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The authors reply:

Despite state-of-the-art pharmacotherapy and refine-
ment in conventional mechanical ventilation (i.e., high 
positive end-expiratory pressure), the in-hospital mor-

tality rate of severe acute respiratory distress syndrome (ARDS) 
resulted from any disease entity is still unacceptably high (1), 
raising the urgent need to find an alternative and safe strategic 
management to those of severe ARDS patients. Combined bron-
chodilators and lung protective strategies along with frequent 
administration of antibiotics is the standard therapy (ST) for 
ARDS. A growing number of evidences have shown that in severe 
ARDS patients, especially in those with unstable hemodynamics, 
combination of extracorporeal membrane oxygenation (ECMO) 
and ST could offer a better prognostic outcome than ST alone for 
this kind of critically ill patients (2), highlighting monotherapy 
for saving life is not enough for setting of severe ARDS in most 
of the time. This scenario is typically similar to the patients with 
severe septic shock frequently in need of combined antibiotic use.

There are too numerous to enumerate that systemic in-
flammatory response syndrome (SIRS) following ECMO sup-
port (3) is associated with unfavorable prognostic outcomes 
(3). Research has further elucidated that SIRS is elicited by 
inflammatory reactions, especially from those of innate and 
adaptive immune pathways (4), suggesting transfusion of mes-
enchymal stem cells (MSCs) may be an innovative therapy for 
SIRS through their strong capacities of anti-inflammation and 
immunomodulation.

Dr. Zhu (5) has given an opinion on our recent report (6),  
published in Critical Care Medicine, of phase I clinical trial 
with human umbilical cord-derived MSCs therapy for mod-
erate-severe ARDS patients. They mentioned that “ARDS 
patients received mechanical circulatory support therapies 
should not be included. Otherwise, under the condition of ‘the 
small sample size and lack of control group’ as authors said, the 
evidence supporting conclusions is weak.” With all due respect, 
we would have several responses to the comments. First, this is 
a phase I clinical trial that mainly focused on the investigation 
of the safety rather than on the efficacy. Thus, any combination 
therapy that might offer benefit for the study patients could 
be undoubtedly acceptable, that is, saving the life is the first 
priority and any strategy should be honestly reported. Second, 
these circulatory mechanical-supported human umbilical cord 
mesenchymal stem cells (HUCDMSCs)-transfused patients 
were the extremely severe ARDS cases complicated with ad-
vanced heart failure, multiple organ dysfunction and unstable 
hemodynamics poorly responded to inotropic agents. Accord-
ingly, in view of the aforementioned issues (2–4), we supposed 
that the patients were uneventfully discharged from hospital 
could be attributed by the synergic effect of combined ECMO-
supported HUCDMSCs therapy rather than to only the ECMO 
support. Given the above reasons, we encourage to use this new 
weapon of combination strategies instead of the MSCs therapy 
only for the treatment of severe ARDS patients regardless the 
causal etiology in the future of our clinical practice, especially 
in those patients with unstable hemodynamics who are refrac-
tory to ST. Finally, we duly concluded by emphasizing once 

again that these three cases with mechanical circulatory sup-
port should be enrolled in the phase I study beyond dispute.
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Optimizing the Risk-Benefit Balance of 
Thromboprophylaxis in Critically Ill Patients 
With Coronavirus Disease 2019

To the Editor:

We read with interest the narrative review by Iba et al 
(1) about the state of knowledge on coagulopathy in 
patients with coronavirus disease 2019 (COVID-19),  

