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Background: The formulation of opioid medications is becoming increasingly common
among hospitalized patients, due to the need for pain control or sedation during procedures.
This phenomenon represents the possibility of an increase in adverse events, as demonstrated
by monitoring through the Adverse Event Reporting System (FAERS). The importance of tools
that unify information search and provide easy access for physicians is becoming more evident.
Thus, it is essential to assess the medical needs for information when using technological tools
that can support clinical practice.

Objective: To characterize the main pharmacological and pharmaceutical needs of critical
care physicians for the management of adult patients when administering sedative and/or
opioid analgesic medications.

Study Design: A cross-sectional study.

Setting: A tertiary care setting in Bogotd and Chia, Colombia from October 1 through
December 31, 2022.

Methods: Surveys were collected through Google Forms. The surveys were directed to
physicians from Clinica Universidad de La Sabana and Clinia Nueva de Bogotd. These physicians
perform sedation and analgesia procedures on adult patients in critical care services, including
emergency departments, hospitalization units, surgical rooms, and adult intensive care units.

Results: Ninety-five percent of the respondents considered the use of technological tools
necessary for support during their workday. Most respondents reported that these tools were
helpful for information searches regarding dose adjustments of sedatives and opioid analgesics,
especially in cases of renal disease, dose calculations for rotation, and titration of opioids.

Limitations: Designed for academic purposes, the survey identified 4 key areas requiring
improvement:  pharmacological knowledge, patient safety monitoring, specialized
administration techniques, and practical application of knowledge during the administration
of medication. The survey was conducted under the constraints of time and resources, limiting
the sample to 2 institutions based on accessibility and feasibility.

Conclusions: The study highlights the need for the development of technological tools to
support medical services in the safe use of sedative and opioid analgesic medications. The
evaluation of specific pharmacological and pharmaceutical knowledge related to this group of
medications is crucial.

Key words: Adverse Event Reporting System (FAERS), opioids, drug administration, analgesic,
clinical pharmacology
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he use of opioids to induce sedation and

analgesia in patients is becoming increasingly

common. Studies show that, for various
reasons, up to one in every 3 patients admitted to a
hospital may receive an initial prescription of opioid
medications, and the rate of long-term use may reach
up to 30% (1). Understanding the implications of
opioid formulation is crucial, including the necessary
dose adjustments based on the patient’s pathological
conditions, weight, and age, as well as short- and long-
term side effects and the need for patient monitoring
and follow-up (2). These therapies are used widely in
intensive care units, surgical rooms, and emergency
departments, where specialists are increasingly using
opioid formulations. Prevalence studies in Colombia
show that these medications are even used to manage
pain associated with acute and chronic diseases (3).
Therefore, it is essential to understand how this
formulation is carried out and what tools specialists use
when administering it.

According to reports from the Food and Drug
Administration (FDA) Adverse Event Reporting System
(FAERS), at least 15 opioid medications are associated
with adverse events, including some cases related to
mortality (4). Physicians face significant challenges
making decisions related to opioid prescriptions, and
perspectives may vary when prescribing them (5).
These issues emphasize the increasing need for train-
ing processes and skill maintenance for sedation, not
only within specialties like anesthesiology but across all
hospital settings. Thus, the use of available and easily
accessible tools for all medical personnel, whether spe-
cialized or nonspecialized, is crucial (6), as is continuous
academic growth for all health care professionals in the
administration of opioid medications.

Conducting surveys regarding the perception of
needs concerning the use of opioid medications in
different critical areas of adult patient management
is essential. As evidenced in other studies, such as the
2010 project conducted by Shavit (7), the spectrum of
strategies for medication sedation and dichotomous
approaches for oxygen supplementation and monitor-
ing is broad, indicating the need for unified knowledge
to reduce short- and long-term adverse effects associ-
ated with the use of this group of medications (8).
While data research is vital for safe care, the difficulty
in identifying practical information and its integration
can create a knowledge gap, suggesting the necessity
of creating information tools for safer clinical practice
on patients (9).

