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Abstract

:

Systemic lupus erythematosus (SLE) is often associated with antiphospholipid syndrome (APS), which potentially results in a more severe disease course and reduced life expectancy. Since the therapeutic guidelines have been refined in the last 15 years, we assumed that the diseases course has become more favorable. In order to shed light on these achievements, we compared the data of SLE patients diagnosed before and since 2004. In our retrospective study, we assessed a wide spectrum of clinical and laboratory data of 554 SLE patients who received regular follow-up care and therapy at our autoimmune center. Among these patients, 247 had antiphospholipid antibodies (APAs) without clinical signs of APS, and 113 had definitive APS. In the APS group, among patients diagnosed since 2004, deep vein thrombosis (p = 0.049) and lupus anticoagulant positivity (p = 0.045) were more frequent, while acute myocardial infarction was less frequent (p = 0.021) compared with patients diagnosed before 2004. Among the APA positive patients without definitive APS, anti-cardiolipin antibody positivity (p = 0.024) and development of chronic renal failure (p = 0.005) decreased in patients diagnosed since 2004. Our study demonstrates that the disease course has changed in recent years; however, in the presence of APS, we have to expect repeated thrombotic events despite adequate anticoagulant therapy.
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1. Introduction


Antiphospholipid syndrome (APS) is an autoimmune, thrombo-inflammatory disease characterized by the production of circulating antiphospholipid antibodies (APAs), which play central role in the blood clot formation in arteries, veins and small vessels. APAs are a heterogeneous group of immunoglobulins, including lupus anticoagulant (LA), anti-cardiolipin antibodies (aCL), and anti-b2-glycoprotein-I antibodies (ab2GPI), directed against phospholipids, cofactors or phospholipid–cofactor complexes. The detection of their presence is important in the diagnosis of the syndrome; nevertheless, the presence of APAs without any relevant clinical symptoms does not establish an APS diagnosis. Deep veins, pulmonary vessels, and arteries are the most common sites of thrombosis in APS. Furthermore, pregnancy morbidities such as miscarriage, intrauterine fetal death, preeclampsia and eclampsia resulting in premature birth are also common clinical manifestations. The disease can occur as primary APS, but when associated with a systemic autoimmune disease, most commonly SLE, the syndrome is defined as secondary APS [1,2,3].



Systemic lupus erythematosus (SLE) is a chronic systemic autoimmune disease potentially affecting various tissues and organ systems such as cutaneous, renal, cardiopulmonary, musculoskeletal, neural, and hematologic systems. The course of the disease usually consists of alternating periods of remission and exacerbation of mild to moderate severity, which can lead to serious long-term consequences [4,5]. The relationship between the development of APS and SLE is quite close. Based on the Euro Phospholipid Project’s data, 36% of APS patients suffer from SLE as well [6]. According to other reports, 20–40% of SLE patients carry antiphospholipid antibodies, out of whom 50–70% will evolve into patients with definitive APS within 20 years [7]. The connection between the two diseases is also shown by the fact that patients diagnosed with primary APS may later develop SLE [8]. Both disease spectrums have several overlapping clinical manifestations, such as hemolytic anemia, thrombocytopenia, leuko-lymphopenia, neurological symptoms, renal impairment or livedo reticularis [9]. It was demonstrated that the development of secondary APS in lupus patients worsens chronic organ damage and increases mortality [10]. The incidence of cardiovascular morbidities and thrombosis is increased in SLE patients compared with the general population, and the accelerated atherosclerosis may be explained by lupus associated risk factors in addition to traditional risk factors. The presence of APAs further increases the chance of vascular diseases. Deep vein thrombosis, pulmonary embolism, pregnancy morbidities, heart valve disorders, pulmonary hypertension, thrombocytopenia, hemolytic anemia, nephropathy and cognitive dysfunction are more prevalent in APA positive lupus patients than in APA negative ones [11]. Therefore, thrombosis prophylaxis is particularly important in SLE patients with associated APS. Nevertheless, the results of studies on primary prophylaxis in APA positive SLE patients are controversial; furthermore, studies on immunmodulant and immunosuppresive treatments in APS patients are limited only to case reports and case series [12,13]. Our workgroup has previously investigated the relationship between SLE and APS [14]; however, new therapeutic recommendations have been introduced in the recent decades, which could improve the course of disease and quality of life.



In order to shed light on the achievements of the last decades, we compared the wide spectrum of laboratory and clinical data of SLE patients diagnosed before and since 2004 in order to determine any changes in the disease course.




2. Materials and Methods


2.1. Study Population


In our retrospective study, we assessed a wide spectrum of clinical and laboratory data of 554 SLE patients who received regular follow-up care and therapy at the Division of Clinical Immunology, Institute of Internal Medicine, Faculty of Medicine, University of Debrecen. The diagnosis of SLE was established on the American College of Rheumatology (ACR) classification criteria (1997) or SLICC (2012) criteria, according to the date of diagnosis [15,16]. Patients diagnosed with SLE before 2012 were revised according to the SLICC criteria for SLE; additionally, all SLE patients enrolled in the present study fulfilled the EULAR/ACR 2019 classification criteria for lupus [17]. The diagnosis of APS was based on the Sapporo (1999) or the Sydney criteria (2006); patients diagnosed with APS before 2006 were revised according to the Sydney criteria [18,19]. The study was approved by the Ethics Committee of our university (protocol number: 4879-2017) and was performed in agreement with the ethical standards of the Declaration of Helsinki.




