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Abstract

To describe the frequency and nature of premedication practices for neonatal tra-
cheal intubation (TI) in 2011; to identify independent risk factors for the absence
of premedication; to compare data with those from 2005 and to confront observed
practices with current recommendations. Data concerning Tl performed in neonates
during the first 14 days of their admission to participating neonatal/pediatric inten-
sive care units were prospectively collected at the bedside. This study was part of
the Epidemiology of Procedural Pain in Neonates study (EPIPPAIN 2) conducted in
16 tertiary care units in the region of Paris, France, in 2011. Multivariate analysis
was used to identify factors associated with premedication use and multilevel analy-
sis to identify center effect. Results were compared with those of the EPIPPAIN 1
study, conducted in 2005 with a similar design, and to a current guidance for the
clinician for this procedure. One hundred and twenty-one intubations carried out
in 121 patients were analyzed. The specific premedication rate was 47% and drugs
used included mainly propofol (26%), sufentanil (24%), and ketamine (12%). Three fac-
tors were associated with the use of a specific premedication: nonemergent Tl (Odds
ratio (OR) [95% ClI]: 5.3 [1.49-20.80]), existence of a specific written protocol in the
ward (OR [95% Cl]:4.80 [2.12-11.57]), and the absence of a nonspecific concurrent
analgesia infusion before Tl (OR [95% Cl]: 3.41 [1.46-8.45]). No center effect was
observed. The specific premedication rate was lower than the 56% rate observed
in 2005. The drugs used were more homogenous and consistent with the current
recommendations than in 2005, especially in centers with a specific written protocol.

Premedication use prior to neonatal Tl was low, even for nonemergent procedures.
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1 | INTRODUCTION

Scientific consensus, implementation of international or national recommendations,
and local written protocols are urgently needed to improve premedication practices

for neonatal intubation.
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stressful invasive procedure is often associated with immediate ad-

verse effects such as laryngospasm, hemodynamic changes, and in-

Tracheal intubation (TI) is an essential but potentially hazardous pro- creased risk of intracranial hemorrhage.’™* A specific premedication,

cedure for neonates in life-threatening situations. This painful and defined by the use of analgesic and/or sedative drug(s) regardless of
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the use of a vagolytic agent, can blunt the patient's physiologic re-
sponses to Tl and has been recommended for nonemergent neonatal
Tl since 2001, with an update in 2010 by the American Academy
of Pediatrics (AAP).>”7 Despite this guidance for the clinicians, the
staff awareness of pain and its consequences in the neonatal period,
and the publication in the last years of several studies on the possi-
ble drug combinations to use for this procedure, many neonatal and
pediatric intensive care units (NICU/PICU) or individuals caregivers
have not incorporated routine use of neonatal premedication into
their practices.81°

In 2005, a large regional French longitudinal study (Epidemiology
of Procedural Pain in Neonates (EPIPPAIN 1)) was conducted in 13
tertiary care centers in the region of Paris to collect epidemiologi-
cal data on neonatal pain.}! More than 60 000 painful or stressful
procedures were collected in 430 neonates during the 2 months
of study period with a total of 101 Tl in 91 patients. The specific
premedication rate was 56% and included mostly opioids (67%) and
midazolam (53%).1 In univariate analysis, infants without a specific
premedication compared with others were younger at the time of
intubation (median age: 0.7 vs 2.0 days), displayed significantly more
frequent spontaneous breathing at the time of intubation (31% vs
12%), and a higher percentage of analgesia for all other painful pro-
cedures (median values: 16% vs 6%).}% In multivariate analysis, no
patient or center-related independent risk factor for the absence of
premedication was identified in this study.'? In 2011, the EPIPPAIN 2
study took place in the same 13 centers plus three additional centers
in the Paris region. The aim of our study was to analyze the practices
of premedication before Tl in intensive care units (ICU) in 2011 and

to compare them with the results from 2005.

