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Abstract 

Many patients with severe COVID-19 present with coagulation abnormalities associated with 

severe infections, such as disseminated intravascular coagulation or trombotic mycroangiopathy.  That’s 

why is important to pay attention to the differential diagnoses of COVID-19 and other diseases following 

thrombotic events. Antiphospholipid syndrome is an autoimmune disorder characterized by thrombosis.  

The diagnosis criteria for antiphospholipid syndrome are based on the detection of abnormal levels 

of at least one of the most common antiphospholipid antibodies .  

In this study, we discuss the relationship between COVID-19, antiphospholipid syndrome and 

antiphospholipid syndrome -like phenomenon, and thrombosis that may occur. We present  a 60-year-old 

woman hospitalized for COVID-19 and pneumonia with a moderately severe clinical picture.  

During the hospitalization under anticoagulant therapy, she developed coagulation disorders with 

prolonged active partial thromboplastin time, positive lupus anticoagulant and positive beta-2glycoprotein. 

The coagulation disorder is in addition to antiphospholipid syndrome, which is associated with the 

possibility of bleeding in the patient.  

 Elevated levels of the isotypes of antiphospholipid antibodies in COVId-19 patients create 

antiphospholipid syndrome-like condition. Considering the high rate of mortality due to coagulation 

abnormalities and thrombosis among COVID-19 patients, it is important to pay attention to the differential 

diagnoses of COVID-19 and other diseases following thrombotic events, as well as their implication on the 

therapeutic approach to patients. Current data recommend the use of prophylactic anticoagulation with low 

molecular weight heparin in hospitalized patients with COVID-19 regardless of the severity of the clinical 

picture.   

Key words: COVID-19, antiphospholipid syndrome, antiphospholipid antibodies, coagulation  

disorders, thrombosis, lupus anticoagulant, anti-beta 2 glycoprotein I (anti-b2GPI), immune disorders, 

antimalarials, anticoagulant therapy, plateled agonists. 

 

 

 

 

Introduction  

COVID-19 is an infectious disease, which can occur as a result of an infection with the novel severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Pandemic of coronavirus disease 2019 (COVID- 

19) created huge havoc among global health care practicioners in terms of identification of primary disease 

symptomatology, signs, diagnosis and management [1].  

Most patients with COVID-19 predominantly have a respiratory tract infection[2].  

In general, COVID-19 symptoms are nonspecific, such as dyspnea, fever, cough, and headache. 

The US Center for Disease Control and Prevention (CDC) subsequently added chills, muscle pain, sore 

throat, and loss of taste or smell to this list (neurological manifestations) [3].  

The severity of the infection may vary from asymptomatic patients to severe cases of pneumonia 

that can lead to death [2].  
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A proportion of patients  progress to a more severe and systematic disease, acute lung injury  with  

acute respiratory distress syndrome (ARDS), shock, and mulpiple organ dysfunction, associated with 

substantial mortality [4].  

Sars-Cov2 appears to have gained increased capacity for transmission over time, infecting millions 

of people globally and causing significant morbidity and mortality [5]. This is seen particulary among the 

olderly and those with comorbid condition, including advanced age, hypertension, diabetes, and obesity 

[5].  

Many patients with severe COVID-19 present with coagulation abnormalities that mimic other 

systemic coagulatopathie associated with severe infections, such as disseminated intravascular coagulation 

(DIC) or trombotic mycroangiopathy, but COVID-19 has distinct features [6]. Coagulopathy in patients 

with COVID-19 is associated with an increased risk of death [7].  

The most typical finding in patients with COVID-19 and coagulopathy is an increased D- dimers 

concentration, a relatively modest decrease in platelet count, and a prolongation of the active partial  

thromboplastin time (aPTT) [7].  

During the COVID-19 disregulated immune state characterized by a hyperinflammatory response 

and a hypercoagulable state, leading to a pulmonary and systemic micro- and macro- immunothrombosis 

[5].  

Some studies reported increased risk of incident autoimmune disorder among patients with 

COVID-19 infection, which indicates the viral infection to be a risk factor for the development of 

autoimmunity [8].   

