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Abstract

ANALYSIS OF CLINICAL AND ECONOMIC IMPACT
REGARDING ANALGESICS AND SEDATIVES
DRUGS USE ON CRITICALLY ILL PATIENT

Mohammed Abu Arab
Advisor: Ph.D Ugochukwu Chukwunyere

MA, Department of Clinical Pharmacy June 2024

Background: The intensive care unit (ICU) consumes many resources and
has therefore been identified as a target for efforts to reduce the escalating costs
of healthcare. The use of analgesics and sedatives plays an important role in
improving patient outcomes in the intensive care unit (ICU). Different
medications exist, each with associated differences in patient outcomes. Pain
management in critically ill patients in the ICU is challenging for intensivists due
to inconsistencies in pain assessment, which may lead to variations in the number
of analgesic medications or dosages. This study investigates the current use of
analgesics and sedatives in the ICU of the Near East Hospital in Lefkosa, Cyprus.
In addition, we compared the use of analgesics and sedatives in the ICU based on
the latest guidelines. We conducted a retrospective study using data available in

the archives of the Near East Hospital.

Methodology: This retrospective observational study analysed data from
98 patients aged > 18 years and only patients admitted to ICU more than 24 hour
between 1st of November 2023 and 30th of April 2024. The study utilized
hospital databases to gather demographic data and details of administered

medications. The average purchasing price of each drug was elicited from RMS



VI

orders and tenders in 2023 and 2024. The total cost of each drug was calculated
by multiplying the average purchasing price with the total consumed quantities
of that drug. The sum of all drugs’ total cost in each group represents the total

cost of that group.

Results: The study found that out of the total number of patients who
entered the ICU, 177 patients received analgesics in the ICU. Paracetamol IV
emerged as the most administered medication, being used in almost all patients,
with 87 out of the 98 total patients. The other category comprises opioid
analgesics, represented by tramadol, which was used in 32 of the 98 patients.
NSAIDs were represented by five different drugs and were used in 21 patients,
making up only 21% of the 98 patients. In the analgesic adjuncts category, there
were four other drugs, with dexmedetomidine being the most used, administered
to 15 patients to manage their pain and provide sedation as well. The total cost
for analgesic therapy in the ICU between November 1, 2023, and April 30, 2024,
was $10,919. IV Paracetamol accounted for the largest share of the analgesic cost,
taking 55.6% of the total analgesic ICU cost, amounting to $6,075 for 2,333
flacons of Paracetamol 10 mg/ml, 100 ml. Following dexmedetomidine, which
cost $4,560, making up 41.8%. In contrast, Tramadol IV/IM was used in 32
patients, accounting for 1.5% of the total analgesic ICU cost, amounting to $190
for 249 ampoules of Tramadol 100 mg/2 ml. The remaining analgesics made up
less than 2.5% of the total analgesic cost in the ICU. Lastly, the data collected
during this study period show the use of three drugs as sedation agents;
midazolam was the preferred drug, with 417 ampoules administered to 18
patients. Propofol was given in 577 ampoules to 12 patients. Finally,
dexmedetomidine was used in 245 flacons for 15 patients. The findings regarding
analgesic drug use align with global trends emphasizing safety and rapid action
In intensive care unit pain management. Regarding sedation drugs, there remains

frequent use of midazolam in the ICU, while international trends suggest a



VI

decrease in the use of benzodiazepines and an increased use of other sedatives is

desirable and associated with better outcomes.

Conclusions. Critical care and intensive care associations provide
guidelines on medication use based on sufficient evidence and suggest
appropriate medication use in ICUs. Near East University ICU strategies
demonstrate adherence to global trends by reducing the use of opioids and
NSAIDs due to their associated risks and use Propofol and Dexmedetomidine
over Midazolam in sedation. These strategies illustrate ICU commitments to
patient safety and effective pain management and present a model worthy of
consideration and potential adoption in similar healthcare settings. From an
economic perspective, providing alternative medication options or other
approaches may enhance cost efficiency and even reduce opioid use, leading to

better clinical and economic outcomes.

Keywords: pain management, Intensive Care Unit, analgesics, pain

assessment.
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CHAPTER I

Introduction

Most critically ill patients experience pain in intensive care units, either at
rest or during routine care by ICU doctors and nurses, and these patients have the
right to receive appropriate pain management when needed (Tsuruta R & Fujita
M, 2018). The origin of pain may arise from cancer, burns, surgery, or trauma.
Pain is a common condition in ICU patients, occurring in up to 50% of cases.
(Chanques G et al., 2014).

Defining the concept of pain is challenging due to the absence of a precise
definition that mainly resides in the traits intrinsic to the phenomenon. However,
the Association of Pediatrics has defined pain (IASP) as "an unpleasant sensory
and emotional experience associated with actual or potential tissue damage or
described in terms of such damage™ (Kappesser et al., 2006). At times, pain
severity is underestimated by healthcare providers (Kappesser et al., 2006;
Sheiner et al., 2000). Neglecting this element may result in insufficient pain
management, potentially negatively affecting patients' outcomes, quality of life,

and satisfaction (Larue et al., 1997).

The severe pain that patients may experience can be the primary factor that
leads to many physiological changes. Severe pain activates the stress response,
leading to tachycardia, increased myocardial oxygen demand, elevated blood
pressure, and possibly myocardial ischemia in at-risk individuals. Furthermore,
inadequate pain management from abdominal incisions impairs diaphragmatic
function and may lead to hyperventilation and pulmonary collapse, negatively

Impacting patients in an apparently transient state (C. Middleton, 2003).



Pain, especially in patients undergoing anesthesia in the intensive care unit,
can present as agitation and delirium; if not managed effectively, it can lead to
psychological consequences such as post-traumatic stress disorder, depression,
and anxiety, or it can develop into chronic pain. Systemic adverse effects of pain
include systemic inflammatory response syndrome, hyperglycemia, decreased
iImmunity, impaired wound healing, increased coagulability, and increased
catabolism. All of these adverse outcomes can lead to longer ICU stays, longer

hospital stays, and higher ICU mortality rates (Johnson & Johnson., 2005).

Acute pain itself is quite distressing, and if untreated, it can lead to
complicated or serious consequences, as there is a risk of developing chronic pain
in the long term. Alleviating acute pain requires timely intervention. Thus,
ensuring effective and timely treatment becomes an absolute necessity (Simpson
et al., 2013; PlattsMills et al., 2012).

Adult patients in the ICU commonly endure pain, whether at rest or during
standard care activities like wound treatment or procedures. Unmanaged pain can
result in several complications, such as delirium and an increased risk of
mortality; therefore, quick evaluation, treatment, and management of pain in the
intensive care unit are essential (Yamashita A etal., 2017). The PADIS guidelines
suggest routine pain monitoring for all adult ICU patients. The most important
criterion for assessing pain in patients is self-report. Vital signs alone should not
be used to assess pain in patients who are unable to communicate (Gelinas et al.,
2006).

