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Experience with sedation and analgesia in a tertiary care
hospital pediatric Emergency Department

Silvia Rodriguez del Rosario, Carmen Goez Sanz, Jorge Carranza Ferrer, Elena Ortega Vicente, Patricia Justo Vaquero,
Elsa Izquierdo Herrero

BACKGROUND AND OBJECTIVE. Greater awareness of pain has led most pediatric emergency departments to create protocols
for sedation and analgesia in the interest of improving quality of care and management of therapy. Our aim was to analyze how our
pediatric emergency department uses sedation and analgesia.

MATERIALS AND METHODS. Observational cohort study of patients under the age of 14 years who required sedation plus
analgesia during emergency treatment between March 2015 and March 2020. We analyzed demographic variables, procedures used
to deliver sedation and analgesia, drugs used, pain and anxiety levels, and time in the department.

RESULTS. A total of 483 patients were studied; 68.5% (n = 331) were boys and 50% were under the age of 5 years. The procedure
requiring sedation with analgesia most often was fracture reduction (in 30.7%, n = 149). Other painful procedures requiring sedation
and analgesia, according to frequencies within age groups, were lumbar puncture in patients under the age of 1 year (in 47.36%,
n = 18); wound closure in 1 to 5 year olds (in 33.05%, n = 78); and fracture reduction over the age of 5 years (in 48.57%, n = 102).
Midazolam was the drug most often used (in 48.1%, n = 233), mainly combined with fentanyl (78.5%, n = 183), which was usually
given via intranasal spray (61.8%, n = 144). The reduction in pain and anxiety was statistically significant (P <.001). Most patients
experienced no adverse effects, either in the short term (86.2% n = 418) or long term (94%, n = 457). The correlation coefficient
between degree of satisfaction of parents and health care personnel was 0.883 (P <.001).

CONCLUSIONS. Sedation with analgesia is effective for decreasing pain and anxiety during diagnostic and therapeutic procedures
in pediatric emergency departments. The low incidence of adverse effects supports pediatricians' use of these resources and
generally favors early discharge.

[Ceywords: Deep sedation. Analgesia. Pain. Pediatric emergency services. Efficacy. Adverse effects.

Experiencia en sedoanalgesia en el servicio de urgencias pediatricas,
en un hospital de tercer nivel

INTRODUCTION. La mayor conciencia sobre el dolor hace que, en la mayoria de los servicios de urgencias pediétricas (SUP), se
hayan creado protocolos de sedoanalgesia para mejorar la calidad de atencién y manejo terapéutico. El objetivo de este estudio es
conocer las caracteristicas de uso de la sedonanalgesia en un SUP.

MATERIALES Y METODOS. Se realizé estudio observacional de cohortes en pacientes < 14 afios atendidos en urgencias que preci-
saron sedoanalgesia entre los meses de marzo de 2015 y marzo de 2020. Se analizaron variables demogréficas, procedimiento el
que se usé esta técnica, farmacos utlizados, nivel de dolor, grado de ansiedad y tiempos de estancia en urgencias.

RESULTADOS. Se analizaron 483 pacientes. El 68,5% (n = 331) eran varones. El 50% fueron menores de 5 afios. El procedimiento
que requirié sedoanalgesia con mayor frecuencia fue la reduccion de fracturas (30,7%, n = 149). Por edad, destaca su uso en pun-
ciones lumbares en < 1 afio (47,36%, n = 18), reparacion de heridas entre 1y 5 afios (33,05%, n = 78), y para reduccidn de fracturas
en > 5 afios (48,57%, n = 102). El farmaco mas empleado fue midazolam (48,1%, n = 233), mayoritariamente en combinacién con
fentanilo (78,5%, n = 183), siendo la via intranasal de eleccion (61,8%, n = 144). Se observaron diferencias estadisticamente significa-
tivas (p < 0,001) en la reduccion del grado de dolor y ansiedad. La mayoria de los pacientes no presentaron efectos secundarios
precoces (86,2% n = 418) ni tardios (94%, n = 457). Finalmente, el coeficiente de correlacion entre el grado de satisfaccién de pa-
dres y sanitarios fue de 0,883 (p < 0,001).

