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Response to Letter: ‘Reply to “High frequency of
antiphospholipid antibodies in critically ill COVID-19
patients: a link with hypercoagulability?”’

To the Editor,

We read with great interest the comment by
Suarez-Perez et al. on our article [1]. We share
their concerns regarding the need for a cautious
interpretation of antiphospholipid antibodies
(aPLA) positivity in patients with coronary virus
disease 2019 (COVID-19). Herein, we would like to
add further insights in the discussion.

First, many studies from all around the world have
reported heterogeneous frequencies of aPLA in
various population of COVID-19 patients since
our publication (Table 1). It is uneasy yet to draw
a clear conclusion on such contradictory findings.
Whilst several cohorts found comparable results
[2-9], others reported very low percentage of pos-
itive patients [4,10-13]. A study linked the sick-
ness of the COVID-19 to anti-cardiolipin (aCL) IgG
frequency, suggesting that COVID-19 disease
severity could explain the discrepancy between
reports [5]. Second, although we agree that only
medium and high levels of IgG or IgM aCL or anti-
B2GP1 are considered in the antiphospholipid
syndrome (APS) classification, most of our patients
were positive for lupus anticoagulant (LA), which is
the aPLA most strongly associated with the onset of
thrombotic events. Third, we do think that the
persistence of aPLA away from acute infection
would be a crucial element for the diagnosis of
COVID-19-induced APS. Yet, maybe transient
aPLA can participate to the severity and to the
thrombotic manifestations of SARS-CoV-2 pneu-
monia. Indeed, many viral infections have been
previously shown to be associated with aPLA
positivity, without further evidence of their patho-
genic role, except in a few isolated cases [14].
Fourth, we acknowledge that the diagnosis of LA in
COVID-19 is challenging since several factors,
including pre-analytical, analytical and postana-
lytical factors, might be responsible for false-pos-
itive results. LA is detected by prolongation of
phospholipid-dependent coagulation tests in vitro,
in the absence of coagulation factor deficiency. The
in vitro prolongation of coagulation tests is due to

an interference with accumulation of coagulation
factors on negatively charged phospholipids. Since
C-reactive protein also interacts with phospho-
lipids, a marked elevation in C-reactive protein,
which is frequently observed in COVID-19
patients, might result in false-positive aPLA
results, further limiting interpretation of this test-
ing in COVID-19 patients [15]. Fifth, other COVID-
19-induced autoantibodies or autoimmune dis-
eases have been reported [2,16-18]. Of note, a
recent study revealed a cumulative incidence of
detectable anti-PF4-heparin antibodies higher
than expected (12% at 25 days) in 88 severe
COVID-19 patients who received at least 5 days
of unfractionated heparin [19]. Some reports dis-
closed cross-reactivity between SARS-CoV-2 and
human proteins, suggesting that a molecular
mimicry mechanism could explain these autoim-
mune manifestations [17,20,21].

Larger sample size studies are therefore urgently
needed to determine the true frequencies of aPLA in
COVID-19 patients, to evaluate their relation to
disease severity and thrombotic events and to
assess their persistence away from the acute
infection.

Acknowledgements

None.

Conflict of interest statement

No conflict of interest to declare.

Author contribution

All authors significantly contributed to the study
design, data collection, manuscript drafting and
final approval.

Funding

None.

© 2020 The Association for the Publication of the Journal of Internal Medicine 427


http://onlinelibrary.wiley.com/enhanced/doi/10.1111/joim.13126

."M Letter to the Editor / M. Pineton de Chambrun et al.

‘sjuaned Jo Joquiny,
"90URIRJAI ‘Jy] {prem TedIpawl ‘MIA ‘urmngordounwiwil N ‘NS ‘urngordounwiwii N ‘H3J] ‘Urngqordounwwil y ‘y3] 3run ared 2AISujul ‘NI]

001-4°S 001-T'¥ 60 001-0 9'1€-0 020 001-0 t6-0 <CTLI-€ a8uey

- o1 St 98 - [ez]

LS - - - - - - 16 e - [6]

- - by b - 44 4 111 St MIN [o1]

00T = % 0 - C 0 - +vC MIN [e1]

- 't TS 6C s'e €T L'y - TL1 PaXI [t1]

= = 'L 8 LI = €'g S'8¢C = 98  POXIN [s]

9'1¢ 0'vT el ST S'1C ST 1's ST 6L  PIXIN [¥]

ST = = = = = = 1718 LS noI [2]