2.2. Clinical and Laboratory Evaluation


All patients were routinely followed up throughout the studied period, and their medical records contained detailed information on medical history and treatments, as well as clinical symptoms, physical conditions, and laboratory and other findings of each visit. The following demographic and clinical data were analyzed: sex, age, age at diagnosis, disease duration, clinical symptoms and organ manifestations of lupus, comorbidities, laboratory results, immunoserological abnormalities and applied treatments during the disease course. The assessment of chronic organ damage was performed using the SLICC/ACR Damage Index (SDI) to identify chronic organ damage in lupus patients [20]. Routine diagnostic laboratory tests were performed at the Regional Immunology Laboratory of the Division of Clinical Immunology and at the Department of Laboratory Medicine, Faculty of Medicine, University of Debrecen. The clinical and laboratory data of patients were extracted from medical documentation and records for statistical analyses. The date of data collection was January 2020.




2.3. Statistical Analysis


The IBM SPSS version 22.0 software (SPSS Inc., Chicago, IL, USA) was used for statistical analysis. The Chi-square test and Fisher’s exact test were used to discriminate between patient groups, and Cramér’s V tests were used to measure the association between two nominal variables. Differences were considered statistically significant at p < 0.05.





3. Results


3.1. Main Analyses


The study population consisted of 554 Hungarian patients with SLE (496 women and 58 men) with a mean age ± standard deviation (SD) of 52.2 ± 14.46 years. Their mean age ± SD at the time of SLE diagnosis was 32.5 ± 12.55 years. We classified the lupus patients into three different groups: (1) APS patients, (2) APA positive patients not fulfilling APS clinical criteria, and (3) APA negative patients. A total of 113 patients (20.4%) were diagnosed with secondary APS; 247 patients (44.6%) belonged to the APA positive APS negative group, while 194 (35.0%) patients formed the APA negative group. All the patients were white adults, and the demographic characteristics of the patient groups did not differ significantly (Table 1).




3.2. The Prevalence of Antiphospholipid Antibodies


Among the antiphospholipid antibodies, anti-cardiolipin (IgG and/or IgM) occurred most frequently (58.48%), followed by anti-ß2-glycoprotein-I (IgG, IgM and/or IgA) (45.85%), and lupus anticoagulants (19.49%). Among the SLE patients with secondary APS, 23 patients (20.35%) were positive for one of the aforementioned markers, 44 (38.94%) had double positivity, and 46 patients (40.71%) were positive for all the three laboratory markers; therefore, nearly 80% of APS patients were double or triple positive. Regarding the APA positive group of lupus patients, 37.5% of them were single positive, 48.39% of them were double positive, and 14.11% of them were triple positive.




3.3. The Prevalence of Clinical Manifestations


As expected, the prevalence of thrombotic manifestations was significantly higher in patients with secondary APS compared with APA negative lupus patients. The prevalence of obstetric complications was also significantly higher in the group of SLE patients with secondary APS; however, it was relatively high also in the group of APA negative lupus patients. Table 2 shows the prevalences of these complications. We observed no significant difference between the three patient groups regarding other, non-thrombotic, inflammatory organ lesions usually common in SLE. Only central nervous system complications were more common in the secondary APS patients, but this difference was not significant compared with the other groups.




3.4. Anticoagulant and Antiplatelet Therapies


Table 3 shows the anticoagulant and antiplatelet therapies in the groups of APA positive lupus patients without APS and secondary APS patients. Low dose aspirin (43.72%) or clopidogrel (4.45%) were used as primary prevention in the APA positive lupus group. In this group, anticoagulants were given for other indications, such as atrial fibrillation. In the APS group, the largest proportion of patients received vitamin K antagonist therapy. Furthermore, 10.61% of APS patients receiving DOAC therapy were low-risk patients or had bleeding complications.




3.5. Differences between Patients of the APS Group Diagnosed with SLE before and since 2004


As a next step, we formed additional patient groups based on the year of diagnosis in order to compare the disease course of SLE patients diagnosed before and since 2004. For the sake of comparability, we collected the data of patients diagnosed before 2004 until January 2004; therefore, their mean follow-up time was 10.9 years. The patients diagnosed since 2004 were followed-up until January 2020 for an average of 9.9 years.



Table 4 demonstrates the observed differences among secondary APS patients. Acute myocardial infarction did not occur at all in the patients diagnosed since 2004, while it had developed in 10 out of 76 patients diagnosed with lupus before 2004. The prevalence of Raynaud-syndrome, central nervous system manifestations, polyarthritis and pericarditis significantly decreased in patients diagnosed since 2004. On the other hand, the prevalence of deep vein thrombosis and anemia, as well as the frequency of lupus anticoagulant, significantly increased in these patients.




