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Introduction: Coronavirus disease 2019 (COVID-19) is characterized by a pro-coagulant state that can lead 
to fatal thromboembolic events. A high prevalence of lupus anticoagulant has been shown in several studies 
that may at least partially explain the pro-coagulant profile of COVID-19. However, the relation between 
COVID-19 and lupus anticoagulant is arguable, and no study has clearly evaluated the concussion of lupus 
anticoagulant on mortality.
Methods: We searched the articles that related to lupus anticoagulant and patients with COVID-19. Two 
authors independently reviewed the search results to select English language articles discussing lupus 
anticoagulant in patients with COVID-19. 
Results: Recent studies found conflicting results about the association between lupus anticoagulant and 
thromboembolic complications of COVID-19. Studies documented a high prevalence of lupus anticoagulants 
as well as several other studies. Patients with lupus anticoagulants were older, and their C-reactive protein, 
high-sensitivity troponin, and activated partial thromboplastin time (aPTT) were significantly higher than 
patients without lupus anticoagulants. 
Conclusion: Those started on therapeutic anticoagulation showed more severe and complicated 
involvements and a higher risk of death. According to our results, lupus anticoagulant is highly prevalent 
among hospitalized COVID-19 patients. Whether these antibodies promote a hypercoagulable state or they 
are merely a coincidence, epiphenomenon needs further evaluation.
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Key point 

This review shows lupus anticoagulant is highly 
prevalent among hospitalized COVID-19 patients.
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A background on lupus anticoagulant
What is lupus anticoagulant?
Lupus anticoagulant refers to a series 
of various antibodies, which may also 
be various in behavior among different 
patients. They are named after their in 
vitro feature of increasing laboratory 
coagulation test measures, such as activated 
partial thromboplastin time (aPTT). It is 
speculated that these antibodies interfere 
with the phospholipids that induce in vitro 
coagulation. In vivo, they probably interact 
with platelet membrane phospholipids 
to increase platelet aggregation, which 
explains their in vivo prothrombotic 
characteristics. The patient with lupus 
anticoagulants looks like bleeding on paper 
but is, in fact, in a thrombotic state (1).

Testing for lupus anticoagulants
No test alone is conclusively diagnostic for 
lupus anticoagulants, however multiple 
tests are needed to tell if the blood sample 
is positive for lupus anticoagulants. It is 
also needed to repeat the testing to prove 
them positive because these antibodies 

appear due to infection but disappear with 
the resolution of the infection. The partial 
thromboplastin time (PTT) represents 
the clotting time. It can also show that 
one’s blood is positive for anticoagulant 
antibodies, even though not specifically.

If laboratory tests indicate the presence 
of anticoagulant antibodies, the tests need 
to be repeated. Retesting normally happens 
in about 12 weeks. Lupus anticoagulant 
binds to phospholipid. If vast amounts of 
an exogenous phospholipid are added, it 
can eliminate the lupus anticoagulant in a 
competitive way.

If PTT indicates the presence of 
anticoagulant antibodies, further 
hematologic studies are required to rule out 
other causes. Although, this is less likely to 
happen with the dilute Russell viper venom 
assay (1,2).
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Different types of lupus anticoagulant
IgG, IgM, and IgA are different isotypes of anticardiolipin 
antibody. The isotype associated primarily with 
complications and problems is IgG. The approved test for 
detecting anticardiolipin antibodies is ELISA (enzyme-
linked immunosorbent assay) which can detect all of 
the isotypes at once or independently. Autoimmune 
hemolytic anemia is a condition associated with high 
levels of IgM.

ELISA assays are a good option to detect this, since 
they detect antibodies that bind to beta-2 glycoprotein 
and/or cardiolipin. Double positive patients for lupus 
anticoagulant with anti-beta-2 glycoprotein antibodies 
form clots more probably than those with isolated lupus 
anticoagulant. Phosphatidylserine is an example of other 
lupus anticoagulants that bind to other targets (1,2).

What is the clinical significance of lupus anticoagulant?
This depends on the clinical context. For example, lupus 
anticoagulants can rarely be found in asymptomatic 
people. Transient, infrequent production of lupus 
anticoagulant may occur by viral infections. These 
were suggested to increase the risk of thrombosis under 
some circumstances, but its significance needs yet to 
be determined. In the late 1940s, an antibody in some 
lupus patients with an increased clotting test (which 
depends on phospholipids) was disclosed. Therefore, it 
was presumed to increase the tendency to bleed, hence 
the “lupus anticoagulant” which is now considered 
more as a misnomer, because, on the one hand, the term 
“anticoagulant” is technically wrong; lupus anticoagulant, 
in fact, increases the clotting ability of the blood. On the 
other hand, the term “lupus” is misleading: over half of 
all people who test positive for this antibody do not have 
Lupus. This is rather a prothrombotic condition that 
needs therapeutic anticoagulation (1-3).

