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ABSTRACT

This research was performed by a clinical pharmacist to determine the efficacy of dexmedetomidine as an alternative therapy in
laparoscopic appendectomy surgery for acute and short-lived analgesic appendicitis and to focus on the consistency of pharmacotherapy
and patient safety. A randomized, double-blind, prospective analysis of 2 groups allocated to the fentanyl [GF] and fentanyl
dexmedetomidine [GE-D] groups. Propofol, Sevoflurane, Atracurium, and intraoperative fentanyl bolus were administered to the
patient, followed by an infusion of maintenance dose of 0.2 pg/kg/h for the two grades. GF patients were given placebo, however,
while patients with GF-D received both dexmedetomidine and fentanyl as an infusion (0.5 pg/kg/h).

The requirements for postoperative analgesics and the need for initial postoperative analgesics, consistency of hemodynamic
parameters, side effects of nausea and vomiting, and food tolerance have been controlled. GE-D showed lower side effects and food
resistance compared to GF: pain score, morphine consumption, nausea, and vomiting (p<<0.05), When GF was compared to GF-D, the
period for the first postoperative morphine was shorter in GF (p<<0.05). The addition of dexmedetomidine to appendectomy surgery is

strongly recommended; clinical pharmacist involvement has improved patient safety and avoids any adverse drug reaction.
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effects of this agent include the reduction of criteria for other

Introduction

anesthetics  and  analgesics,  neuroprotection,  minimal

) ) . respiratory  depression, and reduction of anxiety in
Appendectomy is done laparoscopically, owing to the ’ ] .
. o emergencies. On the other hand, it has been confirmed that
advancement of endoscopic surgery, and general anesthesia is ) )
dexmedetomidine is associated with cardiovascular stabilizing

effects [11, 12].

Making it an ideal adjuvant for anesthetics and emergency

much more desired [1, 2].

The most common concerns after surgery are nausea and
vomiting side effects, food tolerance and pain after surgery [3-
8].

Dexmedetomidine is an analgesic, anxiolytic, and sedative

treatment, reducing anesthetic and analgesic requirements will
prcdisposc the patient to consciousness.
It decreases sympathetic activity and decreases anesthesia stress

alpha-2 adrenergic receptor agonist [9, 10]. Other desirable . -
responses, enhances respiratory stability, decreases the need for
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analgesics, provides early postoperative recovery, and elevated
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There have been no studies on the use of dexmedetomidine in

general anesthesia for emergency laparoscopic appendectomy.

. . . In this analysis, using the visual analog scale (VAS re, W
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total.
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Besides, we have studied food resistance and the side effects of
nausea and vomiting.

A clinical pharmacist, who developed the experimental
protocol for the procedure, conducted this research [1, 2, 15,

17, 18].

Materials and Methods

The Human Investigation Section of the Institutional Review
Board of the Specialty Hospital, Amman/Jordan gave the

official permission for our investigation.

Patient selection

Each patient (aged 16 to 34 years old) who was enrolled in this
study presenting for laparoscopic appendectomy surgery gave
written informed consent. This research adheres to the
principles of the Declaration of Helsinki. Initially, patients were
examined for various clinical criteria, such as the extent of the
complaint, the history of the patient, age, and gender.

A prospective double-blind condition was performed with 100
adult patients, 18 patients were removed from the primary
study because they did not meet the inclusion criteria, and the
remaining 82 were evenly divided into 2 classes (41 each
between 16-34 years of age, regardless of gender and age. For
the two classes, the existing standardized surgical procedures
were treated by the same surgical, anesthetic, and nursing
teams for laparoscopic appendectomy surgery [19].

We included adult patients with emergency appendicitis who
were categorized as ASA T and Il according to the physical status
classification ~ scheme of the American Society of
Anesthesiologists, after the pre-operative test, they were free of
any systemic diseases, could understand the use of the patient-
controlled analgesia procedure, and were considered eligible
and appropriate for laparoscopic surgery.

On the other side, the findings were excluded from pregnant
women and patients with serious medical conditions requiring
intensive treatment such as (hemodynamic dysfunction,
cirrhosis, and chronic medical or mental illness, and coagulation
disorders), patients taking chronic narcotic analgesics, or hyper-
sensitivities to any drug.

Before and during surgery, the following data was obtained and
reported from patients: gender, age, body mass index, Heart
Rate (HR) and Mean Arterial Blood Pressure (MAP).

Details of patient age, BMI, HR, and MAP before and after the

operation for the two groups are shown in Table 1.