3.6. Differences between Patients of the APA Positive non-APS Group Diagnosed with SLE before and since 2004


Table 5 shows the observed differences. We observed significantly decreased prevalence of central nervous system symptoms, psychiatric manifestations, discoid lupus and chronic kidney disease in patients diagnosed since 2004. The ratio of patients showing damage by SDI score also decreased significantly. However, hematologic pathologies such as leukopenia, anemia and thrombocytopenia became more common phenomena in this patient group.




3.7. Differences between Patients of APA Negative Group Diagnosed with SLE before and since 2004


Table 6 shows the observed differences. Most changes were similar to those observed in the APA positive group. Central nervous system manifestations, discoid lupus and pericarditis became less common, while the development of hematological manifestations, including leukopenia, anemia and thrombocytopenia became more frequent in the patients of the APA negative group diagnosed with lupus since 2004. The proportion of patients showing damage by SDI score also decreased significantly, although the prevalence of mucous ulcers significantly increased.




3.8. Comparison of the Medication and Disease Course of SLE Patients Diagnosed before and since 2004


The use of immunosuppressant drugs also shows significant changes. The administration of anti-malarial drugs (44.9% vs. 62%; p < 0.0001), mycophenolate mofetil (5.4% vs. 21.5%; p < 0.0001) and rituximab (1.7% vs. 6%; p = 0.049) significantly increased in SLE patients diagnosed since 2004, while there were no significant changes in the remaining immunosuppressive and immunomodulatory drugs.



During the investigated follow-up period, 21 new thrombotic incidents occurred (14 among patients before 2004, while 7 among patients diagnosed since 2004), from which 19 developed in the APS group, and two in the APA positive group. Among the latter, one developed deep vein thrombosis, while the other developed catastrophic antiphospholipid syndrome (CAPS), so they were transferred to the APS group, leaving 247 patients in the APA positive group out of the original 249. We examined the laboratory profile of the patients suffering from repeated thrombotic manifestations and revealed that all but two patients were double or triple positive for the elements of the APS laboratory criteria, namely lupus anticoagulant, anti-cardiolipin (aCL) and anti-beta2 glycoprotein I antibodies. Severe complications, such as HELLP syndrome or catastrophic antiphospholipid syndrome, appeared in triple positive patients only.




3.9. Comparison of the Mortality and Cause of Death


Mortality in the APS group was significantly higher compared with the other two groups. During the investigated follow-up period, 27 (23.7%) patients died in the APS group, from whom 23 (30.3%) patients were diagnosed before 2004 and 4 (10.8%) patients after 2004. There was no difference in the overall mortality rate between the APA positive and the APA negative groups (9.7% vs. 8.8%); however, when comparing the mortality rate based on the date of diagnosis, a strong improvement was observed in the subgroups of patients diagnosed after 2004, compared with those diagnosed before 2004 (APA positive: 3.6% vs. 12.9%; APA negative: 0.0% vs. 14.8%). Regarding the causes of death, infections, cardiovascular events and tumors were the leading causes in all three groups. The most common cause was infection (33.0%) in the APS group, followed by cardiovascular mortality (29.6%) and tumors (18.5%). In the APA positive group, the leading causes were cardiovascular events (33.3%), tumors (29%) and infections (25%), while in the APA negative group, the order of prevalence was tumors (41.0%), cardiovascular events (29.0%) and infections (23.5%).





4. Discussion


It is well established that the co-occurrence of systemic lupus erythematosus and antiphospholipid syndrome is a common phenomenon. There are numerous overlaps between the two diseases at both the laboratory and clinical levels, and the development of secondary APS increases the number of arterial and venous thromboembolic events in patients with SLE who are already at higher cardiovascular risk. Among our SLE patients, 20.4% suffered from secondary APS, 44.6% were APA positive without fulfilling the criteria of APS, while 35% did not have antiphospholipid antibodies. Of note, these ratios significantly differ from the results of a Columbian cross-sectional study [21], in which the ratio of the three groups appeared as follows: APS 9.3%, APA positive 30.8%, and APA negative 59.8%. However, the characteristics of SLE may differ between different ethnicities, and our ratios are similar to the observations based on the Spanish multicenter, hospital-based, retrospective, SLE registry (RELESSER-T) [7,22,23]. Among the 2398 European patients from the RELESSER-T registry, 1026 (42.8%) were classified into the SLE group, 555 (23.1%) into the SLE-APS group and 817 (34.1%) into the APA positive SLE group [7]. Therefore, our results are in line with the observations of the largest European registry of patients with SLE.



