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Major Publications in the Critical Care

Pharmacotherapy Literature: 2021

OBJECTIVES: To summarize the most impactful articles relevant to the pharma-
cotherapy of critically ill adult patients published in 2021.

DATA SOURCE: PubMed/MEDLINE.

STUDY SELECTION: Randomized controlled trials, prospective studies, or sys-
tematic review/meta-analyses of adult critical care patients assessing a pharma-
cotherapeutic intervention and reporting clinical endpoints published between
January 1, 2021, and December 31, 2021.

DATA EXTRACTION: Candidate articles were organized by clinical domain
based on the emerging themes from all studies. A modified Delphi process was
applied to obtain consensus on the most impactful publication within each clinical
domain based on overall contribution to scientific knowledge and novelty to the
literature.

DATA SYNTHESIS: The search revealed 830 articles, of which 766 were excluded
leaving 64 candidate articles for the Delphi process. These 64 articles were organized
by clinical domain including: emergency/neurology, cardiopulmonary, nephrology/
fluids, infectious diseases, metabolic, immunomodulation, and nutrition/gastroenter-
ology. Each domain required the a priori defined three Delphi rounds. The resultant
most impactful articles from each domain included five randomized controlled trials
and two systematic review/meta-analyses. Topics studied included sedation during
mechanical ventilation, anticoagulation in COVID-19, extended infusion beta-lactams,
interleukin-6 antagonists in COVID-19, balanced crystalloid resuscitation, vitamin C/
thiamine/hydrocortisone in sepsis, and promotility agents during enteral feeding.

CONCLUSIONS: This synoptic review provides a summary and perspective of
the most impactful articles relevant to the pharmacotherapy of critically ill adults
published in 2021.

KEY WORDS: COVID-19; critical care; drug therapy; pharmacotherapy; review;
sepsis

he number of medical publications has been exponentially increasing

over the years (1), and in 2021 alone, there were nearly 1.8 million new

articles indexed in PubMed/MEDLINE. This has left clinicians and
researchers with an unrealistic quantity of new knowledge to review and syn-
thesize, often relying on alternative strategies to stay up to date such as social
media, webinars, podcasts, and journal clubs, among others (2). The Clinical
Pharmacy and Pharmacology Literature Update working group in the Society
of Critical Care Medicine, Section on Clinical Pharmacy and Pharmacology,
reviews major critical care journals and provides synopses to its members on a
monthly basis in addition to an annual review of most impactful articles rele-
vant to critical care pharmacotherapy from the year (3-11). Our objective was
to identify the most impactful pharmacotherapy articles published in 2021 as it
relates to critical care and provide synopses of these articles with their relevance
to bedside care.
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Question: \What were the most impactful pub-
lications to the pharmacotherapy of critically ill
patients in 20217

Findings: In this comprehensive search and mod-
ified Delphi process, five randomized trials and two
systematic review/meta-analysis were identified.
These articles spanned various critical care topics
across multiple clinical domains.

Meaning: There is an evolving and growing body
of evidence of treating critically ill patients, and this
review provided insight to the most impactful works
and additional framework for future research.

. J

METHODS

We performed a systematic search of PubMed/
MEDLINE for articles published from January 1,
2021, to December 31, 2021. The search criteria were
designed to capture articles relevant to the care of crit-
ical care patients, and the full search details can be
found in Appendix 1. Two independent reviewers
(PM.W., B.D.B.) screened the titles and abstracts to ex-
clude additional articles that were not relevant to crit-
ical care pharmacotherapy. Full-text documents were
reviewed to assess final eligibility criteria including: 1)
randomized controlled trial, prospective study, or sys-
tematic review/meta-analysis design; 2) adult critical
care population; 3) pharmacotherapeutic intervention;
and 4) clinical endpoints reported. The title, abstract,
and full-text of the final included publications were or-
ganized into major clinical domain-based categories
relevant to critical care pharmacotherapy based on
emerging themes when considered in aggregate.

