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Purpose: Emergency drugs and essential equipment are important to successfully manage 
patients in the intensive care unit (ICUs). The absence of these emergency drugs and 
essential equipment might result in mortality and morbidity which is more compounded in 
resource-limited settings. This study aims to assess the availability of emergency drugs and 
essential equipment in ICUs in hospitals in Ethiopia.
Materials and Methods: A cross-sectional descriptive study design was employed in the 
intensive care unit of nine Amhara regional state hospitals in Ethiopia. This study was done 
from August 01, 2020, to September 01, 2020. The data were collected using a structured 
questionnaire, which were adopted from the Emergency Medicine Society of South Africa 
(EMSSA) guidelines. Tables and narration were used to describe results.
Results: There were deficiencies of essential emergency items particularly in the pediatrics 
domain, devices to confirm tracheal intubation and equipment for managing difficult intuba-
tion. Emergency drugs like adrenaline, salbutamol puff, atropine, aspirin, furosemide, hydro-
cortisone, insulin, lidocaine, and medical oxygen were available in all ICUs, whereas 
amiodarone, sodium bicarbonate, glucagon, ipratropium nebulization, thiamine were not 
available in all ICUs.
Conclusions and Recommendations: There were considerable deficiencies in emer-
gency drugs and essential equipment. Based on our findings, we recommend to develop 
standardized checklists, regular audits, and healthcare personnel awareness program to 
improve checking, maintaining, restocking, and repairing the equipment in the emergency 
trolley.
Keywords: emergency drugs, essential equipment, intensive care unit, Ethiopia

Introduction
Emergency drugs and essential equipment in ICUs are important to successfully 
manage patients. A delay in inadequate response to an emergency may adversely 
affect the outcome.1,2 Early access to these emergency drugs and essential equip-
ment is important in an increased survival rate of our victims.3

Having minimum recommended standards of essential and emergency equipment 
remains the cornerstone therapy for managing life-threatening conditions.4 The 
Emergency Medicine Society of South Africa (EMSSA) guideline recommends the 
availability of essential equipment and emergency drugs like devices to open and 
protect the airway, devices to confirm tracheal intubation, equipment for managing 
difficult intubation, devices to deliver oxygenation and ventilation, equipment to 
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diagnose and treat cardiac arrhythmias, devices to gain 
vascular access, equipment for monitoring of breathing and 
circulation, emergency drugs, and intravenous fluids should 
available.5 Standardization of equipment, drugs, and emer-
gency trolley components has been shown to improve and 
aid familiarity.6–10

The organized emergency trolleys provide structure, 
saves time, and decrease confusion in an otherwise possi-
ble chaotic situation. Every effort should be made to be 
able to streamline the restocking of used or missing items 
required on the emergency trolley.11–15

Ethiopia is one of the countries with inadequate health 
care facilities, equipment, human power resource, and 
emergency trolley guidelines.16–21 Hospital ICUs should 
have immediate access to the emergency trolley. The trol-
ley needs regular checking, maintenance, and replacement 
of equipment.13,22–24

Studies on emergency drugs and equipment preparedness 
in ICUs are limited in developing countries like Ethiopia. 
This study aims to assess the availability of emergency drugs 
and essential equipment in ICUs in hospitals in Ethiopia.

Materials and Methods
Study Setting, Design, and Period
Amhara region is one of the regional states in Ethiopia. 
The region has eight Comprehensive Specialized Hospitals 
(Debre Tabor, University of Gondar, Felege Hiwot, Tibebe 
Ghion, Debre Berhan, Dessie, Woldia, and Debre Markos) 
and Injibara General Hospital with ICU services. 
A descriptive cross-sectional study design was used from 
August 01 to September 01, 2020.

Sampling Technique
All hospitals giving ICU services were surveyed for the 
availability of emergency drugs and essential equipment.

Data Collection Technique
Data were collected by using the EMSSA checklist which 
consists of the availability of emergency drugs, essential 
equipment, and intravenous fluids required for resuscitation 
during the study period by senior anesthetists in each Hospital.

Data Analysis
Data were manually checked for completeness and then 
coded and entered into SPSS version 20 computer program 
for analysis. Descriptive statistics were used to summarize 
by frequencies, and tables were used to present the data.

Data Quality Control and Assurance
After training was given to data collectors, data were 
collected and properly filled in the prepared format. 
Throughout the study period, data collection was super-
vised by the principal investigator. The investigator cross- 
checked for completeness and consistency of data.

Results
The Availability of Essential Equipment
Devices to Open and Protect the Airway
When assessing the items in the devices to open and 
protect the airway, all Amhara regional hospital’s ICUs 
were found to have a laryngoscope handle and adult blade. 
There was no pediatric blade at the University of Gondar 
in both medical and surgical ICUs. There were no naso-
pharyngeal airways in all hospitals (Table 1).