The management of opioids and decision-making
in medical settings pose fundamental challenges
(10,11). The distinction between hospitalized and out-
patient patients, along with the transition between
the groups, is an ongoing topic of discussion. Over the
past 2 decades, various health care systems in different
countries have faced difficulties related to opioid use.
Despite their acknowledged potential risks, opioids
continue to be valuable tools in addressing the com-
plexity of intraoperative, postoperative, and outpa-
tient medical care (10). It is emphatically important for
authors to provide a more detailed perspective on opi-
oid management in diverse clinical contexts, highlight-
ing the necessary approaches to address this persistent
challenge in health care (11).

As part of the continuous education processes
and technological development at Universidad de La
Sabana, an ongoing macro-project aims to design and
develop an app for the pharmacotherapeutic optimiza-
tion of sedative and analgesic medications for adult pa-
tients in critical areas. The intent is to improve patients’
quality of life by strengthening their health conditions
and experiences with the service, as well as to enhance
productivity and sustainability at Clinica Universidad
de La Sabana, aiming to reduce per capita health care
costs and provide better service to society.

Given all the above, this study aims to characterize
the main pharmacological and pharmaceutical needs
of critical care physicians for the management of adult
patients when administering sedative and/or opioid
analgesic medications.

METHODS

This study is a descriptive and cross-sectional inves-
tigation involving the collection of surveys during the
period from October 1, 2022, to December 31, 2022.
The surveys were directed to physicians from Univer-
sidad de La Sabana de Chia and Clinica Nueva de Bo-
gotd, who perform sedation and analgesia procedures
on adult patients in critical care services, including
emergency departments, hospitalization units, surgi-
cal rooms, and adult intensive care units. A total of 63
surveys were collected using Google Forms. These sur-
veys were sequentially administered as doctors agreed
to participate in the study. Of a total of 100 surveys
sent, 63 were answered. Importantly, at the time of the
study, the survey was implemented to the best of our
ability given the circumstances and available resources.
Although the sample was limited to 2 institutions, this
choice was based on feasibility and accessibility at that
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specific time. We acknowledge that expanding the
survey to more institutions would have been ideal, but
time and resource constraints led us to use the best
feasible strategy under the circumstances.

To meet the inclusion criteria for this research, phy-
sicians needed to work in critical care areas for patients
over 18 years old, including emergency departments,
hospitalization units, surgical rooms, and adult inten-
sive care units. Individuals excluded from this study
consisted of physicians attending to patients under 18
years old, nonmedical personnel, and personnel from
noncritical care areas such as outpatient services and/or
external consultations.

A survey of 20 questions, comprising both qualita-
tive and quantitative characteristics, was conducted.
Of these, 16 questions were multiple-choice with mul-
tiple or single responses, and 4 questions were open-
ended (supplementary to the survey). To determine the
characteristics that appeared most frequently in the
respondents’ opinions, an analysis of frequency and
prevalence was performed, and word cloud graphics
for qualitative responses were created. Data processing
was carried out through PivotTables in Microsoft Excel.

Prior to the survey application, a validation of the
survey was conducted, and a pilot test was performed
with experts in the use of opioid medications. Subse-
quently, corrections were made to the survey format.

The study had the approval of the Institutional Eth-
ics Committee of the Clinica Universidad de La Sabana,
along with the anonymous administration of the survey
and informed consent (July 15, 2021). The study did not
require informed consent for participants. Their

age of respondents were neurologists and emergency
medicine physicians, each comprising 3% of the total
(Fig. 1).

As for the respondents’ levels of experience, 51%
of the surveyed physicians had been working as spe-
cialists for less than 5 years, while approximately 24%
had more than 11 years of experience in their respec-
tive specialties (Suppl. Fig. 1S). Fifty-six percent of the
respondents identified mobile phones as their primary
means of seeking consultation or support, whereas
personal computers were the second most popular
choice, accounting for 30.8% of the total. Tablets came
in third, representing 13.1% of the participants (Fig. 2).
Additionally, 95% of the physicians considered the use
of technological resources helpful in optimizing their
work processes (Suppl. Fig. 2S).

The results showed that most physicians required
support in dose adjustments for renal disease and dose
calculations for opioid rotation and titration. Only 8%
and 5% of the respondents required support in the
management of adverse events and in mechanisms of
action, respectively (Table 1).

On the subject of pharmaceutical considerations
at the time of prescription and administration, 26% of
the surveyed physicians stated that they required sup-
port in determining the type of solution for dilution
preparation, while 23% reported needing assistance
with medication type, presentation, and pharmaceuti-
cal form (Suppl. Table 1S).