Beside thrombotic events, obstetric pathologies are the main clinical characteristic of APS; however, we also observed a high prevalence of obstetric complications in the group of APA negative lupus patients. The high number of unsuccessful pregnancies in lupus patients may be explained by a number of non-APS-related mechanisms, including complex immunopathological processes, underlying genetic factors, or side effects of previous treatments. Several immune mechanisms play an important role in a normal pregnancy, but in SLE, these immune mediated processes may change, and the consequential disturbed immune balance can contribute to pregnancy complications. These immunological changes include the loss of immune tolerance to the fetus, decreased absolute numbers of lymphocyte subpopulations, reduced numbers of B and NK cells, dysregulation of neutrophils and B cells, disrupted equilibrium of Th17 and Treg cells, and dysregulation of the TGF-β1/Treg cell axis [24]. Regarding other factors, the aberrant expression and the potential regulatory function of long noncoding RNAs in the placenta may play roles in the pathomechanism of lupus pregnancies [25]. Furthermore, three predictive gene biomarkers of adverse pregnancy outcomes were identified in pregnant women with SLE (SEZ6, NRAD1, and LPAR4) [26]. Based on these studies, the causes of pregnancy complications in lupus are very diverse and not fully known yet; therefore, further research is needed.



In the present study, we did not find any significant difference in the non-APS-related symptoms and other organ manifestations of SLE between the three groups, contrary to the RELESSER-T register’s data. Ilgen et al. also found that symptoms specific to SLE, such as neurological symptoms, pleuritis, arthritis, nucleolar ANA positivity and endocarditis, were more common in the SLE-APS and SLE-APA positive groups than in the APA negative SLE population. Our own data do not confirm these findings [27].



Most of the patients in the SLE-APS group received anticoagulant therapy permanently, which follows the international protocols; moreover, near one fifth of the patients received both anticoagulants and antiplatelet therapy. Despite these measures, repeated thrombotic manifestations appeared in 16.8% of the patients. According to the data of the PROMISSE study, 44% of LA-positive APS women suffered pregnancy or obstetric complications even while taking the conservative prophylactic treatment [28]. Saraiva et al. examined an APS population and found that 38.4% of the patients included in their study developed recurrent thrombosis, of whom 40% were continuously anticoagulated [29]. The question is whether the use of anticoagulants and antiplatelet agents is sufficient in these cases, or whether other immunosuppressive treatment is also justified. Lifelong use of anticoagulants and antiplatelet agents is currently the recommended treatment for APS; however, several studies are ongoing regarding the use of immunosuppressive drugs in refractory cases. Immunomodulators and immunosuppressants can be considered, e.g., hydroxychloroquine, adalimumab, belimumab, rituximab, certolizumab, eculizumab, but currently, there are mainly only case reports available on their effectiveness [13]. There is increasing evidence that antimalarial drugs have a positive effect on antiphospholipid antibodies and also a beneficial effect on atherosclerotic processes, as well as reducing chronic organ damage [30].



Antiphospholipid antibodies play a key role in the development of APS; nevertheless, the data in the literature differ regarding the occurrence of individual antiphospholipid antibodies. The majority of the patients developing recurrent thrombotic events or severe APS complications, such as CAPS or HELLP (hemolysis, elevated liver enzymes and low platelets) syndrome showed double or triple antiphospholipid antibody positivity, indicating that multiple antibody positivity increases not only the thrombosis risk, but also the risk of recurrent thrombosis. This observation is consistent with the data of other studies, which reported that multiple positivity results in a higher risk of thrombosis, primarily deep vein thrombosis and pulmonary embolism [7,22].



Considering the improving diagnostic protocols that lead to earlier diagnoses, the more differentiated novel immunosuppressive therapies and the useful international guidelines, the clinical course of SLE and APS has potentially changed substantially in the past two decades. In our study, we focused on the assessment of these changes in the disease course of lupus, with a special emphasis on secondary APS and APA positivity. Among the thrombotic events, we observed an increase in the prevalence of deep vein thrombosis in the last decades, which could be caused by the fact that more attention is paid to the possibly underlying APS and that the diagnostic procedure of deep vein thrombosis has become more accurate. Acute myocardial infarct did not occur in SLE patients diagnosed in the past 15 years, which could be related to the use of low-dose aspirin as primary prevention and the significant increase in the use of chloroquine, which display beneficial effects on atherosclerosis [31,32]. We did not observe any changes regarding the further thrombotic or non-APS-criteria symptoms. Based on our results, since 2004, hematological complications such as leukopenia, anemia and thrombocytopenia increased significantly in the APA positive and APA negative patient groups, but not in the APS group; therefore, these are thought to be manifestations of lupus rather than the consequences of APS. Regarding our total SLE population, the prevalence of both central nervous system involvement and chronic organ damage have significantly decreased in the past decades, although the highest rates of central nervous system involvement and organ damage developed in the APS group. New thrombotic events occurred in the APS group in spite of the use of anticoagulants and thrombocyte aggregation inhibitors. Nineteen (16.8%) of our SLE-APS patients developed new thrombotic manifestations. The number of new thrombotic events among patients diagnosed before 2004 is twice as high as the number of cases developed in patients diagnosed after 2004. This suggests that the course of SLE-APS did indeed improve, despite the fact that the mortality rate was significantly higher in this patient group. The causes of death were consistent with the data of other centers where cardiovascular morbidities, infections and tumors were the most common causes [10,33].




