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Abstract
This study aims to describe the impact of some of the most common autoimmune diseases, such as multiple sclerosis (MS) and neuromyelitis optica spectrum 
disorders (NMOSD), myasthenia gravis (MG), chronic inflammatory bowel disease (IBD), type 1 diabetes (T1D), autoimmune thyroid disease, rheumatoid arthritis 
(RA), systemic lupus erythematosus (SLE), psoriasis, vasculitis, and antiphospholipid syndrome (APS), on pregnancy in women. This review investigates the risk 
to the offspring of the women; that is, whether the mother’s disease may affect fertility or disturb fetal development.
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Disease-Modifying Antirheumatic Drugs; HLA-B: Human 
Leukocyte Antigen B; HLA-C: Human Leukocyte Antigen C; 
HLA-DP: Human Leukocyte Antigen DP; HLA-DQ: Human 
Leukocyte Antigen DQ; HLA-DR: Human Leukocyte Antigen 
DR; ICAM: Intercellular Adhesion Molecule; IFN-γ: Interferon 
gamma; IL-1: Interleukin 1; NSAIDs: Nonsteroidal Anti-
Inflammatory Drugs; PE: Pulmonary Embolism (lub Physical 
Examination – zależnie od kontekstu); TNF: Tumor Necrosis 
Factor; TSH-R: Thyroid-Stimulating Hormone Receptor; 
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1. Introduction

With the growth of awareness about autoimmune diseases, 
there are better ways of diagnosing them and new treatment 
possibilities. Most of the theories suggest that the develop-
ment of an autoimmune disease requires a genetic predis-
position and environmental factors that trigger the immune 
pathways that lead ultimately to the disease development. 
Regardless of extensive research, there are no genetic tools 
that can be used clinically to anticipate the risk of autoimmune 
disease (Wang et al. 2015). The possibility of autoimmune 

disease in identical twins is 12%–67%. Because of this fact, 
there are most important environmental factors in the patho-
physiology of the disease and also the potential effect of sto-
chastic or epigenetic aspects (Gupta and Hawkins 2015).
Additionally, autoimmune diseases pose significant chal-
lenges during pregnancy, as they can influence maternal 
health, fertility, and fetal development. Previous researches 
suggest that maternal autoimmune diseases are associated 
with a higher risk of adverse pregnancy outcomes, such as 
preeclampsia, preterm birth, and growth restriction in the 
fetus. These conditions may also influence long-term health 
outcomes in offspring, potentially through mechanisms such 
as epigenetic modifications or immune system dysregula-
tion (Andrawus et al. 2022; Singh et al. 2024). This study 
aims to examine the effects of some of the most common 
autoimmune diseases on pregnancy outcomes in women, as 
well as the birth and health outcomes in their offspring. This 
review investigates the risk to the offspring of the women; 
that is, whether the mother’s disease may affect fertility or 
disturb fetal development.

2. �Multiple Sclerosis (MS) and Neuro-
myelitis Optica Spectrum Disorders 
(NMOSD)

MS is a neurodegenerative disease, which is characterized 
by demyelination, inflammation, and axonal damage in the 
central nervous system (Varytė et al. 2021). It is an active 
intermittent disease (relapsing-remitting MS) in most cases; 
however, about 15% of the affected people experience pri-
mary progressive MS (Vidal-Jordana and Montalban 2017). 
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It is more common in women, usually appearing at the age of 
20–40 years old, which coincides with their reproductive time 
(Varytė et al. 2021).
The most common symptoms of MS are muscle stiffness and 
muscle spasms, fatigue, dizziness, clumsiness, loss of bal-
ance and coordination, and difficulty with cognitive function. 
The diagnosis of this disease is based on clinical examina-
tion and neuroimaging such as lesions visible on magnetic 
resonance imaging (Dobson and Giovannoni 2019).
NMOSD are characterized by long segments of spinal cord 
inflammation and severe optic neuritis. The patient often 
presents bouts of intractable vomiting and hiccoughs (area 
postrema syndrome) (Huda et al. 2019).
Having MS or NMOSD neither affects the fertility nor the 
course of pregnancy itself. During pregnancy, many women 
find that their symptoms stay the same or even improve 
(Shosha et al. 2017; Vukusic et al. 2019). The latest research 
even suggests that nulliparous women with MS develop 
a progressive form of MS at a younger age (Zeydan et al. 
2020). In women who suffer from MS or NMOSD and get 
pregnant, relapse in the disease usually appears after the 
pregnancy (Confavreux et al. 1998). This is caused due to the 
necessity of changing treatment during pregnancy. Moreover, 
it can be said that the pregnancy period is a protective state 
for women with autoimmune diseases because the fetus is 
an allograft due to the paternal proteins and immunizes in 
the woman’s body. This applies to various autoimmune dis-
eases described in this study, not only to patients with MS or 
NMOSD (Voskuhl and Momtazee 2017).
A safe drug for the fetus is interferon (IFN)-β because it does 
not cross the placenta (Neuhaus et al. 2007). Hellwig et al. 
(2020) have collected data from 26 countries of the European 
Economic Area about pregnant women with MS exposed to 
IFN-β during pregnancy or within 1 month before conception. 
No significant differences were compared between IFN-β 
a-exposed pregnancies with the general population with 
regard to spontaneous abortions or congenital anomalies in 
live births (Hellwig et al. 2020). Similar results were obtained 
from Finnish and Swedish studies, in which there were no 
differences detected in infants whose mothers were treated 
with IFN-β in birth weight, length, and head circumferences 
compared with the control group (Hakkarainen et al. 2020). 
What is more, breastfeeding under IFN-β is not related to any 
adverse outcomes in the first year of life in the child as only a 
small amount of IFN-β passes to the milk (Ciplea et al. 2020).
There are similar conclusions when it comes to the other MS 
drug – glatiramer acetate (GA). GA due to its large size does 
not cross the placental barrier. GA is a complex polypep-
tide with a similar molecular weight compared to IFN-β. GA 
treatment before conceiving and during pregnancy does not 
relate to an increased risk for inborn abnormalities compared 
with the general population (Varytė et al. 2021).