CONCLUSION. El empleo de sedoanalgesia en procedimientos diagndstico-terapéuticos en urgencias pediatricas es eficaz en la
disminucion del grado de dolor y ansiedad. El escaso niimero de efectos secundarios permite realizarlo por pediatras, favoreciendo
el alta precoz.
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Pain is a localized and subjective sensory perception. It is
a frequent circumstance in Pediatric Emergency Departments
that has been undervalued and undertreated, not only in the
context of diseases that cause pain, but also in that produced
during treatment or additional examinations.'?

In recent years, pain management in pediatric emer-
gencies has come to be considered an essential practice,
which can be performed in most patients by pediatric spe-
cialists.*”® Furthermore, it has been shown that appropri-
ate and early management of pain and anxiety prevents
unpleasant experiences and consequently results in better
patient cooperation for future procedures.’?

Sedation-analgesia refers to the procedure that allows
better management of pain and anxiety through the ad-
ministration of sedative and/or analgesic drugs.”'" Howev-
er, it is not exempt from risks, which are greater at younger
ages. The most frequently documented adverse effects are
vomiting, agitation, and hypoxia.®'*'3

Before performing sedation-analgesia, it is important
to conduct a patient evaluation considering the following:
AMPLE (Allergies, Medications, Past medical history, Last
oral intake, and Environment), as well as stratifying risk us-
ing the ASA physical status classification (American Society
of Anesthesiologists), since only patients classified as ASA |
or Il may receive sedation-analgesia by non-anesthesiolo-
gist physicians, with treatment needing to be individual-
ized in those with ASA IIl." Regarding food intake, there is
no solid evidence determining fasting times.*

Finally, the sedation-analgesia strategy to be em-
ployed must consider the degree of sedation, baseline
anxiety level, age, and cognitive capacity of the patient.
The application of non-pharmacological measures adapted
to age is essential, as they may sometimes be sufficient to
successfully carry out the procedure.

- To study the characteristics of pediatric patients
treated in the emergency department who require seda-
tion-analgesia.

- To compare the different drugs used for the proce-
dures, as well as their routes of administration.

- To analyze the level of pain and anxiety during diag-
nostic—therapeutic procedures.

We conducted an observational cohort study on seda-
tion-analgesia procedures performed in patients younger
than 14 years treated in the pediatric emergency depart-
ment of a tertiary referral center.

The study analyzed the period from March 15% 2015
through March 15%, 2020, obtaining data through review
of patient health records and the sedation/analgesia guide-
line form used at the bedside at the time of sedation. Di-
agnostic and therapeutic procedures in which sedation-an-
algesia was used were recorded, along with the drugs
used, their routes of administration, and length of the
emergency department stay.
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Pain and anxiety assessment was performed by the
medical team responsible for sedation-analgesia at three
time points: before, during, and after the procedure.

For pain assessment, the Visual Analog Scale (VAS)
was used, which allows measurement of pain intensity (0-
10) with high interobserver reproducibility. Values below 3
were considered mild pain; between 4 and 7, moderate
pain; and values equal to or greater than 8, severe pain.'

Assessment of anxiety level was performed using the
“Groningen Distress Scale,” based on the distress subscale
of the Behavioral Approach-Avoidance and Distress Scale,
stratifying anxiety into 5 levels: 1. Calm; 2. Tension without
crying; 3. Moderate tension with intermittent crying; 4.
Moderate tension with continuous crying; and 5. Agitation,
screaming, and physical resistance." Finally, satisfaction of
health care professionals and parents was assessed using a
numerical scale from 0 to 10, with O being the lowest and
10 the highest score.

Data were analyzed using IBM SPSS Statistics version
24.0 for Windows. P values < .05 were considered statisti-
cally significant. Quantitative variables are expressed as
mean and standard deviation or as median and interquar-
tile range, and qualitative variables according to frequency
distribution. The Kolmogorov—Smirnov test was used to as-
sess normality.

Pearson’s chi-square test was used to analyze the asso-
ciation between qualitative variables. When > 20% of cells
had expected counts < 5, the likelihood-ratio test was ap-
plied.

Additionally, Spearman’s Rho was used to calculate the
correlation between parental and healthcare-provider satis-
faction, and the Friedman test was used to compare the
medians of pain and anxiety across the three time points.

A total of 483 patients were recruited. Of these, 68.5%
(331) were males. Regarding age, 31% (150) were < 3
years and 50% were <5 years. Monitoring was performed
in 77.7% of patients (375).