In the United States, more than 5 million patients are admitted to intensive
care units (ICUs) each year, with an average length of stay in the ICU of 3.8 days
(SCCM, 2021). Unfortunately, many of these patients will experience moderate

to severe pain at rest, likely associated with their hospitalization, and 80% of them



will experience pain during procedures performed by nurses and doctors
(Chanques G et al., 2007; Damico V et al., 2020; Merskey HAFD et al., 1979).
In Jordan, the incidence of painful conditions among cancer patients has been
estimated to be as high as 73.3% (Qadire et al., 2013). In a different recent study
conducted in Jordan, it was found that 72.0% of patients studied experienced

moderate to severe pain at rest in the ICU after surgery (Massad et al., 2013).

Upon transferring to the intensive care unit, healthcare providers focus on
monitoring vital signs, including ventilator settings, respiratory mechanics,
hemodynamics, and accessory organ systems. Pain is viewed as a non-critical
vital sign, often given a lower priority, which leads to it being easily overlooked.
Reliance on hypertension and tachycardia as indicators of pain is not reliable
because different factors influence them (Gélinas C, Puntillo KA, Joffe AM, Barr
J, 2013; Chen HJ, Chen YM, 2015).

At the time of medical admission, the patient typically shows signs of
inflammatory or ischemic pain associated with their underlying condition.
Neuropathic pain may also involve elements linked to different disease processes,
along with postoperative and traumatic pain in patients undergoing surgery or
experiencing trauma. All these factors add to discomfort when at rest. Moreover,
the methods trigger distinct episodes of pain. Recent research indicates that
patients consider ICU-related procedures such as drain removal, arterial line
insertion, and chest tube placement to be the most painful experiences for ICU
survivors (Puntillo KA et al., 2014; Puntillo KA et al., 2014).

Evaluating pain in critically ill patients is a difficult endeavor. During their stay
in the intensive care unit (ICU), patients might feel pain during different
procedures. Non-ventilated patients can self-report pain, but it is challenging for

those who are ventilated (Payen JF et al., 2001).



Several scales are used by ICU health providers to assess patient’s pains. In
patients capable of self-reporting their pain, the behavioral pain scale (BPS),
visual analog scale (VAS), or numeric rating scale (NRS) can be utilized. In
contrast, for patients who cannot self-report, the critical care pain observation tool
(CPOT) or behavioral pain scale (BPS) can be employed (Gélinas C, Puntillo KA,
Joffe AM, Barr J, 2013; Azevedo-Santos IF, DeSantana JM, 2018).

Effective pain management is a fundamental aspect of care in the (ICU). Close
pain monitor is associated with better patient outcomes inthe ICU (e.g., decreased
sedative drugs use and shorter length of stay). Therefore, it is crucial for
physicians to detect and monitor pain to adjust analgesic doses and minimize their

overuse and serious side effects (Chanques G et al., 2006; Payen JF et al., 2009).

The benefits of critical care pharmacists in the ICU have been
demonstrated in various areas according to numerous studies. Clinical
pharmacists have been shown to reduce the incidence of medication errors and
preventable adverse events (AEs) resulting from patient medication (Wang T et
al., 2015); (Lipp LL, 1999). Critical care pharmacist activities have been
associated with shorter treatment durations and more appropriate dosing
regimens, leading to increased cost savings and better patient satisfaction with
healthcare (Jiang SP et al., 2014); (Ibrahim KH, 2001).

Intensive care treatments account for a large proportion of rising health
care costs (Halpern NA & Pastores SM & Greenstein RJ., 2004) To
comprehensively evaluate the economic feasibility of different interventions,
cost-effectiveness analysis is a valuable tool to study both the health and costs

outcomes associated with these interventions (Wilcox ME et al,.2019).



1.1 Problem Statement of the Study

Intensive care is costly and represents a significant share of hospital
expenses. For instance, in the United States, intensive care units comprise
approximately 5% to 10% of all hospital beds, yet they consume 20% to 34% of
a healthcare facility’s overall care resources. (Henning RJ et al., 1987; Berenson
RA, 1984).

A retrospective study was conducted in the USA to analyze the benefits of
clinical pharmacists within a multidisciplinary neurosurgical environment,
comparing the two years prior to and the two years following the introduction of
specialized surgical pharmacy services. Throughout that period, the clinical
pharmacist documented 11,250 actions. Consequently, the costs of pharmacy and
IV therapy per patient dropped from $4,833 in the pre-implementation group to
$3,239 in the post-implementation group, leading to an overall savings of
$1,718,260 throughout the study duration. The typical duration of hospital stays
dropped from 8.56 to 7.24 days. The initial hospital mortality rate declined from
3.34% to 1.95% (Kyle A, 2009).

Sedation of critically ill patients is an expensive endeavor. The costs of
sedatives commonly used in the ICU range from pennies to more than $500 per
day. Prolonged mechanical ventilation and length of stay are frequent
complications resulting from the suboptimal use of these medications. Opioids
can cause gastrointestinal dysfunction, leading to malnutrition and possibly
bacterial transmission and sepsis. Although these drugs contribute to this
expense, complications associated with their use in the ICU generate even greater
costs (Kress JP, Hall JB , 2001).



1.2 Purpose of the Study

The aim of this study is to analyze and explore the strategies for the use of
analgesic and sedative drugs in the Intensive Care Unit (ICU) at Near East
University Hospital. It also compares the use of analgesics and sedatives in the
ICU based on the latest guidelines. This study will have a greater impact on the
community by providing better healthcare plans to reduce hospitalization time
and decrease the number of medications used on individuals by identifying areas
with potential improvements, whether clinically or economically. This study,
therefore, seeks to contribute to the optimization of strategies for analgesic and
sedative use in the ICU and to enhance the quality of care and experiences of

patients in similar healthcare environments through the analysis of these patterns.

1.3 Research Questions
“ What is the predominant analgesics category used in the ICU?
% How do the sedatives and analgesics in the ICU correlate with patient
outcomes?
¢ How can the analgesics and sedatives used strategies be improved to
increase healthcare quality in the ICU?
¢ How are non-opioid analgesics administered to patients in the ICU, and

what factors influence the choice of administration route?

1.4 Significance of the Study

The findings of this study are changing the overall cost by professional
drugs selection depending on new tested findings considering the
pathophysiological overview, promoting greater collaboration among
pharmacists and other healthcare professionals to achieve targeted results. Such
an observation is likely to attract very critical considerations from healthcare

teams, such as physicians and clinical pharmacists regarding rendering evidence-



based strategies in successful pain management that reduce the ICU cost and

increase cost efficiency and health care quality.