2 | OBJECTIVES AND HYPOTHESIS
The objectives of the study were as follows:

e To describe the frequency and the nature of premedication used
prior to neonatal Tl in NICUs and PICUs;

e To describe the centers’ characteristics and practices;

e To identify risk factors for the absence of premedication;

e To confront the observed practices with the current recommen-
dations’ and compare them with the practices in 2005 (EPIPPAIN
1)12

Our hypotheses were that:

e The premedication rate had increased since 2005 and would be

over 60%, and the drugs used would be more consistent with the

current recommendations.”?°

e The premedication rate would be lower for the most premature

) 13,14 ;
s

neonates and for the youngest babies (in hours of life in case

|7,1O t.15

of emergent T and during the nigh

e Some centers would promote more than others a specific

premedication.°

3 | PATIENTS AND METHODS
3.1 | Study design

From the EPIPPAIN (Epidemiology of Procedural Pain in Neonates) 2
study (Trial registration: ClinicalTrials.gov identifier: NCT01346813),
we extracted all intubations performed in participating NICUs/PICUs.
The EPIPPAIN 2 study was a prospective observational study that
collected data at bedside on all painful and stressful procedures per-
formed in neonates as well as pain management (pharmacological and
nonpharmacological) for these procedures. It was conducted in all 16
tertiary care centers including 13 neonatal intensive care units (NICUs)
and three pediatric intensive care units (PICUs) in the biggest region of
France, the Paris Region (lle de France). The three participating PICUs
had a NICU area; medical and nursing staff was rotating personnel
common to NICU and PICU areas. The inclusion period in each unit
lasted six weeks, from June 2, 2011 to July 12, 2011. Included neo-
nates were followed from their admission to the 14th day of their ICU
stay, discharge, or death, whichever occurred first. Only newly admit-
ted neonates were included; those already hospitalized at the start of
the study were not included. The study included all preterm neonates
younger than 45 postconceptional weeks and term neonates younger
than 28 days on the day of ICU admission. Providers were aware of
the ongoing study and its objectives. In each unit, medical and nurse
coordinators were designated and were shown how to complete the
study forms. All participating units had their own protocols. No in-
structions or interventions were given to modify the standard of care
for pain management in neonates.

Practices for Tl were specifically assessed in the EPIPPAIN 2
study. The present study focused on neonates who had at least one
Tl during their first 14 days of hospitalization, whatever the reason.
Tl performed outside the ICU (in the delivery room or by medical
transport team for outborn neonates) were not included. In case of
several Tl for the same infant, data for the first IT only were ana-
lyzed. The emergency degree of the procedure was assessed by the
operator who performed the tracheal intubation using the following
definitions: emergent Tl (to be performed within 10 minutes after
the decision), semi-emergent Tl (to be performed between 10 and
30 minutes after the decision), and nonemergent Tl (can be per-
formed more than 30 minutes after the decision).

We conducted a retrospective analysis of the prospectively col-
lected data to describe the frequency and type of premedication
used prior to Tl and the centers’ characteristics and practices, to
compare the premedication practices to current recommendations
in 2011, and to identify factors associated with the absence of pre-
medication. We then compared the practices between 2005 and

2011 to assess the evolution in a 6 years period.

3.2 | Studied variables

e Clinical variables: age, sex, gestational age (GA) at birth, birth

weight, Clinical Risk Index for Babies (CRIB) score,® Apgar score,
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main indication for Tl, respiratory mode at time of TI, in- or out-

born status, previous Tl before admission in ICU, availability of an

IV access at time of TI.

e Intubation data:

oTotal number of intubations.

oPostnatal age (hours) at first intubation in the ward.

oDescription of each intubation: main operator, number of at-
tempts, emergency degree, time of the day. We divided
24 hours in 2 periods: “day” (7:00-18:59) and “night” (19:00-
6:59). These timings were chosen because in France, most
of the day and night nurse shifts start at 7:00 and 19:00,
respectively.

e Drugs used:

oSpecific premedication was defined by the use of an anesthetic
and/or a short acting analgesic through IV or intranasal routes.
The use of atropine, alone or in association, was not assessed
in this study as it acts only as a vagolytic. Oral or intra-rectal
routes were not considered as specific analgesia because the
onset delay related to these routes was considered too long.

Two groups were defined: the group of intubations performed
with a specific premedication (Premed group) and the group
of intubations performed without any specific premedication
(No premed group).

