
Critical Care Explorations	 www.ccejournal.org          1

DOI: 10.1097/CCE.0000000000000713

Copyright © 2022 The Authors. 
Published by Wolters Kluwer Health, 
Inc. on behalf of the Society of 
Critical Care Medicine. This is an 
open-access article distributed under 
the terms of the Creative Commons 
Attribution-Non Commercial-No 
Derivatives License 4.0 (CCBY-
NC-ND), where it is permissible to 
download and share the work pro-
vided it is properly cited. The work 
cannot be changed in any way or 
used commercially without permis-
sion from the journal.

ABSTRACT: Pediatric intensivists often use an “analgosedation” approach in 
mechanically ventilated children. By prioritizing analgesia and minimizing seda-
tion, patients experience less delirium. However, when COVID-19 surged, our 
pediatric intensive care unit providers were tasked with caring for adults with se-
vere acute hypoxemic respiratory failure (AHRF). As documented in the literature, 
adults with COVID-19-AHRF received significantly higher doses of sedatives 
than matched cohorts with non-COVID-19 AHRF. Surprisingly, when the pedi-
atric intensive care unit returned to caring for children, a quality review showed 
that we were unintentionally using far more sedatives than that prior to COVID-19. 
This experience is not unique to our institution, or to COVID-19. Lingering effects 
of crisis care can persist beyond the event itself. We seek to share our experience 
in order to extend the conversation regarding the unexpected effects of crises on 
best practices and to stress the need for high-quality research on interventions to 
support mental health and resilience in frontline healthcare providers.

To the Editor:

With increasing awareness as to the negative effects of sedating medi-
cations, there has been a paradigm shift within the pediatric critical 
care community over the past decade. Sedative drugs, particularly 

in the benzodiazepine class, have been strongly associated with delirium and 
increased hospital length of stay (1). Numerous studies have shown feasibility of 
alternative sedation regimens, and many PICUs have embraced an “analgoseda-
tion” approach. Analgosedation refers to an analgesic-first approach to sedating 
patients on mechanical ventilation, prioritizing optimization of pain control, 
and minimizing the use of sedatives. Analgosedation has been shown to be fea-
sible, safe, and effective for the care of mechanically ventilated children (2).

Our team works in an urban academic PICU that was an early adopter of 
analgosedation. Our PICU prioritizes keeping children as awake as possible, 
even while mechanically ventilated. We accomplish this by minimizing the 
use of benzodiazepines, avoiding restraints, and maximizing family involve-
ment. Over a 2-year period, we were able to demonstrate a dramatic decrease in 
opiate use, benzodiazepine use, and delirium rates, with no increase in adverse 
events (3, 4).

In March 2020, the COVID-19 pandemic overwhelmed our city. We rap-
idly transformed our PICU into a medical ICU, and for a 3-month period, 
our PICU doctors and nurses exclusively cared for critically ill adults with 
severe acute respiratory distress syndrome (ARDS), all of whom required in-
vasive mechanical ventilation (IMV) (5). As has been widely reported in the 
COVID-19 literature, adult COVID-19 patients received significantly higher 
dosing of sedatives (with an associated increase in coma and delirium days), 
when compared with retrospective cohorts of matched patients with similar 
degrees of ARDS (6).
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The reason for increased sedation use in COVID-19 
patients was multifactorial and not simply a function of 
severity of illness. It likely reflects the challenges posed 
by a surge that strained hospital capacity. Nursing staff 
was spread thin, no family members were allowed, and 
personal protective equipment—in short supply—was 
required for every patient encounter. Staff feared for 
their own health when interacting with COVID-19 
patients. With decreased presence at the bedside, there 
was less ability to interact with the patients. Bedside staff 
were forced to turn to physical and pharmacological 
restraints (i.e., sedatives) to keep the patients safe (6).

By June, the COVID-19 surge had abated some-
what in our city, and we were able to return to pedi-
atric critical care. Our assumption was that we were 
back to “business as usual,” but at our 3-month quality 
check, we were surprised to note that there had been 
a substantial increase in our benzodiazepine use in 
children on IMV (Fig. 1). Of note, none of these chil-
dren had COVID-19, and there were no significant 

differences with respect to demographics or severity 
of illness when compared with the children on IMV 
pre-COVID-19. There was an associated increase in 
delirium rates and duration in this cohort (from pre-
COVID-19 average of 10% for delirium lasting > 1 d, 
to 38.5% post-COVID-19; p = 0.028).