Evidence on lupus anticoagulant in SARS and 
C OV I D - 1 9
Chow et al studied 21 pediatric patients with rather 
mild SARS. Eight patients (38%) had an elevated 
aPTT and tested positive for lupus anticoagulant (4). 
The prolonged aPTT does not necessarily denote DIC 
(disseminated intravascular coagulation), and may 
result from lupus anticoagulant (the same is the case 
with COVID-19) (4). This study demonstrates that 
lupus anticoagulant antibodies can occur in relatively 
mild illnesses due to coronavirus. This might mean that 
lupus anticoagulant antibody formation occurs earlier 
in the course of disease pathogenesis (4).

Harzallah et al applied both dilute Russell viper venom 
test and sensitive aPTT on 56 COVID-19 patients to 
check them for the presence of lupus anticoagulant. 
Using IgM and IgG detection, they found that around 
25/56 (45%) were positive for lupus anticoagulant, 5/50 
(10%) were positive for anticardiolipin antibody or anti-

beta-2 glycoprotein antibody, and 6% tested positive 
for both. This study lacks some important details (e.g., 
the titers and exact patterns of anticardiolipin and anti-
beta-2 glycoprotein antibody) (5).

Beyrouti et al studied six patients with large-vessel 
occlusive stroke due to COVID-19 in London. These 
patients appear relatively hypercoagulable (with 
significant amounts of dimer and ferritin). Five of Six 
patients had lupus positive anticoagulants without 
anticardiolipin antibody or glycoprotein-2 antibody. The 
remaining patients were positive for lupus anticoagulant 
antibodies and anticardiolipin/anti-beta-2-glycoprotein 
antibodies. Interestingly, these two-positive patients had 
the highest D-dimer value (>80 000 ug/L) (6).

Interestingly, despite having five lupus anticoagulants 
in a more accurate trial, only one of these patients had 
high aPTT levels. This indicates that the standard aPTT 
level is a sensitive test for lupus anticoagulants. One way 
to explain this finding is that COVID-19 patients in 
many cases increase factor VIII, which tends to lower 
aPTT levels and potentially mask the presence of lupus 
anticoagulants (6).

To explain the coagulopathy and antiphospholipid 
antibodies of patients with COVID-19, Zhang et al 
presented three patients with multiple cerebral infarction 
and antiphospholipid antibodies. They report that lupus 
anticoagulants have not been diagnosed, but they do 
not describe how to evaluate lupus anticoagulants (for 
example, whether they used two different methods, 
including a dilute rappel poison test). Interestingly, 
aPTT was prolonged in all of these patients. I wonder 
if these patients may actually have lupus anticoagulants 
that have not been diagnosed by testing (7).

Bowles et al investigated the etiology of prolonged 
PTT in 216 COVID-19 patients, 44 (20%) of which 
had an elevated PTT. Around 35 of the patients with 
high PTT were further evaluated. Lupus anticoagulant 
assays were done on 34 patients that 31 of them are 
positive. The presence of lupus anticoagulant was 
confirmed using 50:50 mixing studies and the addition 
of phospholipids. Factor VIII levels were elevated and 
factor XII decreased. Practically, this pattern of factors 
should cause hypercoagulation (8).

Low-level of Factor XII is probably irrelevant. 
Factor XII does not play a very important role in vivo. 
For example, factor XII deficiency bears few clinical 
consequences (8).

Factor VIII levels are elevated. This is a more 
important factor for coagulation, so increasing its level 
may lead to clinical coagulation. In addition, increased 
levels of factor VIII may reduce aPTT and thus mask the 
presence of lupus anticoagulant (8). Unfortunately, these 
authors did not test specific types of antibodies (for 
example, anticardiolipin antibodies or 2-glycoprotein 
antibodies) (8).

