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Take-home message: Turning of critically
ill patients is a common but painful
procedure. Pre-emptive analgesia with an
intravenous fentanyl bolus before turning
minimizes pain and is safe.
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Abstract Purpose: To compare
pain incidence and changes in pain
scores with fentanyl versus placebo as
pre-emptive treatment during turning
and 30 min post-turning in mechani-
cally ventilated critically ill patients.
Methods: We performed a random-
ized, double-blind, parallel-group,
placebo-controlled clinical trial in the
intensive care unit of a university
hospital. Seventy-five mechanically
ventilated patients were randomized
to an intervention group (fentanyl) or
a control group (placebo). Patients in
the intervention group received 1 lg/
kg (medical patients) or 1.5 lg/kg
(surgical patients) of fentanyl 10 min
before turning. Pain indicators were
assessed using the behavioral pain

scale. Safety was assessed by deter-
mining the frequency and severity of
pre-defined adverse events. Pain was
evaluated at rest (T0), at turn start and
end (T1 and T2) and at 5, 15 and
30 min post-turning (T3, T4 and T5).
Results: The two groups had similar
baseline characteristics. The area
under the curve for BPS values was
significantly smaller in the fentanyl
group than in the control group [me-
dian and interquartile range (IQR):
132 (108–150) vs. 147 (125–180);
p = 0.016, respectively]. Nineteen
non-serious adverse events were
recorded in 14 patients, with no sig-
nificant between-group differences
(23 % fentanyl group vs. 14 % con-
trol group; p = 0.381).
Conclusions: These results suggest
an intravenous bolus of fentanyl of
1 lg/kg for medical patients or
1.5 lg/kg for surgical patients redu-
ces the incidence of turning-
associated pain in critically ill
patients on mechanical ventila-
tion.ClinicalTrials.gov: NCT
01950000.
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Introduction

Almost 70 % of adult critical care patients experience
pain during their stay in the intensive care unit (ICU) [1,
2]. Several factors can account for this high incidence
rate, including the underlying disease requiring ICU
admission, the inability of mechanically ventilated
patients to report pain, and common nursing procedures
that can induce pain such as turning, tracheal suctioning,
wound care, and line insertion.

Most ICU patients (90–95 %) receive opioid anal-
gesics for background pain, typically administered via
continuous intravenous (IV) infusion [3–5]. However,
opioid doses administered when patients are at rest are
often insufficient to prevent pain associated with the
routine, standard procedure of turning [6, 7]. Neverthe-
less, administration of pre-emptive analgesia before
nursing procedures is relatively uncommon [3–9].
Although current guidelines support the use of pre-emp-
tive analgesia before chest tube removal [1], evidence on
the effectiveness of this approach is limited [8, 10–14].

To our knowledge, despite the high frequency of
turning in ICU patients, no previous clinical trials have
studied the efficacy of pre-emptive opioid analgesia to
reduce pain in ICU patients on mechanical ventilation
(MV) [9, 15–18]. We hypothesized that pre-emptive
analgesia with a single fentanyl bolus would reduce pain
during routine ICU interventions without increasing the
risk of opioid-related adverse events. The primary aim of
the study was to compare the two groups in terms of pain
incidence rates and changes in pain scores from baseline
to 30 min post-turning. A secondary aim was to evaluate
the safety of IV fentanyl.

Patients and methods

This was a randomized, double-blind, parallel-group,
placebo-controlled clinical trial. Patients were recruited
between May 2011 and April 2012 in a 34-bed general
ICU of a university hospital with an average annual
admission rate of 500 in Barcelona, Spain. The study was
approved by the hospital’s ethics committee (IRS-FEN-
2010-01). Consent was signed by one patient only and by
the legal guardian in all other cases. The study was reg-
istered in the clinical trials database (ClinicalTrials.gov:
NCT 01950000; http://www.clinicaltrials.gov/).

Study population

Inclusion criteria were: age C18 years; receiving MV for
over 24 h; hemodynamic stability (according to the
treating physician’s criteria); ability to understand

Spanish; and presence of a legal guardian authorized to
consent to the patient’s participation in the study if the
patient was unable to do so.

Exclusion criteria were: known hypersensitivity to
fentanyl; administration of supplementary IV opioid
drugs in the 4 h before the study; treatment with neuro-
muscular blocking agents; cognitive impairment as
determined from medical records or information provided
by the patient’s family; neurocritical illness; brain death
or vegetative state; treatment with monoamine oxidase
inhibitors; or pregnancy.