Regarding the use of sedative and opioid analgesic
guidelines, 29% of the respondents were familiar with

participation was voluntary, and the beginning

of the survey asked recipients if they wanted to
respond to it.

REesuLts

The surveys were administered to different
specialist physicians working in the emergency
departments, hospitalization units, surgical
rooms, and intensive care units of both Clinica
Universidad de La Sabana from Chia and Clinica
Nueva from Bogotd. The aim was for the spe-
cialists to provide their opinions regarding the
use of sedative and opioid medications in adult
patients. Among the respondents, 30% were an-
esthesiologists. Of the rest, 22% were intensive
care specialists, 19% were general practitioners,

Neurology

Emergency Medicine/
Urgency Room

Anesthesiology

I Professional Profile

General
Clinical
Family
Internal
General

Intensive

o 5 10 15 20 25 30
Percentage (%)

11% were internists, 6% were family physicians,
and 5% were clinical physicians. A small percent-

Fig. 1. Profile of medical specialists who participated in the survey.
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the Colombian critical care and intensive care medicine
guidelines, and 25% were familiar with the guidelines
from the Colombian Society of Anesthesia for patients
over 12 years old. Both sets of guidelines were consulted
by the same proportion of respondents. Only 6% were
not familiar with any guidelines (Suppl. Table 2S). Ac-
cording to the usage of these guidelines, respondents
stated that they mostly consulted information related
to dosing, rotation, titration, interactions, and adjust-
ments based on comorbidities (Fig. 3). Respondents
also reported consulting additional information from
other sources (Suppl. Table 3S). This additional infor-
mation included adjustments for comorbidities, opioid
rotation, pharmacological interactions, and guidelines
specific to each patient’s age (Fig. 1).

When inquired about the information or support
they wanted to receive to improve their work when ad-

During you working day, which de following electronic
60 — and/or technological devices do you usually use a consultation
56,1 or support tool?
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40
g
@ 30,8
g -
2
=
o
=
[
& 20

13,1
10
o +
Cellphone Computer Tablet
Fig. 2. Type of device used as a support tool.

Table 1. Regarding clinical considerations that must be
evaluated when prescribing and administering sedative drugs
and opioids analgesics, which one do you consider to require
support?

Clinical Consideration Percentage
(%)
Dose adjustments in renal disease 16
Dose calculation at the time of opioid rotation 15
Dose adjustments in liver disease 14
Dose adjustments according to comorbidities 13
Dose adjustments according to age 11
Dose adjustments according to weight 9
Adverse effects 8
Mechanisms of action 5

ministering sedative and opioid analgesic medications,
the respondents mentioned that they would expect
information on dosing, rotation, opioid weaning, titra-
tion, and interactions (Suppl. Fig. 3S).

As for the monitoring of risks associated with the
use of sedative and opioid analgesic medications, 94%
of the respondents considered patient monitoring
necessary (Suppl. Fig. 4S5). Among them, 39% indicated
that the best strategy was a basic monitor that included
measurements of heart rate, oxygen saturation, blood
pressure, and respiratory rate. However, 30% agreed
that the use of clinical tracking scales was also a suit-
able monitoring strategy (Table 2).

Furthermore, concerning administration, 71% of
the respondents agreed that all sedative and opioid
analgesic medications should be administered only by
specialized personnel (Suppl. Fig. 5S).

To maintain safety margins in the use of those
medications, 78% of the respondents considered that
resources should be optimized through unit-dose dis-
pensing, meaning that medications should be dispensed
directly by the pharmacy service of the institution.
Only 22% believed that multiple doses, such as in the
complete commercial presentation of the medication,
could be managed (Suppl. Fig. 6S). Fifty-four percent of
the respondents believed that daily formulation could
be accomplished by calculating the projected dose for
24 hours and formulating the quantity of ampoules
accordingly. However, 8% considered that a standard
formulation in a fixed number of ampoules, regardless
of the dose, could be used (Suppl. Fig. 75).