067 L6 ze L6 L6 ze €61 119 1€ nol [8]

= 99 6 9'G1 0 99 LS - cel noI [e1]

1°€9 8'9¢ 0 9°1¢ 9T¢E TS S 01 TS 61 nol (€]

- - ST LI - €01 1've - 6T noI [c]

+9¢ cI S8 Y2 noI [9]

00T 00T 0 00T 0 0 00T 0 € NnoI [cel

44 cl 0 b 8T 0T 4 T6 ST nol (1]

(%) syuons V31 INBI D3] V31 INSI D31 (%) LHianrsod U Bumjeg  se0uLIlRY
onoquIOIY ], juemn3eoonue
(%) L1anisod sarpoquiue 1dHgd-NUY (%) £1anrsod sarpoqryue urdrjorpred-nuy sndn

syuannd 6 [-JINOD JO 110100 SNOLDA Ul SJUAD 2130qUIOLY] PUD Sarpoquup pidioydsoydiup fo sauanbald | d|qel

© 2020 The Association for the Publication of the Journal of Internal Medicine

Journal of Internal Medicine, 2021, 289; 427-429

428



."M Letter to the Editor M. Pineton de Chambrun et al.

M. Pineton de Chambrun'->?

: C. Frere"* M. Miyara®;

Z. Amoura®; . Martin-Toutain®; A. Mathian®; G. Hekimian'? &

A. Combes'?

From the LINSERM, UMRS._1166-ICAN, Institute of
Cardiometabolism and Nutrition (ICAN), Sorbonne
Université, Paris, France; >Service de Médecine Intensive-
réanimation, Institut de Cardiologie, Assistance Publique
Hopitaux de Paris (APHP), Hopital La Pitié- Salpéetriere,
Paris, France; >Service de Médecine Interne 2, Centre de
Référence de Maladie Rare Lupus Systémique et
Syndrome des Anticorps Antiphospholipides, Institut E3M,
APHP, Hopital La Pitié- Salpétriere, Paris, France; *Service
d’Hématologie Biologique, APHP, Hépital La Pitié-
Salpétriere, Paris, France; and °Laboratoire
d’Immunochimie, APHP, Hopital La Pitié-Salpétriere, Paris,
France

References

1

Pineton de Chambrun M, Frere C, Miyara M et al. High
frequency of antiphospholipid antibodies in critically ill
COVID-19 patients: a link with hypercoagulability? J Intern
Med 2020. https://doi.org/10.1111/joim.13126
Vlachoyiannopoulos PG, Magira E, Alexopoulos H et al
Autoantibodies related to systemic autoimmune rheumatic
diseases in severely ill patients with COVID-19. Ann Rheum Dis
2020. https://doi.org/10.1136/annrheumdis-2020-218009
Zhang Y, Cao W, Jiang W et al. Profile of natural anticoagu-
lant, coagulant factor and anti-phospholipid antibody in
critically ill COVID-19 patients. J Thromb Thrombolysis
2020. https://doi.org/10.1007/s11239-020-02182-9

Xiao M, Zhang Y, Zhang S. Brief report: Anti-phospholipid
antibodies in critically ill patients with Coronavirus Disease
2019 (COVID-19). Arthritis Rheumatol 2020. https:/ /doi.org/
10.1002/art.41425

Bertin D, Brodovitch A, Beziane A et al. Anti-cardiolipin IgG
autoantibodies are an independent risk factor of COVID-19
severity. Arthritis Rheumatol 2020. https://doi.org/10.1002/
art.41409

Siguret V, Voicu S, Neuwirth M et al. Are antiphospholipid
antibodies associated with thrombotic complications in crit-
ically ill COVID-19 patients? Thromb Res 2020; 195: 74-6.
Helms J, Tacquard C, Severac F et al. High risk of thrombosis
in patients with severe SARS-CoV-2 infection: a multicenter
prospective cohort study. Intensive Care Med 2020. https://d
oi.org/10.1007/s00134-020-06062-x

Devreese KMJ, Linskens EA, Benoit D, Peperstraete H.
Antiphospholipid antibodies in patients with COVID-19: a
relevant observation? J Thromb Haemost 2020. https://doi.
org/10.1111/jth.14994

Bowles L, Platton S, Yartey N et al. Lupus anticoagulant and
abnormal coagulation tests in patients with covid-19. N Engl J
Med 2020; 383: 288-90.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Correspondence:

Gazzaruso C, Carlo Stella N, Mariani G et al. High prevalence
of antinuclear antibodies and lupus anticoagulant in patients
hospitalized for SARS-CoV2 pneumonia. Clin Rheumatol
2020; 39: 2095-7.

