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Abstract

Background: Prevention and treatment of post-operative
pain continue to be a major challenge in post-operative care.
Preemptive analgesia has been shown to be effectivein
reducing the severity of post-operative pain. Serotonin and
norepinephrine are involved in the modulation of endogenous
analgesic mechanisms, Duloxetine is a selective Serotonin-
Norepinephrine Reuptake Inhibitor (SNRI) mainly used in
the treatment of depression, anxiety and chronic pain. The
analgesic effect of duloxetine is believed to result from
increased activity of serotonin (5-HT) and Norepinephrine
(NE) within the CNS.

Aimof Sudy: The aim of this study was to evaluate the
efficacy of pre-operative duloxetine on the duration of spinal
anesthesia, severity of post-operative pain, and total analgesic
consumption.

Methods and Material: Sixty patients aged 18-60 years,
ASA I-I1, scheduled for elective hip surgery were randomized
into two equal groups: Duloxetine group (Group D): 30 patients
received duloxetine 60mg on two divided doses 30mg every
12h for three days before the operation, 2h pre-operative and
12h after the surgery. Control group (Group C): 30 patients
received placebo capsules by the same way as duloxetine

group.

Measurements: Demographic data (age, Body Mass Index
(BMI), sex), Hemodynamic (HR, MAP), duration of surgery,
duration of spinal anesthesia, post-operative pain was assessed
by the Visual Analog Scale (VAS) at 0, 2, 6, 12, 24 and 48h
after the surgery, the time at which rescue analgesia was given
and total analgesic consumption in 48h was recorded.

Results: There was no significant difference between both
groups as regards to demographic data, hemodynamics (HR
& MAP), duration of surgery and duration of spinal anesthesia.
VAS score was significantly lower in in Group D than Group
C. Timetill administration of first rescue analgesiawas
significantly prolonger in Group D than Group C.

Conclusions: We conclude from this study that pre-
operative administration of oral duloxetine 60mg daily divided
into two doses 30mg every 12hr for 3 days significantly
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decreases post-operative pain and total analgesic consumption
and improve patient psychology with a significant reduction
in associated side effects but has no effect on the duration of
spinal anesthesia.

Key Words: Duloxetine — Post-operative pain — Spinal an-
esthesia — Hip surgery.

Key Message: Pre-operativeduloxetine decreases postoper-
ative pain and improve patient satisfaction.

Introduction

PREVENTION and treatment of post-operative
pain continues to be a major challenge in postop-
erative care and plays an important role in the early
mobilization and well-being of the surgical patient
1.

Tissue trauma resulting from surgery can sen-
sitize peripheral nociceptors leading to central
neuronal sensitization [2] . Preemptive analgesia
has been shown to be effective in reducing the
incidence of some types of neuropathic pain [3].
Serotonin and norepinephrine are involved in the
modulation of endogenous analgesic mechanisms
via descending inhibitory pain pathwaysin the
brain and spinal cord so an increase in serotonin
and norepinephrine increase inhibition of nocice-
ptive input and improve pain relief.

Duloxetine is a selective Serotonin-
Norepinephrine Reuptake Inhibitor (SNRI) mainly
used in the treatment of depression and anxiety. It
has al so been shown to be effective in the treatment
of chronic aswell as neuropathic pain [4,5] . The
analgesic effect of duloxetineis believed to result
from increased activity of serotonin (5-HT) and
Norepinephrine (NE) within the CNS presumably
either by enhancing descending pain inhibitory
pathwaysin the brain and spinal cord. In addition
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to its SNRI effects, duloxetine also blocks voltage-
gated sodium channels [6].

Aim and objectives:

The aim of this study was to evaluate the effi-
cacy of pre-operative duloxetine on the duration
of spinal anesthesia, severity of post-operative
pain, and total analgesic consumption.

Material and M ethods

After obtaining the Research Ethics Committee
approval (approval code: 31569105/17) and in-
formed written consent was taken from the patients,
a prospective randomized double-blind study was
carried out in Tanta University Hospitals in Ortho-
pedic Surgery Department from June 2017 to June
2018, on sixty patients of ASA 1-11, aged between
18 and 60 years scheduled to undergo hip surgery
were enrolled into the present study. Patient refusal,
patients with known hypersensitivity to duloxetine,
psychiatric patients especially in combination with
MAOIs, uncontrolled narrow-angle glaucoma,
history of chronic pain, and regular medication
with SNRI or analgesic (excluding acetaminophen
and non-steroidal anti-inflammatory drugs).