Other specifics for MS dimethyl fumarate are not recom-
mended during pregnancy due to insufficient investigation 
into the subject of its toxicity for the fetus (Varytė et al. 2021). 
Another contraindicated drug for patients with MS who are 
planning to conceive is teriflunomide. In animal studies, 
it was confirmed for its teratogenicity and embryotoxicity 
(Varytė et al. 2021). Recent studies by Vukusic et al. (2019) 
present that there is no higher risk of spontaneous abor-
tions or inborn abnormalities in pregnancies occurring during 
teriflunomide than in the general population. Similar reports 
were presented by Henson et al. (2020) investigating the par-
ent compound of teriflunomide – leflunomide. Interestingly, 
Vukusic et al. (2019) observed in their research that there 
were no signs of teratogenicity noticed in women with male 
partners receiving teriflunomide or leflunomide. Despite this 
information, these drugs and their influence on embryogen-
esis need to be further investigated and, currently, it is rec-
ommended to avoid teriflunomide treatment and eliminate 
the substance from the organism using activated charcoal or 
cholestyramine. Due to the small molecular weight, this drug 
should also be withdrawn during the breastfeeding period 
(Varytė et al. 2021).
Recombinant humanized monoclonal antibody, alemtu-
zumab, is also one of the drugs in the treatment of MS and 
NMOSD. Due to an increased risk of autoimmune thyroid-
itis and the fetal risks related to it, including premature birth, 
preeclampsia, reduced birth weight, and neurocognitive 
impairment, it is not recommended to be taken by pregnant 
women (Decallonne et al. 2018). It is also not recommended 
to breastfeed during treatment by alemtuzumab (European 
Medicines Agency 2019).
Humanized monoclonal antibody, natalizumab, is used in 
the treatment of MS or NMOSD. It is better to discontinue 
the treatment with natalizumab early in pregnancy instead 
of before conception, which results in a reduction of disease 
relapses. Landi and Marfia (2020) presented that natalizumab 
continuation later into pregnancy resulted in lower annual-
ized relapse rates compared with discontinuance before or 
early in pregnancy.
Treatment by another recombinant humanized monoclonal 
immunoglobulin, ocrelizumab, is advised to be accompa-
niment by the use of effective birth control while receiving 
ocrelizumab for up to 12 months; however, some research 
claims that it is safe to use this drug during pregnancy (Oreja-
Guevara et al. 2019).
In summary, maternity planning is achievable for patients with 
MS or NMOSD, but pregnancies in these individuals should 
be closely managed by an experienced obstetrician in collab-
oration with a neurologist to ensure optimal care. Additionally, 
further research is essential to evaluate the long-term effects 
of medications used in the treatment of MS and NMOSD on 
children. To improve clarity, the author should specify which 
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drugs require further research and which have sufficient evi-
dence to guide pregnancy use. For example, GA and IFN-β 
are relatively well-studied and often considered safer during 
pregnancy whereas drugs like rituximab, fingolimod, and 
natalizumab have limited long-term data. Clear delineation 
would help clinicians make informed decisions, prioritize 
research, and support patients in understanding the risks and 
benefits of treatment during pregnancy.

3. Myasthenia Gravis (MG)

MG is an autoimmune disorder that affects 30 cases per 
100,000 population (Bourque and Breiner 2018). The most 
common symptom is fatigable weakness of the ocular, bulbar, 
respiratory, axial, and limb muscles, which worsens during 
activity (Hehir and Silvestri 2018). The disease is caused by 
antibodies against the acetylcholine receptor (AChR), which 
produce a compromise in the end-plate potential, reducing 
the safety factor for effective synaptic transmission (Hughes 
et al. 2004). Women are more often affected by this disease 
than men. However, 20–40-year-old women and men (who 
have a higher incidence of thymoma that is associated with 
MG) are most commonly affected. Usually, the symptoms 
appear in their second and third decades of life (Bourque 
and Breiner 2018). This is why it affects their reproductive 
life. Although MG does not reduce fertility, as the age of the 
first pregnancy is currently receding, more women suffer-
ing from myasthenia get pregnant than in recent years. The 
serum quantity, obtained by radioimmunoprecipitation, allows 
the detection of all types of anti-AChR antibodies, includ-
ing those against the fetal form of the receptor (Béhin et al. 
2008). Almost all generalized MG patients have antibodies 
to both the adult and fetal forms of AChR (Shi et al. 2012). 
There is a term called neonatal myasthenia with persistent 
retractions and myopathic features. In this condition, antibod-
ies selectively inhibit the function of the fetal gamma unit and 
cross the placenta at a critical period in fetal development 
(Norwood et al. 2014).
Myasthenia exacerbates in nearly half of the females during 
pregnancy; it is also connected with higher rates of preterm 
premature rupture of membranes and cesarean delivery. 
Ducci et al. (2017) observed that transient neonatal MG 
occurred in 12.9% of live-born infants; however, no predic-
tors were found. Myasthenia exacerbation is more often in 
the first trimester or post-partum (Roche and Bouhour 2021). 
This is important to observe respiratory function in pregnant 
women, as the growing uterus restricts diaphragm expan-
sion. This may increase problems with breathing in myas-
thenic patients (Roche and Bouhour 2021).
There may also be problems with delivery in women suffering 
from MG. Hoff et al. (2007) wrote about more frequent com-
plications in delivery than in the general population. It was 
more frequent even in asymptomatic patients (Hoff et al. 2004). 

Vaginal delivery is possible, however, there may be a neces-
sity of using instrumental assistance (Roche and Bouhour 
2021). Cesarean section should be performed under epidural 
anesthesia while doctors should abstain from general anes-
thesia (Tsurane et al. 2019).
Interestingly, in both mothers who do give birth to children with 
myasthenia disease and in those who give birth to asymp-
tomatic children, there are the same anti-Rach antibodies 
with the same antigenic specificities. There was no pattern 
of transmission of the disease and there was no correla-
tion found between the severity of maternal disease (Tzartos 
et al. 2008). It was observed that myasthenia in infants cor-
relates with a high (>2) anti-fetal/adult AChR antibody ratio 
(Gardnerova et al. 1997). Neonatal myasthenia often occurs 
in other pregnancies (Bourque and Breiner 2018), which may 
be avoided by performing a thymectomy before pregnancy 
(Hoff et al. 2007). Neonatal myasthenia presents symptoms 
like hypotonia, difficulty in sucking, and weak cries which 
resolve for up to 3  months (Lindroos et al. 2024). There 
were also several patients presenting transient neonatal 
anti-muscle-specific kinase (anti-MuSK) myasthenia. In such 
patients, there are MuSK autoantibodies instead of the AChR 
(Niks et al. 2008).
Physiologic transformations during the first trimester (vom-
iting, increase in blood volume, modification of intestinal 
absorption) should be taken into account to adjust medica-
tion along with teratogenic features of the medications (Ducci 
et al. 2017). Teratogenic features present methotrexate 
(MTX) and mofetil mycophenolate, which is why these two 
drugs should be discontinued, respectively, for 3 months and 
6 weeks before pregnancy (Ibarra Barrueta et al. 2023). Also, 
patients who receive rituximab should be on contraception for 
a year after the last infusion. During the pregnancy, women 
may use anticholinesterase inhibitors, corticosteroids, and 
azathioprine (Massey and De Jesus-Acosta 2014).
In conclusion, there is no reason to discourage pregnancy in 
women with MG; however, each case should be managed by 
a multidisciplinary team to ensure optimal care for both the 
mother and the child. This approach allows for tailored treat-
ment plans and maternity care that address individual needs.
For researchers, future studies should focus on evaluating the 
safety and feasibility of natural childbirth in women with MG. 
Specifically, research should investigate factors that influence 
the choice of delivery method, potential risks during labor and 
delivery, and strategies to minimize complications. Additionally, 
more data are needed on the long-term effects of MG and its 
treatments on both maternal and neonatal health outcomes.