5. Conclusions


Close monitoring of SLE patients for thrombotic events and administration of immunomodulant or immunosuppressive treatment alongside anticoagulation treatment of the SLE-APS patients should be of high priority, since the co-occurrence of APS with SLE is a risk factor in the formation of new thrombotic events, in spite of the fine-tuned use of anticoagulants and thrombocyte aggregation inhibitors. Based on our observations, in the last two decades, the prevalence of neurological manifestations and acute myocardial infarction decreased significantly. Moreover, the degree of chronic organ damage became more favorable in all three patient groups; however, the number of patients developing chronic organ damage remained high in the APS group. Overall, the course of SLE and APS has become more favorable, although a prospective, multi-center study is needed to confirm our finding.







Author Contributions


Conceptualization, T.T.; Data curation, N.N. and Á.D.; Investigation, N.N., G.P. and T.T.; Supervision, T.T.; Writing—Original draft, N.N. and E.G.-K.; Writing—Review and editing, G.P. and T.T. All authors have read and agreed to the published version of the manuscript.




Funding


This research was supported by the National Research, Development and Innovation Office (NKFIH), grant number: K 124177 (Hungary).




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki, and approved by the Ethics Committee of our university (protocol number: 4879-2017) and the Policy Administration Services of Public Health of the Government Office (protocol number: 1660-4/2018).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study to publish this paper.




Data Availability Statement


We cannot provide public access to individual data due to participant privacy stipulations in accordance with ethical guidelines. Upon reasonable request, qualifying researchers may apply to access an aggregated dataset by contacting the corresponding author.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Levy, R.A.; Gómez-Puerta, J.A.; Cervera, R. History, Classification, and Subsets of the Antiphospholipid Syndrome. In Antiphospholipid Syndrome in Systemic Autoimmune Diseases, 2nd ed.; Cervera, R., Espinosa, G., Khamashta, M., Eds.; Elsevier: Amsterdam, Netherlands, 2017; pp. 1–16. [Google Scholar] [CrossRef]

	



Arreola-Diaz, R.; Majluf-Cruz, A.; Sanchez-Torres, L.E.; Hernandez-Juarez, J. The Pathophysiology of The Antiphospholipid Syndrome: A Perspective from The Blood Coagulation System. Clin. Appl. Thromb. Hemost. 2022, 28, 10760296221088576. [Google Scholar] [CrossRef] [PubMed]

	



Alijotas-Reig, J.; Esteve-Valverde, E.; Anunciación-Llunell, A.; Marques-Soares, J.; Pardos-Gea, J.; Miró-Mur, F. Pathogenesis, Diagnosis and Management of Obstetric Antiphospholipid Syndrome: A Comprehensive Review. J. Clin. Med. 2022, 11, 675. [Google Scholar] [CrossRef]

	



Tarr, T.; Papp, G.; Nagy, N.; Cserep, E.; Zeher, M. Chronic high-dose glucocorticoid therapy triggers the development of chronic organ damage and worsens disease outcome in systemic lupus erythematosus. Clin. Rheumatol. 2017, 36, 327–333. [Google Scholar] [CrossRef] [PubMed]

	



Szabó, K.; Jámbor, I.; Pázmándi, K.; Nagy, N.; Papp, G.; Tarr, T. Altered circulating follicular T helper cell subsets and follicular T regulatory cells are indicators of a derailed B cell response in lupus, which could be modified by targeting IL-21R. Int. J. Mol. Sci. 2022, 23, 12209. [Google Scholar] [CrossRef]

	



Cervera, R.; Serrano, R.; Pons-Estel, G.J.; Ceberio-Hualde, L.; Shoenfeld, Y.; de Ramón, E.; Buonaiuto, V.; Jacobsen, S.; Zeher, M.; Tarr, T.; et al. Morbidity and mortality in the antiphospholipid syndrome during a 10-year period: A multicentre prospective study of 1000 patients. Ann. Rheum. Dis. 2015, 74, 1011–1018. [Google Scholar] [CrossRef]

	



Riancho-Zarrabeitia, L.; Martínez-Taboada, V.; Rúa-Figueroa, I.; Alonso, F.; Galindo-Izquierdo, M.; Ovalles, J.; Olivé-Marqués, A.; Fernández-Nebro, A.; Calvo-Alén, J.; Menor-Almagro, R.; et al. Antiphospholipid syndrome (APS) in patients with systemic lupus erythematosus (SLE) implies a more severe disease with more damage accrual and higher mortality. Lupus 2020, 29, 1556–1565. [Google Scholar] [CrossRef] [PubMed]

	



Tarr, T.; Lakos, G.; Bhattoa, H.P.; Szegedi, G.; Shoenfeld, Y.; Kiss, E. Primary antiphospholipid syndrome as the forerunner of systemic lupus erythematosus. Lupus 2007, 16, 324–328. [Google Scholar] [CrossRef]

	



