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SYNOPSIS: COVID-19 is a systemic disease that primarily injures the vascular endothelium, causing a unique lung injury in which 
different management strategies may need to be considered to address the specific physiology of each patient.

SOURCE: Marini JJ, Gattinoni L. Management of COVID-19 respiratory distress. JAMA 2020; April 24. doi: 10.1001/jama.2020.6825. 
[Epub ahead of print].

Although patients with COVID-19 respiratory 
failure meet acute respiratory distress  
 syndrome (ARDS) criteria, these patients 

may fail to qualify as the typical ARDS patient. 
Marini and Gattinoni believe that the primary 
goal prior to intubation for COVID-19 respiratory 
failure patients should be adequate gas exchange 
and avoiding patient self-induced lung injury 
(P-SILI). They support the use of supplemental 
oxygen, continuous positive airway pressure (CPAP), 
noninvasive ventilation (NIV), and high-flow nasal 
cannula (HFNC) as indicated to attain the goal of 
adequate oxygenation and non-vigorous breathing. In 

addition to these strategies, they also support awake 
prone positioning to reduce respiratory effort, which 
can worsen both lung and vascular stress. If, at any 
point, strong inspiratory efforts persist despite these 
strategies, they believe in early intubation.  

Once intubated, Marini and Gattinoni described 
COVID-19 respiratory failure patients as “type L” 
and “type H” patients. Typically, type L respiratory 
failure patients are those with scattered ground glass 
on imaging along with well-preserved compliance 
and typically are not positive end-expiratory pressure 
(PEEP)-responsive. The objective in these patients is 
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to minimize pulmonary stress, optimize 
oxygenation, and avoid ventilator-induced 
lung injury (VILI). The clinicians favor 
treating these patients with minimal 
PEEP (< 10 cm H2O) and more liberal 
tidal volumes (Vt), such as 7-8 mL/kg, 
if indicated. They aim to reduce oxygen 
demand and consider prone positioning. 
The rationale for these ideals is that the 
higher PEEP may be ineffective, adding 
to dead space and adversely redirecting 
blood flow. The stricter, lower Vt may be 
unnecessary for these patients, especially if 
their plateau and driving pressures are well 
below 30 and 15 cm H2O, respectively.  

On the other hand, the type H respiratory 
failure patients are those with extensive 
infiltrates, with both atelectasis and edema 
adding to the disease process. These 
patients have lower compliance and are 
PEEP-responsive more often, but also 
often appear much more dyspneic. The 
objective in these patients is to reduce and 
evenly distribute lung and vascular stresses, 
optimize oxygen, and avoid VILI. The 
clinicians favor treating these patients with 
higher PEEP (< 15 cm H2O) and lower 
Vt (5-7 mL/kg), similar to typical ARDS 
patients, to reduce oxygen demand. The 
rationale for these treatment strategies 
is that this disease process more closely 
behaves like ARDS and responds to 
typical ARDS treatment. Implementation 
of prone positioning should be strongly 
considered. The clinicians also stressed that 
the weaning phase may be a dangerous 
time in which VILI may occur. They 
warned that it is profoundly important to 
make transitions cautiously, avoid abrupt 
changes, and use spontaneous trials only at 
the very end of the weaning process. 

Marini and Gattinoni admitted that type 
L and type H patients are theoretical 
extremes of a spectrum that includes 
intermediary stages in which the 
characteristics may overlap. Overall, they 
stressed that COVID-19 causes unique 
lung injury in which different management 
strategies may need to be considered to 
address the specific physiology of each 
patient.

  COMMENTARY
Although most COVID-19 patients 
with respiratory failure meet the criteria 
for ARDS, some clinicians have noted 

profound differences in some COVID-19 
patients when compared to typical ARDS 
patients. It is important to stress that 
even though the portal for COVID-19 is 
inhalational, which obviously affects the 
alveoli, there also is a profound vascular 
defect that contributes not only to disease 
pathophysiology but also to disease 
severity. 