4. �Chronic Inflammatory Bowel Disease 
(IBD)

Among chronic IBD, we may list Crohn’s disease (CD) and 
ulcerative colitis (UC). Most people present symptoms in 
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their 20s and 30s (Abhyankar et al. 2013). CD characterizes 
abdominal pain and diarrhea caused by transmural inflam-
mation that occurs anywhere along the gastrointestinal tract, 
and the lesions occur discontinuously (Ballester Ferré et al. 
2018). In UC patients, continuous superficial inflammation 
localized to the colon and rectum results in bloody diarrhea 
(Ordás et al. 2012). Diagnosis of each of the diseases is 
based on clinical presentation and the results of endoscopic 
evaluation with biopsy (Bruner et al. 2023).
As the disease often affects people in their third and fourth 
decades of life, the cases of pregnant women with IBD 
are not rare. Overall, fertility rates for women with IBD are 
comparable to rates in the normal population (Calderwood 
and Kane 2004). Some people decide to remain childless 
due to the fear of disease transmission to their child; how-
ever, current research results show a low transmission 
rate, about 7% when one of the parents has CD and even 
less when one of the patients is UC affected. The risk for 
both parents suffering from IBD is 37% (Yang et al. 1993). 
In some patients, the inflammation of the bowel situated 
near the fallopian tubes or ovaries may decrease fertility 
(Calderwood and Kane 2004).
Costa et al. (2022) conducted a retrospective descriptive 
analysis of 47 pregnant patients with IBD. The study utilized 
medical records from routine gastroenterology and obstetrics 
visits, as well as urgent care visits, to collect data on medical 
history, demographics, disease characteristics (type, activ-
ity, severity), therapies, and outcomes related to pregnancy, 
labor, postpartum, and newborn health.
They reported obstetric and neonatal complications in 55.3% 
and 14.6% of the IBD population, respectively, with a higher 
prevalence among UC patients. Active IBD was associated 
with increased adverse outcomes, such as fetal growth 
restriction (FGR) and low birth weight (LBW). Conversely, 
women with IBD receiving medical treatment experienced 
fewer obstetric/neonatal complications and required fewer 
cesarean sections. However, the analysis lacked clarity on 
the specific variables adjusted for to account for potential 
bias, which limits the interpretation of these findings (Costa 
et al. 2022).
What is more, hormonal, immunological, and microbial 
changes occurring during normal pregnancy may influence 
the course of IBD. However, there were contradictory conclu-
sions obtained in different studies. Castiglione et al. (1996) 
observed that the incidence of relapses in the first 3 years 
after pregnancy is lower than in the pre-pregnancy period. 
On the contrary, Pedersen et al. (2013) claimed that child-
bearing women with CD have a similar disease course dur-
ing and after pregnancy compared with non-pregnant women 
with this disease. Active IBD increases the risk of pregnancy 
complications and adverse pregnancy outcomes (Abhyankar 
et al. 2013).

What is more, a beneficial effect of pregnancy on epithelial 
barrier function was observed, with relatively small fluctua-
tions of pregnancy hormones already affecting the gut bar-
rier. Moreover, an overall image of the induction of tolerance 
and suppression of immune responses during gestation is 
ascending (van der Giessen et al. 2019).
Vaginal delivery is a safe option except for pregnant women with 
active anoperineal lesions. If it comes to delivery by cesarean 
section, it should be systematically discussed in women with 
ileal pouch-anal anastomosis (Foulon et al. 2020).
When it comes to the treatment options, except for MTX 
and leflunomide, typically used treatment options are safe. 
Nielsen et al. (2022) have conducted a systematic review 
and meta-analysis of biological drugs that are used routinely 
in pregnant women with IBD such as anti-tumor necrosis 
factor (TNF), anti-integrins, and anti-cytokines.
In women with a severe course of the disease, there is a risk 
of malnutrition that may lead to disturbed fetal development 
(Calderwood and Kane 2004). Pregnant patients with 
IBD should be closely monitored by obstetricians and 
supported by clinical dietitians to ensure comprehensive 
care. Researchers should prioritize studies that analyze 
obstetric and neonatal outcomes, with a particular emphasis 
on identifying potential complications and tracking disease 
progression in both mothers and their offspring in the years 
following delivery.

5. Type 1 Diabetes (T1D)

Of all cases of diabetes, T1D accounts for 10% of cases. 
This disease is caused by autoimmune destruction of 
insulin-producing β cells in the pancreas by CD4+ and CD8+  
T cells and macrophages infiltrating the islets (Gillespie 
2006). T1D is the major type of diabetes in children and young 
people, accounting for ≥85% of all diabetes cases in people 
<20 years of age worldwide. In general, the incidence rate 
increases from birth and peaks between the ages of 10 years 
and 14 years (Maahs et al. 2010). As it affects the patients for 
all their lives, many feminine T1D patients become pregnant.
The most common symptoms of T1D are polyuria, polydipsia, 
and weight loss (Gillespie 2006). Diagnosis of T1D can be 
made based on the sugar blood test and clinical presenta-
tion. T1D is not a hereditary disease, but people with T1D 
have a genetic predisposition to autoimmune diseases and 
this tendency to autoimmunity can be inherited (Gillespie 
2006).
The basic drug used in the treatment of patients with T1D 
is insulin. A patient with newly diagnosed diabetes requires 
hospital treatment. Initially, insulin is administered by 
continuous intravenous infusion using an external drug 
delivery pump. The only way to treat T1D is by insulin 
therapy, which must be accompanied by a systematically 
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followed appropriate diabetic diet. To maintain proper blood 
glucose levels, the patient must conduct self-monitoring, 
that is, measure the blood glucose level using a glucometer 
(Gillespie 2006).
Treatment of a patient with T1D usually involves four 
subcutaneous injections (sometimes more) of insulin a 
day or administering insulin using a personal insulin pump. 
Short-acting human insulin or a fast-acting analog should be 
used before meals. Using insulin is safe during pregnancy 
(Mathiesen et al. 2011).
Hypoglycemia is a state when the blood glucose level is 
<4.0 mmol/L, and this is very dangerous during pregnancy 
(McCance and Casey 2019). Interestingly, Ringholm et 
al. (2012) have investigated that in TD1 patients, severe 
hypoglycemia occurs three to five times more often in early 
pregnancy than before pregnancy. What is important is that 
there are no long-term consequences of maternal hypogly-
cemia on the child. The risks are to the woman herself, such 
as loss of consciousness, seizures, hospital admission, and 
death (Rizzo et al. 1991). Furthermore often in women with 
diabetes, hypertension occurs. It complicates 1 in 10 preg-
nancies (Schaefer-Graf et al. 2018).
Insulin resistance is a phenomenon that progresses from mid-
pregnancy to the end of the third trimester, when it reaches 
the level observed in type 2 diabetes (T2D). Insulin resis-
tance, which is essential to the development of most T2D 
cases, is a state of reduced insulin sensitivity. Insulin sensitiv-
ity is the ability of insulin to lower plasma glucose levels. It is 
achieved by stimulating glucose uptake and use in skeletal 
muscle and adipose tissue and reducing hepatic glucose 
production (Fujimoto 2000). Although insulin resistance is 
typically associated with T2D, recently researchers have 
highlighted the role of insulin resistance in the pathophysiol-
ogy of T1D (Gutaj et al. 2015). In T1D, insulin resistance is 
clinically recognized by an increased requirement for insulin 
(Kilpatrick et al. 2007). Insulin sensitivity in late pregnancy is 
45%–70% lower compared with the period before pregnancy. 
The decrease in insulin sensitivity in the mother’s tissues 
causes an increase in insulinemia, which is possible due to 
an increase in the mass of β cells (10%–15%), an increase 
in insulin production, and glucose-dependent insulin secre-
tion. Changes in the production and action of insulin enable 
the storage of nutrients after meals and their rapid use in 
the postabsorptive period. Maternal postprandial hyperin-
sulinemia inhibits lipolysis and ketogenesis and increases 
amino acid uptake, promoting fat storage and protein synthe-
sis by tissues. Glucose utilization by the placenta and fetus 
causes a decrease in maternal glycemia and insulin in the 
postabsorptive period. Hypoglycemia triggers a response 
from the sympathetic nervous system in the form of hepatic 
gluconeogenesis and the utilization of fat stores, manifested 
by an increase in the concentration of free fatty acids and 

