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ABSTRACT

Emergency medications are critical for rapid stabilisation of life-threatening conditions in
intensive care units (ICUs), yet local utilisation profiles are often underreported and may limit
evidence-informed procurement and protocol standardisation. This study aimed to describe
the pattern of emergency medication use among ICU patients at Dr. M. M. Dunda Hospital,
Limboto. A descriptive retrospective review of ICU medical records was conducted for the
study period reported in the hospital database. Patient demographics and clinical
characteristics were summarised using frequencies and percentages. For diagnoses,
percentages were calculated based on recorded diagnosis entries because individual patients
could have more than one diagnosis. For medications, utilisation was summarised as the
frequency of emergency-medication items recorded during the observation period and
presented by individual drug, therapeutic class, and route of administration. Among 25 ICU
patients, the most frequently recorded clinical condition was acute respiratory failure,
followed by other cardiopulmonary and neurological conditions. A total of 73 emergency-
medication items were documented; norepinephrine was the most frequently used individual
drug (26%), and cardiovascular agents constituted the largest therapeutic class (74%).
Intravenous administration predominated, largely through syringe pump delivery, reflecting
the need for continuous titration in critically ill patients. These findings provide a baseline
description of emergency medication utilisation in this ICU and may support hospital-level
planning for stock prioritisation, syringe-pump readiness, and medication-use governance for
high-alert emergency drugs.
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1. Introduction

The intensive care unit (ICU) is a specialised hospital ward that manages patients
with life-threatening disease, trauma, or complications requiring continuous monitoring
and rapid therapeutic intervention. In addition to advanced organ-support technologies,
ICU outcomes depend on timely access to emergency pharmacotherapy to stabilise
haemodynamics, protect organ function, and prevent further deterioration. Because
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critically ill trajectories can shift within minutes, delays in medication availability,
preparation, or administration may translate into preventable morbidity [1,2]

The global demand for intensive care remains substantial and is associated with
considerable in-hospital mortality across diverse settings. Reports from Asia and
Indonesia highlight that critically ill patients frequently require prolonged organ
support and face high mortality risk, reinforcing the need for prompt and protocolised
pharmacotherapy in routine ICU care [3,4].

In this context, an emergency refers to any situation that can imminently threaten
life or cause disability if not managed quickly and appropriately, including compromise
of airway, breathing, or circulation. Hospitals must therefore ensure continuous
availability and easy accessibility of essential emergency medications, with prioritisation
in high-risk locations where emergencies occur most frequently [5,6]. Many emergency
drugs used for shock, arrhythmias, seizures, severe respiratory compromise, and acute
hypersensitivity are high-alert agents, requiring safeguards against look-alike/sound-
alike errors, incompatibilities, and infusion miscalculations [7].

Profiling emergency medication utilisation in the ICU serves several purposes.
First, it informs evidence-based procurement and stocking to reduce stock-outs and
wastage from expiry [8,9]. Second, utilisation data provide an empirical basis for
protocol development —such as vasopressor titration guides, rapid sequence intubation
kits, and anaphylaxis management bundles —ensuring that the right drug, dose, and
route are immediately available [10,11]. Third, it supports quality and safety initiatives
(e.g., medication reconciliation, antimicrobial stewardship, compatibility guidance for
multi-lumen infusions, and simulation-based training) and enables monitoring of
performance indicators for continuous improvement [12,13].

Against this backdrop, mapping the local pattern of emergency drug use in the
ICU is essential to align inventory with real-world case-mix, optimise syringe-pump and
concentration standardisation, and strengthen policies for emergency pharmacotherapy
[14,15]. Therefore, this study aimed to describe the utilisation profile of emergency
medications in the ICU of Dr. M. M. Dunda Hospital, Limboto.

