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using it and might persuade critics that tummy time is 
probably worth a try.
JW is co-principal investigator of the CORONA trial (NCT04402879). 
KKSP is co-principal investigator of the CORONA trial (NCT04402879). 
JN declares no competing interests. 

*Jason Weatherald, John Norrie, Ken Kuljit S Parhar 
jcweathe@ucalgary.ca

Department of Medicine (JW) and Department of Critical Care Medicine (KKSP), 
University of Calgary, Calgary T2N 2T9, AB, Canada; Edinburgh Clinical Trials 
Unit, Usher Institute, University of Edinburgh, Edinburgh, UK (JN)  

1 Munshi L, Del Sorbo L, Adhikari NKJ, et al. Prone position for acute 
respiratory distress syndrome. a systematic review and meta-analysis. 
Ann Am Thorac Soc 2017; 14: S280–88.

2 Parhar KKS, Zuege DJ, Shariff K, Knight G, Bagshaw SM. Prone positioning 
for ARDS patients—tips for preparation and use during the COVID-19 
pandemic. Can J Anaesth 2020; 68: 541–545.

3 Weatherald J, Solverson K, Zuege DJ, Loroff N, Fiest KM, Parhar KKS. Awake 
prone positioning for COVID-19 hypoxemic respiratory failure: a rapid 
review. J Crit Care 2021; 61: 63–70.

4 Cohen E. ‘Such a simple thing to do’: Why positioning COVID-19 patients 
on their stomachs can save lives. CNN. 2020; published online April 14. 
https://www.cnn.com/2020/04/14/health/coronavirus-prone-positioning/
index.html (accessed July 20, 2021).

5 Solverson K, Weatherald J, Parhar KKS. Tolerability and safety of awake 
prone positioning COVID-19 patients with severe hypoxemic respiratory 
failure. Can J Anaesth 2021; 68: 64–70.

6 Coppo A, Bellani G, Winterton D, et al. Feasibility and physiological effects 
of prone positioning in non-intubated patients with acute respiratory 
failure due to COVID-19 (PRON-COVID): a prospective cohort study. 
Lancet Respir Med 2020; 8: 765–74.

7 Alhazzani W, Evans L, Alshamsi F, et al. Surviving sepsis campaign 
guidelines on the management of adults with coronavirus disease 2019 
(COVID-19) in the ICU: first update. Crit Care Med 2021; 49: e219–34.

8 Ehrmann S, Li J, Ibarra-Estrada M, et al. Awake prone positioning for 
COVID-19 acute hypoxaemic respiratory failure: a randomised, controlled, 
multinational, open-label, meta-trial. Lancet Respir Med 2021; published 
online Aug 20. https://doi.org/10.1016/S2213-2600(21)00356-8.

9 Tavernier E, Trinquart L, Giraudeau B. Finding alternatives to the dogma of 
power based sample size calculation: is a fixed sample size prospective 
meta-experiment a potential alternative? PLoS One 2016; 11: e0158604.

10 Taylor SP, Bundy H, Smith WM, Skavroneck S, Taylor B, Kowalkowski MA. 
Awake-prone positioning strategy for non-intubated hypoxic patients 
with COVID-19: a pilot trial with embedded implementation evaluation. 
Ann Am Thorac Soc 2020; published online Dec 23. DOI:10.1513/
AnnalsATS.202009-1164OC.

11 Tignanelli CJ, Napolitano LM. The fragility index in randomized clinical 
trials as a means of optimizing patient care. JAMA Surg 2019; 154: 74–79.

Baricitinib: the first immunomodulatory treatment to 
reduce COVID-19 mortality in a placebo-controlled trial

Antibacterial, antifungal, antiviral, and antiparasitic 
treatments developed in the past century have improved 
survival outcomes, even in high-mortality conditions 
such as sepsis, a condition that is mostly caused by 
bacteria but can also be due to other infections. In the 
21st century, of all therapies that have improved the 
outcomes of patients with sepsis, the appropriate and 
early administration of antibiotics has been shown to 
be the most effective therapy to save lives.1 However, 
despite highly effective antibiotics that can kill 
microorganisms causing sepsis, and cultures showing 
eradication of these organisms, overall mortality from 
the condition remains high. In part, this high mortality 
might be explained by dysregulated immune responses 
arising from redundant pathways in the human immune 
system, which have developed—along with the array of 
defensive mechanisms involving the innate and adaptive 
responses, inflammation, and coagulation—as a result of 
the selective pressure of thousands of years of exposure 
to infections, zoonoses, and resulting epidemics and 
pandemics. This dysregulated immune response can 
be as harmful as, or more harmful than, the pathogens 
themselves.2 Accordingly, two original studies showed 
significant reduction in mortality due to sepsis among 