Various autoimmune diseases associated with COVID-19 have been reported as they are: 

spondyloarthritis [9], rheumatoid arthritis [10], pemphigoid [11], immune mediated thrombocithopenia 

[12], multiple sclerosis [13], vasulitis [14], osteonecrosis [15]. Antiphospholipid syndrome (APS) occupies 

a significant place among them [16-18]. 

 Antiphospholipid syndrome (APS) is a multisystemic autoimmune disorder characterized by 

thrombosis as its main pathological process and symptoms such as arterial and venous thrombosis, recurrent 

miscarriage in pregnant women, thrombocytopenia, and neurological and cardiac disorders [18,19].  

The diagnosis criteria for APS are based on the detection of abnormal levels of at least one of the 

most common antiphospholipid antibodies, viz. lupus anticoagulant (LA), anticardiolipin antibodies (IgM 

and IgG isotype in medium-to-high titer), or anti-beta 2 glycoprotein I (anti-b2GPI) antibodies (IgM and 

IgG isotype), along with thrombotic events in arterial or venous blood flow, thrombosis in tissues and 

organs, or pregnancy complications [19, 20].  

It has been recommended to reexamine the patient at least two times in 12 weeks to confirm this 

diagnosis [21, 22].  

 Considering the high rate of mortality due to coagulation abnormalities and thrombosis among 

COVID-19 patients, it is important to pay attention to the differential diagnoses of COVID-19 and other 

diseases following thrombotic events. In this study, we discuss the relationship between COVID-19, APS, 

an APS-like phenomenon, and thrombosis that may occur, as well as their implication on the therapeutic 

approach to patients.  

 

Case Presentation  

The patient was 60- year-old women, by profession specialist in gynecology who works in her own 

private ambulance, without comorbidities. The patient's main complaints were fever up to 37,80C, malaise 

and cough. She was examined by a family doctor. The third day from the onset of symptoms a rapid test 

for the detection of SARS-CoV-2 was carried out, which was negative. A pneumo-slide was made with 

positivity for IgM class antibodies for Legionella pneumophila, after which therapy with Tbl. Levofloxacine 

was carried out for 7 days.  

Due to maintaining a subfebrile temperature up to 37.6C, the patient was referred to an infectious 

disease specialist, where a PCR test for the detection of COVID-19 from a nasopharyngeal swab was 

recommended and performed, which had a positive result. From the physical examination, apart from a red 
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throat, the rest of the system findings are within normal limits. From the performed laboratory analyses, the 

blood test, sedimentation, C-reactive protein (CRP) and coagulation findings with D- dimmers levels, are 

with normal values. A lung x-ray was with normal findings and the patient was returned to home treatment 

with a recommendation to take vitamin and symptomatic therapy.  

 The female patient maintains a subfebrile temperature, with intensification of dry cough 

and deepening of weakness. She returned again for an examination after 4 days. Except lung posterior-

anterior radiograph which sees some insignificant small initial changes,, a lung computed tomography (CT) 

were performed and areas of ground glass opacities were verified (Figure1/A). Because of  COVID-19 and 

pneumonia, the patient was hospitalised in our covid center with moderate illness. Sp O2 levels of 94-97% 

in room air. She was receiving antibiotic therapy, ceftriaxone 2 gr per day, during 10 days. The hemostatic 

findings were at first with normal values, which is why the transfusionist recommended protective 

anticoagulant therapy with low-molecular weight heparin (LMWH). Аnticoagulant protective treatment 

with Enoxaparin 40 mg sc was prescribed.  

 But on the fifth day of treatment, it occurs deterioration of pulmonary auscultatory findings with 

the appearance of crepitations, maintenance of febrile temperature which was up to 380C, occurrence of 

bone and joint pain,  and deterioration of laboratory analyzes with the appearance of  leukopenia of 3.3x109 

L, with lymphopenia of  6,9%, but normal value of CRP, procalcitonin (PCT) and normal value of lactate 

dehydrogenase (LDH) , troponin and ferritin.  Interleukine 6 (IL-6) values rise easily to 7.56 pgr/ml.  

The patient also received dexamethason therapy in dose of 6 mg per day during 10 days.  

Enoxaparin was increased to 2x40 mg subcutaneous (sc). In the patient, after 10 days there was a clinical 

improvement in the general condition with regression of lung auscultatory findings and calming of the 

cough. Retraction of the inflammatory process was registered on the CT of the lungs Figure1/B.  