Forty-four percent of the respondents reported
that they were unfamiliar with the protocols for con-
tinuous infusion mixtures of sedative and opioid anal-
gesic medications (Suppl. Fig. 8S). When inquired about

dosing liver failure
dosage adjustment
level of recomendation stodate and le:

side effects
recommendctlons cnd alerts
side effect risks rotc t I O n i

dosing and ARF special cases

wea ning d OSl N g trltaélc;tn sonbidion
mteroctlons

pharmacokinetics
pallative sedatio comorb

preccutions
dosmg ond comorbidities
management of infusions
coadjutant

my own knowledge

abstinence syndrome

bo)
multimodal analgesia ications
dosing on liver failure
reversion antidote
dosing and chronic disease

equianalgesic

perfusion based on ¢

Fig. 3. Information most frequently consulted from
management guides.
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pharmacological considerations to be accounted for in
the prescription and administration of these medica-
tions in continuous infusion, 33% of respondents stated
that they required support in the form of information
regarding pharmacological interactions. Eighteen per-
cent reported needing information about toxicity, and
16% answered that they required information regard-
ing the medications’ half-life (Table 3).

When asked about the current evaluation strate-
gies available for preventing complications, 63% of
the respondents stated that those strategies were not
adequate to fulfill that objective. They mostly attrib-
uted the shortcomings to the lack of monitoring and
follow-up on adverse events, and restrictions on modi-
fying patients’ medical histories. Some also mentioned
the impact of the lack of tools, insufficient personnel,
challenges in dose tracking, and fear of using the medi-
cations, among other reasons (Figs. 4,5).

Discussion

The present study was conducted as part of a proj-
ect to develop the faculties of engineering, medicine,

Table 2. Which of the following monitoring strategies do you
constder necessary for the administration of sedatives and
opioid analgesics to adults in different critical care areas?

and education at Universidad de La Sabana. The project
aimed to create a supportive app for optimizing phar-
macotherapy in the use of sedative and opioid analge-
sic medications for adult patients in critical inpatient
areas (12). The “design thinking” methodology was
employed as the initial step in the app’s development,
encompassing both the theoretical and clinical aspects
of specialized medical practice (13). To achieve this goal,
a diagnostic process was conducted among health care
professionals who met the inclusion criteria, aiming to
determine the most important elements to include in
the app’s design.

Among the results, it was highlighted that 95% of
the respondents considered the use of technological re-

Consider that current strategies allow an adequate evaluation
to prevent complications with the use of sedatives and opioids

analgesics?

Table 3. Of the pharmacological considerations that should be
evaluated at the time of prescribing and administering sedative
and opioid analgesic medications through continuous infusion,
which do you consider to require support?

Pharmacological Consideration Percﬁntage
(%)
Pharmacological interactions 33
Toxicity 18
Half-life time 16
Distribution volume 13
Pharmacodynamics 13
Pharmacological group 7

- . Percentage

Monitoring Strategies o &
(%)
Basic monitor (heart rate, oxygen saturation,
i » =i

blood pressure, respiratory rate) Yes
Use of clinical monitoring scales (RAM, EAD, 30 - No
respiratory rate, heart rate)
Basic monitoring (electrocardiogram, 18 Fig. 4. Current strategies considered for adequate evaluation
capnograph, blood pressure, oximetry) in the prevention of complications with the use of opioid

o . sedatives and analgesics.
Monitor including capnograph 8 g
Pulse oximetry is sufficient, with manual blood 4
pressure measurement

time monitoring

training scenarios

prescription challenges lack of resources
there is not real evaluation i} ) 1
there is not monitoring
adverse event tracking
modifications
addiction risks fear of their use
interaction tracking
changes in presentation
there is not resources
presentation availability
time per patient

dosage monitoring

ciplinary manageme

ignorancy

follow up

Fig. 5. Situations in which support is required to improve
safety when using sedatives and opioid analgesics.
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sources helpful in optimizing their work processes. Re-
garding the information most sought after by medical
specialists, the need for support in areas such as dosing,
rotation, opioid weaning, titration, and interactions
was emphasized (14). These findings indicate the need
for and relevance of technological support through ap-
plications to improve patients’ pharmacological safety.
The use of technological aids is essential for continuous
medical education on opioid usage, since studies have
shown that a lack of proper training can lead to fears
among medical personnel concerning sedative and opi-
oid analgesic medications (15).