The findings from this study will be very applicable for knowledge gaps
around using analgesics and sedatives among ICUs, and the findings will provide
a means by which the competence of health practitioners concerning the
selection and use of analgesics and sedatives can be improved through
comparing it with the administration of analgesics and sedatives in the ICU
according to the most recent guideline. This actively turns out to play a partina
broad objective of the optimization of care patients' outcomes, minimization of
risks associated with analgesics and sedatives, and elevation of patient

satisfaction within the settings of emergency care.
1.5 Limitations of the Study

It is crucial to remember that the research will not offer a broad view for
all patients; it will be specific to those who use any category of analgesic
medication only, due to the intensive care unit 's use of it for almost all patients.
Additionally, the study is limited in resources because we do not have a range of
different medications; it is more dependent on the available medications in the
hospital pharmacy to conduct sufficient research on the issue and we were not
provided with some drug prices like sedative drugs. Furthermore, the studies
require more research on the subject to obtain more accurate data to work with
and ensure the best results. Additionally, concentrating solely on Near East
University Hospital (NEUH) implies that the results cannot be applied to the
larger population, and drawing conclusions about the prevalence of pain

management in ICUs more generally may be infeasible.



1.6 Definition of Terms:

Non-opioid Analgesics: Medications used to relieve pain without acting
on opioid receptor in the brain. These include drugs such as Paracetamol
(Acetaminophen) and Non-steroidal anti-inflammatory drugs (NSAIDs) like
ibuprofen and naproxen. They are often preferred for treating mild to moderate
pain and reducing fever without the risk of addiction associated with opioid

analgesics.

Opioid Analgesics: A class of drug that includes both natural and synthetic
substances derived from the opium poppy or chemical related to it. Opioids are
prescribed for moderate to severe pain but carry risks such as addiction,

tolerance and overdose.

Analgesic adjuncts: A medication that has weak or nonexistent analgesic
effect when administered alone but can improve analgesic actions when co-
administered with other known analgesic drug. Adjuvant analgesics have

analgesic properties in some painful conditions like neuropathic pain.

Intensive care units: A distinct unit within a hospital or healthcare center
that delivers critical care. Patients are moved directly from an emergency
department or the ward in cases of severe or life-threatening conditions and
injuries that necessitate ongoing care and careful monitoring of life support
systems and medications to maintain normal and stable bodily functions. It

employs highly skilled doctors and nurses who focus on providing care for



critically ill patients. Intensive care units are set apart from other hospital
departments by their elevated staff-to-patient ratio and availability of
sophisticated medical equipment and resources that are not commonly found in

other areas.

Pain Management: The process of providing medical care that reduces
the severity of pain. Pain management can involve pharmacological treatments,
including the administration of analgesics, as well as non-pharmacological

approaches such as physiotherapy and mental health assistance.
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Chapter Two

Literature Review

2.1 Theoretical framework

Managing pain in critically ill patients is becoming a crucial standard of
care in the intensive care unit (ICU) due to its influence on patient outcomes.
Managing pain in critically ill patients in the ICU poses several challenges for
intensivists. Inconsistencies in evaluating pain, which can arise from various
factors, prescriptions for analgesics, and differences in the monitoring of
anesthesia and analgesics, result in inadequate pain management. Insufficient
pain management can negatively impact various organ systems in severely ill
patients. Complications related to the use of these drugs in the ICU elevate

expenses (Eric E, 2016).

Critical care professionals are increasingly facing pressure to tackle cost
issues. The ICU utilizes a large portion of the hospital's resources and is often
recognized as a focus for initiatives aimed at lowering rising healthcare expenses.

(Andrew F, 2002).

The intensive care unit is a prospective area for drug-related problems.
Since many of the patients treated are complex cases prescribed medications
that require close monitoring, clinical pharmacist intervention can identify

problems in drug therapy and resolve them (Pichala, 2013).

As fundamental members of multidisciplinary teams, clinical pharmacists
play a vital role in the care of patients in the intensive care unit. Their specialized

experience and knowledge provide patients with access to specialized intensive
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care teams and improve the number of recommendations implemented, leading

to enhanced critical care drug therapy and improved quality of care (Lee, 2019).

Pharmacist actions involve rectifying and clarifying prescriptions, offering
medication details, recommending alternative therapies, detecting drug
interactions, and overseeing therapeutic medications. The participation of
clinical pharmacists in enhancing clinical outcomes for critically ill patients is
linked to notable decreases in the incidence of adverse drug events and
medication administration mistakes. Additionally, economic assessments of
clinical pharmacy services in the ICU frequently demonstrate the possibility of

significant cost reductions (Dasta, 1996).

It can be deriving that clinical pharmacist requires various professional
tasks and abilities towards the patient which can be improved by promoting
greater collaboration among pharmacists and other healthcare personnel to

achieve the intended outcomes (Buch, 2010).

2.2 Pain assessment

Patients in intensive care suffer distress from various factors, with a
significant portion attributed to pain. Nearly all patients experience moderate to
severe pain at some stage during their stay in the intensive care unit. Pain can
be triggered or intensified by various pre-existing conditions, such as surgical

factors or standard elements of intensive care (Schelling G et al., 1998).

Less than 50% of professionals in the intensive care assess pain, and even
when they assess pain, they do it infrequently. Acommon reason for inadequate
pain management is the insufficient training in pain assessment (Payen JF et al.,

2007)
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The fundamental principles of evaluating pain in critically ill patients are:

+* Recognize and comprehend the reasons for distress, primarily, though not
exclusively linked to pain.

++ Evaluate pain and delirium employing authorized scales, consistently and
precisely, integrating all available information.

+» Understand that vital signs should not be solely relied upon for pain
assessment, but may serve as an indicator to prompt additional evaluation

(Barr J et al., 2013).
2.3 Pain scales

Self-reporting of pain is regarded as the optimal standard, and whenever
feasible, healthcare professionals should attempt to assess patients' self-
reported pain with validated scales. Pain scales may be either discrete or
continuous, and they can be unidimensional or multidimensional. Pain scales
typically utilized in the ICU are one-dimensional and are quite effective in

evaluating pain and monitoring treatment responses (Sessler CN et al., 2008).

Pain scales for patients able to communicate.

++ Visual Analogue scale (VAS): Patients indicate their pain level on a 100 mm
line, with verbal descriptors at each end (0: no pain; 100: very severe pain).
The outcome is achieved by gauging the distance in millimeters from the
left edge of the line.

+»* Numerical rating scale (NRS): Patients assess their pain using an 11-point
scale (0: no pain; 10: extreme pain).

¢ Verbal Rating Scale (VRS): 4-point scale, in which the pain can be classified

as 1: absent, 2: mild, 3: moderate, and 4: severe.
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Pain scales for patients unable to communicate.

+ Behavioral Pain Scale (BPS): This scale employs clinical assessments of
facial expressions, upper limb movements, and coordination with
mechanical ventilation. BPS varies from 3 to 12, and those scoring above 6
necessitate pain management.