Measures

All pain behaviors were assessed by the same investigator
(GR) using the behavioral pain scale (BPS) [16]. The BPS
has three subscales that include behaviors related to facial
expressions, upper limb movements, and compliance with
ventilation. Subscale scores range from 1 to 4 and the
total score ranges from 3 (no pain) to 12 (maximum pain).
A score of[3 reflects pain, whereas a score of[5 indi-
cates significant pain [1]. The BPS is considered one of
the most valid and reliable scales available to evaluate
pain in nonverbal ICU patients (Cronbach a 0.63–0.72,
Kappa coefficients 0.67–0.83) [1, 19].

Fentanyl safety was evaluated by the frequency of
adverse events (presence or absence) at pre-defined time
intervals [from the start of turning (T1) to 30 min post-
turning (T5)]. Adverse events were classified as serious
when they led to prolonged hospitalization or persistent or
significant disability, put the patient’s life at risk, or
resulted in death. All other adverse events that could be
considered related to fentanyl use during the procedure
were classified as non-serious. The adverse events con-
sidered were: respiratory depression (respiratory
rate B8 rpm and/or switch to apnoea ventilation mode in
patients with ventilator support pressure mode); brady-
cardia (heart rate\40 bpm); and hypotension (blood
pressure drop[20 % over baseline for C4 min). Other
potential adverse events included muscle stiffness,
hypersensitivity reactions (bronchospasm, pruritus,
urticarial), and gastrointestinal events (nausea or vomit-
ing, delayed tolerance to enteral feeding).

The primary outcome was area under the curve (AUC)
for BPS scores between T1 and T5. Secondary outcomes
were the frequency of adverse events.

Protocol

After informed consent was obtained, 75 patients were
randomized to a single intravenous bolus of pre-emptive
fentanyl or placebo using balanced randomization in
blocks of 10 patients. The person responsible for creating
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this list (IG) kept one copy and sent another copy to the
pharmacist who prepared the study medication. The
pharmacist was the only person not blinded to the ran-
domization outcome.

Prior to pain assessment, demographic and clinical
data were collected from the patients’ medical records.
During the turning procedure and up to 30 min after
completing the turning, the principal investigator (G.R.)
assessed and recorded all pain-related information using
the BPS, vital signs, and adverse events. Data were col-
lected at six time points: with the patient at rest before the
procedure (baseline, T0); after the first turn (T1); after the
second turn (T2); and at 5 min (T3), 15 min (T4), and
30 min (T5) after the second turn. We performed two
turns (T1 and T2) as in routine care procedures. No other
procedures were performed for at least 30 min before T0
was measured or during pain assessment. The median
time from T0 until T1 was 45 min [interquartile range
(IQR), 34–60 min]. Each turning procedure took a med-
ian time of 3 min (IQR 2–4 min). Patients were followed
until ICU discharge. The total number of days on MV,
length of stay, and mortality rates were recorded.

When a patient entered the study, the principal
investigator requested the medication from the pharma-
cist, supplied as a single, specifically identified opaque
vial. The vials contained 2 mL of a 100-lg fentanyl
solution (50 lg/ml) or 2 mL placebo (saline solution) and
were identical in appearance. Each vial had a numerical
code on the label and only the pharmacist was aware of
the vial contents. The 2-ml vial containing the study
medication was diluted in 8 ml of saline solution and
administered by an ICU nurse according to pre-estab-
lished instructions approximately 10 min before the
turning procedure. The predetermined volume, calculated
according to the patient’s weight and diagnosis (medical
or surgical), was slowly injected and the IV was then
flushed with 10 mL of saline solution. The total fentanyl
dose administered was 1 lg/kg for medical patients and
1.5 lg/kg for surgical and trauma patients. The dose
calculation was based either on the ideal or actual weight
of the patient, whichever was lowest. No patient received
more than 100 lg of fentanyl. During the study, patients
receiving continuous infusions of morphine, midazolam,
and propofol as part of their regular care continued to
receive these infusions as usual.

Analgesia and sedation of MV patients was performed
according to the nursing protocol followed in our ICU
since 2011. The analgesic most commonly used in our
ICU is continuous morphine infusion. The nurse–patient
ratio was 1:2.

Statistical analysis

Sample size was calculated assuming a pain incidence of
95 % during turning of control patients, according to

previous observations [9]. To achieve a 20 % relative
decrease in the number of patients whose turning-related
pain was reduced through fentanyl use and assuming a
loss of 15 % of patients, we calculated that 75 patients
were needed to achieve a power of 80 (error type II), and
a type I error rate of 0.05.