ketogenesis. Maternal insulin resistance is compensated by 
increased insulin production. This is caused by an increase in 
the expression of prolactin receptors in the pancreatic islets, 
which also bind placental lactogen. Lactotropic hormones 
stimulate β-cell proliferation, insulin gene expression, and 
glucose-dependent insulin secretion (Ballester Ferré et al. 
2018). Temple (2002) has proved that improper controlling of 
blood sugar in the early stages of pregnancy correlates with a 
fourfold increase in the risk of spontaneous miscarriage and 
a ninefold increase in the risk of congenital defects in women.
Congenital defects in newborns of diabetic mothers concern 
the heart, nervous system, digestive tract, musculoskel-
etal system, and urinary system. The above defects occur 
much less frequently in planned pregnancies compared with 
unplanned ones. This may be because planned pregnancies 
allow for better glycemic control and the avoidance of medi-
cations contraindicated in early pregnancy, reducing the risk 
to the fetus (Depla et al. 2021). A characteristic defect of dia-
betes is caudal regression syndrome with shortening of the 
femur, but this defect is very rare (Taylor et al. 2019). The 
most common defects are the cardiovascular and nervous 
systems. The most common heart defect is hypertrophic car-
diomyopathy (Desoye and Herrera 2021).
One of the severe states, which are very serious in T1D 
patients, is ketoacidosis (Sibai and Viteri 2014), which 
results in increased rates of perinatal morbidity and mortality 
(Calimag et al. 2023). It is treated with aggressive volume 
replacement, initiation of intravenous insulin therapy, altera-
tion of acidosis, alteration of electrolyte abnormalities, and 
observation of maternal–fetal response to treatment (Sibai 
and Viteri 2014).
Pregnant T1D women should be under the care of an obste-
trician, endocrinologist, midwife,  nurse, and a specialist dieti-
tian, who knows about diabetes management (McCance and 
Casey 2019). Worldwide guidelines for women with gesta-
tional diabetes recommend delivery at 38–40 weeks’ gesta-
tion to prevent the risk of stillbirth or macrosomia. Following 
these guidelines, a large number of women undergo induc-
tion of labor (IOL). IOL is controversially discussed as a 
potential risk factor for sudden C-Section (Weschenfelder 
et al. 2022). Further research should focus on understand-
ing the impact of hormonal changes during pregnancy and 
developing strategies to prevent hypoglycemia and manage 
insulin resistance in women.

6. Autoimmune Thyroid Disease

Autoimmune thyroid disease is the most frequent organ-
specific autoimmune disease. Those are Graves’ disease 
and Hashimoto’s thyroiditis (Vargas-Uricoechea 2023).
Graves’ disease is the most common reason for hyperthyroid-
ism, which is a type of thyrotoxicosis caused by inadequate 
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synthesis of thyroid hormones and their secretion by the 
thyroid gland (Ross et al. 2016). The autoimmune aspect of 
Graves’ disease consists of autoantibodies stimulating the 
thyrotropin receptor (TSH-R). These autoantibodies by bind-
ing to receptors in the thyroid are responsible for creating 
more and more thyroxine and triiodothyronine (McIver and 
Morris 1998).
Thyrotoxicosis caused by high levels of thyroid hormones 
is characterized by symptoms like palpitations, emotional 
lability, worsened concentration, weakness of muscles, heat 
intolerance, and sweating. Signs of thyrotoxicosis confirmed 
by physicians are tachycardia, hypertension, higher risk of 
atrial fibrillation, weight loss, and goiter (Gilbert 2017). There 
are two manifestations of disease typical for Graves’ disease 
– orbitopathy and dermopathy. The former is manifested by 
retraction of the eyelids, protrusion of the eye anteriorly out 
of orbit – this state is called exophthalmos, and dysfunction 
of the extraocular muscles (Sharma and Stan 2019). The lat-
ter presents signs of acropachy – swelling and deformities of 
the fingers (Mota et al. 2007). The frequency of symptoms 
caused by Graves’ disease is higher in the first trimester and 
lower in the second and third trimesters. High concentrations 
of thyroid hormones lead to pre-eclampsia, pregnancy loss, 
heart failure, and preterm delivery. Treatment of hyperthy-
roidism during pregnancy is similar to that in non-pregnant 
women and consists of using drugs or excision of the thyroid 
gland. The main difference is the contraindication of radioac-
tive iodine ablation, which is teratogenic. The preferred drug 
during the first weeks of pregnancy is propylthiouracil, which 
demonstrates a lower risk of serious defects in the fetus than 
different drugs used as antithyroids. The second trimester is 
the most appropriate time for thyroidectomy when there is a 
lower risk of complications linked to anesthesia and preterm 
labor (Lee and Pearce 2022). All children whose mothers had 
levels of autoantibodies 3.7 times higher than the upper limit 
of the reference should be examined after delivery. Moreover, 
blood from the placenta should be drawn to measure thyroid 
hormones and autoantibodies of the child. It is necessary 
for eventual treatment with antithyroid drugs. Sometimes, 
higher levels of thyroid hormones impact on inhibition of the 
hypothalamus–pituitary–thyroid axis, which can be the rea-
son for hypothyroidism in children (van Trotsenburg 2020).
Hashimoto thyroiditis is the most common autoimmune thy-
roid disease and is one of the most frequent autoimmune 
diseases. It is an inflammation of the thyroid gland leading 
to goiter and hypothyroidism caused by interstitial infiltration 
of lymphocytes. Autoantibodies against thyroperoxidase and 
thyroglobulin are considered markers of the disease with the 
former being more specific and sensitive (Caturegli et al. 
2014). The symptoms of Hashimoto’s thyroiditis are directly 
linked to hypothyroidism – a condition where the thyroid 
hormones are lowered. These hormonal changes lead to 
decreased cardiac output, atherosclerosis, increased risk of 

coronary artery disease, and increase in cholesterol (Udovcic 
et al. 2017), bradycardia, edema, hypothermia, depression, 
fatigue, memory impairment, and weight gain (Wilson et al. 
2021). Hypothyroidism is treated by using levothyroxine – a 
synthetic thyroid hormone similar to thyroxine (Antonelli et al. 
2021). Pregnant women treated with levothyroxine require 
higher doses, because in pregnancy the human chorionic 
gonadotropin stimulates TSH-Rs which leads to lower syn-
thesis of thyroid hormones. Untreated hypothyroidism gives 
rise to miscarriage, preeclampsia, preterm delivery, and pla-
centa impairment. Moreover, high levels of thyroperoxidase 
also increase the risk of spontaneous abortion and preterm 
birth (Wilson et al. 2021). Researchers should focus on 
understanding how maternal hormones in autoimmune thy-
roid disease influence fetal development and contribute to 
pregnancy complications such as preeclampsia or miscar-
riage. Identifying effective strategies to mitigate these hor-
monal effects on the fetus and to improve maternal health 
outcomes during pregnancy is crucial.