In a study described by researchers of American 
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Society of Hematology, 27 COVID-19 patients from 
two institutes were evaluated for lupus anticoagulation. 
Around 27/20 (74%) of the patients had a dilute positive 
Russell horizontal assay, which often occurs significantly. 
4.27 (15%) had positive antibody lupus anticoagulant 
(aPTT-based system). Around 0.27 had IgM or IgG 
antibodies against cardiolipin or beta-2 glycoprotein. 
Some salient detail is missing, and other details had a 
low power (n = 27) (9).

Helms et al in a prospective study described 150 
COVID-19 patients in four intensive care units. These 
patients were compared with a similar number of 
patients with acute respiratory distress syndrome 
(ARDS) without COVID-19, and it is unclear whether 
COVID-19 causes unique coagulation abnormalities (or 
whether these are just abnormalities that are widespread 
in serious patients). Patients with COVID-19 had 
more thrombotic complications than non- COVID-19 
patients (e.g., with a pulmonary embolism rate of 12% 
versus 2%) (10). Lupus anticoagulants were evaluated in 
57 patients based on clinical suspicion (due to increased 
PTT or clinical thrombosis). Lupus anticoagulant 
was found in 57 (around 50 of these patients). The 
evaluation includes a complete test as described above, 
including two screening tests (a modified aPTT method 
and a dilute Russell African toxin) as well as mixing and 
confirmation studies with the addition of phospholipids 
(10). Helms et al suggest that lupus anticoagulant may 
be present in a large proportion of critically ill patients 
with COVID-19. However, only 57 of 150 patients were 
evaluated for lupus anticoagulant, and this might be due 
to selection bias (10).

Synthesis of this data
By combining the data from these seven sources, we 
can get an approximate understanding of what is going 
on here. Lupus anticoagulants are present in many 
COVID-19 patients if carefully examined after the use 
of specific tests such as Russell’s snake venom test and 
aPTT (may be approximately 50-75%, depending on 
the severity of the disease). Takes. Fewer COVID-19 
patients have prolonged aPTT levels using standard 
methods (perhaps ~20). Among these patients, the 
vast majority (90%) may have lupus anticoagulants. 
Most lupus anticoagulants do not have anticardiolipin 
antibodies or anti-beta-2 glycoprotein antibodies. 
However, a few patients have a combination of lupus 
anticoagulant plus anticardiolipin and/or anti-beta-2 
glycoprotein antibodies. This small subset of “double 
positive” patients might mean a predisposition towards 
thrombosis (e.g., ischemic stroke) (11).

Clinical implications of lupus anticoagulant in 
COVID-19
One of the challenges of COVID-19 is the distillation 
of theoretical information and the emergence of data 

that is actually relevant to the clinical management of 
patients. For example, testing all COVID-19 patients for 
lupus anticoagulants is unlikely to be helpful (because 
we do not know the clinical implications of this finding).

For the actual management of COVID-19 patients, 
the following is relevant;

If aPTT is found to be high, this is often a reflection of 
lupus anticoagulant. Therefore, high aPTT should not 
be a general contraindication to anticoagulants. If time 
permits, mixing studies can be performed to confirm the 
presence of a clotting inhibitor (instead of the clotting 
factor deficiency, as seen in intravascular clotting). For 
patients on anticoagulant heparin infusion, it may be 
preferable to follow the level of anti-Xa activity (e.g., 
“heparin level”) instead of aPTT; particularly, if the 
baseline aPTT level is abnormal. A major debate in 
the management of COVID-19 is what anticoagulant 
dose to use for different patients. It is interesting to 
guess whether patients with long-term aPTT can 
represent patients who are prone to clotting due to 
lupus anticoagulants. However, this requires further 
research-in particular, to determine whether aPTT can 
predict thrombosis independently above and beyond 
the D-dimer level. Lupus anticoagulants are antibodies 
that prolong coagulation tests in vitro (especially aPTT) 
but may increase blood clotting in vivo.

 Various viral infections (e.g., hepatitis C) can stimulate 
lupus anticoagulant; this is sometimes correlated with 
an increase in risk of thrombosis. Specific testing 
shows that lupus anticoagulant may be present in 
approximately half of the patients with COVID-19. 
However, only ~20% of patients with COVID-19 appear 
to show high aPTT levels in conventional test methods. 
If high aPTT levels are seen in a patient with COVID-19, 
it is more likely to indicate lupus anticoagulant activity 
(rather than true blood coagulation). Likewise, high 
aPTT levels should not necessarily be interpreted as 
contraindications to anticoagulants. If possible, heparin 
injection may be best titrated for anti-Xa levels instead 
of aPTT values (because anti-Xa levels may be more 
reliable and affected by lupus anticoagulants). If present, 
what role can it play in the pathogenesis of COVID-19? 
It is conceivable that these antibodies could promote a 
hypercoagulable state, but it is also possible that they are 
merely an associative epiphenomenon of the infection 
(12).