As opposed to typical ARDS, Marini 
and Gattinoni believe COVID-19 
ARDS (CARDS) may be associated with 
substantial differences in pathophysiology. 
In the early phases of respiratory 
failure, they believe the disease process 
typically is complicated by pulmonary 
vascular dysregulation rather than 
alveolar edema. This often is followed 
by extreme hypoxemia and air hunger 
with high minute ventilation, but without 
respiratory distress. The pulmonary 
vascular dysregulation is thought to be 
the result of vasoplegia in which the lung 
cannot regulate perfusion to keep up with 
the ventilation. The net effect is not only 
profound hypoxia but also profound 
hypercapnia and dead-space ventilation. 
Often, these patients, identified as type 
L, are noted to have hypoxia out of 
proportion to lung infiltrates, along with 
relatively well-maintained compliance 
and a subsequently low response to PEEP. 
Higher than necessary PEEP levels may 
create dead space and redirect blood 
flow. In treating these patients, who 
maintain good lung compliance, it may be 
appropriate to accept slightly higher Vt 
at 7-8 mL/kg ideal body weight without 
worsening VILI as long as the plateau 
pressures are acceptable (i.e., plateau 
pressures and driving pressures well below 
30 and 15 cm H2O, respectively). Marini 
and Gattinoni stressed that these goals 
should be maintained and not ignored. 
The higher Vt with still well-maintained 
plateau pressures will help to avoid 
reabsorption atelectasis and hypercapnia. 

They also believe prone positioning 
should be considered carefully. Since the 
key issue in this early stage is disrupted 
vasoregulation, the pathophysiology of 
the disease process for a particular patient 
may be different, and prone positioning 
may worsen dead space ventilation and 
must be considered cautiously. To balance 
the theories of Marini and Gattatoni, it 
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also must be highlighted that managing patients with 
strict type L method may need to be approached with 
caution because it also may do harm if not applied 
in the appropriate setting with careful attention to 
specific responses to each intervention.  

Although some of these type L patients stabilize 
and improve, the clinicians believe others will 
progress to the next stage, type H. The reason for 
progression is thought to be due to either disease 
severity or suboptimal management. Unfortunately, 
the spontaneous vigorous inspiratory effort, which 
may occur prior to fatigue or sedation, leads to high 
transpulmonary pressures and contributes to P-SILI, 
which also leads to increased blood flow and vascular 
pressures to the lung, eventually leading to vascular 
injury. If intubated, higher than needed PEEP in the 
early stages of disease also may hinder more than 
help. Clinicians now believe that the later stages of 
COVID-19 respiratory failure, or type H, may be more 
similar to typical ARDS. 

It is well-described that ARDS is a disease process 
of non-cardiogenic pulmonary edema with low lung 
compliance associated with shunt-related hypoxia most 
often due to reduced lung size. The typical treatment 
of ARDS or type H patients includes increasing lung 
size by increasing the levels of PEEP along with other 
maneuvers, including prone positioning. To decrease 
VILI, which is caused by high transpulmonary pressure, 
patients are treated with low Vt. 

According to the National Institutes of Health (NIH) 
expert panel, all patients with COVID-19 respiratory 
failure should be treated similarly to ARDS patients.1 
In essence, the expert panel believes that all COVID-19 
patients with respiratory failure should be treated like 
type H. Escalation to HFNC over noninvasive positive 
pressure ventilation (NIPPV) is preferred. If NIPPV is 
attempted in the absence of HFNC, they recommend 
a closely monitored trial. The NIH also recommends 
early intubation in a controlled setting. The panel 
recommends low Vt ventilation (Vt 4-8 mL/kg of 
predicted body weight) over higher Vt ventilation (Vt 
> 8 mL/kg). If the patient is mechanically ventilated 
with refractory hypoxemia despite optimized 
ventilation, the panel recommends prone ventilation 
for 12-16 hours a day. If patients have severe ARDS 
and hypoxemia despite optimized ventilation and 
other rescue strategies, the panel recommends a trial of 
inhaled pulmonary vasodilator as a rescue therapy. If 
no rapid improvement in oxygenation is observed, the 
patient should be tapered off treatment.  