7. Rheumatoid Arthritis (RA)

RA is an autoimmune systemic disease characterized by joint 
inflammation and extra-articular involvement. It begins in the 
small peripheral joints, is usually symmetrical, and progresses 
to the proximal joints if left untreated. Arthritis over time leads 
to joint destruction with cartilage loss and bone erosions. RA 
is caused in many cases through environmental factors and 
gene interaction, and the development of the disease is also 
influenced by tobacco. RA with symptoms lasting <6 months is 
referred to as early RA, and when symptoms last >6 months, it is 
referred to as persistent RA. Untreated RA is a progressive dis-
ease, causing morbidity and increased mortality (Chauhan 
et al. 2024). Patients with RA often complain of general symp-
toms such as fever, malaise, and fatigue. Dry eyes associated 
with keratoconjunctivitis sicca (in about 45% of patients), xero-
stomia due to sialadenitis (40%), subcutaneous rheumatoid 
nodules on the extensor surface of the forearm (35%), numb-
ness in the hands and feet associated with compression neu-
ropathy (25%), and dyspnea on exertion or dry cough due to 
interstitial pneumonia (15%) are frequently observed (Tanaka 
2020). Tissues with synovitis are characterized by vasodilation, 
angiogenesis, synoviocyte proliferation, and lymphocyte accu-
mulation. In tissues with diffuse inflammation, the accumulation 
of memory T and B lymphocytes can promote the formation of 
structures that are similar to nucleated centers and lymphoid fol-
licles. In these structures, high expression of pro-inflammatory 
cytokines and co-stimulators and close cellular interactions are 
characteristic (Smolen et al. 2018). Among RA patients, about 
80% of patients are positive for rheumatoid factors, but this also 
happens in healthy individuals. Both the sensitivity and specific-
ity of anti-CCP antibodies are 90% or higher, and patients with 
RA test positive before the onset of symptoms. In patients with 
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high levels of anti-CCP antibodies or rheumatoid factors, the 
progression of joint destruction is rapid. Due to inflammation, 
there is normocytic hypochromic anemia and an elevated white 
blood cell count (Tanaka 2020).
Delivery by cesarean section has been demonstrated to be 
more common among women with RA across multiple cohorts 
with wide-ranging geographic locations (Nørgaard et al. 2010). 
Several studies have shown an increased risk of preeclamp-
sia in women with RA, and an increased risk of preterm birth 
has also been demonstrated.
There is conflicting evidence about the impact of RA on 
infant birth weight. While some research has found a sig-
nificant connection between RA and LBW, other studies 
have not observed this relationship. A recent investigation 
indicated that increased disease activity during the third 
trimester is associated with a lower birth weight, with a rel-
ative risk of 1.45 (95% CI: 1.12–1.78). In addition, higher 
disability scores, such as those from the Health Assessment 
Questionnaire, were associated with a reduced gestational 
age at birth (OR = 2.10, 95% CI: 1.20–3.80). The discrep-
ancies between studies may be attributed to differences in 
disease activity levels across cohorts, which could affect 
these findings (Makol and Krause 2016). It is well-docu-
mented that partial improvement of disease activity in RA 
patients often occurs during pregnancy. However, the risk 
of increased disease activity postpartum rises significantly, 
with 62% of women experiencing elevated disease activity 
at 6 months postpartum, peaking at around 12 weeks post-
partum. This heightened activity is mediated by changes 
in cytokine patterns, immune cells, and hormones after 
childbirth. Studies indicate that prolonged breastfeeding 
(>17 months) may further increase the risk of RA disease 
activity (Li et al. 2021).
A subgroup analysis of four studies involving 3761 RA patients 
reported maternal and neonatal complications: 33.2% of 
women had cesarean sections, 7.3% experienced preeclamp-
sia, 14.8% had preterm labor, and 9.5% of newborns had 
LBW. These rates suggest that women with RA face a higher 
risk of these complications compared with the general preg-
nant population. For example, Betran et al. (2021) found that 
the cesarean section rate in the general population is 21.1%. 
Similarly, preeclampsia occurs in 2%–15% of all pregnancies 
(Chang et al. 2023), preterm labor affects about 12% preg-
nant women (da Fonseca et al. 2020) while LBW worldwide 
is supposedly about 14.7% (Okwaraji et al. 2024). Drugs that 
may be safely used during pregnancy include corticosteroids, 
NSAIDs, and several DMARDs, including hydroxychloro-
quine and sulfasalazine. Drugs recommended to be stopped 
before pregnancy include MTX and leflunomide, plus the bio-
logics: anti-TNF agents, abatacept, and rituximab. What is 
important is a treatment regimen that stabilizes a woman’s 
disease before conception, using drugs that can be safely 
continued throughout pregnancy. Controlling disease activity 

during pregnancy is important for both maternal and fetal 
health. Additional studies should investigate strategies that 
physicians can employ to prevent preeclampsia and preterm 
birth in pregnant women with RA, focusing on early detec-
tion, management approaches, and effective interventions to 
improve pregnancy outcomes.

8. Systemic Lupus Erythematosus (SLE)

SLE is a systemic autoimmune disease with the involvement 
of multiple systems. The disease has different varieties dif-
fering in clinical manifestations: there is a mild variety with 
mucocutaneous manifestations as well as multi-organ and 
severe central nervous system involvement (Justiz Vaillant 
et al. 2024). Hormonal influence and female sex are sig-
nificant risk factors for SLE. Estrogen stimulates CD4+ and 
CD8+, T cells, B cells, thymocytes, macrophages, the release 
of some specific cytokines (e.g., IL-1), and the expression of 
HLA and endothelial cell adhesion molecules (VCAM, ICAM). 
Moreover, prolactin and estrogens promote autoimmunity, 
increase the B-cell activation factor production, and modu-
late lymphocyte and plasmacytoid dendritic cells activation 
(Justiz Vaillant et al. 2024). The most common genetic pre-
disposition is located at the major histocompatibility (MHC) 
locus. The MHC contains genes for antigen-presenting mol-
ecules (class I human leukocyte antigens [HLA-A, -B, and 
-C] and class II HLA molecules [HLA-DQ, -DR, and -DP]) 
(Justiz Vaillant et al. 2024). Environmental factors such as 
UVB radiation, toxins, and infections trigger a loss of immune 
tolerance in genetically susceptible individuals and lead to 
aberrant activation of autoimmunity (Ameer et al. 2022). Most 
SLE risk loci are located within or near genes that encode 
products functioning in the clearance of lymphocyte signal-
ing, immune complexes, and type I IFN signaling (Ameer 
et al. 2022). Exacerbations of the disease can occur during 
pregnancy in women with SLE, particularly in those who have 
a history of kidney disease or have active disease at the time 
of conception. The consequence of these exacerbations is an 
increased number of adverse pregnancy outcomes, includ-
ing fetal loss, premature birth, preeclampsia, and young 
children of gestational age. Women with anti-Ro/SSA and 
anti-La/SSB antibodies require special monitoring because 
their offspring are at risk for congenital complete heart block 
and neonatal lupus (Dao and Bermas 2022). One of the most 
important predictive factors for a good pregnancy outcome 
is stable disease under pregnancy-compatible medication; 
the European Alliance of Associations for Rheumatology 
(EULAR) and the American College of Rheumatology (ACR) 
have published evidence-based recommendations on treat-
ment in pregnancy and lactation (Zucchi et al. 2023). SLE 
can achieve better pregnancy outcomes by monitoring 
associated predictive indicators, raising major concerns for 
severe complications (Zhang et al. 2022). Fetal-neonatal 
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complications include preterm birth, miscarriage, intrauter-
ine growth retardation (IUGR), congenital heart block, and 
neonatal lupus. Hydroxychloroquine is beneficial for improv-
ing pregnancy outcomes and is extensively used (Tan et 
al. 2022). During pregnancy, lupus is generally treated with 
low-dose prednisone, hydroxychloroquine, pulse intravenous 
methylprednisolone, and azathioprine. If a woman with SLE 
has antiphospholipid (aPL) antibodies, prophylactic treat-
ment with aspirin and/or low-molecular-weight heparin is indi-
cated to prevent fetal loss (Baer et al. 2011). Preconception 
counseling, planned pregnancy, pregnancy monitoring, and 
therapeutic management are necessary (Tan et al. 2022). 
It is crucial to investigate effective methods for suppressing 
disease exacerbations during pregnancy in women with SLE, 
ensuring that both maternal and fetal health are maintained 
throughout the pregnancy.