+* Critical Care Pain Observation Tool (CPOT): The scale employs clinical
observation that includes four elements: facial expressions, muscle tone,
body movements, and ventilator compliance for intubated individuals or
vocalization for extubated individuals. Every element is assigned a score
between 0 and 2, resulting in a total score that varies from 0 to 8. A score
exceeding 2 demonstrates high sensitivity and specificity for forecasting
considerable pain in ICU patients (Barr J et al., 2013); (Sessler CN et al.,
2008).

2.4 Principles of pain management in the ICU

The pain management principles in the ICU are very similar to the pain

management of perioperative setting:

+» Adopt a holistic strategy for managing pain through a blend of
pharmacological and non-pharmacological methods (systemic
analgesics and regional topical approaches).

+* Implement a multimodal strategy for pain management to enhance
analgesia quality and minimize side effects.

++» Consider patient’s distress after pain has been adequately managed

due of anxiety and delirium.



14

% Titrate analgesia to specific individual goals with reassessment and
avoid prolonged continuous infusion.

*» Recognizing that analgesic medications can lead to organ dysfunction,
and that such dysfunction can affect drug selection and dosing, it is
essential to have a personalized analgesic regimen (Fraser GL et al,.

(2002); (Pontello K et al., 2013).
2.5 Analgesics

Analgesics are medications that relieve pain. Unlike anaesthesia
medications that used during surgery, analgesics do not block nerves, alter the
ability to sense the surrounding environment, or alter consciousness. They are
sometimes called pain relievers or painkillers. The range of medications available
for pain management illustrates the diverse and intricate characteristics of pain

experienced by critically ill patients.

The analgesic medications can be classified into:

+*» Opioid analgesics.
+»* Non-opioid analgesics.

+* Analgesic adjuncts: neuropathic drugs.

Opiate analgesics

Opioids are the cornerstone of treating acute pain in patients who are critically
ill. Opioid drugs work by activating p-, k-, and &6-opioid receptors, which are
extensively located in the central nervous system and across peripheral tissues.
All opioid medications are regarded as having comparable analgesic

effectiveness when adjusted to the same pain intensity targets, showing no
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variations in clinical results. Prolonged use of opioids has been linked to an
increased occurrence of side effects. Negative consequences of opioids
encompass hypotension, ileus, nausea/vomiting, bradycardia, urinary retention,

constipation, delirium, and hallucinations (Jacobi et al., 2015).
Non-opioid analgesics

Known analgesic such as paracetamoland non-steroidal anti-inflammatory
drugs (NSAIDs) are effective in treating mild pain. Paracetamol reduces the use
of opioid medications and, therefore, unless contraindicated, it should be
considered a first-line medication in the treatment of mild to moderate pain. It
should be included in a multimodal regimen for the treatment of severe pain

(Abbott FV et al., 2000).
Non-steroidal anti-inflammatory drugs

NSAIDs have anti-inflammatory, analgesic and antipyretic properties. However,
they are rarely used because the analgesic properties of NSAIDs have not been
well studied in critically ill patients. In a retrospective study of patients admitted
to the intensive care unit after rib fractures, the use of ketorolac was associated
with a reduction in pneumonia, an increase in the duration of mechanical
ventilation and a reduction in the length of stay in the intensive care unit (Yang
Y et al., 2014). Aside from postoperative stable patients, NSAIDs have limited use
in the ICU and are generally avoided due to their contraindications. However,
NSAIDs have a role in critical care because of their inhibition of prostaglandin

synthesis (Chaiamnuay et al., 2006).
Analgesic adjuncts

Opioids poorly treat the neuropathic pain, and it is most effectively managed

with analgesic adjuncts such as the antiepileptic or antidepressant or both.
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Clonidine and dexmedetomidine also provide both analgesia and sedation

(Moulin DE et al., 1997).

Dexmedetomidine

Dexmedetomidine provides both analgesia and sedation. However, there is
limited evidence supporting its routine use for sparing opioid use in intensive
care. In contrast to clonidine, which has taken its place as an adjuvant analgesic
in the perioperative period, dexmedetomidine is more commonly used as an

analgesic and sedative in intensive care units (Riker RR et al., 2009).
Antiepileptic and Antidepressant

The widespread occurrence of chronic pain among the elderly prompts an
ongoing quest for effective and safe management techniques for this patient
demographic. Antiepileptic and antidepressant drugs might offer an analgesic
effect for different kinds of chronic pain (primarily neuropathic pain). Different
antiepileptics utilized as pain relievers show inconsistent safety and

effectiveness in older adults.

Some forms of cancer-related pain can be difficult to manage with conventional
treatments, occasionally leading to persistent pain and distress for the patient.
Relying solely on opioids for pain relief may result in inadequate pain
management and a range of side effects. Nonopioid pain relievers, including
antidepressants and antiepileptic medications, frequently enhance pain
management and lower the incidence of side effects. Levetiracetam effectively
and safely improves pain relief in patients with neoplastic plexopathies that were

resistant to conventional analgesic treatments.
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CHAPTER Il
Methodology

The Methodology Chapter includes the design of the research study, the
processes for data collection and analysis, the participants or sample involved,

and the manner in which the findings or results are examined.

3.1 Research Design

This observational retrospective research aimed to assess pain management
practices and the utilization of analgesic and sedative medications in the
Intensive Care Unit (ICU) at Near East University Hospital in Nicosia — Northern
Cyprus. Retrospective observational research involves a comprehensive review
and thorough evaluation of documented assessments and databases to study
the events that occurred from November 1, 2023, to April 30, 2024. The research

was conducted in English and included demographic data and medications given.
3.2 Participants/ Population and Sample

Individuals aged 18 and older, who were hospitalized in the intensive care unit
for over 24 hours and were administered analgesics from November 1, 2023, to
April 30, 2024. Patients with incomplete information and those who did not
finish their treatments at the Near East University Hospital (NEUH) were

excluded.
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3.3 Sample Size

All patients admitted to ICU during the study period and met the inclusion
criteria. Using 95% confidence level, a 5% margin of error, a minimal sample size
of 80 patients should be included if a total of 170 patients were admitted to ICU
during the 6 months study period. Hence, In this research, a total of 98 patients
satisfied the inclusion criteria during the study period (01.11.2023 - 30.05.2024)

and were examined in the study.

3.4 Data collection Tools/Materials

Data were collected from the hospital database. The collected data covers the
demographics of the patients, name of drugs administered, dose and

pharmaceutical dosage forms, and prices of drugs administered.

3.5 Data Analysis Procedure

The collected data were entered into Microsoft Excel and Jamovi. We used both

descriptive and inferential statistical analysis.

