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ABSTRACT
BACKGROUND: Aim of this study is to investigate COVID-19 outcomes in patients with antiphospholipid
syndrome (APS).
METHODS: A retrospective cohort was formed from APS patients. Patients were screened for a record of
positive SARS-CoV 2 PCR. In PCR-positive patients, clinical data and information regarding COVID-19
outcomes were collected from medical records.
RESULTS: A positive PCR test was detected in 9/53 APS patients, while 66.7 %, 33.3 % and 11.1 % of
APS patients with COVID-19 were under hydroxychloroquine, LMWH or warfarin, and acetylsalicylic acid,
respectively. There were 3/9 patients found to be hospitalized and one died. No new thrombotic event was
reported in any of the patients during COVID-19 infection.
CONCLUSION: Baseline use of hydroxychloroquine, antiaggregants and anticoagulants may be associated
with an absence of new thrombotic event (Tab. 2, Ref. 33). Text in PDF www.elis.sk
KEY WORDS: antiphospholipid syndrome, COVID-19, outcome, thrombosis, mortality.

Introduction
Antiphospholipid syndrome (APS) is a systemic autoimmune
disorder characterized by both venous and arterial recurrent thrombosis and/or obstetric morbidity with the presence of antiphospholipid (aPL) antibodies comprising lupus anticoagulant (LAC),
anti-β2-glycoprotein I (anti-β2GPI) and anticardiolipin (aCL) (1).
Severe acute respiratory syndrome-coronavirus 2 (SARSCoV-2) infection, also known as coronavirus disease 2019 (COVID-19), can be asymptomatic but in severe cases it leads to
pneumonia, acute respiratory failure, coagulopathy and even death
(2,3). There is a link between inflammation and the development
of severe organ damage (4). Immunological studies have shown
that the proinflammatory cytokines, interleukin (IL)-6, IL-17A
and tumor necrosis factor (TNF) α, are elevated in most patients
with severe course (5). Hypercoagulation is an important conse-
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quence of inflammation. Proinflammatory cytokines play a critical
role in abnormal clot formation by platelet hyperactivation and
inhibition of physiological anticoagulant pathways (6). COVID19-associated coagulopathy and diffuse intravascular coagulation
have been associated with serious illness and death in COVID-19
(7). Various thrombotic events such as microvascular thrombosis, venous and pulmonary thromboembolism, and acute arterial
thrombosis can be seen in critically ill patients without other risk
factors for thrombosis (8).
So far, there is not enough data in the literature to enable us
to evaluate the course of SARS-CoV-2 infection in patients with
inflammatory rheumatic diseases. Yet, this group of patients seems
to have similar results in terms of COVID-19 compared to those
without rheumatic diseases (9,10). There is scarcely any information in the literature regarding the course of COVID-19, especially in APS patients. In order to contribute to the literature on
this issue, we aimed to evaluate the results of COVID-19 in our
cohort of APS patients in terms of mortality, hospitalization and/
or intensive care unit (ICU) admission and length of hospital stay.
Materials and methods
This study was designed as a cross-sectional, retrospective
cohort study with approval by Ankara City Hospital ethics committee and was therefore performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki and
its later amendments. An official permission was obtained from
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the Ministry of Health to conduct this study
Tab. 1. Demographics, comorbidities, active antiphospholipid syndrome medications and coronavirus disease-2019 outcomes in antiphospholipid syndrome patients with a positive severe
dated 20 February 2021.
acute respiratory syndrome – coronavirus 2 polymerized chain reaction test.