2. Methods
Study Design

This study used a non-experimental, observational, retrospective descriptive
design to characterise emergency-medication utilisation among patients treated in the
Intensive Care Unit (ICU) of Dr. M. M. Dunda Regional General Hospital, Limboto. The
analysis was based on secondary data extracted from ICU medical records. The original
protocol describes this as a retrospective descriptive study using ICU medical-record
data.
Population and Sample

The study population comprised all medical records of patients treated in the
Intensive Care Unit of Dr. M. M. Dunda Regional General Hospital, Limboto, between
October and December 2024. A total sampling strategy was employed, yielding 25
patients who met eligibility criteria. Inclusion criteria were: receipt of emergency
pharmacotherapy during October-December 2024 and availability of complete records,
including patient demographics, primary diagnosis, and details of emergency
medication use. The exclusion criterion was ICU medical records that were illegible or
insufficiently clear for data extraction [16,17].
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Instruments and Data Collection

The research instruments consisted of a patient data collection form and an ICU
emergency-medication utilization form at Dr. M. M. Dunda Regional General Hospital,
Limboto. Data were obtained as secondary data from ICU patient medical records, with
data abstraction conducted in the Medical Records Unit from March to May 2025. The
variables captured included patient demographics (name, age, sex) and treatment details
for emergency pharmacotherapy (drug name, administered dose, and route of
administration)[18,19].
Data Processing and Analysis

Data were processed and analyzed descriptively to profile emergency-
medication utilization. After collection, records were checked for completeness, de-
identified, and coded with a predefined abstraction sheet. Variables captured
demographics, primary diagnosis, drug name, dose, route, and administration mode
Frequencies and percentages were computed for categorical variables; medians and
interquartile ranges were planned for skewed continuous data. Tabulations and bar
charts were generated in Microsoft Excel to facilitate interpretation. Data quality was
ensured through double entry for a subset and resolution of discrepancies by consensus.
Missing or unreadable fields were excluded. Findings are presented as tables with
narrative summaries [20,21].
Ethical approval and confidentiality

Ethical clearance was obtained from the Health Research Ethics Committee
(exempt review), Recommendation of Ethical Approval No. 018A/UN47.B7/KE /2025
(28 April 2025). Patient identifiers were removed during abstraction, and the dataset was
analysed in coded form.

3. Results and Discussion

Based on the results of the study conducted in the ICU of Dr. M. M. Dunda
Limboto Regional Public Hospital, it was found that ICU patients consisted of 13 females
(52%) and 12 males (48%). As shown in Table 1, the gender distribution in the ICU was
nearly equal. This finding indicates that the need for intensive care is not solely
influenced by gender, and both males and females have an equal likelihood of being
admitted to the ICU.

Table 1. Baseline characteristics of ICU patients (n = 25)

Variable Category n %
Sex Male 12 48
Female 13 52
Age group (years) 19-44 7 28
45-59 9 36
=60 9 36

The results of this study indicate that gender distribution in the ICU is nearly
equal. Males often present with risk factors such as smoking, unhealthy diet patterns,
and low levels of high-density lipoprotein (HDL) cholesterol. In contrast, females more
commonly exhibit risk factors such as low physical activity, mental-emotional disorders,
obesity, hypertension, diabetes, high total cholesterol, and elevated low-density
lipoprotein (LDL) cholesterol [22,23]. These differing risk factor profiles may balance
each other out, resulting in approximately equal numbers of ICU admissions between
males and female. This is consistent with a study conducted by Oktadiani et al. (2024)
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on ICU patients at Arifin Achmad Regional Public Hospital, Riau Province, which
reported that the proportion of male and female patients was comparable, at 48.7% and
51.3%, respectively. This indicates that both males and females have an equal risk of
requiring intensive care treatment in the ICU [24,25].

The results of this study showed that the age distribution of patients treated in
the ICU was dominated by those aged 45-59 years and 260 years, with each group
consisting of 9 patients (36%). Meanwhile, the age group of 19-44 years accounted for 7
patients (28%), as shown in Table 1.