solid organ transplant recipients compared with patients 
without transplants.3,4 This finding suggests that 
immunosuppressive drugs, required lifelong to avoid 
transplant graft rejection, might have been protective 
by decreasing dysfunctional responses to sepsis. These 
lessons learned from bacterial sepsis are highly relevant 
in the context of COVID-19. 

Although one antiviral, remdesivir, has already shown 
significant clinical benefits in hospitalised patients with 
COVID-19,5 death from COVID-19 can occur because of 
a dysregulated immune response (akin to sepsis despite 
the use of effective antibiotics). This fact poses the 
question of whether any host immune interventions 
could improve the survival of patients with COVID-19. 
Again, similar to bacterial sepsis, studies evaluating 
steroid use in COVID-19 have produced both positive and 
negative results. However, the only positive study was an 
open-label trial,6 and no placebo-controlled double-blind 
studies have shown positive results to date. 

Another immunomodulatory approach that has been 
evaluated is the use of Janus kinase (JAK) inhibitors. 
Baricitinib, an inhibitor of JAK1 and JAK2, has been 
appraised in artificial intelligence and mechanistic 
laboratory studies and human clinical trials, with multiple 
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mechanisms of action identified, including anticytokine 
effects and inhibition of host cell viral propagation.7 
Potential side-effects of the drug, such as secondary 
infections and venous thrombosis, are related to 
changes in the inflammatory and coagulation cascades. 
However, these side-effects have been rare in patients 
with rheumatoid arthritis, the approved indication for 
baricitinib.8 

In The Lancet Respiratory Medicine, Vincent Marconi 
and colleagues9 assessed the use of baricitinib in 
a randomised, placebo-controlled, double-blind 
trial (the COV-BARRIER study). Importantly, the 
study’s randomisation was done strictly through an 
interactive response system and stratified by disease 
severity, age, region, and steroid use. The trial was 
conducted in 101 centres across 12 countries, and 
enrolled 1525 patients. Compared with placebo, 
patients who received baricitinib had a 38·2% relative 
reduction and 5 percentage points absolute reduction 
in 28-day all-cause mortality (hazard ratio [HR] 0·57 
[95% CI 0·41–0·78]; nominal p=0·0018), with a number 
needed to treat (NNT) to prevent one additional death 
of 20. No other anti-COVID-19 therapy has shown such 
a profound reduction in mortality. For comparison, the 
only other two immunomodulatory treatments that 
were associated with a reduction in mortality were 
dexamethasone (which showed a 17% relative reduction 
and 2·8% absolute reduction in mortality and an NNT 
of 36)6 and tocilizumab (which showed a 15% relative 
reduction and 4% absolute reduction in mortality 
and an NNT of 25);10  however, these treatments were 
assessed in open-label trials with a high-risk of bias. 

Although the COV-BARRIER trial did not show a 
statistically significant difference between groups for 
the composite primary disease progression outcome, 
a similar outcome was achieved in the Adaptive Covid 
Treatment Trial (ACTT)-2 study1, which also compared 
baricitinib against placebo, but in combination with 
remdesivir. There are two likely explanations for the 
differences between these trials. First, a synergistic 
effect of baricitinib with remdesivir could have 
further accelerated clinical recovery in ACTT-2 but 
not in COV-BARRIER (because only 18·9% received 
remdesivir). Second, administration of respiratory 
supportive care was heterogeneous in the 12 countries 
involved in the COV-BARRIER study, because both 
the indication and the timing of respiratory support 

interventions (ie, oxygen supplementation, high-
flow oxygen, and invasive ventilation) were subject 
to indication bias, which can vary widely among 
countries. ACTT-2 was predominantly done in the USA, 
so a more homogeneous approach could have enabled 
the detection of the beneficial effects of baricitinib on 
clinical recovery. 