However, the temperature was still maintained in the form of subfebrile peaks up to 37.2-37.30 C 

which appeared in the afternoon hours. New coagulation tests were performed with changes in coagulation 

parameters.  

 Because of coagulation disorders and prolonged active partial thromboplastin time and slightly 

prolonged prothrombin time а transfusion medicine specialist was consulted and new investigations were 

recommended and performed (Tabela 1). 

 Lupus anticoagulant (LA) and /anti b2GPI were positive. Beside antiphospholipied antybodies, 

three plasma platelet agonists have been analized. At the same time, an examination by a rheumatologist 

was carried out. The rheumatologist's opinion is that it is an autoimmune reaction after COVId-19 infection 

with positive antiphospholipid antibodies (apL ) and lupus anticoagulans (LA) .  

  At his suggestion, complement C3 and C4 were taken, which were slightly elevated values. After 

all these investigation, the patient underwent therapy with Resochin (Chloroquine) a 155 mg 2x1 and it was 

recommended to continue therapy with Vit. D. According to coagulation findings, in correlation with a 

transfusiologist, the anticoagulant therapy with LMWH and Sintrom (Acenocoumarol) was overlapped. 

After that, she was released for home treatment with a recommendation to continue with Resochin 

(Chloroquine ) a 155 mg 2x1 and  Sintrom (Acenocoumarol) according to the prescribed scheme. 
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Figure 1. Posterior-anterior radiograph of 60- year-old women patient with initial consolidation 

  

 
A                                                                                         B 

Figure 2. A- CT finding with verified pneumonia with areas of ground glass opacities; B- CT finding 

after regression of lung changes 

 

https://translate.google.com/saved
https://translate.google.com/saved
https://translate.google.com/contribute
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Table 1. Coagulation findings in the female patient during hospitalization 
Plateled (PLT)109L  

{150-50} 
167 

 

219 132 172 275 286 

Hematocrit Ht(%) 

{35-50} 

37 36,4 41,3 34,4 37,5 39,6 

Protrombine 

time(PT)  

sek {9,8(13)14,2} 

11,66 12,2 13,8 13,5 15,2 14,1 

Active partial  

thromboplastin 

time(aPTT)  

sek. {27,9(33)37,7} 

32,6 32,3 43,2 51,9 42,8 41,6 

Thrombin time(TT) 

sek{16,1(22)24,1} 

19,87 17,6 28,5 18,5 18,2 19,7 

D-dimers 

(ngr/ml){0-500} 

263,96 242,1 750 434,8 458,8 413 

Lupus anticoagulant 

Screening {25-42} 

72      

Lupus anticoagulant 

Konfirmatoren {26-

38}GPL 

39      

Lupus anticoagulant positive      

Screening  

antiphospholipid 

antibodies (apL) 

 anti-beta 2 

glycoprotein I (anti-

β2GPI) antibodies 

(IgM,  IgG , IGA 

isotype (SE):{0-20}: 

positive 

 

 

42 

 

     

Adenosine 

diphosphatase (ADP)- 

optically[%] {69-68} 

45 33 26    

Colagen- optically [%]                                           

{70-94} 

47 29 45    

Ristocetin- 

optically[%]                                         

{87-102} 

59 55 68    

Fibrinogen gr/l 3,5 2,19     
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Follow up of the patient 

According to the previously assigned task, in correlation with transfusiologist and reumathologist  

we followed the patient for at least 12 weeks. During therapy with  Resorchine (Chloroquine) and  Sintrom 

(Acenocoumarol), the female patient was clinically better. The temperature normalized and the coagulation 

findings gradually improved. After 9 weeks, the therapy was stopped due to the normalization of 

coagulation findings and lupus anticoagulant and aPL negativization. She had no adverse effects from the 

medication, nor any bleeding manifestations.   

 

 

Discussion 

The presence of thrombotic events in COVID-19 patients has been described since the beginning 

of the pandemic. This association has been confirmed in most of the reported studies [8,16-18]. Autopsy 

reports have shown that most thromboses are located in the lung, although they have also been observed in 

other organs such as the skin and kidneys [23].  

SARS-CoV2 infection induces a generalized prothrombotic condition, which is attributed to a 

combination of factors such as hypoxia, excess cellular apoptosis, and mainly to overactivation of the 

immune system [17]. In many cases, these trombotic events occured even if patients receive standard dose 

of  tromboprophylaxis [24].  