We then applied a modified Delphi process to ob-
tain consensus on the most impactful publications.
The Delphi process consisted of a Qualtrics survey
containing the title and full-text for each included
article, organized by the clinical domain-based cat-
egories. Participants (the authors, n = 15) were asked
to rank articles, within each domain, specifically in
terms of 1) overall contribution to scientific know-
ledge (morbidity/expense) and 2) novelty to the lit-
erature. Individual responses from participants were
submitted independently. With the first round of the
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Delphi process, participants were allowed to recom-
mend additional articles that may not have been cap-
tured by the systematic search. We aimed to perform
three rounds of the Delphi process and would termi-
nate early if an 80% level of consensus was attained.
With each subsequent Delphi round, the articles with
less than 50% agreement were removed. At the end
of the third round, the article with the highest per-
centage agreement within each domain was selected
to be included in this synoptic review.

RESULTS

A total of 830 citations were screened for potential
inclusion. A large majority of these (n = 707) were
excluded for lacking a focus of critical care pharma-
cotherapy. An additional 59 articles were excluded fol-
lowing full-text review, leaving 64 articles for inclusion
in the Delphi process (Fig. 1). No article achieved the
prespecified 80% level of consensus agreement during
any round. Therefore, each domain underwent the full
three rounds of the Delphi process to determine the
final articles included in this review (12-18).

DISCUSSION

Neurology

Dexmedetomidine or Propofol for Sedation in
Mechanically Ventilated Adults with Sepsis (MENDS2).
This was a multicenter, double-blind trial that ran-
domized mechanically ventilated adults with sepsis to
receive dexmedetomidine (n = 214) or propofol (n =
208) titrated to target Richmond Agitation-Sedation
Scale (RASS) (12). There was no difference in the me-
dian number of days alive without delirium or coma at
14 days in the dexmedetomidine compared with pro-
pofol arm (10.7 vs 10.8 d; odds ratio [OR] 0.96; 95% CI
0.74-1.26). Secondary outcomes were not significantly
different, including ventilator-free days at 28 days,
death at 90 days, and global cognition at 6 months. The
median daily dose of dexmedetomidine and propofol
was 0.27 ug/kg/hr and 10.2 ug/kg/min, respectively,
with a median RASS score of -2 in both groups.

The previous MENDS trial found that patients
sedated with dexmedetomidine had more days
alive without delirium or coma (7 vs 3 d; p = 0.001)
when compared with lorazepam (19). In an a priori-
designed subgroup analysis, these benefits were more
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Figure 1. Flow diagram of article screening for inclusion in Delphi rounds.

pronounced in septic patients compared with nonsep-
tic patients (20). Furthermore, a reduction in mor-
tality was noted in the septic patients, potentially from
dexmedetomidine’s purported anti-inflammatory,
immunomodulatory, and neuroprotective properties.
However, Kawazoe et al (21) did not find a difference
in 28-day mortality or ventilator-free days in patients
receiving dexmedetomidine compared with usual care
in septic patients. In a larger, open-label trial with
3,904 all-comers, Shehabi et al (22) compared patients
randomized early to dexmedetomidine to usual care
and again found no difference in 90-day mortality, in-
cluding a subgroup of septic patients.

This MENDS2 trial lauds several strengths that had
limited previous studies, including power, a low rate of
unblinding and drug crossover, and assessment of both
short-term and long-term outcomes (23). However,
the median dosing rates of both dexmedetomidine and
propofol were surprisingly low despite nearly half of all
patients requiring an antipsychotic during the admis-
sion, making it difficult to conclude how much impact
these study drugs had on the outcomes, although use
was well-balanced between the groups in MENDS2.
Furthermore, the 13 study centers had high rates of
“ABCDE bundle” adherence, limiting generalizability
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to practice sites where coordination of the entire
bundle may be lacking (24). Taken altogether, at sites
where the ABCDE bundle and light sedation are rou-
tine, choice of dexmedetomidine or propofol is un-
likely to impact outcomes.