COV-BARRIER showed marked reductions in 28-day 
and 60-day mortality, and ACTT-2, despite not being 
powered for mortality outcomes, showed a consistently 
better survival and a significant reduction in 28-day 
mortality (hazard ratio [HR] 0·47 [95% CI 0·24–0·93]) 
in patients who required supplemental or high-flow 
oxygen, very similar to that seen in the COV-BARRIER 
study (HR 0·57 [95% CI 0·41–0·78]). Importantly, the 
COV-BARRIER study showed that the survival benefits 
provided by baricitinib were independent of the 
presence or absence of concomitant use of steroids 
(mostly dexamethasone)—ie, an absence of treatment 
interaction. This finding is highly relevant because 
tocilizumab, another immunomodulatory drug, showed 
benefits in an open-label trial11 only if concomitant 
steroids were given; otherwise, it showed no benefits 
or was potentially harmful—ie, a significant treatment 
interaction was present.

From the bedside perspective, the safety results of 
the COV-BARRIER study confirmed the findings of 
ACTT-210 (ie, that treatment with baricitinib was not 
associated with more side-effects than placebo). This 
finding is noteworthy because, based on the ad hoc 
designs of both the COV-BARRIER and ACTT-2 studies, 
more secondary infections and thrombotic events could 
be expected in the baricitinib group. However, in more 
than 2500 patients, the safety of baricitinib was almost 
identical to that of placebo. In fact, in ACTT-2, the number 
of secondary infections was significantly lower in the 
baricitinib group than in the placebo group, suggesting 
that the immunomodulation provided by baricitinib 
might be protective and not as immunosuppressive 
as other drugs such as steroids. Furthermore, even 
with the addition of steroids (which were allowed for 
COVID-19 treatment in COV-BARRIER but not in ACTT-2), 
baricitinib was not associated with more infections. This 
finding not only confirms the safety profile in ACTT-2, 
but also provides reassurance for the first time that the 
combination of baricitinib and steroids might be safe. 
Because both baricitinib and steroids come in tablet form 
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and are affordable, they lend themselves to use in low-
income and middle-income countries. Baricitinib has few 
drug–drug inter actions, is excreted largely unchanged, 
and can be used in older adults with comorbidities, such 
as a decreased glomerular filtration rate.

During the COVID-19 pandemic so far, only a few 
clinical trials have been done with the highest scientific 
rigour12 (placebo-controlled, double-blind, and with 
randomisation stratified by disease severity and site 
location), such as the ACTT5,11 and COV-BARRIER 
trials. The clinical benefits and significant reduction 
in mortality, as well as the absence of safety concerns 
found by both the COV-BARRIER and ACTT-2 studies, 
place baricitinib among the few proven treatments of 
choice for hospitalised patients with COVID-19.
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Colchicine treatment in COVID-19: the remaining unsolved 
question

Colchicine has been used to treat diverse pathologies in 
different areas of medicine, including rheumatology and 
cardiology. During the COVID-19 pandemic, colchicine 
has been considered a good therapeutic option because 
of its effects on the parts of the immune system involved 
in SARS-CoV-2 infection and acute respiratory distress 
syndrome (ARDS), including its effects on the chemotaxis 
of inflammatory cells, such as neutrophils and monocytes, 
and the intracellular transportation of vesicles. Colchicine 
also inhibits the inflammasome, expression of different 
molecules involved in leukocytes binding to endothelial 
cells, and the recruitment of mononuclear cells and 
neutrophils to inflamed tissue.1 Therefore, different clinical 
trials were initiated to test the hypothesis of its benefit 
in COVID-19. 11 studies enrolling 17 205 patients with 
COVID-19, most of whom were male, were included in a 

meta-analysis, published in 2021.2 Patients who received 
colchicine had a significantly lower risk of mortality (odds 
ratio 0·57 [95% CI 0·38–0·87]; I² 72%; p<0·01) and a non-
significantly lower rate of mechanical ventilation (odds 
ratio 0·67 [95% CI 0·39–1·15]; I² 67%; p<0·01). Of note, 
the subgroup analysis involving randomised controlled 
trials showed no statistically significant difference in 
mortality between patients who received colchicine and 
those who did not. The COLCORONA trial,3 a study of 
more than 4000 non-hospitalised patients, was included 
in the meta-analysis, but this trial was stopped before 
the scheduled sample size had been fully enrolled due 
to logistical reasons and the result was not statistically 
significant.

In The Lancet Respiratory Medicine, the RECOVERY 
Collaborative Group report the results of a streamlined, 
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