. Regarding our patient it is unclear whether these 
antibodies alone were directly pathogenic and caused 
maternal vascular malperfusion on placenta or they were 
“only” a persistent marker of an underlying SLE placenta 
damage. In particular, such patients with SLE and/or APS 
are at high risk for placental insufficiency and intrauter-
ine growth restriction as a result of inflammation rather 
than thrombosis at the maternal-fetal interface [23]. In our 
case, it is perhaps more likely that the placental dysfunc-
tion has led to a premature rupture of membranes and 
the later developed acute chorioamnionitis is a second 
finding in this context. 
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As father research, the pathogenicity of IgA-β2GPI for 
both normal and assistant fertilization, and embryo devel-
opment, as well as the origin of IgA anti-β2GPI secretions 
in the genital tract remains to be clarified. 

4  Conclusion
In summary, this case suggests that measurement of IgA-
anti-β2GPI may be useful and may enable the clinician to 
identify additional group of patients with incomplete APS 
clinical expression, who do not meet the current diag-
nostic criteria for APS. In addition, the detection of IgA 
isotype aPL antibodies might influence the appropriated 
management of family planning, risk stratification, ARTs 
and pregnancy monitoring in SLE and/or APS patients. 

To our knowledge, such a longitudinal determination 
of isolated high IgA-anti-β2GPI antibodies in SLE patient, 
who successfully underwent first IVF procedure with 
live birth pregnancy outcome have not been previously 
reported. Further studies are warranted to investigate the 
clinical and pathological value as well as the prognostic 
power of isolated IgA-β2GPI antibodies in women’s repro-
ductive health. 
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