Table 3. Distribution of Disease Diagnosis

Disease Diagnosis Amount Percentage
Acute respiratory failure 18 19%
Pneumonia 6 6%
Hemorrhagic stroke 5 5%
Chronic kidney disease (CKD) 5 5%
Hypertensive emergency 4 4%
Ischemic stroke 4 4%
Anemia 4 4%
Hypertension 4 4%
Acute pulmonary edema 4 4%
Impending respiratory failure 3 3%
Hypovolemic shock 3 3%
Sepsis 3 3%
Septic shock 3 3%
Cardiac arrest 2 2%
Uremic encephalopathy 2 2%
Acute exacerbation of COPD 2 2%
Cardiomegaly 2 2%
Bronchopneumonia 2 2%
Previous pulmonary TB 2 2%
Pressure ulcer 2 2%
Others 13 14%

Total 93 100%

In terms of age distribution, the age groups most frequently treated in the ICU
were the pre-elderly and elderly categories. This is because increasing age is often
associated with changes in immune function, including a reduced ability of leukocytes
to eliminate antigens and alterations in the expression of pro-inflammatory cytokines
[26,27]. In another study, it was stated that older patients have a higher risk of
developing complications that require special attention in treatment planning, which
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leads to a higher rate of ICU admissions in this age group. Increasing age results in a
decline in physiological functions and a greater susceptibility to various diseases [28,29].
The disease data in the ICU are presented in Table 2 and Figure 1. The most
commonly found condition was acute respiratory failure, with a total of 18 cases (19%).
The next most common diagnosis was pneumonia with 6 cases (6%), followed by
hemorrhagic stroke and chronic kidney disease, each with 5 cases (5%). Other diagnoses
with a frequency of 4 cases (4%) included hypertensive emergency, non-hemorrhagic
stroke, anemia, hypertension, and acute pulmonary edema. There were also several
other diagnoses with lower frequencies. Acute respiratory failure (19%) was the most
dominant cause of ICU admission at Dr. M. M. Dunda Limboto Hospital during
October-December 2024. The next most common diagnoses were pneumonia with 6
cases (6%), followed by hemorrhagic stroke and chronic kidney disease (CKD), each with
5 cases (5%). Most critically ill patients in the ICU experience dysfunction or failure of
one or more organs, requiring close hemodynamic monitoring and intensive medical
therapy. On average, each patient had 3-4 different diagnoses. This condition is
associated with an increased presence of comorbidities and even multimorbidity, which
refers to the coexistence of two or more chronic conditions simultaneously [30,31].

Acute respiratory failure | 19% (n=18)
Others | 14% (n=13)
Pneumonia | 6% (n=6)
Hemorrhagic stroke f 5% (n=5)
Chronic kidney disease (CKD) | 5% (n=5)
Acute pulmonary edema [ 4% (n=4)

4% (n=4)

Hypertensive emergency

Ischemic stroke | 4% (n=4)
Anemia F 4% (n=4)
" Hypertension [ 4% (n=4)
i)
g\ Impending respiratory failure 3% (n=3)
L
e Hypovolemic shock | 3% (n=3)
Sepsis | 3% (n=3)
Septic shock [ 3% (n=3)
Bronchopneumonia f 2% (n=2)
Pressure ulcer | 2% (n=2)
Cardiac arrest | 2% (n=2)
Uremic encephalopathy [ 2% (n=2)
Acute exacerbation of COPD | 2% (n=2)
Cardiomegaly | 2% (n=2)
Previous pulmonary TB F 2% (n=2)
0 5 10 15 20

Percentage
Figure 1. Graph Distribution of Disease Diagnosis
Acute respiratory failure can be defined as a significant impairment of gas

exchange in the respiratory system, or a syndrome resulting from respiratory system
failure to carry out one or both gas exchange functions namely oxygenation or carbon
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dioxide elimination. It is typically characterized by a PaO, less than 60 mmHg
(hypoxemia) or a PaCO, greater than 50 mmHg (hypercapnia). Acute respiratory failure
is among the most common critical conditions requiring intensive care, often
necessitating mechanical ventilation or oxygen support under strict monitoring, and it
is a leading cause of mortality in adult patients [32].

The condition is marked by sudden and severe breathing difficulty, frequently
arising within 12-48 hours after a triggering event such as trauma, sepsis, or aspiration
of gastric contents or foreign bodies into the lungs. Complications resulting from acute
respiratory failure include increased vulnerability to congestive heart failure, elevated
risk of pneumonia, and progression to multi-organ failure. The management of
respiratory failure is based on treating the underlying cause by providing oxygenation
and ventilation support when necessary. Management of respiratory failure can include
supportive measures, medication, and correction of blood gas analysis [33,34].