ONonspecific concurrent sedation-analgesia: if a patient was re-
ceiving continuous IV sedation or analgesia at the time of Tl
without loading dose, bolus or additional treatment immedi-
ately prior to the procedure, that was not considered as a spe-
cific premedication. The reasons, exact start time, and thus
delay before IT of concurrent sedation-analgesia were not
collected. For some patients, this treatment could have been
started just before T, in order to provide continuous sedation
or analgesia for the subsequent invasive ventilation period.

oNonpharmacological treatment use such as sweet-solutions,
pacifier, facilitating tucking, parental presence, or other com-
fort measures was not considered as a specific premedication.

e Centers’ characteristics: ICU type (NICU or PICU), university hos-
pital or not and existence of a specific written protocol for TI.

e Comparison to EPIPPAIN 1 study: main clinical data (age, sex, GA,
birth weight, CRIB score, respiratory mode at time of Tl, availabil-
ity of an IV access at time of procedure), intubation's data except
emergency degree of the procedure which was not collected for
EPIPPAIN 1, and centers’ characteristics were compared for the
two studies. The drugs used in EPIPPAIN 2 were collected and
classified as for EPIPPAIN 1 in order to compare practices. For

both studies, we used the following guidance as reference.

3.3 | Guidance used as reference

The AAP guidance for the clinicians was the reference to classify

n o«

premedication regimen as “preferred,” “acceptable,” “not recom-
mended,” or “not described” in the EPIPPAIN 1 study.!"? Although

this guidance applies only to nonemergent intubation and both

studies included all intubations, we considered that most intubations
carried out with a specific premedication (Premed group) were semi-
emergent or nonemergent intubations. This guidance was published
after EPIPPAIN 1 but before EPIPPAIN 2 study, which allowed us
to compare the two periods and to analyze the change and the ad-
equacy to this guidance. It includes several drugs, except ketamine
and sufentanil, and was the first to classify premedication regimens.

3.4 | Statistical analysis

Chi-squared or Fisher's exact tests were used to compare categori-
cal variables and distribution of premedication among centers. For
continuous variables, data were analyzed with t tests for normally
distributed variables and Wilcoxon tests for nonnormally distributed
variables. The infants and centers characteristics of the Premed
and No premed groups were compared in univariate analysis. A P
value < 0.05 was considered significant. Multivariate analysis to
identify factors associated with the absence of premedication was
performed by creating a binary logistic regression model includ-
ing variables clinically relevant and variables identified with a P
value < 0.20 from univariate analysis. Considering that infants’ man-
agement in each center could be influenced by local policies, a multi-
level model with center as random effect and the variables included
in the logistic regression as a fixed effect was created. All analyses
were performed with R software, version 3.6.1.

3.5 | Ethics

The local committee for the protection of human subjects reviewed
the study protocol. Because this was an observational study with
no changes in the standard of care, the human subjects committee
established that further approvals or parental consent were not re-
quired according to French law. The computerized data collection
was approved by the French Data Protection Authority (Commission
Nationale de I'Informatique et des Libertés).

4 | RESULTS

Among the 589 patients included in the EPIPPAIN 2 study, a total of
134 intubations were performed in 121 patients (11 patients were
intubated twice and one patient three times) (Figure 1). One hundred
patients (82.6%) were admitted to NICUs and 21 (17.4%) to PICUs.
Mean (SD) GA at birth was 32.2 (4.6) weeks, and 73 (60%) of neo-
nates were born before 33 weeks GA. Mean (SD) birth weight was
1783 (919) g. Median [25th-75th] 5-minute Apgar score and median
[25th-75th] CRIB score were 9 [8-10] and 1 [0-3], respectively. Before
their admission in ICU, 41 (34%) patients had already been intubated
once (33 (80%) in the delivery room). Fifty-one patients were still
hospitalized after 14 days. Patients’ characteristics and intubations

data in the Premed and No premed groups are presented in Table 1.
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Neonates indluded in EPIPPAIN 2 FIGURE 1 Population flow chart.

eonates Incluaed In

{ 16 centres enrolled J . Abbreviations: EPIPPAIN, Epidemiology of
n=5 Excluded, n=468 Procedural Pain in Neonates; NICU/PICU,

+Nointubation, =220 Neonatal Intensive Care Unit/Pediatric
+ Intubation before admission with

no reintubation, n=248 Intensive Care Unit; Premed/No premed:
Premedication/No premedication groups;
TI, Tracheal Intubation

4

A 4
[ 15 centres performed TI ] Neonates with at least 1 intubation in the NICU/PICU

n=121
v v
Premed No premed
n=57 n= 64
(47%) (53%)