Cardiopulmonary

Therapeutic Anticoagulation with Heparin in
Critically Ill Patients with COVID-19 (REMAP-CAP,
ACTIV-4a, ATTACC). This open-label, multiplat-
form trial randomized critically ill patients with se-
vere COVID-19 to receive therapeutic-dose heparin
anticoagulation for up to 14 days or recovery, or low
or intermediate-dose prophylaxis, and evaluated sur-
vival to hospital discharge and organ support-free
days up to day 21 (13). This trial was stopped at the in-
terim analysis due to futility. Baseline characteristics
were similar. Therapeutic anticoagulation did not in-
crease the probability of survival to hospital discharge
(62.7% vs 64.5%; adjacent OR 0.84; 95% CI 0.64-1.11;
probability of inferiority 89.2%) or organ support-
free days up to day 21 (1 vs 4 d; adjusted OR 0.83;
95% CI 0.67-1.03; probability of inferiority 95%).
Major bleeding was numerically greater in those who
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received therapeutic anticoagulation (3.8% vs 2.3%;
adjusted OR 1.48; 95% CI 0.75-3.04; probability of
inferiority 87.2%); however, major thrombotic events
were similar.

The benefit of therapeutic anticoagulation in crit-
ically ill COVID-19 patients has been evaluated in
several trials due to the increased incidence of venous
thromboembolism in this population (25). Kuno et al
(26) found no difference in in-hospital mortality in a
retrospectively reviewed subgroup of patients requir-
ing endotracheal intubation who received therapeutic
anticoagulation (23.8% vs 20.6%; p = 0.42). Similarly,
the ACTION trial did not demonstrate a difference
in the hierarchical analysis of time to death, or dura-
tion of hospitalization or supplemental oxygen to day
30, with rivaroxaban in stable (win ratio 0.86; 95% CI
0.59-1.22; p = 0.4), or unstable critically ill patients
initially started on enoxaparin (win ratio 1.12; 95%
CI 0.29-4.29). Bleeding, however, was significantly
increased with therapeutic anticoagulation (risk ratio
[RR] 3.64; 95% CI 1.61-8.27; p = 0.001) (27).

Similarly, in a subgroup of ICU patients in a system-
atic review and meta-analysis, although intermediate-
to-therapeutic anticoagulation was not associated with
reduced in-hospital mortality (RR 0.94; 95% CI 0.79-
1.1; p = 0.42), bleeding risk was significantly increased
(RR 1.66; 95% CI 1.37-2; p < 0.01) (28). A recently
published retrospective analysis further demonstrated
a five-fold greater risk of death with therapeutic antico-
agulation after 3 or more weeks of ICU stay (adjusted
hazard ratio [HR] 4.89; 95% CI 1.71-14; p = 0.003)
(29). Intermediate-dose anticoagulation also did not
improve outcomes in the INSPIRATION trial at either
30 (OR 1.06; 95% CI 0.76-1.48; p = 0.7) or 90 days (HR
1.21; 95% CI 0.95-1.55; p = 0.11) compared with pro-
phylactic anticoagulation but resulted in numerically
greater major bleeding events (HR 1.82; 95% CI 0.53—-
6.24) (30, 31). Taken altogether, these studies support
the avoidance of therapeutic or intermediate-dose
anticoagulation in critically ill patients with COVID-
19 due to lack of benefit and increased harm, aligning
with current National Institutes of Health guidance in
tavor of prophylactic anticoagulation doses (32).

