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To the Editor 

 

 Between February and March 2020, the Journal of Thrombosis and 

Hemosthasis has published four papers addressing the intricate, complex and 

still little understood relation between COVID-19 and thrombogenesis (1-4).  

 SARS-Cov-2 induces in severe cases a cytokine storm that ultimately 

leads to the activation of the coagulation cascade, causing thrombotic 

phenomena (5). There is a further strong link between abnormal coagulation 

parameters (D-dimer and fibrin degradation products) and mortality. Tang et al. 

described  that 71.4% of nonsurvivors and 0.6% of survivors showed evidence 

of disseminated intravascular coagulation (DIC), suggesting that DIC is a 

frequent occurrence in severe COVID-19 (4). The frequency of DIC in these 

patients is much higher than that reported for severe SARS (6).  

 There are ongoing widespread discussions among intensivists on the 

possible use of anticoagulant therapy, especially in severe patients with 

elevated D‐dimer levels. Tang et al. showed that the use of heparin for 7 days A
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                     Fig. 1. Vascular endothelial damage and the glycocalyx. The glycocalyx has a two-layer structure. The inner layer is composed of a membrane-

                binding domain containing proteoglycan (e.g., syndecan) and conjugated oligosaccharides. The outer thicker layer is composed mainly of

                  hyaluronan and plasma proteins (e.g. albumin). Antithrombin binds to its specific binding site, heparan sulphate. The glycocalyx contributes to

                 various vascular functions such as antithrombogenicity, the suppression of cellular adhesion and selective permeability. The glycocalyx is easily

                   destroyed, beginning at an early stage during sepsis, allowing leukocyte adhesion and thrombus formation. RBC, red blood cell; HS, heparan

   sulphate; ETC, endothelial cleft.
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Anticoagulant treatment is associated with decreased mortality in severe coronavirus disease 2019 
patients with coagulopathy
Ning Tang1, Huan Bai1, Xing Chen1, Jiale Gong1, Dengju Li2, Ziyong Sun1* 



EFEITOS DE HEPARINA
ALÉM DA ANTICOAGULAÇÃO?

Mycroft-West et al. (2020) 

SARS-CoV-2 surface S1 Receptor Binding Domain binds heparin 6 

 

 
 

 

 
 
Figure 2. The structural change of the SARS-CoV-2 S1 RBD observed in the presence 
of heparin by circular dichroism (CD) spectroscopy. (A) CD spectra of 200 μg/mL spike 
1 alone (purple) or with 30 μg heparin (orange) in phosphate buffered saline pH 7.4. 
Theoretical sum of spike 1 alone and 30 μg of heparin (control) if no interaction was 
observed (black). (B) Δ secondary structure (%) of (A). A 2.4% increase in helix and 2.2% 
decrease in antiparallel secondary structural features were calculated (BestSel) for the 
observed spectrum compared to that of the theoretical, summative spectrum of the SARS-
CoV-2 S1 RBD in the presence of heparin. 

 

 
 

Figure 3. SARS-CoV-2 S1 RBD protein model. Basic amino acids that are solvent 
accessible on the surface are indicated (dark blue); these can be observed to form a 
continuous patch. 
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Coagulopathy in coronavirus infection has been shown to be asso-

ciated with high mortality with high D-dimers being a particularly 

important marker for the coagulopathy.
1
 In the latest paper from 

the same group, the use of anticoagulant therapy with heparin was 

shown to decrease mortality as well.
2
 This is especially so in pa-

tients (a) who have met the sepsis induced coagulopathy (SIC) cri-

teria ≥ 4 (40.0% versus 64.2%, P = 0.029) compared to those with 

SIC score < 4 (29.0% versus 22.6%, P = 0.419) or (b) with markedly 

elevated D-dimer (greater than six-fold at the upper limit of normal). 

In those with such marked elevation of D-dimer, approximately 20% 

reduction in mortality with heparin was found (32.8% versus 52.4%, 

P = 0.017).2,3 In this paper, however, only 99/449 patients had re-

ceived the prophylactic heparin. The authors explain this small num-

ber by the fact that consideration of anticoagulant therapy was only 

made after pulmonary micro-thrombi were noted at lung dissection 

from a critically ill patient, although this did assist the authors to ret-

rospectively analyze the difference in outcomes between patients 

with and without receiving anticoagulant. So, how does this paper 

impact the current management of COVID-19 patients? Low molec-

ular weight heparin (LMW H) at prophylactic dose should be consid-

ered in patients with markedly elevated D-dimers or high SIC score. 

Anecdotal reports from Italy suggest an increased risk of venous 

thromboembolism in patients admitted to hospitals with COVID-19. 

Clearly, prophylactic LMW H would benefit these patients. But may 

there be other benefits with LMW H in patients with COVID-19?