The procedure most frequently requiring sedation-an-
algesia was fracture reduction (30.7%, n = 149). However,
when analyzed by age, in children <1 year lumbar punc-
tures were most common (n = 18, 47.36%), followed by
hernia reduction (23.68%, n = 9), and to a lesser extent hy-
drostatic reduction of intussusception. Among children
aged 1 to 5 years, wound repair was the most frequent
(n =78, 33.05%), followed by fracture reduction (n = 46,
19.49%), and at similar percentages, other minor surgical
procedures including foreign-body removal and abscess
drainage, with foreign-body extraction being the most
common (n = 44, 18.64%). Lumbar punctures (n = 28,
11.86%) and burn care (n = 27, 11.44%) were somewhat
less frequent. In children > 5 years, use for fracture reduc-
tion stood out (n = 102, 48.57%), followed by minor surgi-
cal procedures (n = 38, 18.09%), lumbar punctures (n = 35,
16.66%), and wound repair (n = 24, 11.42%)

Regarding past medical history, a total of 96.3%
(n = 467) had no medication allergies and 87.6% (n = 423)
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Figure 1. Classification of procedures for which sedation-
analgesia was used, grouped by age.

were taking no regular medication. No adverse effects oc-
curred nor was there any contraindication in patients with
documented past medical history. A total of 82.4% (n = 398)
were classified as ASA | and 17.39% (n = 84) as ASA Il

A total of 20.8% of patients (101) had consumed food
2-3 hours before administration of sedation-analgesia. In
6.4% (31), intake occurred within the hour prior. No early
adverse effects occurred in 86.2% (418) nor late adverse
effects in 94.2% (457). The most frequent early adverse ef-
fects were vomiting (n = 21, 4.3%) and respiratory altera-
tions (2.1%, n = 10). Among the 41 patients with early ad-
verse effects, only 1.2% (n = 3) had a fasting time under
one hour. Regarding late adverse effects, the most fre-
quent were vomiting (0.4%, n = 2) and blurred vision (0.4%,
n = 2), with fasting time greater than 2-3 hours in all pa-
tients. The association between adverse effects and fasting
time was not statistically significant.

Regarding the drugs used, the combination of mida-
zolam with fentanyl was the most common (37.8%,
n = 183), with the intranasal route chosen in 75% (108).
Overall, midazolam was the most used drug (48.1%,
n = 233), being used alone in 21.5% (50).

The 2™ most frequently used drug was nitrous oxide
(23.8%, n = 115), administered alone in 60% (n = 69) and
combined with fentanyl in the remaining cases (mostly in-
tranasal fentanyl) (91.3%, n = 42).

Ketamine was used in 20.1% (97) of patients, used
alone in 80.4% (78), combined with fentanyl in 13.4%
(n = 13), and with midazolam in 6.2% (n = 6). The most
common route of administration was IV (70.1%, n = 68),
with intramuscular use in 7.2% (7) and intranasal use in a
smaller proportion (3.1%, n = 3). No patient required anti-
dotes to reverse sedation.

When analyzing drugs according to procedure (Figure
2), in fracture reduction the predominant regimen was mi-
dazolam plus fentanyl (25.50%, n = 38), preferably intrana-
sal (65.78%, n = 25), followed by ketamine (23.48%, n = 35)
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Figure 2. Classification of the drugs used in sedation-anal-
gesia, according to the procedure.

via the IV route (91.42%, n = 32), and the combination of
fentanyl with nitrous oxide (19.46%, n = 29), via intranasal
and inhaled routes respectively (82.75%, n = 24).

For wound repair, the most frequent was midazolam
plus fentanyl (39.80%, n = 41), via intranasal route (95.12%,
n = 39), followed by nitrous oxide and intranasal mida-
zolam used alone, both in the same proportions (18.44%,
n=19).

For lumbar puncture, midazolam plus fentanyl was
preferred (50.61%, n = 41), intravenously (95.12%, n = 39),
followed by ketamine (n = 16, 19.75%), midazolam (8.64%,
n=7), and propofol (7.4%, n = 6), administered intrave-
nously in all patients. The 2 patients who received propofol
plus midazolam did so to undergo this procedure.

For hydrostatic reduction of intussusception, ketamine
was the most used (60%, n = 5), intravenously (80%, n = 4).
In contrast, for IV cannulation, nitrous oxide was preferred
(88.88%, n = 8).