Patients were randomized into two equal groups
by using sealed opaque envelop (30 patientsin
each group) Group D: Duloxetine group: 30 patients
received duloxetine 60mg on two divided doses
30mg every 12h for three days before the operation,
2h pre-operative and 12h after the surgery Group
C: Control group: 30 patients received placebo
capsules by the same way as duloxetine group Fig.
(1). The measurements were taken by another
anesthetist who has no subsequent involvement in
the study.

Pre-operative assessment was done by: History
taking, clinical examination, laboratory investiga-
tionsincluding: CBC, bleeding time and clotting
time liver function tests and kidney function tests.
Patients fasted according to ASA guidelines. In
the holding area, after securing 20-gauge Intrave-
nous (I1V) cannula, al the patients were preloaded
with Ringer's lactate solution (10ml/kg) over 30
minutes.

Onthearrival to O.R., the patients were attached
to the monitor displaying the following: (ECG,
pulse oximetry and NIBP). After the lumbar region
was prepared and draped in a sterile fashion, topical
1% lidocaine was given for skin analgesia. The
spinal block was achieved at the L3-4 or L4-5
interspace using a spinal introducer and a 27-G
Pencan spinal needle (B. Braun Medical Inc.,
Bethlehemjy PA)randusing'3mlof0:5% hyperbaric

bupivacaine with 25 |1 g fentanyl. The correct place-
ment of the needle was confirmed by aspiration of
clear cerebral spinal fluid before and after the
injection. After confirmation of an appropriate
dermatomal level of blockage, the surgeon was
allowed to proceed.

Oxygen was delivered by an oxygen mask
(5L/min) to all patients throughout procedure.

Measurements:

1- Demographic data (age, Body Mass Index (BMI),
Sex).

2- Hemodynamic (HR, MAP).
3- Duration of surgery.

4- Duration of spinal anesthesia: The duration was
calculated from the time of spinal injection until
compl ete regression from sensory and motor
blockade, sensory blockade was assessed by
pinprick method and motor blockade was as-
sessed by modified Bromage Scale (0: No motor
loss, 1: Inability to flex the hip, 2: Inability to
flex the kneejoint, 3: Inability to flex the ankle).

5- Post-operatively pain was assessed by the Visual
Anaog Scale (VAS) (68) at 0, 2, 6, 12, 24 and
48h after the surgery. If patients complained of
pain (VASwas>_4), they received titrated dose
of morphine (2mg bolus at 10min interval), and
then morphine 20-30mcg/kg until the VAS was
less than 4.

6- Thetime at which rescue analgesia was given
and total analgesic consumption in 48h was
recorded.

Patients were observed for any adverse effects
or complications and treated accordingly e.g. brady-
cardiawas treated by atropine 0.01-0.02mg/kg
hypotension treated with incremental doses of
ephedrine 10mg, nausea and vomiting were treated
with ondansetron.

The sample size was calculated using Fpi-Info
software statistical package created by World Health
organization and center for Disease Control and
Prevention, Atlanta, Georgia, USA version 2002.

The criteria used for size calculation were as
follow:
* 95% confidence limit.

» 80% power of the study.

» Expected outcome in treatment group is double
times better than control group. In concern to
opioid consumption.
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The sample size was based on the previously
mentioned criteria was found at N 224 for each
study group.

Statistical presentation and analysis were con-
ducted by SPSS V.24. Results were expressed as
means * Standard Deviation (SD). Student paired
t-test: For statistical analysis within the same group.
Unpaired #-test: Used for comparison of parametric
data (age, weight, duration of surgery, duration of
anesthesia, HR, MAP and RR) between the two
studied groups. Modified chi-square test for small
numbers: For comparison between two groups as
regards qualitative data (sex). Mann Whitney test:
Used for comparison of non-parametric data. p-
value <0.05 was considered significant.

Results

Sixty patients were enrolled in the study from
June 2017 to June 2018, patients' baseline charac-
teristics and surgical factors were not different
between groups (Table 1).

Duration of spinal anesthesia: There was in-
significant difference between both groups when
compared to each other as regard to onset and
offset of motor block in Group D mean value was
195+23.3 while in Group C was 1821 19.6 (p-value
=0.17), the duration between onset and offset of
sensory block in Group D mean value was 225.66
1£26.8, while in Group C was 219 £25.9 which is
insignificant (p-value=0.26) (Table 1).

Table (1): Demographic data, duration of surgery, duration

of anesthesia.
Group D Group C  p-value
Age (years) 45.7%8 4348.5 0.62
BMI 222+19 22.5%2.1 0.72
Sex (M/F) 16/14 17/13 0.79
Duration of surgery (min) 132.07£13.7 132%£12.3  0.86
Duration of motor block (min) 195+23.3 182£19.6  0.17
Duration of sensory block (min) 225.66+26.8 2194259  0.26

*Data presented as mean * SD.