9. Psoriasis

Psoriasis is a chronic, autoimmune disease with a worldwide 
prevalence of about 2%. As the prevalence varies depending 
on the region, in Caucasian and Scandinavian populations it 
is up to 11%, but it is lower in the African and Asian popula-
tions (Rendon and Schäkel 2019). Although the prevalence 
of the disease in women of reproductive age is around 1%, 
studies on prevalence of psoriasis in pregnant women are 
still limited (Simionescu et al. 2021). The disease affects both 
sexes but its onset is earlier in females and those with a fam-
ily history (Raharja et al. 2021). There are different types of 
this disease, but 90% of psoriasis cases are psoriasis vul-
garis, also called plaque-type psoriasis. The other types are 
inverse, guttate, and pustular psoriasis.
The underlying mechanism of psoriasis development 
is impaired function of the immune cells. The outermost 
layer of the skin is made up of keratinocytes (Rendon and 
Schäkel 2019), which recruit inflammatory dendritic cells to 
release interleukins 12 and 23 (IL-12, IL-23). These inter-
leukins activate T-cells that are starting to produce IL-17, 
IL-22, IFN-g, and TNF-a. T-cell activity causes hyperprolif-
eration of the epidermal skin cells. Due to this, as normal 
epidermal regeneration occurs every 21–28 days, in pso-
riasis, the epidermis turns over at every 3–4 days (Menter 
2016).
Psoriasis typically manifests with a well-demarcated salmon 
pink plaque with a silver scale. The most common locations 
are extensor areas like the elbows and knees, but also on the 
trunk and scalp. Plaques are usually located symmetrically. 
With psoriasis is associated the Auspitz sign and the Koebner 
phenomenon. The first one is bleeding spots that occur after 
removing the scales and the second one is the appearance 
of psoriasis in skin areas that were damaged (Raharja et 
al. 2021). Psoriasis is associated with arthritis and uveitis, 
but it has also been found that psoriasis increases the risk 

of cardiovascular and cerebral diseases and shortens the 
lifespan of affected individuals to around 6 years (Yamazaki 
2021).
Pregnancy seems to have a positive influence on the course 
and severity of psoriasis (Vena et al. 2015). There are a few 
studies that examined how psoriasis influences pregnancy. 
Lamb et al. (2020) did not find any evidence of impaired fertil-
ity in women affected by psoriasis, but there is an increased 
risk of pregnancy hypertension, premature rupture of mem-
branes, cleft palate, and large for gestational age. A different 
conclusion came from a Bandoli et al. (2020) which revealed 
that women with psoriasis were more likely to have preterm 
birth (50% increased risk), cesarean delivery (22% increased 
risk), and small for gestational age. One-third of preterm 
births and 12% of cesarean delivery were associated with 
preeclampsia (Bandoli et al. 2020). The cohort study from 
Psoriasis Longitudinal Assessment and Registry (PSOLAR) 
examined 220 women with 298 pregnancies, of which 244 
were live births. The annual fertility of women with psoriasis 
was lower than in the general US population: 59.1 per 1000 
women vs. 18.9 per 1000 women, respectively. The rate of 
congenital abnormalities was lower than in the general popu-
lation, but there was no difference in preterm births and spon-
taneous abortion rates (Kimball et al. 2021). An interesting 
conclusion came from a nationwide case–control study from 
Denmark. They investigated whether psoriasis increases the 
risk of spontaneous abortion, ectopic pregnancy, intrauterine 
fetal death, and stillbirth. After analysis of 491,274 women, a 
connection between psoriasis and the risk of ectopic preg-
nancy was found. It turns out that women with psoriasis have 
a 2.48% higher risk of ectopic pregnancy than women with-
out psoriasis (Johansen et al. 2022). Due to divergent con-
clusions from research, this topic needs further investigation.
The treatment of psoriasis varies depending on the severity of 
the disease. Mild to moderate psoriasis is usually treated with 
glucocorticoids, vitamin D analogs, and phototherapy while 
severe psoriasis requires systemic treatments. Traditional sys-
temic treatment consists of MTX, cyclosporin A, and retinoids, 
but nowadays biological treatments are increasingly used. 
Biologic treatments are monoclonal antibodies and receptor 
fusion proteins which target IL-23/Th17 axis and TNF-a sig-
naling. TNF-a signaling is inhibited by etanercept, infliximab, 
adalimumab, and certolizumab, while IL-23/Th17 axis is treated 
by ustekinumab, guselkumab, tildrakizumab, risankizumab, 
secukinumab, ixekizumab, and brodalumab (Rendon and 
Schäkel 2019). Due to the teratogenicity of many drugs used 
in the therapy of psoriasis, the treatment in pregnancy varies 
from regular treatment. The first-line treatment in pregnancy 
is a topical treatment consisting of emollient creams, moistur-
izers, tacrolimus, and dermatocorticosteroids. The second line 
is a combination of UVB phototherapy with topical treatment. In 
severe psoriasis systemic therapies are used, such as cyclospo-
rine, systemic corticosteroids, and TNF-a inhibitors. Currently, 
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there are only three biologics that can be used in psoriasis treat-
ment during pregnancy. Currently, the following biologics can be 
used to treat psoriasis: adalimumab, etanercept, and infliximab 
(Simionescu et al. 2021). The PSOLAR study showed no dif-
ference in pregnancy outcomes between women with biologic 
treatment and those with non-biologic treatment (Kimball et al. 
2021). Given the varying conclusions regarding the connection 
between infertility and psoriasis, further research is needed to 
clarify this relationship and identify potential underlying factors 
that may contribute to infertility in women with psoriasis.