When a viral infection occurs without prior contact with the immune system, a coordinated 

response of innate immunity and adaptive immunity develops [25]. 

 In viral infections, as in other infections, the coordinated activity of innate and adaptive immunity 

is essential to generate an effective response [26]. SARS-CoV-2 infection produces a dysregulation with 

hyperactivation of adaptive immunity that leads to its exhaustion, which can be evidenced in total 

lymphocytopenia [1].  

This lymphopenia is directly proportional to the clinical severity. After the control of adaptive 

immunity disappears, an overactivity of innate immunity occurs, leading to the massive release of cytokines 

of innate immunity (IL-1, IL-6, TNF-alpha), causing tissue damage and a hyperinflammatory condition. 

The sum of the damage generated by all these factors has fatal consequences at the systemic level [27,28].  

 Among immune-mediated prothrombotic conditions, antiphospholipid syndrome stands 

out [18].  

The pathogenesis of the occurrence of APS in COVID-19 has not yet been clarified. It is assumed 

that it is triggered by the injury of the endothelium. The virus itself  leads to loss of protective antioxidant 

pathways resulting in activation of the coagulation cascade [29].   

APS is a systematic autoimmune disease characterized by the appearance of trombosis or 

gestational morbidity (clinical criteria)  in a patients with persistently high levels of antiphospholipid 

antibodies (aPL) [17].  

 There are two review papers that talk about the association of APS and COVID-19, as well 

as pathogenesis of APS, such as papers reported from Serrano et all and Tung et all [17,18].  

However, there is a small number of published papers with own experiences indicating the 

incidence of APS or APS-like conditions in patients with COVID-19. First Xiao et all in 2020, provide a 

brief report on the prevalence and characteristics of aPL in 66 critically ill patients with COVID-19. The 

conclusion is that aPLs are more common in critically ill patients and that COVID-19 triggers the 

development of an autoimmune condition similar to APS or APS- like syndrome. The tests they have done, 

demonstrate medium to high titers of  aPL that help in identifying patients who are at risk of developing 

cerebral infarction [30].   

In our study, in a 60-year-old female patient, moderately elevated values of aPL were also detected, 

however, she did not develop a severe clinical picture. Perhaps the timely initiation of corticosteroid therapy 

as well as prompt monitoring of the patient lead to the avoidance of the development of a severe clinical 

picture and complications. Various trials have recorded the beneficial outcome of corticosteroids in 

decreasing the mortality and morbidity of COVID-19 [1, 2,15]. 
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 The other case report refers COVID-19 associated catastrophic antiphospholipid syndrome 

successfully treated with Eculizumab [20].  

In that report Chidharla et all describe a 64-year-old woman with a history of tipe 2 diabetes melitus 

and triple positive APS who had multiple thrombotic and bleeding episodes after being found to have a 

COVID-19 infection. This female patient was with Catastrophic APS (CAPS) that is a severe manifestation 

of APS [20]. But this patient also has a severe clinical picture. 

 The article reported by Bahramnezhad et all is also significant.  They presents a case of 

COVID-19 and APS syndrome in the 56-year-old Iranian man with trombosis in the brachial artery and 

massive pneumonia with two subsequently negative, and the third positive PCR test [16].  

The patient had positive aPL and this created a condition similar to APS, which in the absence of 

reliable COVID-19 testing, can lead to misdiagnosis and consequently delayed or improper treatment [16]. 

In contrast to the mentioned cases, in the case of the patient that we presents in our study was promptly 

diagnosed with the help of PCR testing, which is more specific and sensitive than the rapid tests for COVID-

19 [31].  

PCR testing is considered as a “gold standard” in SARS-CoV-2 detection. While the rapid test can 

get you results very quickly, the results may not always be accurate. The time when the nasopharyngeal 

swab is taken for testing is also significant [31].  

In the patient who is the subject of our study, control coagulation tests were performed, after 

worsening of clinical condition. Prolonged APTT was noted in addition to an increased possibility of 

bleeding. Coagulation disorders occurred even though the patient was under adequate therapy with LMWH 

and her activity was monitored with Anti.X a which was within therapeutic limits. The anti-Xa assay can 

also be used to guide the determination of therapeutic APTT ranges in the clinical management of 

unfractionated heparin [32].  