Infectious Diseases

Loading Dose and Efficacy of Continuous or Extended
Infusion of Beta-lactams Compared With Intermittent
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Administration in Patients With Critical Illnesses:
A Subgroup Meta-Analysis and Meta-Regression
Analysis. This systematic review and meta-analysis of
31 studies, of which 18 were randomized controlled
trials, evaluated clinical outcomes associated with
continuous/extended infusion versus intermittent ad-
ministration of beta-lactam antibiotics in critically
ill patients (14). All the included studies used beta-
lactams (piperacillin/tazobactam, ticarcillin/clavula-
nate, cefepime, ceftazidime, ceftriaxone, cefoperazone,
doripenem, imipenem/cilastatin, or meropenem).
Overall, continuous/extended infusion beta-lactams
were associated with a significant reduction in mor-
tality (RR 0.82; 95% CI 0.72-0.94) and improved clin-
ical cure (RR 1.31; 95% CI 1.15-1.49) when compared
with intermittent administration. In the subgroup
analyses, an increase in clinical cure was associated
with continuous/extended infusion loading-dose sub-
groups (RR 1.44; 95% CI 1.22-1.69), but no significant
difference in overall mortality rates was found across
loading-dose subgroups. After adjusting for beta-
lactam type in the multiple meta-regression analysis,
the association between clinical cure and loading dose
with continuous/extended infusion was found to be
significant (RR 1.43; 95% CI 1.12-1.80; p = 0.006). A
significant decrease in overall mortality was observed
in the continuous/extended infusion carbapenem,
penicillin, and beta-lactamase inhibitor groups but
not in the cephalosporin group. Clinical cure was only
significantly improved in the continuous/extended
infusion carbapenem group. Importantly, no signif-
icant heterogeneity was found among the studies for
mortality (I = 13.1%); however, there was substan-
tial heterogeneity present for rates of clinical cure
(I =72.7%). Despite this, the authors aggregated retro-
spective studies with randomized trials, as such there
was still a wide range of quality of evidence included
and varying severity of illnesses represented across the
studies. However, a strength of the study by Wu et al
(14) is the use of subgroup analysis to identity signals
of benefit among sicker patients and, unsurprisingly,
higher quality studies.

Many factors including augmented renal clearance,
acute kidney injury, and renal replacement therapy
may alter antibiotic concentrations in critically ill
patients, and dosing strategies remain unclear. The
Surviving Sepsis Campaign suggests using prolonged
infusion beta-lactam antibiotics over conventional

December 2022 * Volume 4 « Number 12



Review Article

bolus infusions for adults with sepsis or septic shock;
however, ensuring the initial loading dose precedes
this to ensure timely achievement of target beta-lactam
concentrations (33). Accordingly, extending the infu-
sion time of beta-lactam antibiotics has been shown to
improve clinical outcomes and achievement of concen-
trations above the minimum inhibitory concentration
in critically ill patients (34-36). Using prolonged infu-
sions of beta-lactams in critically ill patients should
be considered if the necessary equipment is available
without delaying timely administration, also consid-
ering local or geographical susceptibility and antimi-
crobial resistance patterns. Further research involving
loading doses, extended versus continuous beta-lactam
infusions, cost effectiveness, and development of anti-
microbial resistance is needed. Specifically, based on
the findings of the study by Wu et al(14), definitive tri-
als should focus on more consistent dosing protocols
and patients with high severity of illness at greater risk
of mortality, as well as strict inclusion of high quality of
evidence if additional meta-analysis is pursued.

Immunomodulation

Interleukin-6 Receptor Antagonists in Critically Ill
Patients with COVID-19 (REMAP-CAP). This in-
ternational, randomized, open-label, multifacto-
rial, adaptive platform trial encompasses numerous
treatment domains (e.g., glucocorticoids, interleukin
[IL]-6 antagonist) and in each domain multiple inter-
ventions (15). Within the immune modulation do-
main, severely ill, COVID-19 confirmed adults were
assigned to tocilizumab 8 mg/kg (n = 353), sarilumab
400mg (n = 48), or standard of care (n = 402) within
24 hours of requiring organ support (e.g., vasopres-
sors, mechanical ventilation). The primary outcome
was an ordinal composite of organ (cardiovascular and
respiratory) support free days up to 21. At baseline,
99.6% and 18.8% of patients were requiring respiratory
and cardiovascular support, respectively. Over 90% of
patients enrolled received glucocorticoids. Both agents
showed probability of superiority to control with the
median organ support free days of 10 for tocilizumab
(interquartile range [IQR] -1 to 16, adjusted OR 1.64;
95% CI 1.25-2.14; probability of superiority > 99.9%),
11 for sarilumab (IQR 0-16; adjusted OR 1.3; 95% CI
1.17-2.91; probability of superiority > 99.5%), and 0
for control (IQR -1 to 15). There was a 9% absolute
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reduction of in-hospital mortality with IL-6 antago-
nists as compared with control (27% vs 36%).