The Kolmogorov–Smirnov test was used to check data
distribution. Dichotomous variables were expressed as
number of cases and percentages. These variables were
compared using contingency tables and the Chi square
test or Fisher’s exact test. Quantitative variables were
expressed as medians with interquartile range (IQR) and
compared using the non-parametric Wilcoxon rank-sum
for independent data. Pain and vital signs during turning
(Tmov) were evaluated by the arithmetic mean of T1 (end
of first turn) and T2 (end of second turn). Pain incidence
and significant pain incidence at each time point (T0, T1,
T2, T3, T4 and T5) was evaluated according to the fol-
lowing formula: pain incidence = number of patients with
BPS[3/total number of patients evaluated 9 100; and
significant pain incidence = number of patients with
BPS[5/total number of patients evaluated 9 100.

To evaluate changes in the magnitude of pain behavior
over time and to avoid multiple comparisons, we used the
area under curve (AUC). The effect of fentanyl on pain
behavior was also measured by calculating the relative
risk (RR) and the number needed to treat (NNT).

All analyses were carried out on an intention-to-treat
basis and all patients were included in the same group to
which they were originally randomized. There were no
missing data. For all analyses, statistical significance was
set at 5 % (alpha = 0.05) and testing was 2-tailed. All
data were recorded in a Microsoft Excel spreadsheet and
imported into IBM-SPSS (v.21.0) for further analysis.

Results

Demographic characteristics

Figure 1 shows the study flow chart of 75 patients who
were eligible for participation: 39 were randomized to the
fentanyl group and 36 to the control group. There were no
significant between-group differences in baseline char-
acteristics (Table 1).

Baseline pain

At rest (T0), 57 % (95 % confidence interval (CI),
45–69 %] of patients had baseline pain (BPS[3), with a
median score of 4 (3–5). There were no significant dif-
ferences in the prevalence of baseline pain between the
fentanyl and control groups [54 % (95 % CI, 37–70 %)]
versus 61 % [95 % CI, 44–77 %]; p = 0.641]. A total of
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17 % of patients (95 % CI, 10–28 %) had significant
baseline pain (BPS[5), without significant between-
group differences at baseline [13 % (95 % CI, 4–27 %)
for the fentanyl group versus 22 % (95 % CI, 10–39 %)
for the control group (p = 0.365)].

Procedural pain

The median dose of fentanyl used in the fentanyl group
was 70 lg (58–100). The median BPS score was 5 [4–7]

for the fentanyl group versus 6 [5–7] for the control group
during the turning time (Tmov), a non-significant differ-
ence (p = 0.139).

The pain incidence rate (i.e. BPS[3) during turning
for all patients was 84 % (95 % CI, 74–91 %), with a
median score of 6 [5–7]. However, the incidence rate
during turning was significantly lower in the fentanyl
group [74 % (95 % CI, 58–87 %) vs. 94 % (95 % CI,
81–99 %); p = 0.026], with a relative risk of 0.79 (95 %
CI, 0.64–0.96; p = 0.039). In other words, administration
of fentanyl prior to the procedure was associated with a