The study also shows that the use of opioid anal-
gesic therapies has increased in various hospital areas,
given those methods’ safety and efficacy in managing
pain during different procedures (16,17). The applica-
tion of sedation for medical procedures demonstrably
induces an altered state of consciousness, allowing
patients to tolerate painful or unpleasant procedures
(2). However, sedation also requires careful monitoring
and follow-up to ensure patient safety.

In the context of digital health, the transforma-
tion of health care has become increasingly important,
especially during critical periods such as the COVID-19
pandemic (18,19). The study participants, who were
experts in the use of sedative and opioid analgesic
medications, showed a high utilization of technologi-
cal resources (1,9). Nonetheless, there is a need to unify
and evaluate this information and propose constant
reviews of existing digital tools and clinical adherence
guidelines, since they have demonstrated significant
benefits in ensuring patient safety (20,21).

The formulation and administration of sedative
and opioid analgesic medications require individual-
ized patient assessment (22,23). The study participants
demonstrated knowledge of existing guidelines for
these medications and sought information regarding
dosing, rotation, titration, interactions, and adjust-
ments based on comorbidities. The implementation of
such guidelines has been shown to be highly beneficial
for patients and reduce medication costs without com-
promising quality of care (24,25).

As for the safety of these medications, monitor-
ing during and after administration is crucial (26). The
study revealed a preference for noninvasive moni-
toring, with 39% of respondents considering a basic
monitor that included measurements of heart rate,
oxygen saturation, blood pressure, and respiratory
rate as the best strategy (8,27). These measures have
been recommended for identifying early respiratory

and hemodynamic adverse events during procedures
(28).

Furthermore, a significant percentage (71%) of
the respondents believed that sedative and opioid
analgesic medications should be administered only by
specialized personnel (19,29). While this matter is con-
troversial, studies have shown that the probability of
adverse events during sedation depends more on the
level of the professional’s experience than that special-
ist’s level of education (7).

The use of unit-dose dispensing has been seen as
a safety measure for patients (21), although it may
represent additional costs for the health care system,
depending on the implementation strategies used by
pharmacists (30).

Finally, mobile applications have been imple-
mented in Colombia for both medical professionals
and patients, although challenges exist concerning
network access and the requisite knowledge for op-
timal utilization (31). The effectiveness and safety of
these apps for health care professionals hinge on the
apps’ content and their capacity to offer current infor-
mation as changes in medicine continue (12). Prescrib-
ing, converting, monitoring, and administering drugs
safely require a substantial foundation of education,
knowledge, and expertise. Over the past decades, the
variety of the tools practitioners have employed indi-
cates the significance of the aforementioned factors. It
is acknowledged that simple printed forms must give
way to advanced technology.

While there are existing tools for pharmacologic
dosing and discussions with pharmacists, our study
contributes uniquely by addressing specific gaps in
the literature. Our research focuses on the practical
implementation of tools and their effectiveness in real-
world scenarios, aiming to provide nuanced insights.
Importantly, our outcomes extend beyond validating
practices; they inform the development of a more
objective technological tool tailored to align with phy-
sicians’ preferences. This contribution adds significant
value to the current discourse in the field, addressing a
potential gap in the existing technological landscape.

Limitations

The limitations of this study include the academic
nature of the survey tool, which was developed based
on prior research into the needs of medical profes-
sionals and classified into 4 main areas: pharmacologi-
cal knowledge requirements, monitoring of patient
safety events, use and administration by specialized
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personnel, and pharmaceutical knowledge at the
point of administration. To mitigate the risk of col-
lecting inadequate data, a pilot test was conducted
with experts in the use of these medications, leading
to subsequent adjustments in the survey. Based on this
exercise and aligned with the study’s objectives, addi-
tional open-ended and closed-ended questions were
incorporated within each of these focus areas to en-
hance the triangulation of responses. The survey was
conducted to the best of our knowledge, accounting
for the time and resources available during the study.
While we would have preferred to include more insti-
tutions, the limitations of feasibility and accessibility
restricted us to only 2. Nonetheless, we acknowledge
that our approach was the most practical, given these
constraints.

CONCLUSIONS

The urgent demand for promoting the progress
and implementation of technological devices that
support medical services, especially in the safe manage-
ment of sedative and opioid medications, should be
emphasized (18). This need arises from the inherent
complexity of these pharmacological agents, which re-
quire meticulous evaluation and monitoring by health
care personnel (21).