TABLE 1 Patients’ and intubations’ characteristics in the Premed TABLE 1 (Continued)
and No premed groups

No premed Premed
No premed Premed D= =2 Pl
n=64 n=>57 P value Procedure performed during daytime
Mean GA at birth, 32.03 (4.56) 32.37 (4.63) 0.68 [7:00-18:59], n (%) 30 (46.9) 31(53.4) 0.52
weeks (SD) Median postnatal 2415[31-1053] 31[6.02-170]  0.12
GA categories, n (%) ageatTl, h
<33GW 40 (62.5) 33(579) 074 2375
>33 GW 24 (37.5) 2442 0.1) Postnatal age categories at T, n (%)
Male sex, n (%)) 31 (48.4) 32(561)  0.50 <H24 31(48.4) 26(456) 089
Mean weight at 1771 (971) 1797 (866) 0.87 >H24 33(51.6) 31(54.4)
birth, g (SD) Emergency degree of the procedure, n (%)
Mean CRIB score 2.3(2.7) 2.1(2.4) 0.58 Emergent Tl 25(39.1) 13 (22.8) 0.095
(SD) Semi-Emergent Tl 32 (50.0) 32(56.1)
ICU type: NICU, 56 (861) 44 (785) 0.39 Nonemergent TI 7 (109) 12 (211)
n (%)
: Emergency degree of the procedure, n (%)
Outborn status, 21(32.8) 17 (29.8) 0.87
n (%) Emergent Tl 25(39.1) 13(22.8) 0.054
Still at hospital at 25 (39.1) 26(45.6)  0.58 Nonurgent Tl 39 (60.9) 44(77.2)
D14, n (%) (semi-emergent,
nonemergent)
Respiratory mode before TI, n (%) .
Median number 1[1-2] 1[1-2] 0.70
Tracheal 11 (17.2) 6(10.5) 0.61 of attempts, n
ventilation [25th-75th]
Noninvasive 43 (67.2) 42 (73.7) Number of attempts, n (%)
ventilation
1 45 (70.3) 37 (64.9) 0.42
Spontaneous 10 (15.6) 9 (15.8)
i 2 7 (10.9) 11 (19.3)
ventilation
Main reason for Tl, n (%) >2 12(18.8) 9(15.8)
Reapiratory 37 (57.8) 33(57.9) 0.88 Contln}Jous ' 34 (53.1) 19 (33.3) 0.045
i —— sedation-analgesia,
n (%))
Apnea 14 (21.9) 13(22.8) o
Specific written 20(31.2) 36 (63.2) 0.001
Endotracheal tube 6(9.3) 4 (7.0) protocol for T
replacement n (%)
S 7(11) 7122l Abbreviations: CRIB, Clinical Risk Index for Babies; D14: 14th day;
Available 56/597 (94.9) 57 (100) 0.25 g, grams; GA, gestational age; GW, gestational weeks; h, hours; ICU,
intravenous access, intensive care unit; NICU, neonatal intensive care unit; Tl, tracheal
n (%)) intubation.

(Continues) ?Data were available for n = 59 patients in the No premed group.



WALTER-NICOLET ET AL.

4.1 | Specific analgesia for the procedure

Of the 121 intubations, 57 (47.1%) were performed with a specific
premedication. We found 15 different premedication regimens,
including mainly propofol and sufentanil, alone or in combination
(Table 2). The drugs used were different according to the existence
of a specific written protocol or not (Figure 2). The doses used were
not collected in this study.

4.2 | Nonspecific analgesia

Of the 121 intubations, 91 (75.2%) were performed with a form of
pharmacological sedation and/or analgesia. Thus, a quarter of the
neonates in this study underwent this painful procedure without

any form of analgesia. Before intubation, 53 (43.8%) patients were

TABLE 2 Specific drugs used before tracheal intubation

Drugs used n (%)
Propofol 15 (26.3)
Sufentanil 14 (24.5)
IV ketamine 7(12.3)
Fentanyl 4(7.0)
Morphine 5(8.8)
1V midazolam 3(5.3)
Nalbuphine 1(1.7)
Nasal midazolam 1(1.7)
IV ketamine + propofol 1(1.7)
Propofol + muscle relaxant 1(1.7)
Propofol + fentanyl 1(1.7)
Fentanyl + IV midazolam 1(1.7)
Sufentanil + muscle relaxant 1(1.7)
Morphine + sufentanil 1(1.7)
IV nalbuphine + nasal midazolam 1(1.7)
Total 57

Abbreviation: IV, intravenous.