3.6 Ethical Considerations

Ethical permission for this research project was secured on 20.04.2024 from the
Institutional Review Board (IRB) at Near East University Hospital (Project No:

NEU/2024/120-1810).
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CHAPTER IV

Results And Findings

4.1 Demographic Data

A total of 177 patients were admitted to an ICU between 1st November 2023
and 30th April 2024 at Near East University Hospital. The frequency of analgesic

and its adjuvant usage is shown in Table 2.

Out of the total patients that entered the ICU (177 patients), 98, about 55.4% of
total patients, were identified as patients administered analgesic, and 79, about
44.6% of total patients, did not receive any analgesic therapy in the intensive
care unit during the study period, as shown in (Chart 1). The mean age of

patients that administered analgesic therapy in the ICU was 63.99 years old.
CHART 1: NUMPER OF PATIENTS ADMINISTERED ANALGESIC IN

THE ICU FROM 1ST OF NOVEMBER 2023 TO 30TH OF APRIL
2024

M Patients Administered
(79 Patients) Analgisics

44.6%

(98 Patients) M Patients Did not Administered
55.4% Analgisics

Out of 98 patients who received analgesic therapy, 53 were females and 45 were
males. Regarding age categories, the count and ratio of patients entering the ICU

rose with age. Adults aged 18 to 64 years comprised 39 patients, constituting
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39.8% of the 98-patient population. Patients of geriatric age (65 years or older)
constituted the largest portion of this patient population, with 59 individuals
making up 69.8% of the total 98 patients, as shown in Table 1. Among all age
groups, paracetamol was the most used analgesic in the ICU. All 98 patients had
used one or more types of analgesic in the ICU between November 1, 2023, and

April 30, 2024.

Gender 18 To 64 Years Old 65 To 100 Years Old Total Patients
Male 14 31 45
Female 25 28 53
TABLE 1: Demography Data 98

4.2 Administered Analgesics

The collected data from the Near East Hospital archive regarding the
administration of analgesic drugs in the Intensive Care Unit shows that there are
two main categories of analgesics used in the ICU; one of them is the non-opioid
analgesics, which are represented by Paracetamol with its different trade names,
which is used by almost all patients, with 88 out of the 98 total patients. The
other category is the opioid analgesics that are represented by Tramadol and
used in 32 of the 98 patients. Nonsteroidal anti-inflammatory drugs were
represented by 5 different drugs; Dexketoprofen was the most used in that
category. NSAIDs were used in 21 patients, making up only 21% of 98 patients.
In the analgesic adjuncts category, there were four other drugs;
dexmedetomidine was the most used of them, where it was used in 15 patients
to manage their pain and to provide sedation too, as shown in (Tablet 2). These
analgesics used during that period provided good pain control, according to the

doctors and nurses in the ICU at Near East University.
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Drug Category Drug Name Quantity Number of patients / | Unite Price | Total Drug
recipients Cost (S)
Opioid Analgesics Tramadol 249 Ampuls 32 0.763 190
100 MG/2 ML Ampul
Paracetamol 2333 Flacons 84 2.603 6 075
Paracetamol 10 MG/ML 100 ML Flacon
Paracetamol 500 MG Tablet 197 Tablets 7 0.101 20
Non-Opioid Dexketoprofen 25 MG Tablet 12 Tablets 3 0.166 2
Analgesics
Dexketoprofen 60 Ampuls 12 0.666 40
50 MG/2 ML Ampul
NSAID
Ibuprofen 400 MG Tablet 42 Tablets 1 0.19 8
Diclofenac Sodium 7 Ampuls 3 0.428 3
75 MG/3 ML Ampul
Flurbiprofen 100 MG Tablet 6 Tablets 3 0.333 2
Tenoxicam 3 Flacons 2 2.333 7
20 MG/2 ML Flacon
Gabapentinoids Pregabalin 75 MG Capsule 10 Capsules 2 0.4 4
Analgesic Central m_._u:m-n _ummeo_mSBE_Em 245 Flacons 15 18.612 4560
Adjuvant Agonist 200 MCG/2 ML Flacon
Tricyclic Amitriptyline 25 MG Tablet 26 Tablets 4 0.153 4
Antidepressants
Mirtazapine 30 MG Tablet 14 Tablets 2 0.285 4

2024

in

Administered Analgesics From 1st Of November 2023 to 30th Of April i

Table 2
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4.3 Compare Between Age Groups And Drug Use

Adults Patients Geriatric
Drug Name Patients Tc?tal

Male | Female | Male | Female | Patients
Tramadol 5 11 8 8 32
> Paracetamol 13 23 26 26 88
% NSAID 2 6 9 4 21
3. Pregabalin 0 0 0 2 2
Tricyclic Antidepressants 1 1 2 2 6
" Dexmedetomidine 1 3 7 4 15
g;'. Midazolam 3 3 8 7 21
é Propofol 5 2 2 3 12

TABLE 3: Drug Use In Adults And Geriatric Patients

According to Table 3, comparing adults with geriatric patients in ICU in using
analgesics shows age and gender don’t effects the use of tramadol and
paracetamol except in NSAIDs that show decrease in use by (56%), while there
is increase by (120%) of patients for tramadol use in female adult patients
compared to male in same age group, and these increase was also observed in
Paracetamol (77%) and in NSAIDs (300%). In sedation medications Midazolam
had higher use (150%) in geriatric patients compare to the adult patients. On

contrary, in Propofol had more use in adult patients by (40%).

The preformed independent Samples T-Test to compare the means of age on
patients used and didn’t use analgesic medications. There was no statistically
significant difference between the age means in the two groups [t(df) =175, P =
0.874]. Which means the patient’s age has no role in whether the patient

receives pain management therapy or not.
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4.4 Analgesic Administered Routs and cost

The total cost for analgesic therapy in the ICU from November 1, 2023, to April
30, 2024, was $10,919. According to the administered analgesics, the most used
drug was paracetamol via the IV route, characterized by strong analgesic and
antipyretic activity. It accounted for 55.6% of the total analgesics ICU cost at
$6,075 for 2,333 flacons of paracetamol 10 mg/ml 100, while paracetamol
tablets were used in only 7 patients. Following behind was dexmedetomidine,
totalling $4,560, which made up 41.8%, reflecting its role in pain management
and sedation. Tramadol IV/IM, an opioid used in 32 patients, comprised 1.5% of
the total analgesics ICU cost, amounting to $190 for 249 ampules of tramadol
100 mg/2 ml. The remaining analgesics accounted for less than 2.5% of the total

analgesic cost in the ICU.