A retrospective cohort was created
All
Hospitalized
among APS patients who met the Sappo(number=9)
(number=3)
ro APS Classification Criteria (also called
Age,
years,
median
(minimum–maximum)
53
(29–74)
68 (50–74)
Sydney criteria (11)) and were previousGender,
female,
number
(%)
7
(77.8)
2 (66.7)
ly followed by the authors (AE, OK AO,
Patients with ≥1 comorbidities, number (%)
5 (55.6)
2 (66.7)
OK, SCG, BA) at Ankara City Hospital,
Comorbidities, number (%)
Ankara Numune Training and Research
Hypertension
2 (22.2)
2 (66.7)
Hospital and Ankara Atatürk Training and
Cerebrovascular event
2 (22.2)
0 (0)
Research Hospital (the latter two centers
Coronary artery disease
1 (11.1)
1 (33.3)
Chronic obstructive pulmonary disease/asthma
2 (22.2)
1 (33.3)
were merged to found Ankara City HosChronic renal disease
1 (11.1)
1 (33.3)
pital in 2019 and have been working as a
Thrombosis history
4 (44.4)
2 (66.7)
single center since clinical records of all
Active medical treatment for antiphospholipid syndrome, number (%)
three centers are accessible via Ankara City
Prednisolone equivalent ≤ 5 mg/day
1 (11.1)
0 (0)
Hospital database). Between February15
Hydroxychloroquine
6 (66.7)
1 (33.3)
Acetylsalicylic acid
1 (11.1)
0 (0)
and February 22, 2021, the patients in this
Warfarin or low molecular weight heparin
3 (33.3)
0 (0)
cohort were retrospectively investigated
Coronavirus disease 2019 outcomes
for the result of a nasopharyngeal swab for
Hospitalization, number (%)
3 (33.3)
SARS-CoV-2 polymerized chain reaction
Need to oxygen supplement, number (%)
2 (22.2)
(PCR) test from the Public Health ManageLength of hospital stay (days), median (minimum–maximum)
7.5 (3–19)
Intensive care unit admission, number (%)
1 (11.1)
ment System (HSYS). Patients older than
Death,
number
(%)
1
(11.1)
18 years of age with a recorded positive
PCR test result from nasopharyngeal swab
between July 1 and December 31, 2020
were enrolled in the study.
tension and chronic kidney disease. He had thrombosis history
The length of hospital stay, rate of hospitalization, need for
thought to be related to APS. He was only under hydroxychlorooxygen supplement, ICU admission and mortality due to COquine (HCQ) (400 mg/day) treatment. Previously he was not taking
VID-19 were selected as main outcome variables and obtained
any anticoagulant treatment. None of the other patients were adfrom medical records and HSYS. Demographic data, comorbidities
mitted to ICU or died.
and medical treatment data of APS patients were collected from
The median length of hospital stay was found to be 7.5 days.
Ankara City Hospital database. In order to detect any thrombotic
Among hospitalized patients, 66.7 % had at least two comorbid
event developed in the post-COVID-19 period, the medical records
diseases. An increasing trend in the frequency of comorbid disof the patients up to three months after infection were scanned.
eases was observed in hospitalized patients (at least one comorAlso, the patients whose information could not be obtained from
bidity was present in 55.6 % of all patients as compared to 66.7 %
the registry system were called by phone via numbers recorded
in hospitalized patients). In our patient group, we did not observe
in the hospital database.
any new thrombotic events during the treatment process or during
The data were analyzed using Statistical Package for the Social
the 3-month post COVID-19 observation period. While 1 (16.7 %)
Sciences (SPSS) 22.0 software. The normality of continuous variof the patients who took HCQ needed hospitalization, 2 (66.7 %)
ables was evaluated with Shapiro–Wilk test as well as visually with
patients who did not take HCQ were hospitalized (p = 0.226).
plots and histograms. Continuous variables were presented either
with median (minimum–maximum) or mean±standard deviation,
according to normality. Categorical variables are presented with
numbers and percentages.
Results
Our cohort included a total of 53 APS patients. Among these,
9 patients were detected to have a positive SARS-CoV-2 PCR test
during the pandemic. Demographics, comorbid diseases and drugs
for APS treatment of these patients are given in Table 1.
Three of the 9 patients (33.3 %) were found to be hospitalized
for COVID-19 and one of them was admitted to ICU and died
thereafter (Tab. 1). This patient was male, aged 68 years and had
multiple comorbidities including coronary artery disease, hyper-

Tab. 2. Distribution of aPL antibodies in antiphospholipid syndrome
patients with COVID-19.