The duloxetine group had significantly lower
pain scores at all-time points-except at the end of
surgery and 2hr post-operative as the patient still
under the effect of the spinal anesthesia both groups
were equal Fig. (1).

Total morphine consumption was less in Group
D compared with Group C (at 24h, 7.3£1.23 Vs.
11.53+2.55, p<0.001 and at 48h, 13.56+2.01 Vs.
20.23+3.12, p<0.001, respectively) and time to
first rescue analgesic was significantly longer in
Group D compared with Group C (4.08 £0.98h Vs.
2.81+0.61h, p<0.001, respectively) (Table 2).
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Fig. (1): Comparison between Visual Analogue Score (VAS)
changes in both groups.

Table (2): Comparison between first rescue analgesia and
total morphine consumption in both groups.

1st time Total M 24h Total M 48h
No.
Group D Group C Group D Group C Group D Group C
Range 4-5.5hr  2-4hr 5-10mg 8-16mg 9-18mg 15-26mg
Mean  4.08 2.81 7.3 11.53 13.56  20.23
SD 0.98 0.61 1.23 2.55 2.01 3.12
p-value <0.001* <0.001* <0.001*

The incidence of side effects was insignificant
when compare both groups (Table 3).

Table (3): Comparison between side effects in both groups.

Group D

Group C p-value
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Fig. (2): Comparison between first rescue analgesia and total
morphine consumption in both groups.
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Discussion

A number of post-operative dysfunctions are
related directly to post-operative pain. The most
important of these are pulmonary, circulatory,
gastrointestinal and urinary dysfunction, impair-
ment of muscle metabolism and function, thrombo-
embolic processes and undesirable psychological
and emotional reactions that can be transient or
prolonged. Thus, it is possible for acute severe
unrelieved pain to resultsin significant morbidity
and even mortality [7].

Opioids are considered the drug of choice for
management of post-operative pain but it is difficult
to induce an optimum analgesia without significant
side effects [g], so adjuvants had been used to
decrease opioids dose and associated side effects
like NSAIDS, Gabapentin, Pregabalin, Ketamine
and recently antidepressants as duloxetine are also
used as adjuvants, the analgesic effect of antide-
pressantsistypically seen after 7 to 14 days,
therefore it's commonly used for chronic pain [9].
Recently few studies have been done to evaluate
administration of pre-operative duloxetine for acute
post-operative pain management [10] .

Duloxetine is a selective SNRI that is prescribed
for the treatment of depression and anxiety disor-
ders [11] . It isalso efficaciousin treating pain in
diabetic neuropathy and fibromyalgia [12] . The
mechanism of its analgesic action could be ex-
plained by a combined central and peripheral pain
modulating role [13] through the effect of serotonin
and norepinephrine on descending inhibitory pain
pathways in the brain and spinal cord [14] and
activation of some cerebral prefrontal areas [6].
Also it has an antinociceptive effect through Na+
channel blocks [5] with antihyperalgesic effects
through the inhibition of the neuronal cell firing
resulting from peripheral injury. Therefore, duloxe-
tine has a great role in the management of neuro-
pathic pain and reducing post-operative pain. In
addition, it may improve the depression and anxiety
that are common during the perioperative period.

The regimen of duloxetine administration:

1- The dose was based on:

* Previous studies conducted to eval uate the efficacy
of pre-operative dul oxetine on acute post-
operative pain they give duloxetine 60mg single
daily dose for different periods.

* The least effective dose of duloxetine for treatment
of chronic neuropathic pain is 60mg daily.

In contrast to previous studies, we demonstrated
that dividing the dose of (60mg) dul oxetine into

two doses of duloxetine 30mg every 12hr might
achieve the targeted pain control and also reduce
associated side effects, especially with prolonged
use.

2- The duration of drug administration:

There was great conflict about when we should
start the drug pre-operative? This because few
studies were done to evaluate duloxetine for acute
post-operative pain with different regimens and
different results e.g.

Hoi et al., Castro Alves et al., Bedin et, and
Kassm DY et a., gave thefirst dose was 2hr pre-
operative depending that the peak level in the blood
achieved within 6hr.

Nasr gave the first dose of duloxetine 60mg 2
days before surgery he chose 2 days because this
was the time that the patient visited the anesthesia
clinic for pre-operative assessment.

Saoud A et d., gave thefirst dose of duloxetine
60mg two weeks pre-operative.

The analgesic effect of antidepressantsis typi-
cally seen after 7 to 14 days;, therefore it's com-
monly used for chronic pain [9].