Devices to Confirm Tracheal Intubation
Esophageal detector device and end-tidal carbon dioxide 
monitoring including a single use of colorimetric devices 
were not found at all sites.

Equipment for Managing Difficult Intubation
Equipment used for managing difficult airways (adult intro-
ducers, Magill’s forceps, gum elastic bougie, and pediatric 
introducers) were inadequately found in Amhara regional 
state hospitals except for Woldia Comprehensive 
Specialized Hospital and Tibebe Ghion Comprehensive 
Specialized Hospital.

Devices to Deliver Oxygenation and Ventilation
Bag-Mask ventilation devices with an oxygen reservoir, 
oxygen supply with flow regulator, and different face-
masks to deliver oxygen and ventilate patients were avail-
able in all study sites. However, pediatric or neonatal mask 
ventilation devices were not found in the University of 
Gondar and Dessie Comprehensive Specialized Hospitals. 
A nebulizer mask was not available in all ICUs.

Equipment to Diagnose and Treat Cardiac 
Arrhythmias
The cardiac arrest board was not available in all ICUs. 
A defibrillator is available in all hospitals except in Dessie 
Comprehensive Specialized Hospital.

Devices to Gain Vascular Access
Intravenous administration sets including blood administra-
tion and high flow sets, all gauge IV cannulas, and all types 
of syringes were available in all ICUs except for 14-guage, 
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16-gauge IV cannula, and 50-mL syringe at Debre Tabor 
Comprehensive Specialized Hospital. The intraosseous and 
bone marrow needles were not found in all ICUs except for 
Felegehiwot Comprehensive Specialized Hospital.

Equipment for Monitoring of Breathing and 
Circulation
Stethoscope, pulse oximeter with adult and pediatrics probes, 
non-invasive blood pressure monitoring, collection tubes for 
investigation, and appropriate hardware tubes and catheters 
were available in all hospitals. Thermometers were not found 
in Felege Hiwot, Dessie, and Debre Markos Comprehensive 
Specialized Hospitals.

The Availability of Emergency Drugs
Adrenaline, salbutamol puff, atropine, furosemide, insulin, 
lidocaine, and medical oxygen were available in all ICUs. 
Amiodarone, sodium bicarbonate, glucagon, ipratropium 
nebulization, thiamine were not available in all ICUs 
(Table 2).

Intravenous Solutions
Ringer lactate, 0.9% sodium chloride, and 40% glucose were 
found in all ICUs, but there were no 10% dextrose, dextrose 
50%, and appropriate pediatric solutions in all hospitals.

Discussion
This study describes the availability of essential equipment 
and emergency drugs in ICUs in hospitals of Ethiopia. 

ICU should be adequately prepared for managing life- 
threatening emergencies to avoid medical mishaps.25 The 
preparedness of the ICU based on evidence recommenda-
tion is of paramount importance in improving the outcome 
of the ICU patients. Patients who are admitted to the ICU 
have a narrow safety margin due to inadequate availability 
of essential equipment and emergency drugs, which could 
be a double bunder for resource-limited settings.26

The EMSSA guideline checklist consists of three main 
parts, which required essential equipment, emergency 
drugs, and intravenous fluids required on an emergency 
trolley are implemented at specific time-points during 
resuscitation.5

The findings of our study show that the availability of 
emergency drugs and essential equipment were found to 
be generally inadequate. Devices to confirm tracheal intu-
bation, equipment for managing difficult intubation were 
not adequately available. Emergency drugs like adrenaline, 
salbutamol puff, atropine, aspirin, furosemide, hydrocorti-
sone, insulin, lidocaine, and medical oxygen were avail-
able in all intensive care units, whereas amiodarone, 
sodium bicarbonate, glucagon, ipratropium nebulization, 
thiamine were not available in all ICUs.

Un-cuffed tracheal tube, nasopharyngeal airways, 
intraosseous needles, amiodarone, sodium bicarbonate, 
glucagon, ipratropium nebulization, thiamine dose emer-
gency equipment and drugs are not readily available dur-
ing emergency management and resuscitations in ICUs. 

Table 1 Availability of Devices Used to Open and Protect the Airway in ICUs of Amhara Regional State Hospitals of Ethiopia, from 
August 01 to September 01, 2020

Devices Used to Open and 
Protect the Airway

Hospitals in Amhara Regional State with ICU Services

DTCSH FHCSH TGCSH IGH DMCSH DBCSH UOGCSH WCSH DCSH

Laryngoscope set: handle with adult √ √ √ √ √ √ √ √ √
Laryngoscope set: pediatric blades, 

spare bulbs & spare batteries

√ √ √ √ √ √ ˟ √ √

Tracheal tubes: un-cuffed (sizes 
2.5–5.5mm)

˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟

ETTs cuffed (sizes 3.0–8.5mm) √ √ √ √ √ √ ˟ √ √

Water-soluble lubricant/KY jelly √ √ √ √ √ √ √ √ √
10 mL syringe √ √ √ √ √ √ √ √ √