Lupus anticoagulant
Anticardiolipin Ig G
Beta 2 glicoprotein Ig M
Beta 2 glicoprotein Ig G
Beta 2 glicoprotein Ig A
Double positive

All
(number = 9), n (%)
5 (55.6)
1 (11.1)
4 (44.4)
2 (22.2)
1 (11.1)
1 (11.1)

Hospitalized
(number = 3), n (%)
2 (66.7)
0 (0)
1 (33.3)
1 (33.3)
0 (0)
0 (0)

COVID-19 – coronavirus disease 2019, aPLs – antiphospholipid antibodies, Ig –
immunoglobulin
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Of the 9 APS and COVID-19 patients, five patients were
LAC-positive and 4 patients were positive for aB2GP1 Ig M antibodies (Tab. 2). One had double positivity (aCL Ig G and aB2GP1
Ig M antibodies). Among the two patients who were hospitalized,
one had LAC positivity alone and one had both aB2GP1 Ig M and
Ig G positivity.
Discussion
In our study, 16.9 % of the patients who were followed up for
APS were diagnosed with COVID-19. The rate of hospitalization
was 33.3 %, and the need for intensive care was 11.1 %. One patient (11.1 %) died which was an older patient compared to the
others and had multiple comorbidities.
Some studies have shown that the use of antimalarials can
alleviate the clinical symptoms of COVID-19 and delay disease progression without significant side effects (9,10). In our
study, only 1 (11.1 %) of the patients under HCQ treatment
required hospitalization. In addition, none of the patients using antiaggregants/anticoagulants such as acetylsalicylic acid,
warfarin or low molecular weight heparin (LMWH) required
hospitalization.
In a study conducted in Hong Kong, 5 of 1,067 patients diagnosed with COVID-19 had rheumatological diseases (3 ankylosing spondylitis, 1 rheumatoid arthritis and 1 psoriatic arthritis)
(12). It was determined that 0.12 % (5 patients) of 39,835 rheumatological patients registered in Hong Kong developed COVID-19
when compared to 0.14 % of the Hong Kong general population.
Although there is no clear information in the literature regarding
the incidence of COVID-19 in APS patients, in the study conducted in Hong Kong, the incidence of COVID-19 was found to
be lower in those with rheumatological diseases than in the normal population (12). When the Global Rheumatology Alliance
(GRA) COVID-19 database is examined, there are a total of
3,830 cases registered and their distribution is as follows: 37.4 %
(1,394) rheumatoid arthritis, 11.8 % (440) psoriatic arthritis,
11.6 % (431) spondylitis, and 10.5 % (391) systemic lupus erythematosus (13). There are 4,373 cases registered in the European
League Against Rheumatism (EULAR) COVID-19 database until
January 5, 2021, while 37 % of them were followed with the diagnosis of rheumatoid arthritis, 15 % with spondyloarthritis, 13 %
with psoriatic arthritis, 7 % with systemic lupus erythematosus
and 1 % with Behçet’s disease (14). When GRA data were examined, hospitalization rates were 46 % for the patients with rheumatoid arthritis patients, 56 % for systemic lupus erythematosus,
and 30 % for psoriatic arthritis (15). There was no further evaluation regarding APS in the GRA data. However, in our current
study, the frequency of COVID-19 in APS patients was 16.9 %,
the rate of hospitalization was 33.3 % and mortality was seen in 1
patient. According to COVID-19 GRA physician-reported registry data, the mortality associated with COVID-19 among subjects
with rheumatic disease was associated with commonly known
factors (advanced age, male gender, certain comorbidities) and
disease-specific factors (disease activity, specific medications)
(13). In line with these studies, also in our study, the patient who
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died was an elderly (68 years old) male patient with multiple comorbidities and was not using any antiaggregants/anticoagulants
for APS.