Shortly after the article by Marini and Gattinoni was 
released, Ziehr and colleagues published a manuscript 
reflecting their experience at Massachusetts General 

Hospital further supporting the recommendations 
made by the NIH expert panel. Patients in their cohort 
were managed with established ARDS therapies, 
including low Vt ventilation, conservative fluid 
administration, and, in many cases, prone ventilation. 
It must be highlighted that almost all patients 
were intubated on the day of admission. With a 
minimum follow-up of 30 days, overall mortality was 
16.7%, and the majority of patients were extubated 
successfully and discharged from the intensive care 
unit (ICU).2 With their findings, Ziehr and colleagues 
provided a pathophysiologic justification for the use 
of early intubation and established ARDS therapies, 
including low Vt and early prone ventilation, for 
COVID-19 respiratory failure. 

Overall, clinicians agree that COVID-19 respiratory 
failure is complex. Ziehr and colleagues, along with 
the NIH expert panel, provide evidence to support 
traditional ARDS strategies. Marini and Gattinoni 
support the principle of separating COVID-19 patients 
according to their specific clinical presentation and 
treating accordingly, but they also recognize that type 
L and type H patients are the extremes of a spectrum 
that includes intermediate stages in which their 
features may overlap. To complicate issues further, an 
additional feature of the disease process is a highly 
activated coagulation cascade with extensive micro- 
and macro-thromboses, not only in the lung, but also 
in other organs.3 Endothelial damage is a substantial 
issue that disrupts not only pulmonary vasoregulation, 
but also further impairs ventilation-perfusion 
mismatch and promotes thrombogenesis often leading 
to end-organ damage. Further studies are needed to 
delineate if alternative ventilator strategies are needed 
as well as to optimally manage the thrombogenic 
nature of the disease process, which many believe 
is a substantial aspect of this puzzle. Until then, 
the optimal management strategy is to do no harm 
following proven ARDS strategies, but also to balance 
the “one-size-fits-all” guidelines with the knowledge 
that these patients may have some distinct differences 
in clinical features and physiology that may need to be 
considered for optimal management.  
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SYNOPSIS: In a retrospective study involving 449 patients with severe COVID-19 requiring intensive care unit admission, those patients 
with a positive sepsis coagulation score or D-dimer greater than 3.0 mcg/mL who received prophylactic doses of low molecular weight 
heparin exhibited lower 28-day mortality.

SOURCE: Tang N, Bai H, Chen X, et al. Anticoagulant treatment is associated with decreased mortality in severe coronavirus disease 2019 
patients with coagulopathy. J Thromb Haemost 2020;18:1094-1099.

The novel coronavirus disease 2019 (COVID-19) 
pandemic has shown that a large proportion of 

patients requiring admission to the intensive care 
unit (ICU) exhibit abnormal coagulation markers 
suggesting an activation of the coagulation cascade. 
In fact, patients with elevated D-dimer levels had 
higher mortality than patients with lower or normal 
D-dimer levels.1 Tang et al2 reported a retrospective 
observational study from Jan. 1 to Feb. 13, 2020, 
involving 449 ICU patients with severe COVID-19 
at Tongji Hospital of Huazhong University of Science 
and Technology in Wuhan, China. Severe COVID-19 
was defined as respiratory rate ≥ 30 breaths/minute, 
arterial oxygen saturation ≤ 93% at rest, and PaO2/
FiO2 ≤ 300 mmHg. Anticoagulation therapy was 
defined as receiving unfractionated heparin (UFH) 
or low molecular weight heparin (LMWH) for seven 
days or longer. The authors compared mortality 
between heparin users vs. nonusers. The authors 
performed a multivariate analysis to correlate age, 
gender, use of heparin, prothrombin time (PT), platelet 
count, and D-dimer levels with 28-day mortality, and 
they risk-stratified patients based on sepsis-induced 
coagulopathy (SIC) score and D-dimer levels. Patients 
were excluded if they had bleeding diathesis, a hospital 
stay less than seven days, and a lack of information 
about coagulation parameters.

Out of 449 patients, 99 (22%) patients received 
anticoagulation for at least seven days, with 
94 patients receiving LMWH (40 mg to 60 mg 
enoxaparin/day) and five receiving UFH (10,000-
15,000 U/day). These patients were compared to the 
remaining 350 patients without anticoagulation or 
who were anticoagulated for less than seven days 
(control group). The mean age was 65 ± 12 years, 
and comorbid conditions were present in 60.6% of 

the patients, with hypertension (39.4%) and diabetes 
(20.7%) the most common. There was no difference in 
28-day mortality between heparin users vs. nonusers 
(30.3% vs. 29.7%; P = 0.910). In a multivariate 
logistic regression model, D-dimer, PT, and age were 
positively correlated, and platelet count was negatively 
correlated with 28-day mortality. Furthermore, 97 
(21.6%) patients out of the total had a positive SIC 
score (≥ 4 points). In these patients, anticoagulation 
use showed a statistically significant decrease in 
mortality (40% vs. 64.2%; odds ratio [OR], 0.372; 
95% confidence interval [CI], 0.15-0.90; P = 0.029). 
There also was a 20% mortality reduction in heparin 
users who had D-dimer greater than 3.0 mcg/mL 
(32.8% vs. 52.4%; OR, 0.442; 95% CI, 0.226-
0.865; P = 0.017). The investigators concluded that 
anticoagulation using LMWH (40-60 mg/day) or UFH 
(10,000-15,000 UI/day) was associated with lower 28-
day mortality in patients with severe COVID-19 who 
had an SIC score ≥ 4 or D-dimer ≥ 3.0 mcg/mL.

  COMMENTARY
Severe COVID-19 disease has been associated with 
activation of the coagulation cascade, leading to 
a procoagulant and proinflammatory state due to 
diffuse endothelial damage affecting multiple organs.3 
About 80% of ICU non-survivors with COVID-19 
had elevated D-dimer levels (median 5.2 mcg/mL; 
interquartile range, 1.5-21.1). A D-dimer greater 
than 1 mcg/mL has been described as a prognostic 
factor for increased mortality in severe COVID-19.1 
Therefore, the presence of elevated D-dimer levels in 
patients with severe COVID-19 admitted to the ICU 
requires in-depth evaluation to determine whether 
these patients would benefit with a full dose of 
anticoagulation. 
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This study by Tang et al is an interesting and 
hypothesis-generating study with several limitations 
that need consideration before widespread 
implementation of anticoagulation therapy in severe 
COVID-19. This was a retrospective study with 
unmatched cases (treated with anticoagulation 
for at least seven days) and control patients (no 
anticoagulation treatment or treated for less than 
seven days) admitted to the ICU over a short period 
of six weeks. The doses of LMWH or UFH reported 
in the article are approved and recognized as 
prophylactic dosing for patients with normal renal 
function. In fact, in the United States or Europe, the 
use of a prophylactic anticoagulation regimen with 
LMWH or UFH is considered standard of care for 
any ICU patient unless specifically contraindicated. 
However, here only 99 (22%) patients were receiving 
prolonged prophylactic anticoagulation despite being 
a high-risk population (e.g., bed-ridden, critically ill) 
for deep venous thrombosis (DVT) or pulmonary 
embolism (PE). Therefore, the title and conclusion of 
the article should be interpreted with caution because 
the purported benefit was due to only a prophylactic 
dose of LMWH or UFH. 

The authors did not describe details on the care 
measures implemented during the patients’ ICU 
stays; specifically, data regarding the use of 
glucocorticoids or immunomodulators (tocilizumab, 
hydroxychloroquine, anakinra) are lacking. These 
medications attenuate the development of SIC, and it 
raises the question of whether they may have favored 
the effect of anticoagulants. Furthermore, the authors 
did not report information on the proportion of 
patients who developed deterioration in clinical status, 
septic shock, acute kidney injury, severe (PaO2/FIO2  
< 100) acute respiratory distress syndrome (ARDS), 
or coinfection. Any of these conditions can predispose 
to coagulopathy and impact ICU mortality.4 The 
mortality benefit was not detected in the initial 
analysis between heparin users vs. nonusers; instead, 
it was found in a subset of patients with an elevated 
SIC score or D-dimer level. Whether this was due 
to statistical chance or actual causation is hard to 
determine. Implementing an anticoagulation protocol 
either using full or prophylactic dosing based on SIC 
score may not be appropriate, since only 21.6% of the 
patients had an elevated SIC score. 

Furthermore, it still is not clear whether a high 
D-dimer level is revealing an active thrombotic state 
or whether a high D-dimer is a consequence of overt 
disseminated intravascular coagulation (DIC) that 
may increase the chances of bleeding down the road. 
Therefore, it is important to assess objectively whether 
these patients with elevated D-dimer levels have a 
hypercoagulable or hypocoagulable state. Finally, the 

study showed that anticoagulation therapy in patients 
with D-dimer below 1 mcg/mL had a strong tendency 
(non-statistically, but probably clinically relevant) for 
higher mortality than untreated patients. This finding 
should be examined further in a larger study.

The fact that viral infections promote a severe 
inflammatory response resulting in activation of 
the coagulation cascade is well-known, and it can 
manifest with bleeding, thrombosis, or both.5,6 
However, it is unclear why some non-hemorrhagic 
viruses cause bleeding (e.g., influenza H5N1), 
while others are associated with thrombosis (e.g., 
cytomegalovirus, severe acute respiratory syndrome 
[SARS]-associated coronavirus [SARS-CoV], influenza 
H1N1, or parvovirus B19), and yet others show 
both complications (e.g., varicella-zoster virus [VZV] 
or herpes simplex virus [HSV]).5,7 The COVID-19 
pandemic, like SARS, has revealed many cases of 
coagulopathy. It has been reported that 71.4% of 
patients who die due to COVID-19 have coagulopathy 
and meet criteria for DIC, compared to only 0.6% 
of patients who survive exhibiting signs of DIC.8 
Case series indicate that these patients do not have a 
bleeding diathesis, but rather a prothrombotic DIC 
with frequent venous and arterial microthrombotic 
events causing ischemic limbs, strokes, ventricular 
thrombosis, pulmonary embolism, central line, dialysis 
catheter, or hemofilter thromboses that responded 
to tissue plasminogen activator (tPA).9,10 A large 
Danish observational study of 184 ICU patients with 
COVID-19 pneumonia found a cumulative incidence 
of the composite outcome of symptomatic PE, DVT, 
ischemic stroke, myocardial infarction, or systemic 
arterial embolism in 31% (95% CI, 20-41%) of the 
patients, with PE being the most frequent thrombotic 
complication (n = 25, 81%).11 Using these data, we 
have to consider that a significant proportion of 
patients with severe COVID-19 are at high risk for 
thrombotic complications and will meet criteria for 
DIC.

It is important to note that elevated D-dimer levels 
alone or in combination with abnormal prothrombin 
time or fibrinogen levels have very low specificity 
for DVT or PE.12,13 Therefore, additional tests 
may be helpful to identify hypercoagulability, like 
thromboelastography (TEG)14,15 or rotational 
thromboelastometry (ROTEM)14 and measuring 
procoagulant markers (factor V, factor VIII, Von 
Willebrand factor),4,15 anticoagulant markers 
(antithrombin III, activated protein C),4,15 or D-dimer/
fibrinogen ratio.12,13 These tests may aid in deciding 
whether a patient with severe COVID-19 would 
benefit from full anticoagulation or not.4 At this time, 
a meta-analysis of 24 trials involving 14,767 patients 
indicates that full anticoagulation therapy in sepsis is 
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not associated with a reduction in mortality, including 
in patients with sepsis-induced coagulopathy.16,17 
However, despite the increase in bleeding events, a 
significant reduction in mortality (risk ratio 0.72, 95% 
CI, 0.62-0.85) was observed in the population with 
sepsis-induced DIC.16 These data reinforce the goal of 
correctly identifying patients with severe COVID-19 
who may benefit from full anticoagulation.

Solving the anticoagulation dilemma in COVID-19 
remains challenging. Increasing anticoagulant doses 
alone may not change outcomes in patients with 
severe COVID-19. Novel anti-inflammatory agents, 
such as IL-6 or IL-1 antagonists, glucocorticoids, and 
other approaches to attenuate the hyperinflammatory 
response driving the prothrombotic state should 
be considered. More studies are needed to define 
biomarkers or laboratory tests that may help in 
identifying hypercoagulable patients, along with 
prospective randomized controlled trials to assess 
the impact of full-dose anticoagulation in these 
patients. Until then, institutions should create an 
anticoagulation strategy based on clinical signs, 
symptoms, and selected laboratory tests to better 
identify those patients with a hypercoagulable 
or hypocoagulable state to guide the degree of 
anticoagulation.  
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SYNOPSIS: In this group of patients hospitalized with severe COVID-19, the majority of whom required invasive ventilation, 68% had 
clinical improvement after treatment with remdesivir on a compassionate-use basis.
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SOURCE: Grein J, Ohmagari N, Shin D, et al. Compassionate use of remdesivir for patients with severe COVID-19. N Engl J Med 2020; 
April 10. doi: 10.1056/NEJMoa2007016. [Epub ahead of print].

The severe acute respiratory coronavirus 2 (SARS-
CoV-2) and the disease it causes, COVID-19, 

have overwhelmed health systems globally, with more 
than 3 million confirmed cases and 230,000 deaths as 
of this writing.1 In severe cases requiring admission to 
the intensive care unit (ICU) or invasive ventilation, 
mortality rates upward of 60% to 70% have been 
reported.2-3 Currently, there is no proven effective 
therapy, and management has largely consisted of 
supportive care, including various forms of oxygen 
support. Ongoing trials using antiretrovirals, anti-
inflammatory agents, and convalescent plasma are 
ongoing. 

Remdesivir is a prodrug of a nucleotide analogue that 
inhibits viral ribonucleic acid (RNA) polymerases. 
Gilead Sciences sponsored early compassionate use 
of remdesivir for hospitalized COVID-19 patients 
beginning Jan. 25, 2020. Criteria included oxygen 
saturation 94% or lower while breathing room air or 
on oxygen support, a creatinine clearance above  
30 mL/minute, serum transaminases less than five 
times the upper limit of normal, and patients taking no 
other investigational agents for COVID-19. Planned 
treatment consisted of a 10-day course of remdesivir, 
with a loading dose of 200 mg intravenously (IV) on 
day 1, followed by 100 mg daily for nine days. Follow-
up was continued through at least 28 days after 
beginning treatment or until discharge or death. 

In total, 61 patients received at least one dose of 
remdesivir, although eight patients were excluded 
because of missing baseline information or an 
erroneous start date, leaving 53 patients for analysis. 
Seventy-five percent of these received the full 10-day 
treatment. Patients from the United States, Europe, 
and Canada comprised the bulk of the cohort. The 
median age was 64 years (interquartile range [IQR] 
48-71), 75% were male, and at baseline 34 patients 
(64%) received invasive ventilation (30 on mechanical 
ventilation, and four received extracorporeal 
membrane oxygenation [ECMO]). The median 
duration of symptoms before initiation of remdesivir 
treatment was 12 days (IQR 9-15).

Over a median of 18 days (IQR 13-23) after receiving 
remdesivir, 36 of 53 patients (68%) improved 
regarding oxygen support, including 17 of 30 patients 
(57%) receiving invasive mechanical ventilation who 
were extubated and three of four patients (75%) on 
ECMO who stopped receiving it. As of the last follow-
up, 25 of 53 patients (47%) had been discharged 
(24% of those who received invasive ventilation, 89% 
of those receiving noninvasive ventilation support). 

Overall mortality in the cohort was 13%. Adverse 
events, most commonly increased hepatic enzymes, 
diarrhea, rash, renal impairment, and hypotension, 
occurred in 60% of patients, with 23% of patients 
experiencing serious adverse events (e.g., multi-organ 
dysfunction, septic shock).

  COMMENTARY
This preliminary report describing the clinical 
outcomes seen in a small group of patients hospitalized 
for severe COVID-19 disease treated with remdesivir 
is encouraging, although interpretation is difficult, 
primarily given the lack of a randomized control 
group. Remdesivir has broad-spectrum activity against 
a variety of virus families, has in vitro activity against 
SARS-CoV-2, and previously has been shown to have 
a favorable safety profile. It is unclear whether the 
listed adverse events from this report were actually 
a result of remdesivir, since these issues have been 
reported as part of the disease spectrum of COVID-19.
After this report was published, a randomized, double-
blind, placebo-controlled multicenter trial out of 
Hubei, China, found no statistically significant benefits 
for remdesivir, although there was a trend toward 
faster time to clinical improvement among those who 
received it.4 A few points are noteworthy, however. 
First, patients enrolled in this study were allowed to 
receive lopinavir-ritonavir, steroids, and interferons 
concomitantly. Second, the study stopped enrolling 
early, with a subsequent reduction in statistical power 
from 80% to 58%. Third, the patient population in 
the Hubei study had fewer patients on higher oxygen 
support (i.e., high-flow nasal cannula, noninvasive or 
invasive mechanical ventilation, ECMO): 18% of the 
remdesivir group, 13% of the placebo group. 

In contrast, it was announced recently that a 
preliminary analysis of a National Institute of Allergy 
and Infectious Diseases clinical trial found that 
COVID-19 patients treated with remdesivir had a 
31% faster recovery time compared to placebo (P < 
0.001), with a median time to recovery of 11 vs. 15 
days.5 Furthermore, a survival benefit was suggested, 
with a mortality rate of 8.0% for the remdesivir group 
vs. 11.6% for the placebo group (P = 0.059).5 It is 
also important to note that regardless of these mixed 
findings, remdesivir has not been shown to be curative 
or preventive. As we await more formal details from 
these trial results, we should continue the type of ICU 
level care that has resulted in clinically meaningful 
outcomes for critically ill patients after decades 
of research, namely the A2F bundle (Assessing/
preventing/managing pain, both spontaneous 
awakening and breathing trials, choice of analgesia/
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1.  In the correspondence by Marini and 
Gattinoni, what type of COVID-19 patient 
has respiratory failure with scattered ground 
glass on imaging along with well-preserved 
compliance that typically is not PEEP-
responsive? 
a. Type A
b. Type B
c. Type H
d. Type L 

2.  The goal in treating COVID-19 respiratory 
failure is to avoid: 
a. patient self-induced lung injury. 
b. high-flow nasal cannula.
c. intubation.
d. extracorporeal membrane oxygenation.

3.  In the study by Tang et al, prophylactic dose 
anticoagulation in patients with COVID-19 
was associated with:
a. significant mortality reduction in a subset 
of patients with a high sepsis-induced 
coagulopathy score and/or D-dimer level. 
b. significant mortality reduction in all 
intensive care unit patients.
c. no significant difference in 28-day mortality.
d. significant rates of non-life-threatening 
hemorrhage.

4.  What was a main observation found in the 
study by Grein et al in the use of remdesivir for 
patients with severe COVID-19?
a. Improvement in severity of symptoms
b. Reduction in viral load
c. Improvement in oxygen support 
d. Improvement in shock parameters

sedation, delirium assessment/prevention/
management, early mobility/exercise, and 
family engagement).6  
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