As part of our quality process, we examined root 
causes for this change in practice. Our multidiscipli-
nary team identified several possible contributors. 
One cause was thought to be lack of family presence 
at bedside. Due to the ongoing pandemic, the hospital 
still had severely restricted visitation policies. Without 
parents consistently present to provide emotional sup-
port to the child, the nurses were relying more heavily 
on sedation. A second cause was the need for per-
sonal protective equipment when interacting with all 
patients. This proved to be a disincentive to entering 
patients’ rooms, again leading to sedative boluses when 
patient interaction might have been employed in the 
past. Finally, and most poignantly, when interviewing 

Figure 1. Sedation exposure in the pediatric intensive care unit. Total cumulative benzodiazepine dose (converted into midazolam 
equivalents in mg/kg per patient per day) in mechanically ventilated children increased ~2 sd above daily average during the week of 
Hurricane Harvey (A) and for the months in the aftermath of COVID-19 (B).
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the bedside providers, we realized the magnitude of 
residual trauma affecting our staff. We were tired and 
stressed, and unintentionally turning more readily to 
sedative use for our patients (7).

This is not an experience unique to COVID-19. 
Pediatric intensivists in Houston noted a similar phe-
nomenon during hurricane Harvey in August 2017. Due 
to excessive flooding and citywide evacuations, the pedi-
atric cardiac ICU providers were required to stay on-site 
as part of a disaster response. The unit was short-staffed, 
and bedside providers were anxious about their personal 
safety and families’ well-being. During the hurricane’s af-
termath, patients in the cardiac ICU were observed to 
receive more boluses and higher dose-exposure of sedat-
ing medication, especially benzodiazepines (Fig.  1). 
Retrospective review of the electronic medical record, 
as part of an ongoing quality assurance (QA) process, 
showed that weekly average dose of morphine equivalents 
was 3.5 morphine equivalents in mg/kg prior to the hur-
ricane and 6.75 morphine equivalents in mg/kg afterward 
(>1 sd above usual). Similarly, weekly average of diaz-
epam equivalents was 6.71 diazepam equivalents in mg/
kg prior to the hurricane and 15.1 diazepam equivalents 
in mg/kg afterward (>2.5 sd above usual). Prehurricane, 
the average number of midazolam doses per patient 
per week was 17; posthurricane, it had increased to 24  
(p = 0.001).

These events remind us of the importance of frequent 
examination of practices to maintain quality improve-
ment. Ongoing QA processes ensured that we noted 
this unintentional change in sedation practice within a 
matter of weeks and were able to intervene effectively. 
Implementation science has taught us that ongoing 
data collection is essential to ensure that quality indica-
tors are maintained. Timely feedback—incorporating 
recent patient data—allows for effective intervention. 
An attentive, multidisciplinary, and nimble approach is 
required to sustain quality improvement (8).

Most importantly, this experience has taught us that 
our bedside staff need ongoing support in the wake of 
COVID-19. Evidence from prior epidemics demon-
strate that frontline providers are at risk of developing 
problems with long-term mental health (9). This not 
just affects the healthcare provider but also may have 
downstream impact on patient care (10). Supportive 
interventions after resolution of the epidemic (in-
cluding rotation of workers from high-stress to low-
stress tasks, providing easy and confidential access 

to mental health services and flexibility in work-shift 
scheduling) may be helpful. There is an urgent need 
for high-quality research to determine the effective-
ness of these and other interventions to support the 
mental health and resilience of frontline healthcare 
providers after a pandemic or natural disaster (9). Even 
with the worst behind us, the lingering effects persist. 
This may have unintended consequences on provider 
practice, specifically with administration of sedative 
medications.

In conclusion, we suggest that COVID-19 and other 
natural disasters may increase the frequency and ex-
posure to benzodiazepine and other sedative medica-
tions in critically ill pediatric patients, and provider 
stress may contribute to this difference. We share 
our perspective as a cautionary tale: the COVID-19 
pandemic may have unexpected effects on pediatric 
analgosedation practices. Vigilance is required to en-
sure that we provide our bedside caregivers with the 
support necessary so that they can continue to pro-
vide evidence-based care, even under extraordinary 
circumstances.
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