No premedication
Other

Sufentanil
Propofol
Morphine bolus

IV Midazolam

Drugs used

|'I”'"'lr

IV Ketamine

Fentanyl

FIGURE 2 Drugs used according to the
existence of a specific written protocol for
premedication

o

e vy -1

already receiving an analgesic or a sedative infusion. Among them,
19 (35.8%) received a specific premedication before the procedure.
Ten on 19 (52%) and 31/85 (36%) neonates on spontaneous ventila-
tion or under noninvasive ventilation, respectively, were receiving
a continuous analgesic and/or a sedative at time of the procedure.
Respectively, 4 and 11 of them also received a specific premedica-
tion for TI, with a bolus of an ongoing drug or with a different drug.
The mode of ventilation before the procedure, type of continuous

analgesia/sedation, and premedications are shown in Table 3.

4.3 | Nonpharmacological analgesia

Comfort measures were applied in 22 cases. In 10 cases, there were
associated with a specific analgesia (Premed group) (9 swaddling, 1
swaddling associated with sweet solution and pacifier). In 12 cases
(11 swaddling and one sweet solution without pacifier), these meas-

ures were the only “analgesic” procedures (No Premed group).

4.4 | Parental presence

A parent was present in 4 of these 121 intubations (2 in each group).

4.5 | Characteristics of the procedure

During the study period, intubations were equally performed during
day or night-time. Eighty-three out of 121 (68.6%) Tl were consid-
ered nonemergent or semi-emergent and were performed mainly for
arespiratory cause (including surfactant therapy), as 86% of patients
were on spontaneous ventilation or noninvasive ventilation before
the procedure (Table 1). Ten replacement of endotracheal tube were
done, and only one of them was considered as emergent TI. The
procedure was most often successful after one attempt, but 2 or
more attempts were necessary in one out of three cases (Table 1).
The main operator was always a medical doctor, assisted by a nurse.
The medical degree (junior or senior doctor) was not specified. In

5 10 15 20 25 30 35 40 45 50

Total number of utilisation before tracheal intubation (n)

M Protocol Yes M Protocol No
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the univariate analysis, a trend for a less frequent use of a specific
premedication was observed in case of emergent Tl (P =0.054), but
there were no differences between groups (Premed/No premed) for
the number of attempts (Table 1).

4.6 | Intravenous access

An intravenous access (umbilical catheter, percutaneous catheter, or
peripheral catheter) was available for 113/116 (97.4%, five patients

with missing data) neonates.

FIGURE 3 Premedication use before
tracheal intubation within centers.
Centers A-C-D-F-K-N-O had a specific
written protocol

= = =
B (o)) (o] o N N

Number of intubated patients (n)

N

TABLE 4 Factors associated with a

premedication before tracheal intubation Variable

in multivariate analysis GA (weeks)
<33 WG
233 WG
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4.7 | Centers

Most of the patients were managed in a NICU (13/16 centers). The
121 Tl were performed in 15 centers. Among them, 10 were uni-
versity hospitals. A specific written premedication protocol was
available in 7 (46.7%) centers, including five university hospitals.
Premedication rates were low in each center as the highest rate was
45.8% and the lowest was 12.5%. The overall rates of premedication
did not seem different among all centers (P = 0.77) (Figure 3) de-
spite a probable variety of practices, or between university or nonu-

niversity hospitals (P = 0.13) but they were significantly different

il

Postnatal age at Tl (hours)

<24 h
>24 h

Emergency degree of the procedure

Emergent Tl

Semi-Emergent Tl

Nonemergent Tl

Continuous sedation-analgesia

Yes
No

Specific written protocol for Tl

No

Yes

Centres
B Premed M No Premed

Crude OR [95% CI] P value Adjusted OR [95% CI] P value
Reference Reference

1.001 [0.99-1.003] 0.60 1.59 [0.70-3.72] 0.27
Reference Reference

1.12[0.55-2.30] 0.75 2.05[0.88-5.02] 0.10
Reference Reference

1.92[0.84-4.50] 0.12 1.97 [0.79-5.08] 0.15
3.30[1.07-10.84] 0.04 5.30[1.49-20.8] 0.012
Reference Reference

2.26 [1.09-4.80] <0.001 3.41[1.46-8.45] 0.006
Reference Reference

2.26 [1.09-4.80] 0.001 4.80[2.12-11.57] <0.001

Abbreviations: GA, gestational age; GW, gestational weeks; h, hours; Tl, tracheal intubation.