CHART 2: Incidence Of In-Hospital CHART 3: Incidence Of In-Hospital
Delirium In Patients Administered Delirium In Patients Administered
Tramadol Tamadol and Midazolam
7 patients 1 patient
32% 10% ‘
15 patients 9 patients
68% 90%
® Patients needed delirium theraby = Patients needed delirium theraby
= Patients didn’t need delirium therapy = Patients didn’t need delirium therapy

CHART 4: Incidence Of In-Hospital Delirium In Patients Administered any
analgesic drug except Tramadol and Midazolam

20 patients

40 patients
33%

67%

= Patients needed delirium theraby = Patients didn’t need delirium therapy
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4.5 Tramadol and Midazolam role in delirium incidents in the ICU

Regarding the collected data on delirium treatment drugs (Quetiapine and
Haloperidol), Charts 1, 2 and 3 compare patients who experienced delirium
during their ICU stay after receiving Tramadol alone or as part of a multimodal
analgesic regimen with patients who received Tramadol with Midazolam or
neither of them. Chart 2 indicates that Tramadol, a commonly used analgesic in
ICU settings, has the potential to lead to delirium, causing it in 15 of 22 patients,
resulting in a 68% chance of delirium incidence. On the other hand, Chart 3
shows that the use of Midazolam with Tramadol increased the possibility of
delirium incidence, as 10 patients received both Tramadol and Midazolam, and
9 of them required delirium therapy. On contrary, patients that didn’t
administered Tramadol or Midazolam had 33% of patients only needed delirium

therapy and 67% didn’t need it.

4.6 Analgesic therapy cost with and without delirium therapy in ICU

Patients with Patients without delirium
delirium therapy therapy
Number of patients 50 48
Analgesic therapy cost $9025 $1894
Average analgesic therapy
cost per patient $180.5 $39.4

TABLE 4: Analgesic therapy cost with and without delirium therapy in ICU

The application of analgesics may pose risks for delirium, as both untreated pain
and pain relief drugs can be contributing factors. Delirium is linked to increased
health care expenses for medications in the Intensive Care Unit.. Table 3 shows
that for patients without delirium therapy, the cost of pain management per

patient is $39.4, while for patients with delirium therapy, it costs $180.5.
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Adults Patients Geriatric Patients
Drug Name Number of Treatment Number of Treatment
patients / Cost (9) patients / Cost (9)
recipients recipients
Haloperidol 1 3.5 3 22
5 mg/1 ml Ampul
Haloperidol 0 0 1 0.5
5 mg Tablet
Haloperidol 1 2 1 2
2 mg/ml 20 ml Oral drops
Quetiapine 15 130.5 34 278.5
25 mg Tablet
Quetiapine 1 5.5 8 45
100 mg Tablet
Quetiapine 2 17.5 1 3
200 mg XR Tablet
Total 15 159 35 351

TABLE 5: Delirium Treatment Cost In Adult And Geriatric Patients

Table 5 show two drugs for delirium treatment. Quetiapine was preferred in both
adult and geriatric patients, while it had double patient administered it with
double delirium therapy cost in the geriatric patients. Overall, 50 patients (51%)
needed delirium therapy in ICU with their pain management treatment during
this study period. Our result indicates a link between delirium incidence and
patients age by (70%) of patents need delirium therapy were 65 years old or
more. The average delirium treatment cost in adult patents were 10.55and 10 $

in geriatric patients.

The preformed independent Samples T-Test to compare the means of age on
patients used and didn’t use delirium medications. There was a statistically
significant difference between the age means in the two groups [t(df) = 96,
P = 0.002]. Which means the geriatric patients had more delirium incidents

compared in adults.
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4.8 Used sedation drugs in ICU

CHART 5: Sedation Drugs Used From 1st Of November 2023
To 30th Of April In 2024 In ICU

700

600

500

400

Ampoules

200 279
Ampoules

100

Midazolam Dexmedetomidine Propofol

Moreover, the collected data during this study period shows the use three drugs
as sedation agents. Where was Midazolam 50 MG/10 ML the preferred by using
279 ampoules in 21 patients. Then Propofol 200 MG/ 20 ML by 577 ampoules in
12 patients. Lastly Dexmedetomidine 200 MCG/2 ML by 245 Flacons used in 15

patients (n, %).
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CHAPTER V

Discussion

In this regard, this study in the ICU of the Near East University Hospital
aimed to examine the practices of managing pain, including patient
demographics, analgesic medication costs, drug administration patterns, and
encouraging greater cooperation between pharmacists and other healthcare
staff to achieve desired outcomes. In our study, most patients were of geriatric
age, between 65 and 100 years old (60.2%). The most common form of analgesic
drug administration for pain management was Paracetamol IV, which was
administered to 87 patients, approximately 88.7% of all patients who received

analgesic therapy in our study.

This can be explained by the intravenous form of Paracetamol, which
passes easily through the blood-brain barrier and starts its central analgesic
effects within about 15 to 20 minutes, then begins to decline after 4 hours of
administration. A prospective study conducted in an Iranian hospital ICU
investigates the side effects and efficacy of Paracetamol IV compared to fentanyl
IV in postoperative patients experiencing mild to moderate pain in the ICU. The
study did not indicate any statistically significant difference between the
Paracetamol IV and fentanyl IV patient groups regarding pain scores,
physiological parameters, side effect profiles (both laboratory and clinical), or

neurological and liver function at 24 or 48 hours (Mehran Kouchek et al., 2013).

In another study, giving 1 g of intravenous Paracetamol before
hysterectomy was shown to improve postoperative pain control and lead to a

reduction in Morphine use (Arici S et al., 2009).
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A research involving patients who had lower-segment caesarean sections
revealed that intravenous Paracetamol, used alongside Morphine, provided
better pain management than oral ibuprofen as an analgesic supplement

(Alhashemi JA et al., 2006).

According to another study of 40 patients in a randomized, double-blind
clinical trial examining pain management after lumbar laminectomy, one group
received 1 gram of intravenous Paracetamol every six hours in addition to
Morphine administration, while the remaining group was given an intravenous
placebo. The quantity of intravenous Morphine administered revealed no
notable difference between the two groups. The Paracetamol group exhibited
superior pain management results compared to the placebo group (Cakan T et

al., 2008).

This further emphasizes the similar preference observed for Paracetamol
regarding its safety profile and minimal drug interactions with other
medications. The preference for IV administration in our study reflects the quick
onset of action assured by the parenteral routes, which is especially relevant in
emergency settings where rapid intervention is required. The ICU physician's
preference for Paracetamol may stem from its well-documented safety, minimal
effects on other drugs, and applicability to a wide range of individuals due to its
few contraindications. It can also be administered in various forms, such as orally
(tablet, liquid suspension) and parenterally (intravenous or intramuscular)

(Bannwarth & Pehourcq, 2003; Day et al., 2000).