10. Vasculitis

The term vasculitides refers to a heterogeneous group of dis-
eases which are characterized by inflammation of the blood 
vessels (Torp et al. 2021). They are classified mostly by the 
size of the vessels they affect. The Chapel Hill Consensus 
Conference from 2012 divided vasculitis into Large vessel 
vasculitis, Medium vessel vasculitis, Small vessel vasculitis, 
Variable vessel vasculitis, Single-organ vasculitis, Vasculitis 
associated with systemic disease, and Vasculitis associated 
with probable etiology (Jennette 2013). In this research, we 
focused mainly on the influence of the primary systemic 
vasculitides on pregnancy. Primary systemic vasculitides 
that affect women of childbearing age are mainly Takayasu 
arteritis (TAK), polyarteritis nodosa (PAN), anti-neutrophil 
cytoplasmic antibody (ANCA)-associated vasculitides (AAV), 
immune-complex small-vessel vasculitis (IgA vasculitis), and 
Behçet’s disease (BD) (Ross et al. 2020).
Pregnancy causes changes in the endocrine and immune 
systems. Due to increased levels of cortisol, estradiol, pro-
gesterone, and testosterone, the Th-2 cytokine undergoes 
polarization both at the feto-maternal interface and at the 
systemic level. These changes may lead to improvement of 
Th-1 mediated vasculitis like TAK and BD and worsening of 
Th-2-driven ones like Wegener granulomatosis or the Churg–
Strauss syndrome (Gatto et al. 2012).
TAK affects large vessels like the aorta and its branches. 
Comarmond et al. (2020) analyzed 505 pregnancies of 373 
patients with TAK from articles published between 1980 and 
2019. According to their research, hypertension was the 
most common complication in pregnancy and it reached 
35%, while in the general population it occurs in 3%–9%. The 
other obstetric complications that occur more frequently in 
TAK than in the general population are preeclampsia, spon-
taneous abortion, IUGR, preterm birth, and cesarean section 
(Comarmond et al. 2020). The standard treatment for TAK 
is oral corticosteroid therapy by prednisone. Experts sug-
gest using immunosuppressants such as MTX on the first 
line of therapy to reduce the use of steroids. Also, biotherapy 
is used in TAK, like infliximab, adalimumab, etanercept, and 
tocilizumab (Saadoun et al. 2021). During pregnancy, pred-
nisone is given 1 mg/kg/day until disease control is obtained 

and then reduced to a minimally effective dose. If prednisone 
is not sufficient, azathioprine is recommended (Doria et al. 
2008).
PAN is necrotizing arteritis of the medium or small arter-
ies without glomerulonephritis or vasculitis in the arterioles, 
capillaries, or venules, which is not associated with ANCAs. 
It can be idiopathic or associated with infectious etiology 
(Howard et al. 2014). There are only 19 reported cases of 
PAN during pregnancy, from which 14 healthy babies were 
born. The other five cases ended in abortion, of which three 
were spontaneous and two therapeutic. There are very seri-
ous prognoses when it comes to the onset of the disease dur-
ing pregnancy. Seven out of eight of those cases ended up in 
maternal death during gestation or within 42 days of delivery 
(Damian et al. 2018). Due to the high risk of death if PAN is 
diagnosed during pregnancy, therapeutic abortion is recom-
mended, and in late pregnancy high-dose corticosteroid and 
cyclophosphamide (CYC) (Doria et al. 2008). Outside preg-
nancy, the first-line treatment is using corticosteroids that 
indicate remission in 50% of patients. The addition of CYCs 
causes remission or cure in up to 90% of the patients. In 
refractory cases, plasma exchange/plasmapheresis is used 
(Howard et al. 2014).
AAVs are granulomatosis with polyangiitis (GPA), micro-
scopic polyangiitis and eosinophilic granulomatosis with 
polyangiitis (EGPA). EGPA was previously known as the 
Churg–Strauss syndrome. They usually affect the capillar-
ies, arterioles, and venules (Kitching et al. 2020). The most 
common pregnancy complication in AAV patients is pre-
term delivery, which ranges at 20%–50%. Interestingly, in 
de novo AAV and vasculitis with high activity, the percent-
age of premature pregnancies reaches 90%. Pregnancy 
losses and pregnancy-related high blood pressure dis-
orders occur more frequently in AVV patients. There are 
two reported cases of pulmonary and renal disease of 
the newborn secondary to the transfer of maternal myelo-
peroxidase-antineutrophil cytoplasmic antibodies. If it is 
necessary, corticosteroid therapy, azathioprine, and intra-
venous immunoglobulins may be used in AAV treatment 
during pregnancy. Drugs like MTX, leflunomide, myco-
phenolate mofetil (MMF), as well as CYC, avacopan, and 
mepolizumab, used outside pregnancy, must be stopped 
before conception (Pecher et al. 2022).
Immunoglobin A (IgA) vasculitis (IgAV) also called Henoch-
Schönlein purpura (HSP) affects the small vessels and is 
the most common form of vasculitis in children. Usually, it 
manifests by palpable purpura, arthritis or arthralgia, abdom-
inal pain, and hematuria or proteinuria (Song et al. 2021). 
Feldmann et al. (2002) described nine cases of HSP during 
pregnancy, from which four were diagnosed before preg-
nancy, three during, and two after. The only reported obstetri-
cal complication of HSP is pregnancy-induced hypertension. 
They also suggest that as immunoglobulins cannot cross the 
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normal placenta, there is probably no risk of IgA vasculitis in 
the fetus (Feldmann et al. 2002). Côté et al. (2018) in their 
case report summed up 22 case reports from the years 1980 
to 2015. There was one case of preeclampsia. Two cases 
were complicated by severe renal failure with anasarca, 
hypertension, and oliguria. Both were diagnoses of new-
onset HSP and both required renal replacement therapy 
(Côté et al. 2018). The European recommendations for IgAV 
treatment suggest varying the treatment depending on sever-
ity. Therapies of IgAV are combinations of renin–angiotensin 
system blockers in the case of proteinuria, corticosteroids, 
azathioprine, cyclosporine, MMF, and CYC (Hastings et al. 
2022). We did not find any recommendation for IgAV treat-
ment during pregnancy.
BD is a persistent multisystemic inflammation of idiopathic 
genesis. The main symptoms are recurrent mouth and 
genital sores, lesions in the skin, and eye diseases (Skef 
2015). Barros et al. (2021) studies compared 49 preg-
nant women in 27 with BD to 98 pregnant women without 
any diseases as the control group. Women suffering from 
BD had a higher risk of spontaneous abortion and FGR 
(Barros et al. 2021) – a state when the fetus is too small for 
its gestational age (Shrivastava and Master 2020). There 
were 12 miscarriages and 4 FGR cases in the group of 
women with BD, whereas in the control group no spon-
taneous abortion was confirmed and only one child was 
affected with FGR. No other complications were confirmed 
(Barros et al. 2021). Due to inconsistent findings regarding 
the relationship between vasculitis and infertility, additional 
research is necessary to better understand how vasculi-
tis may impact fertility and to identify potential factors that 
could influence reproductive outcomes in affected women.