Pneumonia is an acute respiratory infection (ARI) and a communicable infectious
disease that remains a leading cause of mortality among all age groups worldwide,
including children, adults, and the elderly. Pneumonia is also associated with various
complications, such as pleuritis, lung abscess, septicemia, and cardiovascular diseases.
The risk of pneumonia and related mortality increases significantly with advancing age;
therefore, the burden of pneumonia is projected to rise due to the aging population.
Pneumonia is not only a precipitating factor leading to ICU admission but also the most
common secondary infection experienced by critically ill patients. ICU-acquired
pneumonia is largely associated with the use of mechanical ventilation and presents
specific challenges in both diagnosis and management.Hemorrhagic stroke is a type of
stroke caused by the rupture of cerebral blood vessels, leading to brain dysfunction
accompanied by neurological deficits. According to the American Heart Association
(AHA), hemorrhagic stroke is the most dangerous form of stroke because it can result in
severe brain damage and even death. Patients with hemorrhagic stroke are admitted to
the ICU, where they require continuous monitoring and prompt intervention to prevent
physiological decompensation. Similarly to hemorrhagic stroke, chronic kidney disease
(CKD) also accounted for the same percentage of diagnoses among ICU patients. CKD
is a complex condition caused by multiple contributing factors, which may vary
significantly depending on individual characteristics. Although hypertension, diabetes,
and metabolic disorders are widely recognized as traditional primary causes of CKD,
recent data have shown an increase in cases where patients develop this condition
without any prior history of symptoms or comorbid illnesses [35,36].

The distribution of drug utilization is presented in Table 3 and Figure 2. The
most frequently used drug was norepinephrine at 26%, followed by furosemide at 15%
and nicardipine at 11%. Other commonly administered drugs included epinephrine
(8%), meprovent (7%), and vitamin K (7%). Drugs with lower utilization frequencies
included dobutamine (5%), dexamethasone (4%), aminophylline, amiodarone, ISDN,
and sodium phenytoin at 3% each, as well as diazepam, digoxin, lidocaine, and calcium
gluconate at 1% each.

From the data in Table 3, it can be seen that the most frequently used drug is
norepinephrine at 26%. Norepinephrine is the first-line vasopressor used for septic
shock. It is administered to achieve the target mean arterial pressure (MAP), which is
the primary determinant of systemic filling pressure and venous return. Achieving a
sufficient MAP can increase tissue blood flow and contribute to the maintenance of
tissue perfusion. A MAP below the normal threshold is typically associated with
reduced organ perfusion. However, targeting a high MAP with vasopressor
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administration may be associated with an increased risk of atrial fibrillation; thus, a MAP
goal of 65 mmHg is more widely recommended during early resuscitation in patients
with septic shock requiring vasopressors.

Table 3. Distribution Based on Drug Names and Dosage Administration

Drug Classification Drug Names Dosage Amount  Percentage
Cardiovascular Norepineprine 0,02-0,25 19 26°%
Drugs Inj mcg/kg/menit ’
1-3 ampoule/24j 11 15%

Furosemid Inj
0,5-0,25 cc/j

1-5 mg/j 8 11%
Nicardipin Inj

1-2 mcg/kgbb
0,1(15-0,1 . 6 8%

Epinefrin Inj meg/kg/menit

1 ampoule
Dobutamin 2,5-5 mcg/kg/menit 4 5%
Amiodarone 150-300 mg 2 3%
ISDN 5mg 2 3%
Digoxin 0,125 mg 1 1%
Lidocain Inj 1-1.5 mg/kg 1 1%
Respiratory Drugs Meprovent e N
Nebu 1 ampul/ 6j-8j 5 7%
Aminofillin Inj 1 ampoule 2 3%
Neurological Drugs N5 Phenitoin Inj 1 ampoule 2 3%
Diazepam Inj 1 ampoule 1 1%
Others Vit K Inj 1 ampoule 5 7%
Dexametason Inj 1-2 ampoule 3 4%
Ca Gluconas Inj 1 ampoule 1 1%
Total 73 100%