Prior to the publication of REMAP-CAP, nu-
merous studies evaluating tocilizumab for treatment
of COVID-19 did not demonstrate benefit regarding
mortality or prevention of progression of disease (37—
40). This could be in part due to the low usage of dex-
amethasone since RECOVERY-dexamethasone had
not been published. Several studies evaluated the use
of tocilizumab in less severe patients. The Boston Area
COVID-19 Consortium Bay Tocilizumab Trial did
not find a difference between tocilizumab and control
in patients requiring supplemental oxygen in regard
to preventing death or intubation (HR 0.83; 95% CI
0.38-1.81; p = 0.64) (40).

RECOVERY-tocilizumab published results after
REMAP-CAP with a larger sample size (n = 4,116)
which demonstrated mortality benefit of tocilizumab
in patients who are not only critically ill, but also in
patients who are hypoxic (oxygen saturation [Spo,]
< 93% without support) with systemic inflamma-
tion (e.g., C-reactive protein > 75mg/L). Mortality at
28 days was lower with tocilizumab (31%) than con-
trol (35%; RR 0.85; 95% CI 0.76-0.94; p = 0.0028)
(41). REMAP-CAP and RECOVERY were pinnacle
in reshaping the current National Institutes of Health
guideline on COVID-19 which provides grade BII1
recommendation for tocilizumab (in combination with
dexamethasone) for patients 1) with rapidly increasing
oxygen requirements signs of systemic inflammation
or 2) within 24 hours of ICU admission and requiring
mechanical ventilation (32).

Fluids/Nephrology

Effect of Early Balanced Crystalloids Before ICU
Admission on Sepsis Outcomes. This was a secondary
analysis of the Isotonic Solutions and Major Adverse
Renal Events Trial (SMART) dataset to determine
whether controlling the selection of IV fluids from
the time septic patients present to the emergency de-
partment and throughout their ICU stay was associ-
ated with any differences compared with when IV
fluids were not controlled until septic patients were
admitted to the ICU (16). SMART was a single-center,
open-label, cluster-randomized, multiple cross-over
trial, which compared the use of balanced crystal-
loids with 0.9% sodium chloride in critically ill adults
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in the ICU setting (42). The primary outcome of this
secondary analysis was 30-day in-hospital mortality.
Among patients whose IV fluids were only controlled
in the ICU, 30-day in-hospital mortality occurred in
33.1% of patients who received balanced crystalloids
compared with 32.9% of patients who received 0.9%
sodium chloride (OR 1.14; 95% CI 0.70-1.88). Among
patients whose IV fluids were controlled in both the
emergency department and ICU, 30-day in-hospital
mortality occurred in 24.9% of patients who received
balanced crystalloids compared with 30.6% of patients
who received 0.9% sodium chloride (OR 0.68; 95% CI
0.52-0.89; p = 0.07).