For other procedures (hernia reduction, foreign-body
removal, abscess drainage), midazolam plus fentanyl was
used (43.75%, n = 42) intravenously in 71.42% (30), fol-
lowed in similar percentages by nitrous oxide (16.66%,
n = 16) and midazolam (15.62%, n = 15), intranasal (60%,
n =9). Finally, ketamine was used in 10.41% (10), intrave-
nously (0%, n = 9).

For burn debridement, midazolam plus fentanyl was
used in 57.14% (16) intravenously (81.25%, n = 13), fol-
lowed by nitrous oxide (25%, n = 7) and ketamine intrave-
nously (10.71%, n = 3).

Regarding pain assessment, prior to sedation-analge-
sia 30.1% (146) showed no pain, followed by moderate
pain in 27.2% (132). During the procedure, better pain
control was observed, increasing the percentage of no
pain to 48.7% (236), reaching 75.3% (365) at the conclu-
sion of the procedure (Figure 3).
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Figure 3. Pain assessment in patients undergoing seda-
tion-analgesia.

Regarding anxiety level, before the procedure 33%
(n = 160) were calm, increasing to 54.4% (n = 264) during
and 79.5% (n = 385) after the procedure (Figure 4).

Comparing the medians of pain and anxiety reduction
across the three time points showed statistically significant
differences with P < .001.

Length of the emergency department stay depended
on the drug administered. With midazolam plus fentanyl,
55.83% (104) stayed > 3 hours, similar to ketamine alone
(80.7%, n = 63) or ketamine with fentanyl (n = 10, 76.92%).
For propofol, propofol with midazolam, and ketamine with
midazolam, all patients stayed > 3 hours. With fentanyl
plus nitrous oxide, 65.2% (n = 30) stayed 2-3 hours, as did
those receiving midazolam alone (n = 20, 40%) and fenta-
nyl alone (n =17, 68%). For nitrous oxide, 43.47% (n = 30)
stayed 1-2 hours, with the remainder staying > 2 hours
(Figure 5).

Regarding patient outcomes, 77.1% (374) were dis-
charged home. From the remaining group, 20.6% (100) re-
quired hospital admission to the pediatric ward and 0.2%
(1) required intensive care admission. However, none of the
admissions were attributable to sedation-analgesia.

Finally, regarding satisfaction, 69.1% (335) of health
care professionals considered the procedure satisfactory
(> 5). Parent satisfaction data were available for 272 pa-
tients. Of them, 89.7% gave a score between 8 and 10.
The correlation coefficient was 0.883 (P < .001), indicating
that higher staff satisfaction was associated with higher pa-
rental satisfaction and vice versa, showing a strong and
statistically significant correlation.

Discussion

This study describes the general characteristics of the
use of sedation-analgesia in the pediatric population in
emergency settings. It is important to consider that seda-
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Figure 4. Anxiety assessment in patients undergoing seda-
tion-analgesia.

tion-analgesia was used both in situations where the un-
derlying disease already involves some degree of pain pri-
or to the procedure—such as fractures, intestinal
intussusception, or burns— and in other situations in which
no prior pain is expected but rather pain derived from the
procedure itself, such as IV cannulation or lumbar punc-
ture, among others.

In our study, a higher percentage of males was ob-
served (68.5%, 331), which are findings consistent with
those described in other national studies.® Regarding age,
the highest prevalence was in children under 5 years, rep-
resenting 50% of the total.

With respect to the type of disease for which seda-
tion-analgesia was used, the most frequent were fracture
reduction (30.7%) and wound repair (21.2%). These results
are consistent with a multicenter study* conducted by the
sedation-analgesia working group of the Spanish Society
of Pediatric Emergencies (SEUP), in which trauma-related
indications were also the most frequent. Unlike that study,
which identified lumbar puncture as the second-most com-
mon procedure, in our series wound repair was second
and lumbar puncture third.

As in our study, other similar studies show that most
pediatric emergency patients are healthy individuals, with-
out relevant medical history, not taking regular medica-
tion, with normal physical examinations and no difficult
airway, and thus categorized as ASA |-Il, meeting the rec-
ommendations of the American Society of Anesthesiolo-
gists, 451017

In urgency procedures, such as those analyzed here,
fasting is not a contraindication; instead, an individualized
risk-benefit assessment is recommended. In our study, fast-
ing duration was highly variable, with the most common
interval being 2-3 hours. Similar studies show variable re-
sults, often with a higher percentage of patients fasting
between 1-2 hours.* However, our findings agree with the
literature in showing no clear correlation between fasting
duration and adverse effects.
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Figure 5. Length of the emergency department stay.