Clinical pharmacist's role

Before the procedure, a clinical pharmacist, who developed the
experimental protocol, played a pivotal educational role in
various phases of the surgery to ease the concerns and
apprehensions of patients and to mitigate the effects of this
painful surgical experience, they tracked all prescription
medicine especially for certain medications that are considered

to affect blood clotting.

The clinical pharmacist reviewed the guidelines for storage and
the expiry date of all drugs. Drug allergy, side effects, drug-
drug reactions, legibility, scheduling, compatibility, drug
reconciliation, dosage estimation, dilution, and time of infusion
were tested and the findings were analyzed for patients.

They demonstrated how to use the face pain scale to the
patients. Ascertain that patients have received the required
morphine as a postoperative analgesic, if necessary.

During their hospital stay, they supported the patients with
simple case details and drug treatment pre-, intra-, and post-
operatively.

They taught patients how to use the 100 visual analog scale
score before surgery (VAS).

They were also responsible for evaluating patients who were
recovering a day after surgery for prescription management of
pain medications.

In both the main and the secondary endpoints, they played an

investigational function.

Technique of anesthesia

After the patient was sedated with 0.25 mg/kg midazolam, the
following medications were administered to the operating room
upon arrival: propofol 2 mg/kg as an induction intravenous
bolus, followed by 0.6 mg/kg atracurium and a combination of
sevoflurane/nitrous oxide. Bolus injection of fentanyl (1
Hg/kg) accompanied by (0.2 pg/kg/h) fentanyl infusion.
However, GF-D patients received dexmedetomidine (0.5
Hg/kg bolus injection and 0.2 pg/kg/h maintenance dose) for
24 hours immediately following surgery.

At the same volume and flow rate as for the dexmedetomidine
infusion, the GF- was given 0.9 percent normal saline infusion
as a placebo.

We conducted a perioperative quantitative measurement and
analgesic evaluation, blindly gathering data. For all patients,
hemodynamic measures such as Heart Rate (HR) and mean
arterial pressure MAP were recorded. The postoperative pain
was recorded using the Visual Analog Scale (VAS) score in the
Post-Anesthesia Care Unit (PACU).

The severity of postoperative pain was measured using the VAS
/ zero score (no pain) to ten score system (the highest
measurable pain). If the pain level was higher than 4, morphine
was given until the pain was relieved.

Morphine infusion pumps are used to inject 1 mg/mL/h of
morphine solution.

The overall demand for morphine, VAS scores, and nausea and

vomiting were all reported and tracked.

Statistical analysis

To perform all statistical analyses, SPSS (version 19) was used.
All data was interpreted and analyzed using the Student's t-test
as mean T SD, and (p<0.005) was found to be statistically
significant. For contrast, the X2 (categorical) test was used to

analyze the symptoms of nausea and vomiting.
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Results and Discussion

Patient selection

A total of 18 patients who did not fit in the inclusion criteria
were excluded from the study, the remaining 82 patients were
all included and did not show any further reason to be
excluded.

The two experimental groups were found to be comparable in
terms of gender, age, BMI, HR, and MAP. No statistically

significant variations were found between the two groups

(Table 1).

Table 1. Demographic Characteristics of Patients,
Baseline HR, and MAP

GF(n=41) GE-D(n=41) P-value

Sex (m/f) 20/21 21/20 0.986 NS
BMI 23.2%2.6 23.3%2.5 0.905 NS
Age 25.5 *4.4 25.1 4.8 0.355 NS
HR before 70.3 +4 70.9 £3.6 0.340 NS
MAP before 783+ 1.3 78.2 1.2 0.795 NS

Abbreviations: NS: Not Significant, MAP: Mean Arterial Blood Pressure, HR: Heart
Rate, GF: Fentanyl Group, GF-D: Fentanyl- Dexmedetomidine Group

Hemodynamic (MAP, HR) measurements, on the other hand,
were standard and showed no noticeable discrepancies between
the two classes (MAP [p=0.265] and HR [p=0.932]) after the
procedure.

However, the following parameters showed a significant
difference between the two groups (p<0.05): VAS score, time
to first postoperative request of analgesia in PACU, food
tolerance, and total morphine consumption during the first 24
hours after the surgery,

There was a significantly reduced VAS value in the GF-D
compared to the GF (P=0.002). The morphine demands in the
GE-D were  significantly lower than those in the GF-D
(p=0.001), while the first patient query to analgesia in PACU
was significantly lower in the GF-D in comparison with the GF-
D (p=0.001), and patients in the GF-D returned to bowel
function more rapidly than patients in the GF-D (p=0.001)
(Table 2).