Therapeutic ranges of heparin are: LMWH: 0.5-1.2 IU/mL [32].  

According to the recommendation of a transfusiologist, three plasma platelet agonists have been 

developed, adenosine diphosphatase (ADP), ristocetin and collagen which were of reduced values and that 

indicated platelet hypoaggregability. Plateled aggregation at site of vascular injury is essential for the 

formation of the primary haemostatic plag [33]. Platelet aggregation agonists reduce the possibility of this 

[33]. 

     From the existing antiphospholipid antibodies, in our study we made beta 2 glycoprotein 

(b2GPI), which was twice elevated compared  to normal values, and lupus anticoagulant, which was also 

positive. The disadvantage is that we did not have the opportunity to make anti-cardiolipin antibodies which 

were not available to us at that time. Lupus anticoagulans (LA) were so- named because they were first 

found among the patients with lupus, but LA testing is not used to diagnose the autoimmune disorder and 

LA are frequently absent in people with lupus [30, 34].  

LA are autoantibodies produced by the immune system that mistakenly attack phospholipids that 

are found in the other –most layer of cells (cells membranes). These autoantibodies interfere with the blood 

clotting process in a way that is not fully understood and increase a person
,
s risk of developing a blood clot 

[16-18,22].  

It's known that b2GPI is a unique protein capable of regulating both complement and coagulation 

cascades and maintaining or altering haemostasis. The presence of a b2GPI antibodies in APS could modify 

these interactions contributing to the pathogenesis of thrombosis [34, 35].  

Presence of these aPLs, such as LA and b2GPI leads to thrombophilia [16-18, 34]. Therefore, 

anticoagulant therapy is recommended for our patient.  

The rheumatologist also prescribed an antimalarial medication that is used in addition to the 

treatment of malaria and they are used as well for treatment of autoimmune diseases like antiphospholipid 

antibody syndrome (APS).   
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The patient's temperature normalized after the first week of antimalarial therapy. However, in the 

era of modern immunosuppressive drugs and biological therapy, the significant therapeutic potential of this 

medication may be underestimated [36]. 

Our patient was followed for more than 12 weeks and it was noted that the antiphospholipid 

antibodies were neutralized 8 weeks after discharge from the hospital.  

 

 

 

Conclusion 

Elevated levels of the isotypes of antiphospholipide antibodies in COVId-19 patients create 

condition similar to antiphospholipid syndrome or antiphospholipid-like syndrome.  

Of course, this is only a presentation of one case in which complications occurred and it was not a 

critically ill patient and without comorbidities.  

However, the early recognition of such developments and immune reactions in the patient leads to 

adequate therapy, especially anticoagulant, which leads to a better prognosis for these patients, prevention 

of complications such as brain bleeding or bleeding in other organs and tissues. Current data recommend 

the use of prophylactic anticoagulation with LMWH in hospitalized patients with COVID-19 regardless of 

the severity of the clinical picture.   

Considering the high rate of mortality due to coagulation abnormalities and thrombosis among 

COVID-19 patients, it is important to pay attention to the differential diagnoses of COVID-19 and other 

diseases following thrombotic events. 
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Abbreviated terms 

 

 

 

 

▪ antiphospholipid syndrome (APS ) 

▪ antiphospholipid like- syndrome 

▪ (APS-like syndrome) 

▪ antiphospholipide antibodies (aPL)  

▪ acute respiratory distress syndrome 

(ARDS) 

▪ active partial thromboplastin time 

(aPTT) 

▪ anti-beta 2 glycoprotein I (anti-b2GPI) 

▪ disseminated intravascular coagulation 

(DIC) 

▪ C-reactive protein (CRP) 

▪ computed tomography (CT)        

▪ Interleukine 6 (IL-6) 

▪ Interleukine 1(IL1) 

▪ lactate dehydrogenase (LDH) , 

▪ lupus anticoagulant (LA ) 

▪ low-molecular weight heparin (LMWH). 

▪ procalcitonin (PCT)  

▪ severe acute respirathory syndrome    

▪ coronavirus 2.....(SARS Cov-2) 

▪ polymerase chain reaction( PCR) 

▪ Tumor necrosis factor alpha(TNF-alpha)

 