Tincani, A.; Andreoli, L.; Chighizola, C.; Meroni, P.L. The interplay between the antiphospholipid syndrome and systemic lupus erythematosus. Autoimmunity 2009, 42, 257–259. [Google Scholar] [CrossRef] [PubMed]

	



Ruiz-Irastorza, G.; Egurbide, M.V.; Ugalde, J.; Aguirre, C. High Impact of Antiphospholipid Syndrome on Irreversible Organ Damage and Survival of Patients with Systemic Lupus Erythematosus. Arch. Intern. Med 2004, 164, 77–82. [Google Scholar] [CrossRef]

	



Ünlü, O.; Zuily, S.; Erkan, D. The clinical significance of antiphospholipid antibodies in systemic lupus erythematosus. Eur. J. Rheumatol. 2016, 3, 75–84. [Google Scholar] [CrossRef]

	



Tumian, N.R.; Hunt, B.J. Clinical management of thrombotic antiphospholipid syndrome. J. Clin. Med. 2022, 11, 735. [Google Scholar] [CrossRef] [PubMed]

	



Mormile, I.; Granata, F.; Punziano, A.; de Paulis, A.; Rossi, F.W. Immunosuppressive treatment in antiphospholipid syndrome: Is it worth it? Biomedicines 2021, 9, 132. [Google Scholar] [CrossRef]

	



Tarr, T.; Lakos, G.; Bhattoa, H.P.; Soltesz, P.; Shoenfeld, Y.; Szegedi, G.; Kiss, E. Clinical thrombotic manifestations in SLE patients with and without antiphospholipid antibodies: A 5-year follow-up. Clin. Rev. Allergy Immunol. 2007, 32, 131–137. [Google Scholar] [CrossRef]

	



Hochberg, M.C. Updating the American College of Rheumatology revised criteria for the classification of systemic lupus erythematosus. Arthritis Rheumatol. 1997, 40, 1725. [Google Scholar] [CrossRef]

	



Petri, M.; Orbai, A.M.; Alarcón, G.S.; Gordon, C.; Merrill, J.T.; Fortin, P.R.; Bruce, I.N.; Isenberg, D.; Wallace, D.J.; Nived, O.; et al. Derivation and validation of the systemic lupus international collaborating clinics classification criteria for systemic lupus erythematosus. Arthritis Rheumatol. 2012, 64, 2677–2686. [Google Scholar] [CrossRef] [PubMed]

	



Aringer, M.; Costenbader, K.; Daikh, D.; Brinks, R.; Mosca, M.; Ramsey-Goldman, R.; Smolen, J.S.; Wofsy, D.; Boumpas, D.T.; Kamen, D.L.; et al. 2019 European League Against Rheumatism/American College of Rheumatology Classification Criteria for Systemic Lupus Erythematosus. Arthritis Rheumatol. 2019, 71, 1400–1412. [Google Scholar] [CrossRef] [PubMed]

	



Wilson, W.A.; Gharavi, A.E.; Koike, T.; Lockshin, M.D.; Branch, D.W.; Piette, J.C.; Brey, R.; Derksen, R.; Harris, E.N.; Hughes, G.R.; et al. International consensus statement on preliminaryclassification criteria for definite antiphospholipid syndrome: Reportof an international workshop. Arthritis Rheumatol. 1999, 42, 1309–1311. [Google Scholar] [CrossRef]

	



Miyakis, S.; Lockshin, M.D.; Atsumi, T.; Branch, D.W.; Brey, R.L.; Cervera, R.; Derksen, R.H.; De Groot, P.G.; Koike, T.; Meroni, P.L.; et al. International consensus statement on an update of the classification criteria for definite antiphospholipid syndrome (APS). J. Thromb. Haemost. 2006, 4, 295–306. [Google Scholar] [CrossRef] [PubMed]

	



Gladman, D.D.; Goldsmith, C.H.; Urowitz, M.B.; Bacon, P.; Fortin, P.; Ginzler, E.; Gordon, C.; Hanly, J.G.; Isenberg, D.A.; Petri, M.; et al. The Systemic Lupus International Collaborating Clinics/American College of Rheumatology (SLICC/ACR) Damage Index for Systemic Lupus Erythematosus International Comparison. J. Rheumatol. 2000, 27, 373–376. [Google Scholar]

	



Franco, J.S.; Molano-González, N.; Rodríguez-Jiménez, M.; Acosta-Ampudia, Y.; Mantilla, R.D.; Amaya-Amaya, J.; Rojas-Villarraga, A.; Anaya, J.M. The coexistence of antiphospholipid syndrome and systemic lupus erythematosus in Colombians. PLoS ONE 2014, 9, e110242. [Google Scholar] [CrossRef] [PubMed]

	



Riancho-Zarrabeitia, L.; Martínez-Taboada, V.M.; Rúa-Figueroa, I.; Alonso, F.; Galindo-Izquierdo, M.; Ovalles, J.; Olivé-Marqués, A.; Mena Vázquez, N.; Calvo-Alén, J.; Menor Almagro, R.; et al. Do all antiphospholipid antibodies confer the same risk for major organ involvement in systemic lupus erythematosus patients? Clin. Exp. Rheumatol. 2021, 39, 555–563. [Google Scholar] [CrossRef] [PubMed]