Zuo Y, Estes SK, Gandhi AA et al. Prothrombotic antiphos-
pholipid antibodies in COVID-19. medRxiv 2020. https://doi.
org/10.1101/2020.06.15.20131607

Galeano-Valle F, Oblitas CM, Ferreiro-Mazén MM et al
Antiphospholipid antibodies are not elevated in patients with
severe COVID-19 pneumonia and venous thromboembolism.
Thromb Res 2020; 192: 113-5.

Borghi MO, Beltagy A, Garrafa E et al. Prevalence, specificity,
and clinical association of anti-phospholipid antibodies in
COVID-19 patients: are the antibodies really guilty? medRxiv
2020. https://doi.org/10.1101/2020.06.17.20134114
Asherson RA, Cervera R. Antiphospholipid antibodies and
infections. Ann Rheum Dis 2003; 62: 388-93.

Schouwers SME, Delanghe JR, Devreese KMJ. Lupus Anti-
coagulant (LAC) testing in patients with inflammatory status:
Does C-reactive protein interfere with LAC test results?
Thromb Res 2010; 125: 102-4.

Franchini M, Glingani C, Donno GD et al. The first case of
acquired hemophilia A associated with SARS-CoV-2 infection.
Am J Hematol 2020; 95: E197-8.

Angileri F, Légaré S, Gammazza AM, de Macario EC, Macario
AJL, Cappello F. Is molecular mimicry the culprit in the
autoimmune haemolytic anaemia affecting patients with
COVID-19? Br J Haematol 2020; 190: €92-3.

Hindilerden F, Yonal-Hindilerden I, Akar E, Kart-Yasar K.
Covid-19 associated autoimmune thrombotic thrombocy-
topenic purpura: Report of a case. Thromb Res 2020; 195:
136-8.

Patell R, Khan A, Bogue T et al. Heparin induced thrombo-
cytopenia antibodies in COVID-19. Am J Hematol 2020.
Kanduc D. From anti-SARS-CoV-2 immune responses to
COVID-19 via molecular mimicry. Antibodies 2020; 9: 33.
Vojdani A, Kharrazian D. Potential antigenic cross-reactivity
between SARS-CoV-2 and human tissue with a possible link
to an increase in autoimmune diseases. Clin Immunol 2020;
217: 108480.

Zhang Y, Xiao M, Zhang S et al. Coagulopathy and Antiphos-
pholipid Antibodies in Patients with Covid-19. N Engl J Med
2020; 382: €38.

Harzallah I, Debliquis A, Drénou B. Lupus anticoagulant is
frequent in patients with Covid-19. J Thromb Haemost 2020;
18: 2064-5.

Marc Pineton de Chambrun, Service de

Médecine Intensive-Réanimation, Institut de Cardiologie, Hopital
La Pitié-Salpétriere, 47-83, boulevard de I’'Hopital, 75651 Paris
Cedex 13, France.

(fax: +33 (0)1 42 16 38 17; e-mails: marc.dechambrun@gmail.-
com, marc.pinetondechambrun@aphp.fr).®

© 2020 The Association for the Publication of the Journal of Internal Medicine 429
Journal of Internal Medicine, 2021, 289; 427-429


https://orcid.org/0000-0002-6321-858X
https://orcid.org/0000-0002-6321-858X
https://orcid.org/0000-0002-6321-858X
https://orcid.org/0000-0002-6030-3957
https://orcid.org/0000-0002-6030-3957
https://orcid.org/0000-0002-6030-3957
https://doi.org/10.1111/joim.13126
https://doi.org/10.1136/annrheumdis-2020-218009
https://doi.org/10.1007/s11239-020-02182-9
https://doi.org/10.1002/art.41425
https://doi.org/10.1002/art.41425
https://doi.org/10.1002/art.41409
https://doi.org/10.1002/art.41409
https://doi.org/10.1007/s00134-020-06062-x
https://doi.org/10.1007/s00134-020-06062-x
https://doi.org/10.1111/jth.14994
https://doi.org/10.1111/jth.14994
https://doi.org/10.1101/2020.06.15.20131607
https://doi.org/10.1101/2020.06.15.20131607
https://doi.org/10.1101/2020.06.17.20134114
mailto:
mailto:
mailto:

