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The 2019 National Survey on Drug Use and 
Health found that 25.8% of people older 
than 18 years of age engaged in binge 

drinking in the previous month and 6.3% engaged 
in heavy alcohol use.1 A similar survey in 2019 
found that 14.5 million people older than 12 
years of age had an alcohol use disorder (AUD). 
In addition, there has been an increase of 210,000 
alcohol-related visits to the emergency department 
(ED) between 2006 and 2014. Approximately 2% to 
7% of hospitalized patients with a history of heavy 
alcohol use will develop moderate to severe alcohol 
withdrawal syndrome (AWS).2 Unfortunately, the 
COVID-19 pandemic has further increased alcohol 
consumption and the potential for AUD.3

Chronic alcohol use causes a downregulation of 
inhibitory γ-aminobutyric acid receptor A (GABAA) 
and an upregulation of excitatory N-methyl-
D-aspartate (NMDA) receptors.2 The sudden 
discontinuation of alcohol use then will cause 
an imbalance between inhibitory and excitatory 
neurotransmitters, leading to symptoms of AWS: 
sweating, tachycardia, tremor, insomnia, nausea, 
hallucinations, agitation, anxiety, seizures, and 
delirium. Benzodiazepines are GABAergic and, 
therefore, recommended first-line as prophylaxis 
and treatment for AWS, seizures, and alcohol-related 
delirium. However, some patients develop resistant 
alcohol withdrawal and, despite high doses of 
benzodiazepines, continue to have severe withdrawal 
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symptoms. In addition, benzodiazepines 
have the potential to cause oversedation 
and respiratory depression, leading to 
escalation in level of care, possible need 
for mechanical ventilation, increased 
length of stay (LOS), and delirium. In an 
effort to lessen benzodiazepine exposure 
while providing sufficient AWS treatment, 
adjunctive therapies have been explored 
targeting both GABAA and NMDA 
receptors. The following is a brief review 
of these therapies in the management of 
AWS patients.  

PHENOBARBITAL
Phenobarbital stimulates GABAA 
receptors and inhibits NMDA receptors, 
thereby acting at the primary receptors 
responsible for AWS.4 Phenobarbital 
has a long half-life (50 to 120 hours), 
which can allow for a self-tapering 
effect; however, it takes a prolonged 
time to reach steady-state without the 
use of a loading dose. Side effects of 
concern are hepatotoxicity, respiratory 
depression, sedation, hypotension, and 
bradycardia, especially with intravenous 
(IV) administration. Severe allergic 
reactions to phenobarbital and other 
aromatic anticonvulsants (e.g., phenytoin, 
carbamazepine, oxcarbazepine) also have 
been documented, including drug reaction 
with eosinophilia and systemic symptoms 
(DRESS), Stevens-Johnson syndrome, and 
toxic epidermal necrolysis (TEN). 

A prospective, randomized, double-
blind trial was conducted in the ED 
of a university-affiliated community 
hospital comparing phenobarbital to 
lorazepam plus chlordiazepoxide for 
mild to moderate AWS.5 Patients with 
severe alcohol withdrawal were excluded 
because of their inability to provide 
informed consent. Patients also were 
excluded if they had other medical illness 
at presentation, were allergic to the 
study medications, or were pregnant. A 
modified Clinical Institute Withdrawal 
Assessment (CIWA) score was used and 
assessed every 30 minutes in the ED, on 
discharge from the ED or admission, and 
at 48 hours. 

Intravenous phenobarbital was given as 
an initial 260-mg dose followed by 130-
mg doses with the interval determined 

by the physician; on discharge, patients 
who received phenobarbital were given 
placebo pills. Intravenous lorazepam was 
given in 2-mg doses, with the frequency 
again at the discretion of the physician, 
and oral chlordiazepoxide pills were 
provided on discharge. The 48-hour 
reassessment also included evaluation of 
medication compliance and relapse with 
alcohol.

Forty-four patients were randomized to 
receive phenobarbital plus placebo (n = 
25) or lorazepam plus chlordiazepoxide 
(n = 19).5 The mean length of ED stay was 
approximately 4.5 hours in each group, 
and three patients in each group required 
inpatient hospitalization. While in the 
ED, patients in the phenobarbital group 
received one to six doses, with a mean of 
2.9 doses, while patients in the lorazepam 
group received one to four doses, with a 
mean of 2.1 doses. 

Each group had a significant reduction in 
modified CIWA scores upon discharge. 
Less than half of patients in each group 
returned to the ED for the 48-hour follow 
up; however, of those 18 patients, there 
was not a significant increase in CIWA 
score, and there was a 100% compliance 
in oral medication use. The authors 
concluded a phenobarbital-based regimen 
in the ED may be beneficial for patients 
with mild to moderate AWS where the 
risk of benzodiazepine misuse is high, 
compliance to outpatient medications is 
poor, or there is a risk of being lost to 
follow up.

Another prospective, randomized, 
double-blind, placebo-controlled study 
was conducted in the ED for patients 
with AWS and likely need for inpatient 
admission.6 Notable exclusion criteria 
were allergies to study medications as 
well as allergies to carbamazepine or 
phenytoin, admission for reasons other 
than alcohol withdrawal, or pregnancy. 
Informed consent was waived initially for 
patients who were either intoxicated or 
presented with altered mental status; this 
study, therefore, included patients with 
severe alcohol withdrawal. All patients 
received symptom-guided lorazepam and 
either one dose of IV phenobarbital  
10 mg/kg over 30 minutes or placebo. 

http://reliasmedia.com
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One hundred ninety-eight patients received study 
medication; however, only 102 patients, divided 
evenly between the two groups, were included in the 
final analysis.6 The primary reasons for exclusion 
were admitting diagnosis other than alcohol 
withdrawal (n = 49), discharge from the ED (n = 
26), and declined consent (n = 18). Patients who 
received phenobarbital were less likely to be admitted 
to the intensive care unit (ICU), while there was 
no difference in the rate of admission to a general 
floor or telemetry unit. Once admitted, patients 
did not require escalation in level of care. Fewer 
continuous infusions of lorazepam were needed, 
and the cumulative lorazepam dose also was less in 
the phenobarbital group. The authors concluded 
phenobarbital given as a large one-time dose may be 
beneficial for patients with severe alcohol withdrawal 
and may prevent ICU admission, although total 
hospital LOS was not decreased.  

A retrospective cohort study of 120 patients admitted 
to a medical ICU for the prevention or treatment 
of AWS received either lorazepam according to the 
institutional Clinical Institute Withdrawal Assessment 
for Alcohol revised (CIWA-Ar) protocol (n = 60) or 
scheduled phenobarbital (n = 60) with lorazepam 
as needed for agitation based on risk of developing 
delirium tremens (DT).7 Patients were excluded from 
the study if they were treated with the lorazepam 
protocol alone for more than 24 hours before starting 
the phenobarbital protocol, were treated for less than 
24 hours, received phenobarbital as an outpatient 
medication, or were pregnant.  

Approximately half the patients in each group had a 
history of withdrawal seizures or DT.7 Although not 
statistically significant, fewer patients in the CIWA-
Ar based group presented in active withdrawal or 
DT compared to patients in the phenobarbital group 
(20 vs. 28, respectively). However, patients receiving 
the phenobarbital protocol left the ICU two days 
earlier, were discharged from the hospital 2.6 days 
earlier, required less mechanical ventilation, and 
used less dexmedetomidine for agitation while not 
mechanically ventilated. The authors also noted less 
frequent nursing assessment was required for patients 
in the phenobarbital protocol, given the CIWA-Ar 
based protocol required assessments from every eight 
hours to every 10 minutes. 

DEXMEDETOMIDINE
Dexmedetomidine is a centrally acting α2-agonist 
administered as a continuous infusion that can be 
used to manage agitation in patients with AWS.4 
Given the lack of activity at either GABAA or NMDA 
receptors, benzodiazepines should be given to prevent 
seizure and DT. Dexmedetomidine does not cause 

significant respiratory depression and has been used 
in non-mechanically ventilated patients. Side effects 
of concern are hypotension and bradycardia. 

A randomized, double-blind, placebo-controlled, 
dose range study compared dexmedetomidine  
1.2 mcg/kg/hr and 0.4 mcg/kg/hr to placebo 
in addition to symptom-based lorazepam in 
patients admitted to the ICU with severe AWS.8 
Notably, patients were excluded if they required 
benzodiazepines for other indications, had second- or 
third-degree heart block, or had active myocardial 
ischemia. Study medications were continued for five 
days or until patients were no longer in withdrawal.  

Twenty-four patients were evenly randomized to 
receive dexmedetomidine 1.2 mcg/kg/hr, 0.4 mcg/
kg/hr, or placebo.8 Although baseline characteristics 
were similar between the three groups, there was a 
higher Acute Physiologic Assessment and Chronic 
Health Evaluation (APACHE) III score in the 
lower dose dexmedetomidine group. There also 
was a higher-than-expected proportion of patients 
requiring mechanical ventilation on initiation of 
dexmedetomidine or placebo (50% and 37.5%, 
respectively). The mean duration of infusion was 61 
hours in the dexmedetomidine group and 70 hours in 
the placebo group. Fifty percent of patients receiving 
dexmedetomidine needed to have the infusion dose 
held or reduced because of hypotension and/or 
bradycardia, and two patients received less than 25% 
of the 1.2 mcg/kg/hr goal infusion rate within the first 
24 hours of the study. Within the first 24 hours, there 
was a significant reduction in cumulative lorazepam 
administered in patients receiving dexmedetomidine; 
however, there was no difference in cumulative 
lorazepam administered at seven days. There was 
no statistical difference in ICU or hospital LOS. 
The authors concluded that dexmedetomidine, even 
at low doses, may help decrease benzodiazepine 
requirements while maintaining symptom 
management even though this did not affect LOS.

A retrospective, multi-center cohort study 
evaluated the association between symptom-based 
benzodiazepines with or without dexmedetomidine 
and the duration of ICU admission.9 This study 
excluded patients who were admitted to the ICU 
for reasons other than alcohol withdrawal, required 
intubation, transferred from an outside hospital, 
or were started on dexmedetomidine after one 
hour of ICU admission. Analysis was controlled 
for age, gender, BMI, admission CIWA score, and 
pre-ICU LOS, and also was stratified based on 
severity of AWS (i.e., mild, moderate, and severe). 
None of the patients received phenobarbital, 
clonidine, or dexmedetomidine monotherapy. After 
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adjustment, patients receiving dexmedetomidine and 
benzodiazepines had a significantly longer ICU LOS 
of 43 hours, which remained significant for all strata 
of AWS severity. The authors specifically selected ICU 
LOS as the primary outcome rather than cumulative 
benzodiazepine exposure to assess resource 
utilization. Given the increased ICU LOS, the authors 
recommended further evaluation and protocolization 
of dexmedetomidine for AWS.

A retrospective cohort study was conducted 
evaluating patients admitted to the ICU receiving 
symptom-based management with and without the 
use of dexmedetomidine.10 Major exclusion criteria 
were patients requiring intubation on hospital or 
ICU admission and a history of seizures. Propensity 
score matching was used to minimize selection bias, 
since dexmedetomidine was used at the provider’s 
discretion and initially was found to be used in more 
patients with severe AWS. After propensity score 
matching, 55 patients were included in each group. 
The primary outcome was change in CIWA-Ar score 
(initial score on ICU admission minus the mean 
CIWA-Ar score for the length of ICU stay); this was 
not significant between the two groups. 

Interestingly, the dexmedetomidine group 
had significantly longer ICU LOS, cumulative 
benzodiazepine requirements, and use of restraints. 
The need for mechanical ventilation and incidence 
of seizures also were higher in the dexmedetomidine 
group, athough this was not significant. Given 
the retrospective nature and lack of protocolized 
dexmedetomidine use in AWS, it is difficult to 
determine if there were patient characteristics that 
may have contributed to increased ICU LOS, need for 
mechanical ventilation, and increased benzodiazepine 
use in the dexmedetomidine group.

KETAMINE
Ketamine is an NMDA receptor antagonist that also 
does not cause significant respiratory depression at 
low doses.4 Concurrent benzodiazepines should be 
given for GABAA stimulation, similar to their use 
with dexmedetomidine. Notable side effects include 
hypertension, tachycardia, and emergence reactions. 
The American Society of Addiction Medicine did not 
include ketamine as an adjunctive medication in the 
most recent guideline; however, it did note further 
research is warranted.  

A retrospective review was completed to assess the 
safety and efficacy of 23 patients receiving ketamine 
for severe alcohol withdrawal.11 Institutional practice 
used sedation assessment in the ICU rather than the 
Withdrawal Assessment Scale, which was reserved 
for assessment of floor patients. Approximately half 

of the patients were initially admitted to the floor 
and transferred to the ICU for alcohol withdrawal 
management. Continuous infusion ketamine was 
initiated with an average dose of 0.2 mg/kg/hr and 
duration of 55.8 hours; one-third of the patients 
received an initial bolus of 0.3 mg/kg. Approximately 
half of the patients received additional adjunctive 
medications (i.e., dexmedetomidine, phenobarbital, 
propofol, and haloperidol) while on ketamine. 
There was a decrease in diazepam equivalent dosage 
after the initiation of ketamine, but this was not 
statistically significant. Eight patients required 
mechanical ventilation (six for the management of 
alcohol withdrawal and six before ketamine was 
initiated). 

The authors concluded it was difficult to determine 
if the decrease in benzodiazepine use after ketamine 
initiation was due to ketamine or the other adjunctive 
agents administered. The use of other adjunctive 
medications also may indicate insufficient dosing of 
ketamine.

A retrospective cohort study was conducted to 
evaluate the use of continuous infusion ketamine as 
an adjunct to symptom-based diazepam treatment 
for patients admitted to the ICU for DT.12 A DT 
guideline was created so that on diagnosis, ketamine 
was administered with an optional initial bolus 
of 0.3 mg/kg followed by an infusion of 0.15 mg/
kg/hr to 0.3 mg/kg/hr, which continued until 
delirium resolved. Patients were not required to be 
mechanically ventilated to receive ketamine.  

All patients were diagnosed with DT; however, 
the majority of patients were admitted to the 
ICU primarily for reasons other than alcohol 
withdrawal.12 Intensive care unit LOS was 
significantly shorter after ketamine guideline 
implementation compared to pre-guideline (5.7 
days vs. 11.2 days, respectively). Hospital LOS 
also was significantly shorter (12.5 days vs. 16.6 
days), cumulative diazepam equivalence dose was 
significantly less, and there were significantly fewer 
intubations (10 vs. 22) with a ketamine protocol. 
The authors did note one patient receiving ketamine 
became oversedated, which resolved after dose 
adjustment. The mean ketamine infusion rate was 
0.19 mg/kg/hr, which continued for an average of 47 
hours. The authors concluded ketamine adjunctive 
therapy may reduce cumulative benzodiazepine use 
and, thus, may decrease delirium and LOS.  

GABAPENTIN
Gabapentin antagonizes the α2-δ1-subunit of voltage-
gated calcium channels, decreasing the release of 
excitatory neurotransmitters.4 Gabapentin is renally 
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eliminated and will accumulate in patients with 
reduced renal function, thereby increasing the risk of 
side effects, including sedation and dizziness. There 
also is a potential for misuse when continued in the 
outpatient setting. Gabapentin has been studied in 
the management of outpatient AWS and may increase 
abstinence while patients are being treated for AUD.  

A single-center, retrospective cohort study evaluated 
the use of a high-intensity lorazepam protocol 
tapered over five days with symptom-based 
lorazepam for breakthrough agitation with and 
without high-dose gabapentin for patients presenting 
to the ED with severe AWS or major risk factors for 
developing severe AWS.13 The high-dose gabapentin 
protocol was a loading dose of 800 mg followed by 
600 mg three times per day. Patients needed to have 
a calculated creatinine clearance of 60 mL/min or 
greater, remained on gabapentin throughout their 
hospital stay, and were discharged with prescriptions 
for continued use. Propensity score matching was 
performed to minimize selection bias for patients 
receiving gabapentin, and ultimately 50 patients were 
included in each group.

The majority of patients in each group were admitted 
to an ICU stepdown service, with some being 
admitted directly to the general medical floor and a 
smaller portion in the ICU.13 Approximately one-
third of patients received the initial loading dose; 
only one patient discontinued use of gabapentin 
while hospitalized, and gabapentin was continued 
as an outpatient in three-quarters of patients. The 
gabapentin group used significantly less lorazepam 
and had a significantly shorter length of hospital 
stay by 1.4 days. At day 3 of hospitalization, 
the gabapentin group had a significantly lower 
maximum and mean CIWA-Ar score compared 
to benzodiazepines alone. A greater proportion 
of patients receiving benzodiazepines alone had 
hypotension, oversedation, and CAM-ICU positivity, 
although these were not statistically significant. There 
was no significant difference in other adjunctive 
medications used between the two groups, with 
clonidine and haloperidol used in the majority of 
patients. The authors concluded that the initiation of 
gabapentin early in the course of treatment for severe 

AWS reduced benzodiazepine exposure and may have 
allowed for early hospital discharge.  

CONCLUSION
Although benzodiazepines are the mainstay 
of prevention and treatment of AWS, adjunct 
medications are used increasingly, with the goal of 
reducing cumulative benzodiazepine exposure and 
decreasing both hospital and ICU admission and 
LOS. The wide variety of studies presented here 
and within the larger body of literature suggests the 
need for well-designed prospective trials. Until then, 
developing institutional guidelines for the use of the 
adjunct therapies presented here can improve the 
management of severe and refractory AWS.  
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ABSTRACT & COMMENTARY

Is There a Difference Between COVID-19 
and Non-COVID-19 ARDS?
By Betty Tran, MD, MSc

Associate Professor of Medicine, Division of Pulmonary and Critical Care Medicine, Northwestern University Feinberg 
School of Medicine, Chicago

SYNOPSIS: Comparison of a small COVID-19 acute respiratory distress syndrome (ARDS) cohort with a historical pre-COVID-19 ARDS 
cohort found some differences in physiologic parameters and biomarkers, but not enough evidence to warrant deviation from known 
management guidelines.

SOURCE: Bain W, Yang H, Shah FA, et al. COVID-19 versus non-COVID-19 acute respiratory distress syndrome: Comparison of 
demographics, physiologic parameters, inflammatory biomarkers, and clinical outcomes. Ann Am Thorac Soc 2021;18:1202-1210.

In an effort to identify key characteristics that 
distinguish acute respiratory distress syndrome 

(ARDS) caused by COVID-19 disease vs. non-
COVID-19 ARDS, Bain and colleagues prospectively 
enrolled critically ill adults with COVID-19 and 
ARDS from the University of Pittsburgh Presbyterian 
and Shadyside hospitals into their Acute Lung Injury 
Registry (ALIR) from April 4 through Sept. 15, 2020. 
Overall, 27 patients were compared to 65 historical 
(pre-April 2020) ALIR patients with ARDS due to 
viral, bacterial, or culture-negative pneumonia.

Compared to non-COVID-19 ARDS patients, those 
with COVID-19 had higher body mass index (BMI) 
and were more likely to be Black; there were no 
other differences in terms of age, comorbidities, 
or Sequential Organ Failure Assessment scores. 
COVID-19 patients were more likely to receive 
prone positioning (70.4%, P < 0.01), continuous 
neuromuscular blockade (NMB) (74.1%, P < 0.01), 
and extracorporeal membrane oxygenation support 
(ECMO) (28%, P < 0.01). Median arterial oxygen 
pressure to fraction of inspired oxygen (PaO2/FiO2) 
in COVID-19 patients on the day of intubation was 
120 (interquartile range [IQR], 72.0-147.5); this 
was not significantly different compared to the non-
COVID-19 group. 

There were no significant differences in terms of 
static lung compliance on the day of intubation 
(median in COVID-19 was 33.7 mL/cm H2O; IQR, 
25.1-45.5) or longitudinally. Minute ventilation was 

lower in patients with COVID-19 without significant 
differences in carbon dioxide clearance. 

In terms of biomarkers, interleukin-6 (IL-6) levels 
were significantly lower in COVID-19 ARDS early 
(0-4 days of intubation) compared to bacterial and 
culture-negative ARDS (but not viral ARDS). This 
also was seen for interleukin-8 (IL-8), but not for 
interleukin-10 (IL-10). Overall, COVID-19 patients 
with ARDS spent more time on the ventilator after 
adjustment for age, sex, and nursing home residence, 
but no differences were noted in 60-day mortality 
between groups.

  COMMENTARY
Overall, this was a small comparison of patients with 
ARDS caused by COVID-19 vs. pneumonia from 
other infectious etiologies limited to two academic 
medical centers; therefore, their results should be 
viewed as hypothesis-generating in light of other 
concurrent and subsequent studies.

In this study, patients with COVID-19 pneumonia 
were more likely to have a higher BMI and to be 
Black compared to non-COVID-19 ARDS patients. 
The Centers for Disease Control and Prevention 
(CDC) has consistently reported that racial and 
ethnic minority groups are disproportionately 
represented among COVID-19 cases and deaths 
compared to their percentage among the total 
U.S. population.1,2 Although the study did not 
find differences in baseline comorbidities, such as 
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of adjunctive ketamine to benzodiazepines for management of 
alcohol withdrawal syndrome. Ann Pharmcother 2015;49:14-19.
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the management of severe ethanol withdrawal. Crit Care Med 
2018;46:e768-e771.

13. Levine AR, Carrascquillo L, Mueller J, et al. High-dose gabapen-
tin for the treatment of severe alcohol withdrawal syndrome: A 
retrospective cohort analysis. Pharmacotherapy 2019;39: 
881-888.
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hypertension, chronic obstructive pulmonary disease, 
or diabetes, between the groups, we know that these 
chronic disease states, including obesity, contribute 
to the racial disparities in COVID-19 disease and 
outcomes. Other contributing factors are social/
environmental and include housing density, types of 
jobs held (essential vs. ability to work from home), 
and reliance on public transportation.

The finding that COVID-19 ARDS patients were 
more likely to undergo proning, continuous NMB, 
and ECMO suggests that these patients were more 
hypoxic and critically ill, despite no differences being 
found in median PaO2/FiO2 ratio, applied positive 
end-expiratory pressure (PEEP), or static lung 
compliance. A possible explanation for this could 
be that a significant number of COVID-19 ARDS 
patients developed subsequent bacterial pneumonia 
with resultant minimal differences in physiologic 
parameters compared to non-COVID-19 ARDS. 

The authors did report that the COVID-19 group 
had fewer ventilator-free days up to day 28, which 
would certainly put them at risk for developing a 
ventilator-associated pneumonia. It also is possible 
that as COVID-19 topped headlines in the lay and 
medical communities continuously during this time, 
healthcare providers were more likely to reach for 
interventions such as proning, NMB, and ECMO 
early and more frequently compared to prior, even 
though these are known options in the management 
of acute hypoxic respiratory failure. A final 
possibility is that infection with SARS-CoV-2 involves 
a prolonged course for other biologic reasons despite 
similar physiologic parameters.

Finally, the finding that COVID-19 ARDS patients 
had lower early levels of IL-6 compared to patients 
with non-COVID-19 ARDS is not consistent with 

current recommendations for the use of anti-IL-6 
therapies, such as tocilizumab, especially early in 
patients exhibiting rapid respiratory decompensation, 
based on recent clinical trial data from the 
RECOVERY and REMAP-CAP trials.3,4 As such, 
the development of ARDS in COVID-19 may not be 
summarized as neatly as hoped via serum IL-6 levels 
alone. 

As COVID-19 cases surge again because of the Delta 
variant, continued efforts at identifying therapeutic 
targets and elucidating phenotypes will be needed to 
improve clinical outcomes.  
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[The finding that COVID-19 ARDS 

patients were more likely to undergo 

proning, continuous NMB, and ECMO 

suggests that these patients were more 

hypoxic and critically ill.]
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1.  Phenobarbital for alcohol withdrawal may 
be beneficial in which clinical scenario?
a. A patient with no significant past 
medical history initially admitted to the 
intensive care unit (ICU) for alcohol 
withdrawal syndrome managed with 
benzodiazepines for four days; now the 
patient has decreasing Clinical Institute 
Withdrawal Assessment for Alcohol 
(CIWA) scores enabling transfer from the 
ICU to a general medical floor
b. A patient with alcohol use disorder and 
alcohol-associated liver disease presenting 
to the emergency department (ED) with 
active delirium tremens
c. A patient with a past medical history 
of alcohol use disorder presenting with 
increasing CIWA scores in the ED and an 
anticipated ICU admission 
d. A patient who required intubation in 
the field for airway protection secondary 
to altered mental status from acute alcohol 
ingestion

2.  In the study by Bain et al, which of the 
following was a key difference in patients 
with acute respiratory distress syndrome 
(ARDS) due to COVID-19 pneumonia 
compared to non-SARS-CoV-2 organisms?
a. They were disproportionately white.
b. They had higher rates of chronic lung 
disease.
c. They had higher levels of interleukin-6 
(IL-6).
d. They had a longer duration of 
mechanical ventilation. 

3.  Which inflammatory biomarker is lower in 
patients with ARDS caused by COVID-19 
pneumonia compared to patients with 
ARDS caused by other infectious causes?
a. IL-6 
b. Interleukin-8
c. Interleukin-10
d. Tumor necrosis factor alpha