Table 2. HR, MAP, VAS score, Time to First Request for
Analgesia, the Cumulative Requested Doses of Morphine,

and Food Tolerance.

GF GFD P-
(n=41) (n=41) value

Food Tolerance/hr. 4.510.4 2.3+0.2 0.001

Time to First Request for Analgesia in

PACU (Minutes)

15.6+1.8 23.5%1.2 0.012

Morphine/Dos24 60t1.4 45.2%2.2 0.001
Vas 6t1.2 410.8 0.002
HR After 70.1 £3.7 70.7 4 0.932NS
MAP After 78 £1.1 78.2£1.2 0.265NS

Note: Data are expressed as a mean value.
Abbreviations GF: fentanyl group; GF-D: fentanyl-dexmedetomidine group; MAP: mean
arterial pressure; VAS: visual analog scale; HR: heart rate, S/NS stand for significant/non-

significant.

Patients in the GF-D reported lesser nausea and vomiting
episodes than patients in the GF, and the association between
these variables was important (P=0.008). Owing to any
complications from the study, none of the patients were
excluded.

GF-D patients experienced fewer nausea episodes and vomiting
than the GF patients, the relation between these variables was
significant (P=0.008) (Table 3). No patient was removed from

the study because of any complications.

Table 3. Nausea and Vomiting in GF-D vs GF over the

First 24-hour Postoperative Period.

GF GF-D p-Value

N-V n (%) 29(70.7) 17(41.4) 0.008 S

Abbreviations: S: Significant, N-V: Nausea and Vomiting, GF: Fentanyl Group, GF-D,

Fentanyl-Dexmedetomidine Group

Worldwide, "surgical" literature on clinical pharmacist
interventions is still minimal. This study applied an experiment
in pharmaceutical intervention to surgery for an appendectomy.
More pharmacist involvement during surgery in combination
with anesthesiologists has been indicated by earlier research
[20]. Recent experiments have introduced a surgical room
clinical pharmacy intervention program [1, 2].

Chaoliang Tang et al. have tested dexmedetomidine in
perioperative acute pain control [21]. The results indicate that
the addition of dexmedetomidine to anesthetics is a promising
new way to increase its efficacy. In comparison to Chaoliang
Tang, we had the same results about postoperative use of
analgesics and hemodynamic stability.

As an adjuvant to sevoflurane and fentanyl-based anesthesia,
low-dose dexmedetomidine could provide lower anesthetics
and opioid use and stable hemodynamics, without adversely
having an effect on the recovery profile in patients undergoing
supratentorial neurosurgery Prathapadas et al. [22].

Improved hemodynamic regulation compared to fentanyl was
observed with dexmedetomidine. A study was conducted by
Kim et al. which concluded that dexmedetomidine in
conjunction with fentanyl-based IV-PCA substantially enhanced
postoperative analgcsia in  patients undcrgoing open
gastrectomy without hemodynamic instability, which was
comparable to thoracic E-PCA [23]. Lehnen et al. and Cepeda et
al. suggested that vomiting and nausea are the most common
opioids side effects during surgery [24, 25].

The effects of ketamine on morphine intake and the side effects
that come with it after tonsillectomy, such as nausea and
vomiting, have been investigated in previous research. Their
findings showed that the overall intake of morphine and its side
effects were greatly reduced [4]. On the other hand, when

dexmedetomidine was used for various procedures, opioid use
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was decreased during the intraoperative phase and in the PACU
[5, 15, 26]. In the current study, dexmedetomidine affected
morphine intake and side effects in appendectomy surgery at all
stages the same way. Shenhui et al. reported on a meta-analysis
trial that dexmedetomidine was superior to placebo in terms of
post-anesthesia nausea and vomiting, but not to any other
anesthetic agents, and this efficacy could be linked to decreased
intraoperative opioid intake [26]. Such findings were close to
the current results. Our analysis showed a substantial decrease
in the analgesic agents’ intake in the GF-D relative to the
postoperative GF (Tables 2 and 3). Turgut et al. stated that
additional analgesia was needed earlier than in the GF-D in
patients in the GF [27].

Dexmedetomidine may be used safely to relieve pain, which as
is evident from previous research, can help to lower

intraoperative opioid requirements [28].

Conclusion

In appendectomy surgery at various levels, the addition of
dexmedetomidine to fentanyl could be a supplementary therapy
to retain hemodynamic levels and make sure that there is
postoperative  analgesic  regulation  while it  reduces
postoperative morphine intake, minimizing food tolerance
period, vomiting side effects and minimizing nausea. Clinical
pharmacists' methods play an important role in recovering and

optimizing the total appendectomy surgery effects.
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