In this context, it is crucial to have advanced tech-
nological tools that allow the collection, processing,
and analysis of specific clinical, pharmacological, and
pharmaceutical data for this group of medications.
These technological resources are essential to improve
the accuracy of the administration and prescription of
sedatives and opioids (29), thereby contributing to op-
timizing the quality of medical care and reducing the
risk of associated adverse events (20).

By utilizing specialized computer platforms (18),
it is feasible to centralize relevant information about
the pharmacokinetics and pharmacodynamics of these
compounds as well as potential drug interactions and
specific contraindications. Additionally, technological
tools can facilitate monitoring and early detection of
side effects and adverse reactions, empowering health
care professionals to make informed and personalized
decisions in each clinical case (19).

Furthermore, the development of mobile applica-
tions and integrated systems in health care institutions
allows for improved communication among members
of medical teams and enables rapid and secure sharing
of information (2). In this way, collaboration and feed-
back among clinical pharmacology specialists and other

health care professionals are strengthened, promoting
continuous learning and the adoption of evidence-
based practices (24).

It is important to emphasize that the implementa-
tion of these technological solutions requires proper
training of medical and pharmaceutical personnel,
as well as continuous system updates to adapt to ad-
vances in research and pharmacological knowledge
(25). In this regard, training in and competent use of
these tools are key investments for the future of clini-
cal pharmacology and the continuous improvement
of medical services related to the use of sedative and
opioid medications (8).

In conclusion, the integration of technological tools
inthe field of clinical pharmacology is essential to address
the complexity of sedative and opioid medications while
strengthening specific pharmacological and pharmaceu-
tical knowledge. These innovative solutions empower
health care professionals with accurate and up-to-date
information, enabling them to make informed decisions
and improve safety and efficacy in the treatment of pa-
tients who require this type of medication.

Based on the results obtained from this study, fu-
ture research can be conducted regarding the develop-
ment of academic applications in medicine, aiming to
achieve better outcomes for patient safety when using
medications from different pharmacological groups
with high risk of adverse reactions or narrow therapeu-
tic margins.
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Time practicing the specialty
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Suppl. Fig. 3S. information or suppori they wanted to receive
to tmprove their work when administering sedative and
optoid analgesic medications,

Suppl. Fig. 1S. Time practicing the specialty..

Technological support is useful for optimizing processes.
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Suppl. Fig. 4S. Need for monitoring in the evaluation of
patients using sedatives and optiotd analgesics.

Suppl. Fig. 2S. Technological support is usefule for
oplimizing processes.

The administration of sedatives and opioid analgesics
by specialized personnel

71%

Yes

INo

Suppl. Fig. 5S. The administration of sedatives and
optoid analgesics by specialized personnel.




Pharmaceutical considerations in optimizing the use
of sedatives and opioid analgesics

22%

78%

Single dose (dispensed by the institution's pharmaceutical service)
- Multiple doses (full commercial presentation)

Suppl. Fig. 6S. Pharmaceutical considerations in optimizing the use of
sedatives and opioid analgesics.

Pharmaceutical considerations in the formulation of sedatives and opioid analgesics

Calculating the number of ampoules based

on the 24-hour dose projection 54

Ordering a specific quantity of ampoules based
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required number of ampoules by the end of the day
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number of ampoules, regardless of the dose
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Suppl. Fig. 7S. Pharmaceutical considerations in the formulation of
sedatives and opioid analgesics.




Suppl. Table 2S. Which de following guidelines for sedative and

Comprehension of combination regimens for the continuous opioids analgesics in the critically ill adult patient do you know?

infusion of sedatives and opioid analgesics

Knowledge of guidelines for sedative Percentage
44% and opioids analgesics in critically ill (%)
Guide to critical medicine and intensive care 29
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Guidelines on the Colombian Society of 25
Anesthesia for patients over 12 years of age

Institutional protocols 22
Intensive Care Medicine Guide.org 18
Do not know any guide 6
Another 0
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I No

Suppl. Table 3S. Considering the previous question, which of the
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continuous infusion of sedatives and opioid analgesics.
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form

Other 0
Calculation for unit dose preparation 19
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Request for the preparation of unit doses by the 12
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Information on the molecular characteristics 8
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