So, we can conclude that Paracetamol alone is not inferior to
Paracetamol/Tramadol. Currently used postoperative analgesics include strong

opioids, weak opioids, NSAIDs, and Paracetamol (Subedi M et al., 2019).
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It is worth noting that patients with contraindications to NSAIDs tend to
be prescribed weak opioids, such as Tramadol. Tramadol often causes side
effects like nausea, delirium, seizures, vomiting, and constipation, which can lead
to discomfort for the patient. Moreover, there is significant concern regarding

the overprescribing of opioids (Nakhaee S et al., 2021).

In our study, the use of NSAIDs was so limited that they were only utilized
by 21 out of 98 patients. This may explain why the analgesic properties of these
category have not been well studied in critically ill patients, rendering it
uncertain if the possible advantages (e.g., shorter ileus duration or lesser
mechanical ventilation period) surpass the possible hazards (e.g., kidney
impairment, gastrointestinal bleeding). In a retrospective cohort study involving
patients admitted to the ICU with rib fractures, the use of ketorolac was linked
to a rise in ventilator-free and ICU-free days, as well as a lower occurrence of
pneumonia. The incidence of acute kidney injury, gastrointestinal bleeding, and
non-union of fractures showed no significant differences. It is advisable to avoid
NSAIDs in patients at risk for renal dysfunction (inotropic-dependent shock,
hypovolemia), gastrointestinal bleeding (alcoholic liver disease, mechanical
ventilation, burns), and those with coagulopathy or platelet abnormalities.
Concomitant use of angiotensin-converting enzyme inhibitors and congestion
are also concerns, as well as cirrhosis, heart failure, or aspirin-sensitive asthma.
For these reasons, in the intensive care unit at NEU hospital, NSAIDs were not
commonly used. Nevertheless, NSAIDs do have a role in critical care due to their
inhibition of prostaglandin synthesis (e.g., closure of the ductus arteriosus in

premature neonates, hypothermic sepsis) (Yang Y et al., 2014).

Patients in the intensive care unit (ICU) who experience moderate to

severe acute pain require opioid treatment; nevertheless, it is essential to
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achieve a balance that keeps patients comfortable during their ICU stay while
also avoiding increased long-term opioid dependency after leaving the ICU

(Todsaporn S., 2023).

The use of opioids was significantly less frequent, with Tramadol, which
can be administered intravenously or intramuscularly, being given to 32 patients,
representing approximately 32.6% of cases. This cautious approach to opioids

aligns with global trends aimed at reducing the risk of addiction and side effects.

Opioids are the mainstay of pain management in critically ill patients.
Among the 32 patients who needed to receive a Tramadol dose to manage their
pain, 5 of them received a high opioid Tramadol dose regimen therapy (400 mg
daily), and these high doses increase the chances of developing opioid adverse
effects. Due to these adverse effects, the ICU has resulted in the adoption of
approaches designed to minimize these side effects. Among these strategies are
multimodal analgesia protocols, which emphasize pain control and use a mix of
various analgesics to prevent overdoses of opioids and sedatives in continuous
infusion (Chanques G., 2007). The application of these protocols in the ICU was
observed in 27 of the 32 patients who received a multimodal analgesic regimen,

primarily involving Tramadol and Paracetamol.

Prospective, observational, multicentre, one-day point prevalence
research carried out in ICUs across Australia and New Zealand. Observational
data were collected for every adult patient admitted to an ICU. Out of the 499
patients accepted from 45 intensive care units. In total, 286 patients (57%) were
administered an opioid on the day of the study with the predominant opioid
oxycodone and infusion being fentanyl. Paracetamol was administered to 227
patients (45%), while 2% of all patients (11/499) received a non-steroidal anti-

inflammatory drug. Ketamine infusions were used in 15 patients (3%).
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Antineuropathic agents (predominantly gabapentinoids) were used in 53

patients (11%) (Benjamin L., 2022).

The International Clinical Practice Guidelines for Sedatives and Analgesics
in Critically Ill Adults offer direction for healthcare providers to create cohesive,
evidence-supported, patient-focused protocols aimed at preventing and

managing pain, agitation, and delirium in severely ill patients.

These guidelines recommend that intravenous (IV) opioids should be
viewed as the primary medication class to address non-neuropathic pain in
critically ill patients. Proposing that nonopioid pain relievers be taken into
account to reduce the quantity of opioids used (or to entirely avoid the necessity
for IV opioids) and to lessen opioid-related adverse effects (Barr., 2013). Based
on that, NEUH ICU results indicate the following these recommendations by
dependence on non-opioid analgesic (Paracetamol) in pain management and
using it in about 88.7% compared to 32.6% use of opioid (Tramadol) of total

population that needed pain management in ICU.

Additionally, the recommendations suggest not routinely use of NSAIDs as
an adjunct to opioid therapy for pain management in critically ill adults due their
adverse effects like AKI, Gl bleeds and cardiovascular events (Barr., 2013). This
recommendation is consistent with the results of the study by the limited use in

the ICU by (21%) only of total study patients.

Furthermore ,regarding the selection of sedatives, guidelines indicate that
strategies employing non-benzodiazepine sedatives (such as propofol or
dexmedetomidine) could be favoured compared to sedation with
benzodiazepines (like midazolam or lorazepam) to enhance clinical outcomes in
adult ICU patients on ventilation. (Barr, 2013). However, there is still frequent

use of midazolam in the ICU (21 patients) and this use can lead to poor patient
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outcomes as we have shown in Figure 3. It may increase the risk of delirium,
which is also suggested by the guidelines on delirium risk factors by indicating
that benzodiazepine use may be a risk factor for the development of delirium in
adult ICU patients. Regardless to prolonged ICU stay and increased duration of

mechanical ventilation.

A prospective study aimed to investigate the effect of benzodiazepine or
opioid consumption on the length of ICU delirium in an elderly group at a
fourteen-bed medical intensive care unit in an urban teaching hospital. Delirium
was observed in 239 out of 304 patients (79%). The acquisition of a
benzodiazepine or opioid was linked to a longer duration of delirium (Margaret

A., 2009).

Another study to assess the relationship between opioid exposure in the
ICU and the incidence of delirium. A total of 4,075 adults experienced 26,250
days in the ICU; opioids were given to 57.0% (14,975). In awake patients without
delirium, the administration of any opioid was linked to a heightened risk for
developing delirium the following day. Every daily 10-mg intravenous dose of
morphine equivalent was linked to a 2.4% heightened risk for delirium the
following day (Matthew S., 2020). These two studies consistent with or results

and findings.

A prospective cohort investigation conducted in the medical and surgical
intensive care units of a major academic medical centre examined critically ill
patients (n = 479) experiencing respiratory failure and/or shock. Results: The
total patient-level cost of ICU delirium over 30 days due to higher resource usage
amounted to $17,838. The largest share of the additional costs linked to ICU
delirium came from a mix of professional, dialysis, and bed expenses. The total

30-day additional expenses of ICU delirium prevented because of delirium-
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related early deaths were $4,654 (Edward E, 2018). Our results are consistent
with our findings that delirium causes a significant increase in ICU healthcare

costs

A multicentre, retrospective, cohort study compares use propofol to
midazolam in ICU adult patients. The data obtained from the multicentre ICU
database (2003—-2009) shows 2,250 propofol-midazolam matched patients. ICU
The data indicated that patients treated with propofol had a statistically greater
likelihood of being discharged from the ICU (78.9% vs. 69.5%) and a quicker
extubation (84.4% vs. 75.1%) in comparison to those receiving midazolam

(Lonardo., 2013).