WALTER-NICOLET ET AL.

between those with a specific written protocol and those without
(63% vs 37%, respectively, P = 4.10%). The emergency degree of the
procedure was not statistically different between centers with and

without specific written protocol (P = 0.46).

4.8 | Factors associated with premedication

After multivariate analysis, nonemergent Tl (OR [95% Cl]: 5.30
[1.49-20.80]), the existence of a specific written protocol (OR [95%
Cl]: 4.80 [2.12-11.57]), and the absence of a continuous sedation/
analgesia infusion before Tl (OR [95% Cl]: 3.41 [1.46-8.45]) were
significantly associated with a premedication before the procedure
(Table 4). When considering the center with a multilevel analysis, we
did not observe any center effect with similar odds ratio for the 3
previously identified risk factors: nonemergent Tl (OR [95% Cl]: 5.29
[1.36-20.57]), existence of a specific written protocol (OR [95% ClI]:
4.48 [1.69-11.92]), and absence of continuous sedation/analgesia in-
fusion before Tl (OR [95% CI]: 3.64 [1.46-9.06)).

4.9 | Comparison between EPIPPAIN 1 and
EPIPPAIN 2

The population characteristics were similar between the two periods
(Table 5 and Ref. 11). A specific premedication was carried out more
often in 2005 than in 2011, although this difference was not statisti-
cally significant (56% vs 47%, respectively, P = 0.19), but a continu-
ous sedation/analgesia was significantly more frequently infused at
the time of Tl in 2011 (27/91 (30%) vs 53/121 (44%), respectively,
P = 0.035).}2 In both studies, the rate of TI with no form of seda-
tion or analgesia was high: 29% (26/91) in 2005 and 25% (30/121) in
2011. No independent factor was associated with a premedication
use in the EPIPPAIN 1 study.'? At that time, the emergency degree
of the procedure was not collected.

The drugs regimens used changed between the two periods
(Figure 4). The use of midazolam, alone or in association, was pre-
dominant in the first study followed by fentanyl, sufentanil, and
morphine, while in EPIPPAIN 2, propofol, fentanyl, sufentanil, and
ketamine were the most used drugs, with a different distribution ac-
cording to the presence of a protocol or not (Figure 2 and Ref. 12).

As compared to EPIPPAIN 1, more units had a written premed-
ication protocol for Tl in EPIPPAIN 2 (4/12 (33%) vs 7/15(47%),
respectively), but this was not statistically significant (P = 0.92). In
2005, a local written protocol was not associated with a higher pre-

medication rate!? whereas it was the case in 2011 (see above).

5 | DISCUSSION

Despite the 20-year-old international consensus statement to use
premedication before Tl in neonates® and unlike what we expected,

our results indicate no improvement of specific premedication rates

before neonatal Tl in the participating ICUs. Instead specific pre-
medication rates decreased from 56% to 47% between 2005 and
2011.7*2 In this study, 25% of Tl were still performed without any
sedation or analgesia, even though the majority (70%) were non- or
semi-urgent and an intravenous access was available for most pa-
tients (95% in the non-Premed group). There were no differences
according to the patients’ GA or postnatal age, nor the time shift of
the day. Nonetheless, as compared to 2005, the drugs used in 2011
were more consistent with the AAPs guidance for the clinicians,” es-
pecially in units with protocols which were more numerous in 2011
than in 2005. A specific protocol, a nonemergent Tl, and the absence
of continuous sedation-analgesia were the 3 independent factors as-
sociated with a higher specific premedication administration in this
study, with no identified center effect.