We chose to start duloxetine 3 days before the
operation as according to duloxetine manufacturer's
steady level in the blood is achieved after 3 days
so avoiding changes in blood concentration of
duloxetine leading to better analgesic effect and
also avoid side effects associated with prolonged
duration of drug administration.

In the present study, we compared the changes
in heart rate, mean arterial blood pressure, duration
of spinal anesthesia, the time for the first rescue
analgesia, total analgesic requirement, post-
operative pain assessed by VAS, the level of seda-
tion assessed by modified Ramsey scale between
both groups and incidence of side effects.

Asregard to hemodynamics:

There was a slight decrease in mean blood
pressure and heart rate in duloxetine group at the
start of operation in comparison to placebo group
without statistical significance this may be ex-
plained be anxiety relieving effect of duloxetine
and post-operatively due analgesic effect of du-
loxetine. In agreement with Kassim DY et al., who
found a significant decreasein MAP and heart rate
in duloxetine group in comparison to placebo

group.

The other previous studies showed no signifi-
cant difference between both groups.
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Asregard to duration of spinal anesthesia:

We supposed that duloxetine may increase the
duration of spinal anesthesia (complete regression
of sensory and motor block) this due the drug
action on the descending tract and Na+ channel.
But we found that there wasn't a statistically sig-
nificant difference between spinal duration in both
groups. So the delayed onset of pain sensation and
the delayed rescue analgesia requirement is due to
the central effect of duloxetine on pain pathway.

As regard to post-operative pain:

There was a statistically significant decrease
in VAS scores of pain at all-time points-between
Group D and Group C (p<0.001) except at the end
of surgery and 2hr post-operative as the patient
till under the effect of the spinal anesthesia both
groups were equal.

In agreement with our study, Nasr, Castro Alves
et a., and Bedin €t al., they showed a significant
decrease in VAS scores of painin duloxetine in
compare to control group.

In contrast to our results regarding acute pain,
Hoi et al., found that pain scores were slightly
higher in the first few hours after surgery in the
duloxetine group compared with the placebo group;
this difference may be related to the time of ad-
ministration of duloxetine. In Hoi study, the first
dose was given just 2h before surgery.

In Saoud A et a., study there was not statically
significant between two groups he explained this
result by decreasing the pain level in the control
group with higher opioids consumption than du-
loxetine group.

Asregard to analgesic consumption:

Total morphine consumption was significantly
lessin Group D compared with Group C (p<0.001)
and the time of the first rescue analgesic was
longer; this was consistent with all previous studies
however we found more spare in total morphine
consumption with the prolonged use of duloxetine
in comparison to single pre-operative dose.

Asregard to side effect:

The most common adverse effects of duloxetine,
which may lead to discontinuation of the drug, are
nausea, vomiting, dizziness, headache, pruritus,
and somnolence.

In concern with nausea:

In Group D, three patients complained of nausea
and were treated successfully with ondansetron
without new onset symptoms post-operative this
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was comparable to Group C where four patients
complained of nauseatwo of them after the induc-
tion of spinal anesthesia and two complained of
nausea post-operatively due to higher doses of
morphine.

Our results are comparable with Nasr showed
that the incidence of adverse effects was similar
between Group D and Group C showed that the
number of patients that experienced nauseawas 3
patients from 25 patients in Group P while in Group
D was/4.

Also, in agreement with our results, Attia et
a., showed that the number of patients that expe-
rienced nauseawas 13 patients from 30 patients
in Group P while in Group D were 7 with asignif-
icant difference between both groups, he explained
this by higher doses of morphine in control group.

In concern with dizziness and somnolence:

In Group D only one patient from 30 patients
complained of dizziness in comparison to previous
studies Nasr showed that 4 patients experienced
dizziness and 4 patients complained somnolence.
Attiaet al., showed that number of patients that 4
patients experienced dizziness and 2 patients com-
plained somnolence. These results could be ex-
plained be small divided doses we used.

Hoi et al, Castro Alveset al., and Bedin et d .,
did not detect any side effects of the drug explaining
that patients received only 2 dosages of oral du-
loxetine.

We did not detect any other side effects associ-
ated with the perioperative administration of du-
loxetine in the current study like somnolence and
dry mouth. These results may be explained by the
small divided doses we used.

Conclusions:

We conclude from this study that pre-operative
administration of oral duloxetine 60mg daily di-
vided into two doses 30mg every 12hr for 3 days
significantly decreases post-operative pain and
total analgesic consumption and improve patient
psychology with a significant reduction in associ-
ated side effects but has no effect on the duration
of spinal anesthesia.
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