Whether the use of balanced versus unbalanced
crystalloid fluids in patients with sepsis and septic
shock leads to differences in clinical outcomes has
been subject to debate. Predating the availability of this
SMART secondary analysis, the 2021 Surviving Sepsis
Campaign Guidelines favor using balanced crystalloids
instead of normal saline (33). The results of Jackson
et al (43) suggest that septic patients will experience
a more substantial mortality benefit when controlled
to receive balanced crystalloids in both the emergency
department and ICU compared with later when they
are admitted to the ICU. This is consistent with other
aspects of sepsis care, wherein a faster time to appro-
priate antibiotic administration and source control
are also associated with improved mortality (43, 44).
A previous analysis showed no correlation between
time to completion of a 30 mL/kg IV fluid bolus and
mortality, but the type of fluid was not tracked (45).
Additionally, since the guideline recommendation,
the Plasma-Lyte 148 versus Saline and the Balanced
Solutions in Intensive Care Study trials performed in
Australia/New Zealand and Brazil, respectively, did
not find any difference in 90-day mortality between
balanced solutions and normal saline (46, 47). A re-
cent meta-analysis including these studies, and in total
comprising nearly 35,000 patients, found a risk ratio
of 0.96 (95% CI 0.91-1.01) for 90-day mortality with
balanced solutions as compared with normal saline
and 0.93 (95% CI 0.86-1.01) in a subgroup analysis
of 6,754 septic patients (48). Bayesian meta-analysis
was also performed for the overall 90-day mortality
with balanced solutions compared with normal saline
and demonstrated nearly 90% probability of reduced
mortality with balanced solutions (RR 0.96; credible
interval 0.88-1.04). Collectively, the evidence to date
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appears to support the use of balanced crystalloids
over unbalanced crystalloids when administering IV
fluids to patients with sepsis and septic shock.

Metabolic

Effect of Vitamin C, Thiamine, and Hydrocortisone on
Ventilator- and Vasopressor-free Days in Patients With
Sepsis: The VICTAS Randomized Clinical Trial. The
use of metabolic resuscitators in sepsis and septic shock
with the so-called “HAT (hydrocortisone, ascorbic
acid, thiamine) Therapy” has remained controversial.
This multicenter, randomized, double-blind, placebo-
controlled trial enrolled patients with cardiac and/or
respiratory dysfunction due to sepsis to receive HAT
therapy (vitamin C 1.5g IV, thiamine 100mg IV, and
hydrocortisone 50 mg IV) or placebo every 6 hours for
96 hours (17). The study was initially planned to use
an adaptive design for flexible sample size but was ter-
minated early at n equals to 500 interim analysis due
to abrupt withdrawal of the funding source. Of the 501
enrolled persons, there were no differences between
intervention and control groups in vasopressor and
ventilator-free days (25 vs 26 d; median difference -1;
95% CI -4 to 2 d; p = 0.85) or 30-day (22% vs 24%;
p not reported) or 180-day (40.5% vs 37.8%; 95% CI
-11.3% to 5.8%; p = 0.81) all-cause mortality.

The physiologic rationale for using HAT therapy
includes: 1) vitamin C’s antioxidant scavenging ca-
pacity and improvement and protection of microcir-
culatory perfusion, 2) thiamine’s crucial role in aerobic
metabolism and entry of pyruvate to the Krebs cycle,
and 3) hydrocortisone’s benefit for a relative adrenal
insufficiency and purported synergistic effects among
the agents (49). The VICTAS trial adds to the growing
body of clinical trial evidence demonstrating a lack of
benefit of the HAT therapy in sepsis and septic shock
(50-53). Although previous studies have suggested
faster shock reversal, those results are confounded
by less corticosteroid administration in control arms
(50, 53). Accordingly, the Surviving Sepsis Campaign
weakly recommends against the routine use of vitamin
C in patients with sepsis or septic shock, albeit, prior to
publication of the VICTAS results (33). However, im-
portant questions remain regarding timing and dos-
ing of the intervention that are unanswered by current
available evidence. The median time to treatment in
the VICTAS trial from a qualifying organ dysfunction
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onset was nearly 15 hours, which is similar to other
studies assessing this intervention (17). Whether there
are putative benefits of HAT therapy in early sepsis, in-
cluding prior to the progression to organ dysfunction
where theoretically the effects on oxidative stress and
the microvascular endothelium integrity may be most
pronounced, remains to be determined. Similarly,
most studies concluding a lack of benefit have assessed
similar dosing strategies of vitamin C (i.e., 1.5g IV
every 6 hr), which was initially proposed on the basis
of being sufficient to restore plasma concentrations in
those deficient from critical illness (54). A higher dos-
age (50mg/kg IV every 6 hr) was used in the CITRIS-
ALI trial that, despite finding no differences in organ
dysfunction scores, suggested a reduced 28-day mor-
tality compared with placebo (29.8% vs 46.3%; p =
0.03) (52). This study was limited to septic patients
with acute lung injury, so the potential for beneficial
effect of higher dosages cannot be excluded from the
available evidence.