Severe lung inflammation and impaired pulmonary gas exchange 

in COVID-19 has been suggested to be due to upregulation of pro-in-

flammatory cytokines.
4
 It may be argued that the marked elevation 

in D-dimers may also be due to this intense inflammation stimulating 

intrinsic fibrinolysis in the lungs and spilling into the blood.
5
 Based 

on the immuno-thrombosis model, which highlights a bidirectional 

relationship between the immune system and thrombin genera-

tion, blocking thrombin by heparin may dampen the inflammatory 

response.
6
 However, one of the better known non-anticoagulant 

properties of heparin, its anti-inflammatory function, may also be 

relevant in this setting. Several publications have demonstrated this 

non-anticoagulant property and some of the described mechanisms 

include binding to inflammatory cytokines, inhibiting neutrophil che-

motaxis and leukocyte migration, neutralizing the positively charged 

peptide complement factor C5a, and sequestering acute phase pro-

teins.
7–10
 A systematic review concluded that in the clinical environ-

ment, heparin can decrease the level of inflammatory biomarkers 

but urged the need for more data from larger studies.
11

Acute respiratory distress syndrome (ARDS) is one of the com-

monest complications of COVID-19 infection. Activation of the 

coagulation system has been shown to be relevant in the patho-

genesis of ARDS. Ozoline et al demonstrated that median plasma 

concentrations of tissue factor and plasminogen activator inhibi-

tor-1 were significantly higher at day seven in patients with ARDS, 

as compared to non-ARDS.
12
 The mechanisms contributing to this 

lung coagulopathy are localized tissue factor-mediated thrombin 

generation, and depression of bronchoalveolar plasminogen acti-

vator-mediated fibrinolysis, mediated by the PAI-1 increase. 
12,13 

Treatment with heparin may thus be helpful in mitigating this pul-

monary coagulopathy. A meta-analysis noted that adjunctive treat-

ment with LMW H within the initial 7-day onset of ARDS reduces 

the risk of 7-day mortality by 48% and the risk of 28-day mortal-

ity by 37% in addition to significantly improving PaO2/FiO2 ratio 

(the improvement is particularly important in the subgroup receiv-

ing high-dose LMW H of ≥ 5000 units/d).
14
 The possible need for a 

higher dose was also noted in a study of critically ill patients with 

sepsis who “failed” thromboprophylaxis.
15
 Of the 42/355 (12.5%) 

patients who developed a venous thromboembolism, ARDS was the 

significant risk factor.
15
 In this context, because the coagulopathy 

in ARDS may have commenced in the lungs (and in many cases, is 

limited to it), nebulized anticoagulation would seem a reasonable 

strategy. However, despite animal trials, this approach has not yet 

found clinical utility.
16

© 2020 International Society on Thrombosis and Haemostasis

Manuscript handled by: David Lillicrap 

Final decision: David Lillicrap, 1 April 2020 



KEY MESSAGES: 

 

Key question: 

Does therapeutical doses of heparin bring benefit in the management of respiratory failure in COVID 

19 patients? And is it safe? 

 

Bottom line: 

Our results show a significant improvement of hypoxemia in COVID-19 patients treated with early 

heparin therapy. 

 

Why read on? 

DIC may play a major role in the development of respiratory failure in COVID-19 and 

anticoagulation could be incorporated in the standard-of-care for these patients 

HEPARIN THERAPY IMPROVING HYPOXIA IN COVID-19 PATIENTS - A CASE SERIES

ELNARA MARCIA NEGRI, BRUNA PILOTO, LUCIANA KATO MORINAGA, CARLOS VIANA POYARES JARDIM, SHARI
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HEPARIN THERAPY IMPROVING HYPOXIA IN COVID-19 PATIENTS - A CASE 
SERIES  - PROTOCOLO

Profilaxia de TEV para todos os infectados Enoxparina 0,5mg

Manter hidratação adequada em todos os estágios 

IMPORTANTE - período da intervenção - Enoxparina 1mg kg dia dividida em 2 doses ou heparina
5000 UI SC 6;6 hs ou 10.000 UI SC 12;12 horas, INICIAR assim que o paciente mostrar os primeiros
sinais de hipoxemia com necessidade de suplementação de oxigênio, SAT 93% OU MENOR EM AR
AMBIENTE. Dimero D – errático, pode demorar para subir, não esperar para guiar aumento das
doses e evolução. Atençao aos pacientes com IMC >35. (ajustar para peso) considerar heparina EV
desde o inicio.

Se internados em Uti e sob VM e ou IMC >35 – consideramos manter heparina EV continua
suficiente para manter o TTPA em torno de 2,0 junto com a terapêutica de suporte. Iniciar
heparina plena TTPA 2,0 A 2,5 se identificado algum evento trombótico.

PIORA RADIOLÓGICA, sem elevação substancial do Dímero D, muitas vezes com
elevação importante da PCR e ocasionalmente da DHL. Fibrogenese? Infecção
bacteriana secundária? Metilprednisolona 0,5 a 1 mg kg dia 5 dias seguida de
desmame em 7 a 10 dias, e escalonamento de antibióticos se apropriado.





ASSOCIAÇÃO DE ANTICOAGULAÇÃO DE DOSE DE TRATAMENTO COM 
SOBREVIVÊNCIA HOSPITALAR ENTRE PACIENTES HOSPITALIZADOS COM COVID-19
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COVID 19 – NÃO FENÓTIPOS DIFERENTES, MAS UMA 
DOENÇA ESPECTRAL



CONCLUSÕES E PERGUNTAS A SEREM RESPONDIDAS

 Risco trombótico em Covid-19 é real, ocorre em todas as fases da 

doença e se correlaciona com insuficiência respiratória;

 Trombose acontece apesar das doses profilática;

 Doses devem ser ajustadas na obesidade (maior risco)

 Anticoagulação plena precoce – pode prevenir VM? menos sequelas?

 Anticoagulação plena em UTI e MV – menos tempo em MV? Menor 

impacto renal e na IMOS?

 Duração da tromboprofilaxia após a alta?
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