APS is characterized by arterial, venous or small-vessel
thrombosis and/or recurrent pregnancy morbidities (16). The distinguishing feature of COVID-19 is hyperinflammation defined as
“cytokine storm” driven by high levels of IL-1, IL-6, TNFα and
other proinflammatory cytokines (17). Inflammation promotes
thrombosis through various mechanisms, including activation of
endothelial cells, platelets, monocytes, and tissue factor-factor
VIIa pathway, and by altering fibrinolysis and natural anticoagulant pathways (thrombomodulin, protein C and S, changes in
tissue level etc.) (18). There are several features of the immunopathogenic pathway that associate COVID-19 and APS resulting
in thrombosis (19). The three main factors responsible for activating immunoinflammatory responses and thrombosis appear to be
the same in both diseases. These are upregulated cytokine secretion from innate immune system cells, thrombus formation and
complement activation. The comorbidities that may worsen the
course of COVID-19 are very similar to those suggested by the
second hit hypothesis of APS (a second risk factor enhancing the
thrombotic effects of APS (20)) which includes immunoinflammatory disorders such as metabolic syndrome, obesity, hypertension, and smoking (19). Additionally, COVID-19 and APS cases
appear to respond well to anticoagulant therapy, and the beneficial effects observed with HCQ in APS patients have also been
claimed for COVID-19 patients (16, 21).
The aPL antibodies target phospholipid proteins and their persistent presence is valuable in the diagnosis of APS. These antibodies can also occur temporarily in patients with critical illness
and various infections. The aCL antibodies and LAC have been
associated with a range of viral infections including hepatitis C,
acquired immunodeficiency syndrome, cytomegalovirus, varicella
zoster, Epstein-Barr virus, adenovirus, and parvovirus B19 (22).
The pathogenesis of COVID-19 is still under intense investigation, but growing evidence suggests that coagulopathy is a major
factor in cases with worse outcomes (23, 24). The presence of
aPL antibodies has been accepted as one of the mechanisms that
cause hypercoagulation during COVID-19. In a case series of severe COVID-19 patients, high levels of aCL IgA antibodies and
anti-β2-GPI IgA as well as IgG antibodies were detected among
3 patients with multiple cerebral infarcts (25). Interestingly, IgA,
the isotype that plays a particularly important role in mucosal
immunity, has been identified as the most common aPL isotype
detected in COVID-19 (26). Since COVID-19 mainly affects the
pulmonary and intestinal mucosa, the increased production of the
IgA isotype may be associated with impaired mucosal immune
tolerance. IgA aβ2GPI is significantly and independently associated with thrombosis in patients with systemic lupus erythematosus and APS (27). HCQ is an antimalarial drug that has been
used for years in the treatment of autoimmune diseases due to its
anti-inflammatory and immunomodulatory effects. Although the
mechanism of action is unclear, it is also known to be beneficial
in preventing thrombotic events while thrombotic events are less
common in systemic lupus erythematosus patients receiving HCQ
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than in those who do not (28, 29). In studies conducted before the
COVID-19 pandemic, it was reported that HCQ treatment was
effective in preventing thrombotic events in patients with APS
syndrome (30, 31). Nuri E et al. (32) reported that aPL titers and
thrombotic events were lower in primary APS patients who received HCQ treatment than in those who did not. In the study of
Sciascia et al (33), it was reported that pregnant women with aPL
antibodies receiving HCQ treatment had a significantly higher
rates of live births compared to those who did not receive HCQ
treatment. In our study, we did not observe any new thrombotic
events in the APS patient group during or after the COVID-19
process. Among our APS patients with COVID-19, 66.7 % were
under HCQ, 33.3 % under low molecular weight heparin or warfarin, and 11.1 % under acetyl salicylic acid. However, our sample
size is not sufficient to evaluate as to whether these agents prevented thrombosis development during COVID-19 infection in
APS patients.
Our study has several limitations. In addition to the natural
limitations of a single-center retrospective case study, the number of evaluated patients is small and different results could be
obtained by evaluating more patients. In addition, only 3 patients
were hospitalized, and therefore, based on our results, the generalization regarding COVID-19 outcomes in APS patients may be
disproportionate.
Conclusion
When compared to the results of other studies evaluating the
course of COVID-19 in association with other rheumatologic
diseases, our results of patients with APS have shown similar
mortality and hospitalization rates. The presence of one or more
comorbid diseases tended to be higher in hospitalized patients.
HCQ use may be associated with decreased hospitalization rates
in APS patients. However, due to the lack of literature data, larger
studies are needed for more accurate results on COVID-19 outcomes in APS patients.
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