11. aPL Syndrome

Antiphospholipid syndrome (APS) is an autoimmune disease 
causing hypercoagulation which manifests with thrombotic and 
pregnancy morbidity (Petri 2020). Primary APS is characterized 
by occurring in isolation (Ambati et al. 2023) while “secondary” 
is associated with other diseases like SLE. One-third of patients 
with lupus erythematosus present aPL antibodies and about 
half of APS patients have another autoimmune disease (Petri 
2020). The mechanisms of aPL antibodies-induced thrombosis 
are inhibition of anticoagulant cascades, procoagulant activa-
tion of endothelial cells, complement activation, reduced fibri-
nolytic activity, and increased platelet aggregation. As not all 
aPL-positive patients develop thrombosis, there has to be a trig-
gering factor. This is called the concept of “two-hit” (D’Ippolito 
et al. 2023). The first hit creates a procoagulant state by aPL 
while triggering a stimulus (second hit) like injury, pregnancy, or 
surgery which causes inflammation or vascular injury that leads 
to thrombosis (Knight and Kanthi 2022). There are three aPL 

antibodies listed in the APS criteria: lupus anticoagulant, anti-
cardiolipin, and anti-β 2 glycoprotein 1. The aPL antibodies bind 
to β 2 glycoprotein 1 on platelets which causes its activation and 
as a result aggregation (Petri 2020).
Although thrombosis in APS may affect all sizes of 
vascular beds, the most common locations of thrombi are 
the lower deep veins and the cerebral arteries (Knight and 
Kanthi 2022). There is a special type of APS caused by 
multiple microthrombosis called catastrophic antiphos-
pholipid syndrome (CAPS). It usually presents with fever, 
thrombocytopenia, cognitive impairment, weakness of 
muscles, abdominal pain, and renal failure. According to 
the classification criteria, CAPS damages three or more 
organs within a week (Bitsadze et al. 2024).
APS causes obstetric complications such as pregnancy losses 
and premature births as a result of placental insufficiency 
or severe preeclampsia. Obstetric APS (OAPS) has been 
described as a different clinical entity apart from vascular 
APS (D’Ippolito et al. 2023). OAPS criteria include over three 
consecutive miscarriages before 10  weeks of gestation, at 
least one feta loss after week 10 of gestation, and at least 
one premature birth before week 34 of gestation due to PE/
eclampsia or placental insufficiency with positive aPL anti-
body results in laboratory tests for at least 12 weeks (Alijotas-
Reig et al. 2022). A cohort study of 1000 patients with APS 
from 13 European countries revealed that early pregnancy 
loss was observed in 17.1% of pregnancies while 35% of 
live births were premature birds (Cervera et al. 2015). The 
positivity of the laboratory antibodies positivity test seems to 
make a difference when it comes to the percentage of live 
births. Women with more than one positive antibody showed 
a lower rate of live births.
As not all of the OAPS placentas showed thrombosis, other 
mechanisms apart from thrombosis must be involved in preg-
nancy morbidity. Animal models revealed that there might 
be direct functional damage on placental tissue mediated by 
aPL. The other possibility is a complement cascade causing 
inflammation. All of these mechanisms may act together lead-
ing to miscarriages or preeclampsia (D’Ippolito et al. 2023).
A European cohort study analyzed 134 children born to moth-
ers with APS. They were examined at 3 months, 9 months, 
24 months, and at 5 years; 60% of the children were born 
before 37 weeks and 14% weighed under 2500 g at birth. 
Four of the children (3%) showed behavioral abnormalities, 
which is more than in general society where the prevalence 
of neurodevelopmental abnormalities is near 1%. Only one 
of the children with behavioral abnormalities was positive for 
anticardiolipin antibodies (Mekinian et al. 2013). Because of 
the small cohort, this needs further investigation.
Regular treatment and treatment during pregnancy are dif-
ferent. Asymptomatic aPL carriers should receive low-dose 
aspirin (LDA) and patients after first unprovoked venous 
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be known? Further research is required to determine whether 
preterm delivery can be effectively prevented. Investigators 
should focus on understanding the molecular mechanisms 
behind the role of antibodies in pregnancy complications and 
explore strategies to prevent their impact on maternal and 
fetal health.

12. Conclusion

Autoimmune diseases affect many women in their childbear-
ing age causing obstetric complications. Pregnancy causes 
significant changes in women’s immune systems, which can 
result in improvement or worsening of the course of disease. 
For some diseases, like vasculitides, information is very lim-
ited and research is based on little data. Nearly all diseases, 
besides diabetes type 1, which is treated by insulin both dur-
ing and outside pregnancy, have limited treatment during 
pregnancy due to their teratogenic effects. Obstetric compli-
cations were observed in the course of every researched dis-
ease and infant complications in nearly all of them. Maternity 
plans in patients suffering from autoimmune disease are pos-
sible to be implemented but require prior preparation such 
as discontinuation of certain drugs with teratogenic effects. 
Such pregnancy should be supervised by an experienced 
obstetrician. All the most important information is presented 
in Table 1.
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thrombosis should start treatment with vitamin K antagonists 
with target international normalized ratio (INR) between 2 
and 3. Patients who suffer recurrent arterial or venous throm-
bosis despite adequate treatment should increase their INR 
target to 3–4, add LDA, or switch to heparin. During preg-
nancy, the treatment consists of LDA and a prophylactic dos-
age of heparin (Tektonidou et al. 2019). What more needs to 

Table 1. Medications used and contraindicated during pregnancy for 
autoimmune diseases and related conditions

Disease Drugs used during 
pregnancy

Drugs forbidden during 
pregnancy

MS and NMOSD IFN-β
GA

Dimethyl fumarate
Teriflunomide
Leflunomide
Alemtuzumab
Natalizumab
Ocrelizumab

MG Anticholinesterase 
inhibitors
corticosteroids
azathioprine

MTX
Mofetil mycophenolate
Rituximab

Chronic IBD Anti-TNF MTX
Leflunomide

T1D Insulin

Autoimmune 
thyroid disease

Propylthiouracil 
(preferred over other, 
category D)
levothyroxine

Radioactive iodine ablation

RA Corticosteroids
Hydroxychloroquine
Sulfasalazine

MTX
Leflunomide
Anti-TNF agents
Abatacept
Rituximab

SLE Prednisone
Hydroxychloroquine
Methylprednisolone
Azathioprine

Psoriasis Topical treatment:
emollient creams
moisturizers
tacrolimus
dermatocorticosteroids

Systemic:
cyclosporine
corticosteroids
adalimumab,
etanercept,
infliximab

Vasculitis Prednisone
Azathioprine
Intravenous immuno-
globulins 

MTX
Leflunomide
MMF
CYC
Avacopan
Mepolizumab

aPL syndrome LDA
heparin

Vitamin K antagonists

aPL, antiphospholipid; CYC, cyclophosphamide; GA, glatiramer acetate; IFN-β, 
interferon-β; LDA, low-dose aspirin; MG, myasthenia gravis; MMF, mycopheno-
late mofetil; MS, multiple sclerosis; MTX, methotrexate; NMOSD, neuromyelitis 
optica spectrum disorders; RA, rheumatoid arthritis; SLE, systemic lupus erythe-
matosus; T1D, type 1 diabetes; TNF, tumor necrosis factor.
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