Table 1 Patient baseline characteristics

Fentanyl group (n = 39) Control group (n = 36) P values

Age, median (IQR), years 66 (52–75) 71 (61–76) 0.38
Men, n (%) 25 (64) 28 (78) 0.22
SAPS III score, median (IQR) 79 (67–87) 77 (63–93) 0.87
Patient history, n (%)
Heart disease 19 (50) 19 (53) 0.82
COPD 8 (21) 8 (22) 1
Renal replacement therapy 3 (8) 1 (3) 0.62
Alcoholism 6 (16) 6 (17) 1
Anxiety/depression 3 (8) 4 (11) 0.71
Reason for MV, n (%)
Medical 18 (46) 18 (50) 0.52
Surgical 21 (54) 18 (50)
Ventilation mode, n (%)
Controlled mechanical ventilation 10 (26 %) 8 (22 %) 0.79
Pressure support 29 (74 %) 28 (78 %)
Reason for admission in ICUa, n (%)
Shock 11 (28 %) 15 (42 %) 0.24
Respiratory failure 18 (46 %) 12 (33 %) 0.35
Infections 5 (13 %) 6 (17 %) 0.75
Neurological conditionsb 4 (10 %) 3 (8 %) 1
Bleeding and clotting - 2 (5.5 %) 0.23
Postoperative non-trauma 2 (5 %) 1 (3 %) 1
Day of study, median (IQR)
Days in ICU before randomization 5 (2–8) 4 (2–8) 0.86
SOFA 5 (4–7) 6 (4–8) 0.69
RASS -2 (-3,-1) -1 (-4, 0) 0.58
Total MV days 11 (6–19) 14 (4–22) 0.90
Medication on the day of the study, n (%)
Continuous morphine infusion 25 (64) 29 (81) 0.13
Continuous midazolam infusion 7 (18) 7 (19) 1
Continuous propofol infusion 11 (28) 12 (33) 0.80
None of these drugs, n (%) 8 (21) 4 (11) 0.35
Medication at some point until the study day, n (%)
Continuous morphine infusion 35 (90) 33 (92) 1
Continuous midazolam infusion 30 (77) 29 (81) 0.78
Continuous Propofol infusion 18 (46) 14 (39) 0.64
None of these drugs 3 (8) 3 (8) 1
Medication accumulate until the study day, median (IQR)
Continuous morphine infusion, (mg/kg/h) 0.011 (0.010–0.014) 0.013 (0.009–0.015) 0.29
Continuous midazolam infusion, (mg/kg/h) 0.058 (0.03–0.1) 0.07 (0.04–0.09) 0.75
Continuous mropofol infusion, (mg/kg/h) 0.58 (0.15–0.95) 0.57 (0.14–1.11) 0.76
ICU length of stay, median (IQR) 20 (8–30) 21 (8–29) 0.74
ICU mortality, n (%) 9 (23) 7 (19) 0.78

IQR Interquartile range, SAPS III simplified acute physiology score,
COPD chronic obstructive pulmonary disease, MV mechanical
ventilation, ICU intensive care unit, SOFA sepsis-related organ
failure assessment, RASS Richmond agitation sedation scale

a There are patients with more than one reason for admission in
ICU
b Neurological conditions not brain injury
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significant 21 % reduction in the risk of pain during
turning. Pain during turning was thus prevented in one of
every 5 patients receiving fentanyl (NNT = 5; 95 % CI,
3–22) (Fig. 2).

Regarding the overall incidence of significant pain
(BPS[5), 56 % of all patients (95 % CI, 44–67 %) had
significant pain during turning, without significant
between-group differences (fentanyl vs. control, respec-
tively) in the incidence of significant pain during turning
[49 % (95 % CI, 33–65 %) vs. 64 % (95 % CI,
48–80 %); p = 0.246], with a relative risk of 0.76 (95 %
CI, 0.21–1.36; p = 0.130). In other words, administration
of fentanyl was associated with a non-significant 24 %
reduction in the risk of significant pain during turning
(Fig. 2).

The results of behavior scores and the incidence of
behaviors in T3, T4 and T5 are presented in the supple-
mentary material (see Electronic Supplement 1 for pain
behavior scores and the incidence of behaviors).

311 ICU patients assessed for eligibility

139 patients met exclusion criteria
1 Supplementary opioids
5 Neuromuscular blockers
12 Cognitive /psychiatric disorders
85 Neurocritical pathology
21 Brain dead/vegetative state
12 MAOIs
3 Other studies
23 Miscellaneous

39 randomized to receive fentanyl 36 randomized to receive placebo

75 randomized patients

39 included in the primary analysis 36 included in the primary analysis

63 patients did not meet inclusion criteria:
9 Aged < 18 years
12 Mechanical ventilation <24 hours
36 Haemodynamic instability
1 Language barrier
5 No legal guardian

11 refused consent

86 eligible patients 

Fig. 1 Study flow chart. MAOIs
Monoamine oxidase inhibitors

Fig. 2 Incidence of pain scores, during turning (Tmov) according
to the behavioral pain scale (BPS). Tmov = (T1 = end of first
turn, T2 = end of second turn). Tmov were evaluated by the
arithmetic mean of T1 and T2. Pain incidence = number of
patients with BPS[3/total number of patients evaluated 9 100
Significant pain incidence = number of patients with BPS[5/total
number of patients evaluated 9 100; p\ 0.05
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Magnitude of pain (AUC)

The fentanyl group had a lower magnitude of pain
(AUC) than the control group [132 (IQR 108–150) vs.
147 (IQR 125–180); p = 0.016] during the turning
procedure and in the 30 min after the procedure (from
T1 to T5) (Fig. 3).