published recently in Critical Care Medicine. We appreciate the 
important work provided by the authors on a rapidly evolving 
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subject depending on the several studies already published (2–5). 
As mentioned by the authors (1), activation of the coagulation 
pathway seems to be a key point in the clinical picture of patients 
COVID-19 admitted to ICU. d-dimer level and fibrinogen con-
centration have been reported as markers that can help the clini-
cian for the patient’s prognosis but also in the research for venous 
thromboembolism (VTE), that can also contribute to the degra-
dation of pulmonary function (2–5). Indeed, several recent stud-
ies reported higher rate of VTE compared with non-COVID-19 
acute respiratory distress syndrome patients despite thrombo-
prophylaxis (3, 4) probably due to the association of endotheli-
itis (5), cytokine storm (2) and the enhanced platelet-vessel wall 
interaction described in these patients in addition to the main 
independent risk factors already reported in mechanically venti-
lated ICU: male gender, high body mass index (BMI), and use of 
neuromuscular blockers. For all of these reasons, optimal throm-
boprophylaxis is crucial in ICU patients with COVID-19. In their 
article, Iba et al (1) summarize these current recommendations. 
Nevertheless, we completely disagree with the dosing recommen-
dations for low molecular weight heparin (LMWH), especially 
with a dose of 40 mg of enoxaparin once daily as thrombopro-
phylaxis in ICU patients with COVID-19. Indeed, if the optimal 
dose for thromboprophylaxis remains unclear in ICU patients, 
the dose of at least 50 international units/kg body weight agrees 
with some guidelines, especially in COVID-19 patients where 
overweight is frequently reported. Therefore, the dose suggested 
by the authors seems very suboptimal. Furthermore, dose of 
40 mg of enoxaparin was also the dose reported for thrombopro-
phylaxis in two studies reporting a very high rate of VTE (3, 4).  
It therefore, seems to us that the risk of VTE greatly exceeds the 
benefit of treatment. We rather suggest adapting the doses of 
LMWH according to BMI: 60 mg for BMI greater than or equal 
to 30 kg/m2 and 80 mg for BMI greater than or equal to 40 kg/m2, 
respectively. Doses could be adapted by the measure of peak anti-
Xa and if the risk exceeds the benefit by the risk of bleeding due 
to the higher frequency of acute renal failure in these patients, 
trough anti-Xa activity could be measured or unfractionated 
heparin could be preferred.

As thrombotic complications were frequently reported 
and associated with higher mortality in ICU patients with 
COVID-19, higher dose of LMWH guided by anti-Xa activity 
are probably necessary. We need studies to optimize thrombo-
prophylaxis in these patients.
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The authors reply:

We appreciate the comments from Piagnerelli et al 
(1) on the optimal thromboprophylactic dose of 
heparins in coronavirus disease 2019 (COVID-

19), recent article (2) published in Critical Care Medicine. 
The standard prophylactic dose of low-molecular-weight 
heparin (LMWH) for thromboembolism prevention was 
recommended in most of the initially published guidelines, 
including our International Society on Thrombosis and Hae-
mostasis (ISTH) interim guidance (3). The standard dose 
was recommended because there had not been sufficient 
evidence at that time, and the understanding of pathogen-
esis had not been properly understood. That situation has 
not changed and the recent American College of Cardiology 
guidance recommends enoxaparin 40 mg daily or a similar 
LMWH regimen (e.g., dalteparin 5,000 U daily) for hospital-
ized patients with COVID-19 eligible for anticoagulation (4). 
Indeed, the optimal dose setting is difficult because the path-
ogenesis of thrombus formation is complex and multifacto-
rial. Different from the ordinal thromboembolism caused by 
deep vein thrombosis, many additional factors are involved 
in the development of pulmonary emboli in COVID-19. As 
noted in our review, the derangement of vascular endothelial 
cells, platelet activation, and profound inflammation are in-
volved. As a result, the frequency of thrombosis in COVID-
19 remains high despite anticoagulation with heparins, and 
thromboembolism risk differs depending multiple patient 
factors, and therefore, it can be a reasonable approach to in-
crease the dose for high-risk patients. The recent guidance 
released from ISTH recommended a routine thrombopro-
phylaxis with standard-dose unfractionated heparin (UFH) 
or LMWH with LMWH as the preferred agent for all admit-
ted patients, and in such condition, 30% of experts consid-
ered the use of intermediate-dose LMWH (5). This guidance 
also suggested dose modification based on extremes of 
body weight or deteriorating renal function. For the ICU 
patients, guidance recommends routine thromboprophy-
laxis with prophylactic-dose UFH or LMWH, and 50% of 
experts supported the intermediate-dose of LMWH in 
high-risk patients. While the guidance did not recommend 