A systematic review and meta-analysis encompass 41 studies (N=3948).
Dexmedetomidine was found to have no significant effect on ICU length of stay
relative to propofol, but it notably decreased the duration of mechanical
ventilation and the likelihood of delirium in patients undergoing cardiac surgery.
It also notably heightened the risk of bradycardia among various ICU patient

groups (Kiyan Heybati., 2022).
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CHAPTER VI

Recommendation And Conclusion

6.1 Recommendation

Based on the findings of the ICU pain management assessment, we
believe that the ICU physicians have optimal use of the available analgesic drugs
in the Near East University Hospital pharmacy. However, there is still room for
improving the quality and the cost efficiency of analgesic use in the ICU. We
recommend targeted interventions to further refine pain management practices

in the ICU.

When we compare effervescent tablets to IV Paracetamol, it takes about
15 minutes to reach maximal plasma concentration with Paracetamol
intravenously, while Paracetamol effervescent tablets take approximately 27
minutes. However, in terms of cost, a single Paracetamol 10 mg/ml 100 ml flacon
costs around S 1.45, compared to two effervescent tablets of 500 mg
Paracetamol that cost about $ 0. 90, which is roughly 60% of the cost of the single
Paracetamol flacon. Thus, in eligible patients who have a swallowing reflex or
can drink without nausea, providing Paracetamol effervescent tablets will reduce
the cost of analgesic therapy in these patients, leading to a decrease in the cost

of the most used analgesic drugs in the ICU.

Patients who have moderate to severe pain that cannot be managed by
Paracetamol find that physicians in the ICU have dexmedetomidine, Tramadol,
ketamine, and Midazolam as alternative choices. Unfortunately, the rare and
limited availability of ketamine and dexmedetomidine often leaves Midazolam

and Tramadol as the only available options. Due to the short- and long-term side
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effects of Midazolam and Tramadol, providing other non-opioid analgesics or a
consistent supply of the other options can help reduce opioid and Midazolam
use, thereby improving healthcare quality outcomes in the ICU at Near East

University Hospital.

In a study examining the pain-relieving effectiveness and blood flow
impacts of nefopam in severely ill individuals, it was demonstrated that a single
slow infusion of the medication over 30 minutes is beneficial for patients
experiencing moderate-to-severe pain. The research indicated that nefopam's
onset time and peak effect seem to occur at a minimum of 30 and 60 minutes,
respectively, lasting between 4 to 6 hours after the infusion starts. Nefopam
infusion may elevate heart rate and cardiac output while reducing arterial
pressure; thus, it should be administered carefully to ICU patients with a
background of coronary artery disease, hemodynamic instability, or both. No
effects of nefopam on respiratory function or vigilance status were noted.
Nefopam is linked to reduced opioid needs in postoperative patients, and studies
have shown that nefopam provides at least an additive pain-relieving effect
when combined with acetaminophen. It acts as a strong substitute for opioids
for these patients because it does not have respiratory and neurological side
effects. Therefore, it can be given to suitable patients who have no
contraindications. Nonetheless, ICU doctors must stay alert to the hemodynamic

impacts of nefopam (Muaddi, H et al., 2021; G Chanques et al., 2011).

Strengthening educational curricula in the professional training of
analgesic use and pain protocols for other health providers, such as physicians
and nurses practicing in the ICU, would greatly enhance informed decision-
making, patient care, and drug cost efficiency. Furthermore, comprehensive

workshops on the rational use of analgesics, including the latest strategies for
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pain management, are likely to significantly optimize treatment approaches. It is
also essential that such educational interventions be expanded to pharmacy
students and other health professionals involved in pain management, with a

focus on the broader effects of analgesics.

Both untreated pain and opioid use for pain management are separate triggering
factors for delirium. The precise way in which Tramadol induces delirium is
unclear, but it is believed that elevated plasma levels of the metabolite O-
desmethyl Tramadol may be the likely cause (Gleason PP et al., 1997). The
outcome shown in chart 3, which suggests that Tramadol may elevate the
occurrence of delirium in the ICU, aligns with a retrospective study assessing the
connections between pain intensity, its treatment using opioids, and the
development of delirium in older patients admitted to the surgical intensive care
unit (SICU), where a review was conducted on patients aged 65 and above
admitted to the SICU during a 5-month timeframe. Upon evaluation, opioids,
rather than pain, were notable in forecasting the delirium status for the next day.
After accounting for pain, patients given opioids were 2.5 times more prone to
developing delirium compared to those who were not exposed. Additionally,
data indicate that opioid use was a predictor of the occurrence of delirium the

following day (Kara J et al., 2020).

Global trends indicate a shift from deep sedation based on hypnotics to light
sedation based on analgesics (Barr et al., 2013). However, there is still frequent
use of Midazolam in the ICU of Near East University Hospital, where it has been
administered to 18 patients, particularly those on mechanical ventilation.
Excessive use of benzodiazepines may lead to poor patient outcomes, such as a
longer length of stay in the ICU and an extended duration of mechanical

ventilation. Thus, reducing the use of benzodiazepines (Midazolam) and
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increasing the use of other sedatives, such as dexmedetomidine, which can
provide analgesic properties, or propofol, is desirable and is associated with

better outcomes (Hyuk-Hoon Kim et al., 2018).

6.2 Conclusion

The study aimed to evaluate pain management assessment and to determine
the effect of having a other analgesic drugs on the cost of the pain management
therapy in the Intensive Care Unit (ICU) of the Near East University Hospital in
Nicosia. The results showed a significant preference for all analgesic categories
in analgesia, with Paracetamol IV being the first line in the spectrum of applied
drugs, and Paracetamol IV is the most used to manage mild to moderate pain.
This preference underscores an operational priority for the swift and effective
management of pain, in line with the essential objectives of the Intensive Care
Unit. Greater emphasis on the parenteral route, primarily IV and IM, reflects the
concern of healthcare professionals regarding ensuring quick relief for patients
in severe pain. The results further reveal that the ICU has made a judicious
selection of analgesics to mitigate the risks associated with opioid use,
enhancing patient care outcomes. Finally, in addition to increasing the types of
analgesics in the hospital pharmacy, implementing clinical pharmacy practices in
the ICU may have the potential to reduce drug therapy costs and improve
healthcare quality, benefiting both patients and the hospital's health cost

burden.
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