Norepinephrine acts as an adrenergic receptor agonist by increasing peripheral
resistance and blood pressure through peripheral vasoconstriction. It functions as a
peripheral vasoconstrictor (a-adrenergic action), a cardiac inotropic stimulator, and a
coronary artery vasodilator (3-adrenergic action). Norepinephrine primarily acts on al-
and a2-adrenergic receptors to induce vasoconstriction. It is distributed locally, mainly
within sympathetic nerve tissues, and is able to cross the placental barrier; however, it
does not cross the blood-brain barrier [37,38].
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Norepinephrine Inj [Cardiovascular] | 26% (n=19) 0.02-0.25 mcg/kg/min
Furosemide Inj [Cardiovascular] | 15% (n=11) 1-3 ampoules/24 h
Nicardipine Inj [Cardiovascular] | 11% (n=8) 1-5 ma/h
Epinephrine Inj [Cardiovascular] 8% (n=6) 0.05-0.1 mcg/kg/min

Vitamin K Inj [Others] F 7% (n=5) 1 ampoule
Meprovent Nebu [Respiratory] | 7% (n=5) 1 ampoule every 6-8 h
Dobutamine [Cardiovascular] | 5% (n=4) 2.5-5 meg/kg/min
F
o Dexamethasone Inj [Others] f 4% (n=3) 1-2 ampoules
o
? Sodium Phenytoin Inj [Neurological] 3% (n=2) 1-ampoule
a
Aminophylline Inj [Respiratory] 3% (n=2) 1 ampoule
ISDN [Cardiovascular] [ 3% (n=2) 5mg
Amiodarone [Cardiovascular] | 3% (n=2) 150-300 mg
Calcium Gluconate Inj [Others] = 1% (n=1) 1 ampoule
Diazepam Inj [Neurological] = 1% (n=1) 1-ampoule
Lidocaine Inj [Cardiovascular] 1% (n=1) 1-1.5 mg/kg
Digoxin [Cardiovascular] | 1% (n=1) 0.125 mg
0 5 10 15 20 25 30 35
Percentage

Figure 2. Graph Distribution Based on Drug Names and Dosage Administration

The results of this study are consistent who reported that norepinephrine was
the most frequently used emergency drug in the ICU of Ulin Regional Public Hospital
Banjarmasin, with a utilization percentage of 73.33%. Norepinephrine is the first-line
vasopressor for all types of shock accompanied by severe hypotension, including
cardiogenic shock, shock of unknown etiology, and vasodilatory/septic shock.
Norepinephrine is administered at a dose of 0.01 to 3 pg/kg/min, and in all cases the
dose must be titrated according to the patient’s response. Patients with refractory shock
may require 8 to 30 pg/min of norepinephrine. In certain cases, very high doses of
norepinephrine (up to 68 mg or 17 ampoules) may be required if the patient remains
hypotensive. Norepinephrine has a rapid onset of action with a duration of effect lasting
1-2 minutes after the infusion is discontinued [39,40].

The results showed that cardiovascular drugs dominated the utilization profile,
with 54 drugs or approximately 74% of the total samples. Respiratory drugs ranked
second with 7 drugs (10%), followed by nervous system drugs with 3 drugs (4%). The
remaining 9 drugs (12%) were categorized as others, which included medications
outside the major classifications but still required for the management of critically ill
patients (Table 4).
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Table 4. Distribution Based on Drug Classification

Drug Classification Amount Percentage
Cardiovascular Drugs 54 74%
Respiratory Drugs 7 10%
Neurological Drugs 3 4%
Others 9 12%
Total 73 100%

Cardiovascular drugs dominated the overall medications administered to ICU
patients at Dr. M. M. Dunda Limboto Hospital during the period of October-December
2024. The cardiovascular system consists of the heart, blood vessels, and lymphatic vessels,
and is responsible for transporting oxygen, nutrients, and other essential substances
throughout the body, as well as removing metabolic waste products. Disorders of the
cardiovascular system can lead to a wide range of diseases, including coronary heart
disease, hypertension, heart failure, and stroke. Several studies have explained that non-
modifiable risk factors for cardiovascular diseases include heredity, age, and gender, while
modifiable risk factors include smoking, diabetes, hypertension, dyslipidemia, and stress.
Cardiovascular drugs are compounds used to prevent or treat diseases of the
cardiovascular system (the heart and blood vessels). These medications are classified
based on their pharmacological effects into several major categories, such as cardiotonics,
antiarrhythmics, antihypertensives, antianginals, drugs for atherosclerosis, and
anticoagulants. In general, cardiovascular diseases refer to conditions that involve
narrowing or blockage of the blood vessels, which may result in heart attacks, chest pain
(angina), or stroke [41,42].