These results are surprising and highlight the difficulties to stan-
dardize practices among centers and caregivers for premedication
before Tl in the neonate. As shown by several declarative or obser-
vational studies,'”"?° the premedication rates for this procedure vary
and increase slowly according to the countries and as years go by.1°

Three reasons may explain the difficulties to apply evidence-
based medicine for this procedure, if nonurgent: the absence of a
specific protocol, the difficulty to choose the most appropriate
drug(s) for a given neonate, and the apparent uselessness and loss of
time to apply a premedication for a trained practitioner. In our study,
the presence of a protocol was an independent factor for the use of
premedication before Tl (OR [95% CI] = 4.80 [2.11-11.57]). The im-
plementation of a premedication algorithm or guideline, even more
so if computerized, increases the premedication rate, improves the
self-confidence of the practitioners with the medication regimens
used, reduces the team stress, and standardizes the practices in a
same unit.>%2422 To help for the premedication fulfillment and to
gain time for the preparation of the drugs, ready-to-use kits, as well
anticipated prescriptions for the most at risk children could be done
in each ICU.8 As Tl is less performed nowadays thanks to noninva-
sive ventilation, training sessions and standard processes to prepare
and administer premedication should be in place in each unit.®2% Yet,
in our study, even in the centers with a specific protocol, the pre-
medication rates were low and did not exceed 45%. This underlines
that implementation of a protocol alone may not lead to sustained
quality improvement without routine monitoring and ongoing edu-
cation to ensure effectiveness.?*

This low specific premedication rate could also be explained
by an important use of a continuous sedation-analgesia which in-
creased from 30% to 44% between 2005 and 2011.12 This rate was
high among infants not receiving invasive ventilation and higher than
observed elsewhere in Europe.?”> We can speculate that, at least in
some case, continuous sedation/analgesia was started just before
Tl in order to improve the comfort or ease subsequent invasive ven-
tilation. However, such practice without a loading dose or a bolus
should not be considered as specific premedication since intubation
itself causes acute pain, which should be treated.?®

Despite several guidelines on the drugs to use, there is still

no consensus worldwide, and almost no systematic use, for
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TABLE 5 Comparison of populations and premedication practices between EPIPPAIN 1 and EPIPPAIN 2

Characteristics EPIPPAIN 1
Year 2005
Number of included patients 430
Number of Tl analysed 91
No premed n =40
(44%)
Mean GA at birth, weeks (SD) 32.7 (5)
Mean weight at birth, g (SD) 1927 (1013)
Sex (Male, n (%)) 21 (52 0.5)
Procedure performed during daytime [7:00- 19 (48)
18:59], n (%)
Median postnatal age at intubation, days 0.7 [0.5-4.9]
[25th-75th]

Median number of attempts, n [25th-75th] 1[1-2]
Number of attempts, n (%)

1 29 (73)

2 6 (15)

>2 5(12)
Continuous sedation/analgesia, n (%) 14 (35)
Available intravenous access, n (%) 34 (85)
Specific written protocol for Tl, n (%) 7 (18)
ICU type (NICU/PICU) 26/14

EPIPPAIN 2

2011

589

121
Premed n =51 No premed n = 64 Premed n = 57
(56%) (53%) (47%)
32.3(4.4) 32.0 (4.5) 32.37 (4.6)
1795 (875) 1771 (971) 1797 (866)
21(41.2) 31(48.4) 32(56.1)
34 (67) 30 (48) 31 (54)
2.0[0.2-13.1] 1.0[0.13-4.4] 1.29[0.25-7.1]
1[1-2] 1[1-2] 1[1-1]
34 (67) 45 (70) 37 (65)
12 (23) 7 (11) 11 (19)
5(10) 12 (19) 9 (16)
13 (25) 34 (53) 19 (33)
51 (100) 56 (94.9) 57 (100)
10 (20) 20 (31) 36 (63)
35/16 55/9 45/12

Abbreviations: g, grams; GA, gestational age; ICU (NICU/PICU): intensive care unit (Neonatal/Pediatric); Tl, tracheal intubation.