	



Taraborelli, M.; Lazzaroni, M.G.; Martinazzi, N.; Fredi, M.; Cavazzana, I.; Franceschini, F.; Tincani, A. The role of clinically significant antiphospholipid antibodies in systemic lupus erythematosus. Reumatismo 2016, 68, 137–143. [Google Scholar] [CrossRef]

	



Li, H.T.; Zhang, S.X.; Zhang, J.Q.; Cheng, T.; Liu, Y.; Liu, H.Q.; Hao, M.; Chen, J.W. A decreased number of circulating regulatory T cells is associated with adverse pregnancy outcomes in patients with systemic lupus erythematosus. Immun. Inflamm. Dis. 2022, 10, e731. [Google Scholar] [CrossRef] [PubMed]

	



Li, H.H.; Sai, L.T.; Liu, Y.; Freel, C.I.; Wang, K.; Zhou, C.; Zheng, J.; Shu, Q.; Zhao, Y.J. Systemic lupus erythematosus dysregulates the expression of long noncoding RNAs in placentas. Arthritis Res. Ther. 2022, 24, 142. [Google Scholar] [CrossRef] [PubMed]

	



Deng, Y.; Zhou, Y.; Shi, J.; Yang, J.; Huang, H.; Zhang, M.; Wang, S.; Ma, Q.; Liu, Y.; Li, B.; et al. Potential genetic biomarkers predict adverse pregnancy outcome during early and mid-pregnancy in women with systemic lupus erythematosus. Front. Endocrinol. 2022, 13, 957010. [Google Scholar] [CrossRef] [PubMed]

	



İlgen, U.; Yayla, M.E.; Ateş, A.; Okatan, İ.E.; Yurteri, E.U.; Torgutalp, M.; Keleşoğlu, A.B.D.; Turgay, T.M.; Kınıklı, G. Antiphospholipid antibodies and non-thrombotic manifestations of systemic lupus erythematosus. Lupus 2018, 27, 665–669. [Google Scholar] [CrossRef]

	



Yelnik, C.M.; Laskin, C.A.; Porter, T.F.; Branch, D.W.; Buyon, J.P.; Guerra, M.M.; Lockshin, M.D.; Petri, M.; Merrill, J.T.; Sammaritano, L.R.; et al. Lupus anticoagulant is the main predictor of adverse pregnancy outcomes in aPL-positive patients: Validation of PROMISSE study results. Lupus Sci. Med. 2016, 3, e000131. [Google Scholar] [CrossRef]

	



Saraiva Sda, S.; Custódio, I.F.; Mazetto Bde, M.; Collela, M.P.; de Paula, E.V.; Appenzeller, S.; Annichino-Bizzachi, J.; Orsi, F.A. Recurrent thrombosis in antiphospholipid syndrome may be associated with cardiovascular risk factors and inflammatory response. Thromb. Res. 2015, 136, 1174–1178. [Google Scholar] [CrossRef] [PubMed]

	



Floris, A.; Piga, M.; Mangoni, A.A.; Bortoluzzi, A.; Erre, G.L.; Cauli, A. Protective Effects of Hydroxychloroquine Against Accelerated Atherosclerosis in Systemic Lupus Erythematosus. Mediat. Inflamm. 2018, 2018, 3424136. [Google Scholar] [CrossRef] [PubMed]

	



Maksimowicz-McKinnon, K.; Magder, L.S.; Petri, M. Predictors of carotid atherosclerosis in systemic lupuserythematosus. J. Rheumatol. 2006, 33, 2458–2463. [Google Scholar] [PubMed]

	



Quintana, R.; Pons-Estel, G.J.; Serrano, R.; Pons-Estel, B.A.; Bruce, I.N. Accelerated atherosclerosis and cardiovascular disease in systemic lupus erythematosus. Rev. Columb. Rhematol. 2021, 28, 21–30. [Google Scholar] [CrossRef]

	



Bultink, I.E.M.; de Vries, F.; van Vollenhoven, R.F.; Lalmohamed, A. Mortality, causes of death and influence of medication use in patients with systemic lupus erythematosus vs matched controls. Rheumatology 2021, 60, 207–216. [Google Scholar] [CrossRef] [PubMed]








[image: Table] 





Table 1. Demographic characteristics of the subgroups of SLE patients.






Table 1. Demographic characteristics of the subgroups of SLE patients.





	Characteristics
	Total (n = 554)
	APA− (n = 194)
	APA+ (n = 247)
	APS (n = 113)
	p Value





	Age, years
	52.2 ± 14.46
	51.1 ± 15.30
	52.6 ± 14.39
	54.9 ± 14.49
	n.s.



	Age at diagnosis, years
	32.5 ± 12.55
	32.7 ± 12.68
	32.4 ± 12.55
	34.5 ± 11.79
	n.s.



	Duration of disease, years
	18.3 ± 10.73
	17.0 ± 11.79
	19.1 ± 10.10
	18.5 ± 10.44
	n.s.