Tape or equivalent to tying tube in 

place

√ √ √ √ √ √ √ √ √

Oropharyngeal airways size 000–5 √ √ √ √ √ √ √ √ √

Nasopharyngeal airways size 3–7 ˟ √ ˟ ˟ ˟ ˟ ˟ ˟ ˟

Notes: ˟ not available, √ available. 
Abbreviations: DTCSH, Debre Tabor Comprehensive Specialized Hospital; FHCSH, Felege Hiwot Comprehensive Specialized Hospital; TGCSH, Tibebe Gihon 
Comprehensive Specialized Hospital; IGH, Injera General Hospital; DCSH, Debre Markos Comprehensive Specialized Hospital; DBCSH, Debre Birhan Comprehensive 
Specialized Hospital; UOGCSH, University of Gondar Comprehensive Specialized Hospital; WCSH, Woldia Comprehensive Specialized Hospital; DCSH, Dessie 
Comprehensive Specialized Hospital.
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The reason we feel is the lack of stakeholders’ coordina-
tion in setting short- and long-term goals to avail these 
essential equipment and drugs.

Unpredictable difficult intubation in an ICU is an event 
that requires extensive preparedness of clinicians in terms of 
essential equipment, ie device to confirm tracheal intubation 
and managing difficult intubation to overcome it and its 
consequences. Our study reveals almost all of the ICUs are 
lack of a device to confirm tracheal intubation and managing 
difficult intubation. Generally, the availability of essential 
emergency equipment was found to be inadequate. There 
were considerable deficiencies in essential emergency items, 
which were in line with the study done by Tim et al, Eley 
et al, and Rajeswaran et al, respectively.23,27,28

Conclusions
The availability of essential emergency equipment and 
drugs was found to be generally inadequate. There were 

considerable deficiencies of essential emergency items 
particularly in the pediatrics domain, devices to confirm 
tracheal intubation, equipment for managing difficult intu-
bation. This may negatively impact the resuscitative 
efforts at all levels within ICU.

Recommendations
We recommend carrying out regular health care personnel 
awareness programs to improve checking, maintaining, 
restocking, and repairing the equipment in the emergency 
trolley. And also, we recommend for the administrators of 
the hospitals to respond to the requests and fulfill the 
requirements of the essential equipment and emergency 
drugs.

Limitations
The study described emergency supplies within a single 
snapshot of time. Many confounding factors could be 

Table 2 Availability of Emergency Drugs in ICUs of Amhara Regional State Hospitals in Ethiopia from August 01 to September 01, 
2020

Emergency Drugs Hospitals in Amhara Regional State with ICU Services

DTCSH FHCSH TGCSH IGH DMCSH DBCSH UOGCSH WCSH DCSH

Adrenaline √ √ √ √ √ √ √ √ √
Amiodarone ˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟
Antibiotics (range depends on local 

circumstances)

√ √ √ √ √ √ √ √ √

Antihistamine (eg promethazine) ˟ √ √ √ √ ˟ ˟ √ √

Aspirin √ √ √ √ √ √ √ √ √

Atropine √ √ √ √ √ √ √ √ √
Beta stimulant nebulisation 

(salbutamol)

√ √ √ √ √ √ √ √ √

Calcium chloride 10% √ ˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟
Furosemide √ √ √ √ √ √ √ √ √

Glucagon ˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟
Hydrocortisone √ √ √ √ √ √ √ √ √
Insulin √ √ √ √ √ √ √ √ √

Ipratropium nebulization and inhaler 

with a spacer

˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟

Lignocaine IV √ √ √ √ √ √ √ √ √

Magnesium √ √ √ ˟ √ ˟ ˟ √ √

Medical oxygen √ √ √ √ √ √ √ √ √
Potassium chloride √ √ √ √ √ ˟ ˟ ˟ ˟
Naloxone ˟ ˟ √ ˟ ˟ ˟ ˟ √ ˟
Sodium bicarbonate 8.5% ˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟
Thiamine ˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟ ˟

Notes: ˟ not available, √ available. 
Abbreviations: DTCSH, Debre Tabor Comprehensive Specialized Hospital; FHCSH, Felege Hiwot Comprehensive Specialized Hospital; TGCSH, Tibebe Gihon 
Comprehensive Specialized Hospital; IGH, Injera General Hospital; DCSH, Debre Markos Comprehensive Specialized Hospital; DBCSH, Debre Birhan Comprehensive 
Specialized Hospital; UOGCSH, University of Gondar Comprehensive Specialized Hospital; WCSH, Woldia Comprehensive Specialized Hospital; DCSH, Dessie 
Comprehensive Specialized Hospital.
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attributed to the results including addressing the issue of 
previously ordered stock having arrived and stock ordered 
but not having arrived.

Abbreviations
EMSSA, Emergency Medicine Society of South Africa, 
ETTs, endotracheal tubes, Iv, intravenous, ICU, intensive 
care unit.
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