Regarding the administration of drugs for procedures
with higher VAS scores, midazolam combined with fentanyl
was the most frequently used, mainly for fracture reduc-
tion, followed by ketamine, similar to our findings. Howev-
er, compared with the 2016 SEUP study, their most fre-
quently used drug was ketamine and nitrous oxide, with
isolated use of midazolam and fentanyl being rare. In con-
trast, we used fentanyl alone more frequently than report-
ed in other studies.*

For minimally painful procedures, inhaled nitrous oxide
was most frequently used, consistent with the literature.
Nonetheless, we again used midazolam and fentanyl more
often than other studies, which tend to use midazolam and
ketamine as an alternative.®’” Numerous studies recom-
mend nitrous oxide' due to its easy administration, rapid
effect, and minimal adverse effects, making it the drug of
choice for minor procedures. Finally, in the work by Krauss
et al., dexmedetomidine was used in 10% of cases, unlike
in our study, in which it was not used.?

Monitoring was performed in 77.7% (n = 375) of pa-
tients, a practice also supported in literature, which consid-
ers vital-sign monitoring via pulse oximetry essential before
and during the procedure. Some publications additionally
refer to the use of capnography, especially in younger chil-
dren, who may desaturate more quickly than school-aged
children and adolescents. In our case, capnography was
not recorded because it is not routinely used in sedation—
analgesia procedures, but this represents an area for im-
provement.”®

Regarding adverse effects, our results are consistent
with published studies on the safety of the drugs
used.'215 Risk increases when more than three different
drugs are used or when dosing errors occur, with higher
risk in children under 1 year or those with underlying dis-
eases." ™ In children < 1 year, 3 patients (7.89%) had early
adverse effects, and 6 patients classified as ASA Il (7.14%)
also presented adverse effects, vomiting being the most
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common. The presence of adverse effects is more frequent
with midazolam and fentanyl due to risk of respiratory de-
pression; however, in our study it occurred in 22.72% (10)
of early events and in none of the late events, consistent
with the rarity of such effects when doses are properly ti-
trated.” Finally, we found no studies correlating emergency
department length of stay with the drugs used.

A significant reduction in pain and anxiety levels was
observed. Although the beneficial effect of sedation—anal-
gesia in pediatric emergencies is widely known, in our liter-
ature review we found no studies specifically analyzing im-
provement in pain and anxiety levels using standardized
scales, something that should be considered in future
studies.

Regarding limitations of this work, first, it is a retro-
spective study in which procedures and drug selection may
have evolved over the years, particularly during the final
phase, which coincided with the onset of the COVID-19
pandemic.

Of note, the length of stay was measured from patient
arrival in the emergency department until discharge. Al-
though drug selection influences this time, it is also deter-
mined by underlying pathology and the need for addition-
al diagnostic tests.

The role of non-pharmacological measures in pediatric
emergency care is well known and these are considered an
adjunct to sedation-analgesia. In our case, non-pharmaco-
logical measures such as parental presence during the pro-
cedure, maintaining a calm environment, reducing noise,
distraction techniques, or music therapy were not recorded,
and therefore no conclusions could be drawn. Including
them would be beneficial for future studies. Likewise, the
anxiety level of accompanying adults was not considered.

Finally, pain and anxiety levels were not analyzed indi-
vidually for each specific pathology, which might be inter-
esting for future projects. Additionally, the possible use of
other analgesics (paracetamol/ibuprofen) prior to the pro-
cedure was not recorded.

Conclusions

The most frequently used drug combination in our se-
ries was midazolam with fentanyl, with fracture reduction
being the procedure for which it was most often adminis-
tered. Its use significantly reduces pain and anxiety at all
three time points, safely and with few adverse effects, mak-
ing it a suitable option to reduce suffering in patients re-
quiring diagnostic-therapeutic procedures in the emergen-
cy department.

The use of sedation-analgesia in pediatric emergen-
cies significantly reduces pain and anxiety at all three time
points, safely and with minimal adverse effects. Conducting
studies of this type allows monitoring of the quality of
emergency care and, when necessary, modification of as-
pects that may improve it.
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