	Sex, Female/Male
	496/58
	172/22
	226/21
	98/15
	n.s.







Data are displayed as mean ± standard deviation. APA−, antiphospholipid antibody negative; APA+, antiphospholipid antibody positive without APS; APS, antiphospholipid syndrome; n.s., non-significant.
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Table 2. Prevalence of thrombotic manifestations and pregnancy complications in the groups of APA negative lupus patients and secondary APS patients.
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	Complications
	APA− (n = 194)
	APS (n = 113)
	p Value





	AMI
	1.03%
	8.85%
	p = 0.002



	Stroke
	2.58%
	30.09%
	p < 0.0001



	DVT
	4.12%
	61.95%
	p < 0.0001



	Pulmonary embolism
	1.55%
	21.24%
	p < 0.0001



	Obstetric complications
	8.25%
	24.78%
	p = 0.001







Prevalences are given in percentages. APA−, antiphospholipid antibody negative; APS, antiphospholipid syndrome; AMI, acute myocardial infarction; DVT, deep vein thrombosis.
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Table 3. Administration of anticoagulant and antiplatelet therapies in the groups of APA positive lupus patients without APS and secondary APS patients.
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	Treatment
	APA+ (n = 247)
	APS (n = 113)
	p Value





	Vitamin K antagonists
	4.04%
	55.75%
	p < 0.0001



	LMWHs
	1.61%
	8.85%
	p = 0.001



	ASA/Clopidogrel
	48.17%
	45.13%
	n.s.



	Anticoagulant + TAIs
	2.83%
	19.46%
	p < 0.0001



	DOACs
	0.8%
	10.61%
	p < 0.0001







Prevalences are given in percentages. APA+, antiphospholipid antibody positive without APS; APS, antiphospholipid syndrome; LMWHs, low-molecular-weight heparins; ASA, acetylsalicylic acid; TAIs, thrombocyte aggregation inhibitors; DOACs, direct oral anticoagulants; n.s., non-significant.
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Table 4. Differences in the clinical symptoms and laboratory findings between patients of the APS group diagnosed with SLE before and since 2004.
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	Complications
	Before 2004 (n = 76)
	Since 2004 (n = 37)
	p Value





	AMI
	13.2%
	0.00%
	p = 0.021



	DVT
	56.6%
	75.7%
	p = 0.049



	CNS
	52.6%
	27.0%
	p = 0.010



	Raynaud syndrome
	48.7%
	27.0%
	p = 0.024



	Polyarthritis
	89.5%
	67.6%
	p = 0.004



	Pericarditis
	22.4%
	0.00%
	p = 0.002



	Lupus anticoagulant
	42.1%
	62.2%
	p = 0.045



	Anemia
	64.5%
	83.8%
	p = 0.034







Prevalences are given in percentages. APS, antiphospholipid syndrome; AMI, acute myocardial infarction; DVT, deep vein thrombosis; CNS, central nervous system.
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Table 5. Differences in the clinical symptoms and laboratory findings between patients of the APA positive non-APS group diagnosed with SLE before and since 2004.
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	Complications
	Before 2004 (n = 163)
	Since 2004 (n = 84)
	p Value





	CNS
	29.4%
	16.7%
	p = 0.028



	Psychiatric disease
	28.2%
	11.9%
	p = 0.004



	Discoid lupus
	17.8%
	8.3%
	p = 0.046



	Anti-CL antibody
	92.6%
	83.3%
	p = 0.024



	Anemia
	60.7%
	85.7%
	p < 0.0001



	Leukopenia
	65.6%
	78.6%
	p = 0.036



	Thrombocytopenia
	27.6%
	46.4%
	p = 0.003



	CKD
	24.5%
	9.5%
	p = 0.005



	SDI ≥ 1
	71.8%
	29.8%
	p < 0.0001







Prevalences are given in percentages. APA+, antiphospholipid antibody positive without APS; APS, antiphospholipid syndrome; CNS, central nervous system; CL, cardiolipin; CKD, chronic kidney disease; SDI, SLICC/ACR Damage Index.
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Table 6. Differences in the clinical symptoms and laboratory findings between patients of the APA negative group diagnosed with SLE before and since 2004.
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	Complications
	Before 2004 (n = 115)
	Since 2004 (n = 79)
	p Value





	CNS
	20.8%
	8.86%
	p = 0.025



	Discoid lupus
	23.5%
	11.4%
	p = 0.033



	Mucous ulcers
	5.2%
	15.2%
	p = 0.019



	Pericarditis
	27.0%
	7.6%
	p = 0.001



	Anemia
	36.5%
	82.3%
	p < 0.0001



	Leukopenia
	46.1%
	76.0%
	p < 0.0001



	Thrombocytopenia
	15.7%
	38.0%
	p = 0.0004



	SDI ≥ 1
	66.0%
	19.0%
	p < 0.0001







Prevalences are given in percentages. APA−, antiphospholipid antibody negative; CNS, central nervous system; SDI, SLICC/ACR Damage Index.
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