Discussion
This hypothesis does not explain the lack of prognostic 
power of lupus anticoagulant. Antiphospholipid 
autoantibodies (anticardiolipin and anti-beta2-
glycoprotein) are used with lupus anticoagulant 
to diagnose antiphospholipid syndrome (1,3,5). 
Positive anticardiolipin, anti-beta 2-glycoprotein, and 
anticoagulant lupus in the same subject (triple positivity) 
is usually associated with a very high thrombotic risk, 
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while double positivity (presence of anticardiolipin) 
and anti-beta 2-glycoprotein, but the absence of lupus 
anticoagulant is less risky. The risk of thrombosis 
associated with lupus anticoagulant is unknown. Given 
that anticardiolipin and antibacterial 2-glycoprotein 
have not been tested in the present study, we cannot 
rule out that a small group with triple positivity may 
have a worse prognosis. However, several studies have 
found very low levels of antiphospholipid antibody 
in COVID-19 patients which were unrelated to these 
antibodies and the prognosis of COVID-19 (13).

Lupus anticoagulant may be a transient event in 
patients this might explain the lack of association 
between lupus anticoagulant and a poor prognosis in 
our study, and therefore, have a limited and temporary 
pathophysiological effect. Unfortunately, we evaluated 
lupus anticoagulant when taking it but not during 
follow-up. This is a study limitation (2,6,10). Another 
explanation for our finding is that anticoagulation 
may reduce the thrombotic risk linked to lupus 
anticoagulant. In fact, all of our patients were initially 
treated with prophylactic or anticoagulant therapy. In 
particular, all patients were treated with the prophylactic 
dose of enoxaparin. Five patients were on therapeutic 
anticoagulant before admission and it was continued 
during their hospital stay (6,10).

Patients undergoing preventive coagulation start 
anticoagulant therapy as soon as a thrombotic 
complication is suspected or disease progression 
worsens. The proportion of patients treated with 
coagulation therapy was significantly higher among 
non-living subjects than survivors’ patients who were 
started on therapeutic anticoagulation had more severe 
and complicated presentations of the disease and a 
higher risk of death. Although the proportion of patients 
undergoing therapeutic coagulation was higher in 
patients with lupus coagulation than in patients without 
lupus coagulation, this difference is not statistically 
significant. However, we recorded high mortality (14).

This may indicate that the risk of thrombosis remains 
high due to other mechanisms that do not respond to 
blood coagulation with heparin, such as acute anti-
thrombin depletion or other autoimmune mechanisms. 
In addition, there are studies in patients who are very 
strict and do not have anticoagulant antibodies to 
lupus and antiphospholipid, but with many coagulation 
abnormalities that can greatly increase the risk of 
thrombosis. However, future work should provide 
more information on a comprehensive and effective 
assessment of individual thrombotic risk in COVID-19, 
as recent autopsy findings showed in all patients due to 
COVID-19 and involvement of the renin-angiotensin 
system. There is in situ thrombosis. The SARS-CoV-2 
virus can enter the host cells by ACE2(angiotensin-
converting receptor enzyme 2), and studies have shown 
that the expression of ACE2 could be associated with 

SARS-Cov2 infection (15).
It may be interesting to know how many thrombotic 

events have occurred in our study. Unfortunately, 
we cannot provide an exact number because the 
complications in some patients are not sufficiently 
recorded, this is a limitation of the study (15).

Interestingly, our study confirms that obesity, low 
oxygen saturation, and high troponin levels predict 
mortality and the need for mechanical ventilation, as 
recently stated. These variables can serve as prognostic 
markers along with other cardiac and coagulation 
parameters (14,15).

Overall, our study shows that lupus anticoagulant is 
common in patients admitted for COVID-19 but does 
not appear to be a prognostic indicator of mortality 
and need for mechanical ventilation. The reasons for 
these findings are still unclear. If the results of our 
study are confirmed, the anticoagulant drug for lupus 
in COVID-19 should be considered as a side effect of a 
higher inflammatory condition or another mechanism 
than a causative agent of thromboembolism. However, 
our data confirm the major role of obesity, hypoxia, and 
elevated troponin levels as predictors of worse prognosis 
in these patients (14,15).
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