nonemergent Tl premedication.”?” Maybe there cannot be a single
universal regimen because of countries’ different habits and avail-
ability of drugs, but at least a defined list of drugs to use alone or in
association could be established in each country. Medication with
rapid onset and short duration of action are preferable, with an asso-
ciation of analgesic and/or hypnotic drugs at anesthetic dose as well
as a rapid onset muscle relaxant.”?” Fentanyl and remifentanil are
preferred or acceptable analgesics, even if there are safety consider-
ations for remifentanil.”?” In our study, fentanyl and sufentanil were
the most frequently used opioids, with a decreased use of fentanylin
2011 as compared to 2005, and a larger use of sufentanil in centers
without protocol in 2011. In France, sufentanil is frequently used in
neonates but only 2 studies assessed sufentanil for nonemergent Tl
in neonates and more data are needed to validate its efficacy and
safety.28'29 Synthetic opioids can induce chest wall rigidity, which
can be prevented by muscle relaxants that have been shown to re-
duce the risk of adverse effects, decrease the number of attempts
and total procedure time.>”??-32 Midazolam, which was widely used
in EPIPPAIN 1, has been replaced by propofol, especially in centers
with a protocol in EPIPPAIN 2. Midazolam alone should not be used
for Tl, because of its long delay of action and its absence of analge-
sic effects. Propofol is an acceptable hypnotic agent for Tl and has
been shown to be a suitable sedative with good tolerance for none-
mergent T1.28%3 |ts use is spreading among French NICUs/PICUs. In
the EPIPPAIN 2 study, ketamine, alone or in association, was more
frequently used than in the EPIPPAIN 1 study. Ketamine was not in

the 2010 AAPs guidance for the clinicians.” At its publication date,
there were scarce data on its use in the neonatal population and con-
cerns about its cerebral toxicity, as for other drugs.34'36 Since then,
ketamine has been shown effective in reducing pain and stress due
to Tl in neonates, mainly in the delivery room.?”%”38 Thus, updated
guidance might include this drug.

We consider that the often-used arguments that premedication
is not necessary for the practitioner and is a loss of time for per-
forming the procedure must be discarded. Several studies showed
that premedication, even more so if associated with a muscle re-
laxant, decreases the number of attempts and time to achieve the
procedure, and subsequently its adverse effects, including among
extremely low birth weight infants.%>*3%4 Furthermore, it helps
to decrease team stress, self-confidence for pediatric residents and
fellows who perform this procedure less often than before 810.21:41

Several limitations of this study should be considered. First, the
data are 10-year-old and since 2011 practices have changed. Second,
although no instructions were given to the caregivers to modify their
standard of care for pain management, it is possible that they slightly
modified their practices. However, the study's duration of six weeks
should have limited this bias, and the premedication rate is low. The
third limitation is that data were collected in real time for 24 hour a
day. Thus, it was impossible for the authors to verify at the point of
care the accuracy of all the data entered by caregivers for each pro-
cedure. Nonetheless, all the procedures listed in the patient's hospi-

tal file were verified and double-checked with the data forms. Even
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Nalbuphine+transmucosal midazolam

Nalbuphine only

Midazolam+Nalbuphine
Transmucosal midazolam
IV Ketamine+Propofol

IV Ketamine

< Propofol+Muscle blocker

Sufentanil+Midazolam
Sufentanil+Muscle blocker
Sufentanil+Morphine

Sufentanil only

Fentanyl+Propofol

Fentanyl+Morphine

M Epippain 1

M Epippain 2

Morphine only

Propofol only

Drugs used according to te guidance for the clinicians

- Fentanyl only

|—
—
|—
|—
J—
Midazolam+Fentanyl in a preterm =
o0
Midazolam only

Premedication used before tracheal intubation in each period (n)

8 10 12 14 16

FIGURE 4 Classification of drugs used for premedication before neonatal Tl in EPIPPAIN 1 and EPIPPAIN 2 according to the American
Academy of Paediatrics guidance for the clinicians. Legend: 1, Preferred drug; 2, Acceptable drugs; 3, Not recommended drugs; 4, Not

described drugs

if specific information on Tl was collected, we did not collect the
experience of the operator which could be considered as potential

20,3942 neither the time

risk factors for the absence of premedication,
to get first successful attempt nor tolerance or tracheal intubation
adverse effects (TIAEs). TIAEs seem to be better indicators of the
quality of premedication rather than the number of attempts 173043

and further studies on premedication for Tl should focus on them.

6 | CONCLUSION

Despite international guidance for the clinician and the existing evi-
dence of adverse effects of awake Tl and immediate and long-term
effects on pain in the developing brain, a significant percentage of
French practitioners do not use premedication prior to this proce-
dure. These results will be presented to each center, as well as in
national medical congresses to help neonatologists to become more
aware of the state of this subject and the urgent necessity to improve
our practices. A qualitative study to try to understand individual and
institutional attitudes could also be undertaken. National and inter-
national neonatal and pain societies must establish straight guide-

lines to improve premedication practices before neonatal intubation.
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