Adverse events

No serious adverse events were registered. A total of 19
non-serious adverse events in 14 patients were recorded
during T1 to T5 (respiratory depression, four events;
transient hypotension, 14; and vomiting, 1), with no sig-
nificant differences between the fentanyl and control
groups (23 vs. 14 %, respectively; p = 0.381). The four
episodes of respiratory depression occurred in patients
receiving fentanyl, with one requiring a switch from
pressure-support to assist-control ventilation mode. Nine
of the 14 episodes of transient hypotension occurred in the
fentanyl group and five in the control group, and three
patients required increased doses of norepinephrine (two
in the fentanyl group and one in the control group). The
single case of vomiting occurred in the control group.

Vital signs

All vital signs evaluated increased during turning but
decreased over time to baseline levels. We observed no
differences between the two groups in vital sign param-
eters over time (Table 2).

Discussion

To our knowledge, this is the first study to show a pre-
emptive IV fentanyl bolus reduces pain associated with
turning in non-communicative MV patients. In this study,
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Fig. 3 Area under the curve (AUC) of the fentanyl group and
control group for the behavioral pain scale (BPS) scores from T1 to
T5. Tmov (T1 = end of first turn, T2 = end of second turn),
T3 = 5 min after T2, T4 = 15 min after T2, and T5 = 30 min
after T2. Time from T1 to T2 was 3 min, from T2 to T3 it was
5 min, from T3 to T4 it was 10 min, and from T4 to T5 it was
15 min. The total time AUC (T1 to T5) was 33 min. AUC fentanyl
group: 132 (IQR 108–150) (95 %CI 1.65–34); AUC control group:
147 (IQR 125–180) (95 %CI 1.64–34); Wilcoxon rank-sum test

Table 2 Changes in vital signs

T0 Tmov T3 T4 T5
At rest During turning 5 min after turn 15 min after turn 30 min after turn

Systolic blood pressure (mmHg)a

Fentanyl group 120 (106–138) 141 (125–160) 122 (103–145) 117 (101–144) 119 (103–133)
Control group 122 (110–138) 140 (129–161) 124 (115–137) 122 (110–131) 121 (110–133)
p 0.319 0.937 0.348 0.408 0.734
Mean blood pressure (mmHg)a

Fentanyl group 76 (69–87) 93 (83–106) 80 (68–89) 79 (69–88) 76 (70–88)
Control group 80 (75–88) 94 (86–105) 83 (74–90) 80 (72–90) 79 (71–88)
p 0.205 0.429 0.316 0.663 0.679
Heart rate, (bpm)a

Fentanyl group 90 (77–101) 96 (81–107) 92 (75–104) 93 (75–103) 89 (74–101)
Control group 92 (74–107) 95 (83–106) 96 (79–109) 93 (80–106) 87 (76–101)
p 0.803 0.958 0.387 0.626 0.975
Respiratory rate (rpm)
Fentanyl group 21 (16–26) 26 (20–34) 22 (18–27) 21 (16–27) 19 (15–26)
Control group 18 (14–23) 25 (19–32) 19 (16–26) 19 (13–23) 19 (14–24)
p 0.137 0.824 0.521 0.075 0.326

Values expressed as medians with interquartile range
T0 at rest (baseline pain), Tmov (T1 end of first turn, T2 end of
second turn), T3 5 min after T2, T4 15 min after T2, and

T5 30 min after T2; bpm beats per minute; rpm respirations per
minute
a There were no differences over time
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we tested the magnitude of pain behaviors to evaluate the
efficacy of pre-emptive IV fentanyl.

The magnitude of pain over the entire time measured
by AUC was significantly smaller for patients who
received fentanyl. These patients had a significantly lower
incidence of pain (more than 20 % lower than in patients
who received placebo) during turning. Similarly, at
30 min after turning, the incidence of pain in the fentanyl
group was 39 versus 64 % in the control group. These
findings support the benefits of pre-emptive analgesia
with IV fentanyl in a high percentage of patients.

Despite these positive findings, it is important to note
that pre-emptive fentanyl analgesia did not relieve
turning-related pain in a sizeable percentage of patients:
three-quarters of patients treated with fentanyl showed
pain during turning (Tmov), and nearly 50 % showed
significant pain. We thus conclude that pain during
turning was not well controlled in these critically ill
patients. These results were not fully satisfactory but we
believe they are relevant given the frequent use of a
painful procedure such as turning in ICU patients. In
addition, we consider that our results reinforce the
concept of dynamic analgesia, an approach that merits
further investigation.