Nutrition/Gastroenterology

The Efficacy and Safety of Prokinetics in Critically Ill
Adults Receiving Gastric Feeding Tubes: A Systematic
Review and Meta-Analysis. This systematic review
and meta-analysis evaluated the effect of prokinetic
regimens on feeding intolerance using a gastric re-
sidual volume (GRV) threshold of greater than or
equal to 500mL (52). Random-effects model pooled
15 randomized controlled trials comparing prokinetic
treatment (metoclopramide, erythromycin, or other
prokinetic agents at any dose, frequency, duration,
or combination) and herbal or natural medication to
control. Ten trials including 846 critically ill patients
provided quantitative results. Ten of 13 studies (76%)
showed a beneficial effect of prokinetic agents on gas-
tric feeding tolerance and symptoms assessed by GRYV,
gastric emptying, diarrhea, constipation, feeding com-
plications, and intolerance. Trials included prokinetic
agents like metoclopramide (6/15; 40%), erythromycin
(2/15; 13%), and herbal or natural medicines (5/15;
33%). Prokinetic agents decreased hospital length of
stay by a mean difference of -3.21 days (95% CI -5.35
to -1.06; p = 0.003) in five studies (I> = 28%) and ICU
length of stay by a mean difference of -2.03 days (95%
CI -3.96 to -0.10, p = 0.04) in three studies (I* = 0%).
There was no difference in adverse events (RR 1.13;
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95% CI 0.92-1.38; p = 0.25) or all-cause mortality (RR
0.96; 95% CI 0.81-1.14; p = 0.64). Certainty of evi-
dence was moderate for all-cause mortality and low for
adverse events, ICU, and hospital length of stay due to
risk of bias and imprecision.

GRV monitoring as a sole reason to withhold enteral
nutrition is not recommended, but GRV greater than or
equal to 500 mL/6 hr or greater than or equal to500 mL in
combination with other feeding intolerance symptoms
should prompt enteral nutrition interruption and pro-
kinetic agents or postpyloric feeding (55, 56). Previous
meta-analysis showed favorable feeding tolerance, re-
duction in GRYV, and increased postpyloric feeding tube
placement with prokinetic agents (57). However, feed-
ing intolerance included GRV of greater than or equal
to 150 mL, and routine approach to postpyloric feeding
was not established. Peng et al (18) restricted trial in-
clusion to reflect updated guideline recommendations
including GRV greater than or equal to 500 mL com-
bined with feeding intolerance symptoms and a stan-
dardized approach to postpyloric or cessation of gastric
feeding. Prokinetic agents’ beneficial effect on feeding
tolerance is consistent with previous studies (58, 59).
However various outcome definitions for feeding tol-
erance limited quantitative assessment, so the magni-
tude of effect is unknown. Caution should be applied to
the conclusion of prokinetic agent benefit on hospital
or ICU length of stay, which differs from previously
published trails, due to low certainty of evidence based
on GRADE methodology (55-57, 60). No conclusion
on prokinetic agent of choice can be gleaned from the
results, as the subgroup analysis found no significant
subgroup differences.

CONCLUSIONS

In this review, we provided synopses of the most im-
pactful articles relative to the pharmacotherapy of
critically ill patients published in 2021. The studies
presented herein add the growing body of evidence of
treating the critically ill and provide additional frame-
work for future research.
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