Based on the results of the study, most drugs were administered intravenously
via syringe pump, totaling 43 drugs (59%). The IV bolus route ranked second with 22
drugs (30%). Furthermore, the inhalation/nebulization route was used for 5 drugs (7%),
and the remaining drugs (4%) were administered through other routes, including
sublingual and nasogastric tube (NGT), with a total of 3 drugs (Table 5).

Table 5. Distribution Based on Route of Drug Administration

Route of Drug Amount Percentage
IV (syringe pump) 43 59%
IV bolus 22 30%
Inhalation/nebulization 5 7%
Others 3 4%
Total 73 100%

The administration of emergency drugs in ICU patients was mostly carried out
intravenously via syringe pump, accounting for 43 drugs (59%). Intravenous (IV) therapy
is one of the methods used to administer medications to ICU patients by injecting the drug
through an infusion line directly into the patient’s bloodstream, allowing the medication
to act more rapidly. Based on the intravenous administration method, several types can
be identified, including continuous or drip infusion and intravenous bolus administration.
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Some drugs are also administered intravenously using a syringe pump to ensure
more controlled delivery. A syringe pump is a medical device used to regulate the
amount of fluid entering the bloodstream through a vein. This device is particularly used
for medications that require highly precise delivery rates, small volumes over an
extended period, or stable drug concentrations. Specifically, the syringe pump focuses
on controlling the volume of fluid administered, measured accurately in milliliters per
hour (mL/hour), allowing the rate of drug delivery to be precisely adjusted according
to the patient’s therapeutic needs [43,44].

Despite providing a baseline description of emergency medication utilisation in
the ICU of Dr. M. M. Dunda Hospital, this study has several limitations that should be
considered when interpreting the findings. First, the analysis was conducted in a single
centre with a relatively small sample (n = 25) and a short observation period (October-
December 2024), which may limit generalisability and may not fully capture seasonal or
annual variation in ICU case-mix and drug use. Second, because the study relied on
retrospective medical-record documentation, the accuracy of utilisation frequencies
depends on completeness and consistency of charting, and some variables (e.g., exact
dosing details, infusion duration, and indication per drug exposure) may be subject to
missingness or misclassification. Third, diagnostic frequencies were summarised as
recorded diagnosis entries rather than patient-level prevalence because individual
patients could have multiple concurrent diagnoses; therefore, percentages should not be
interpreted as the proportion of patients with a given diagnosis. Finally, this descriptive
design did not evaluate medication appropriateness, adherence to clinical guidelines,
adverse drug events, or clinical outcomes; future studies with larger datasets and
prospective designs are recommended to assess rational drug use and its impact on
patient safety and outcomes.

4. Conclusion

This retrospective descriptive study provides a baseline profile of emergency
medication utilisation among ICU patients at Dr. M. M. Dunda Hospital, Limboto,
during October-December 2024. Among 25 patients, ICU utilisation was dominated by
middle-aged and older adults, and the recorded diagnosis profile was led by acute
respiratory failure. A total of 73 emergency-medication exposure events were
documented, with norepinephrine emerging as the most frequently used individual
drug and cardiovascular agents constituting the largest therapeutic class. Intravenous
administration predominated, particularly via syringe pump delivery, reflecting the
operational need for continuous titration of high-alert therapies in critically ill patients.
Overall, these findings can inform hospital-level procurement and stock prioritisation,
support standardisation of infusion practices (including syringe-pump readiness and
concentration protocols), and strengthen medication-use governance for emergency
drugs in the ICU.
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