This high incidence rate of pain could be
attributable to various causes. First, even though we fol-
lowed the recommended dose and time interval between
administration and turning, these may not have been
optimal in these patients. During MV, the dose of
sufentanil needed to avoid turning-related pain in 90 % of
patients was 0.15 lg/kg according to a prospective dose–
response study [20]. Considering equivalencies among
various opioids (morphine 1, fentanyl 100, sufentanil
1000) for a 70-kg patient, our mean dose of fentanyl was
25 % less than the previously reported effective dose of
sufentanil (70 lg instead the theoretical 105 lg of fen-
tanyl). Second, in addition to pain caused by turning,
other associated components, such as anxiety and fear,
may also have contributed to the increase in pain [21].
And third, a high percentage of patients had pain at rest.
Baseline pain has been independently associated with
greater pain during turning [7]. Similarly, other authors
have reported that when pain at rest is well-controlled,
procedural-related pain is lower [22].

Despite following a protocol for analgesia and seda-
tion, and even though 90 % of our patients received a
continuous infusion of morphine, nearly half the patients
had pain at rest (significant pain in 25 %). These findings
confirm previous reports and reflect the importance of this
issue [23]. The causes are varied and could include
increased sensitivity to analgesic, sedation, low use of
validated scales to detect pain, variability in implement-
ing these scales, and fear of side effects of analgesics.
Pain at rest could also be secondary to various nursing
procedures that patients undergo every day in a phe-
nomenon called central sensitization [24].

While continuous opioid infusions are often used to
minimize background or resting pain [3, 5], a more
‘‘dynamic’’ and ‘‘individualized’’ approach to analgesia
may be needed during a procedure to address ‘pain upon
pain’’ and each patient’s particular needs. Such an
approach could reduce the overall pain incidence and side
effects of cumulative opioid doses, while potentially
decreasing long-term pain sequelae [25]. With the
exception of suctioning, nursing procedures are not gen-
erally urgent, so planning pre-emptive analgesia should
be a viable option to reduce pain associated with such
interventions.

Although the study may be underpowered to assess
adverse effects, our results suggest that preventive treat-
ment with fentanyl was well tolerated. We observed no
serious adverse events and found an incidence of non-
serious adverse events similar to other authors [26]. De
Jong et al. [26] showed that tramadol (an opioid anal-
gesic) could reduce turning-related pain without causing
serious adverse effects and with a low rate of non-serious
adverse effects (17 %), similar to the 23 % observed in
our fentanyl group [26]. Despite these findings regarding
adverse events, the four episodes of respiratory depression
in our study cannot be overlooked, and the risk of such
events underscores the need to exercise caution when
administering opioid analgesics. Nevertheless, ours is not
the first study to report this adverse event. Casey et al.
[27] reported similar findings (two episodes of respiratory
depression in 30 cardiac surgery patients), although they
used a different opioid analgesia (remifentanil) in their
study.

Our study has several limitations. First, as a single-
center study of mechanically ventilated patients, we
cannot ensure that the lower pain incidence observed for
single doses of fentanyl can be extrapolated to mechani-
cally ventilated patients in other ICUs or to non-
mechanically ventilated patients. The administration of
pre-emptive fentanyl should be considered with caution in
non-intubated patients because respiratory depression or
apnea is a major safety problem. However, many ICU
patients who require MV may benefit from pre-emptive
analgesia. Second, we did not control for baseline pain
rating, cumulative doses of analgesia received or chronic
conditions that could have influenced BPS observations.
However, double-blind randomization and covariance
analysis using baseline pain and the amount of sedatives
and opioids received ensured that the two groups were
comparable. Third, since we only studied a single nursing
procedure, we cannot necessarily extrapolate our results
to other procedures. Nevertheless, our findings are valu-
able given that turning is one of the most frequently
performed procedures for ICU patients [7]. And fourth,
because this study focused on the effect of a single dose
of fentanyl, we cannot extrapolate our results to the effi-
cacy and safety of repeated doses. Despite these
limitations, our findings are strengthened by the
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randomized, double-blind design and the fact that no
patients were lost to follow-up. Additionally, as pain was
assessed by a single investigator, inter-rater differences
were avoided.

Conclusions

Our results suggest that a pre-emptive fentanyl bolus of
1 lg/kg fentanyl for medical patients or 1.5 lg/kg for
surgical patients reduces pain associated with turning in

critically ill MV patients. However, a higher dose of
fentanyl might be needed to decrease ‘‘significant’’ pain.
Further research on pre-emptive analgesics is warranted
to identify variables that influence the incidence of turn-
ing-related pain and to improve the degree and duration of
pain relief.
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