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Background. The need for critical care transfers (CCTs) has increased in recent years owing to the growing prevalence of high-acuity patients who
require access to specialised care and/or resources that are not readily available at the facility where they find themselves. During their transfer
from one facility to another, critically ill and injured patients commonly require ongoing care, monitoring and interventions that can only be
provided by transfer teams with advanced training and appropriate equipment. In South Africa (SA), these transfers are undertaken mainly by
advanced life support (ALS) providers with variable amounts of training. Understanding the demographics and needs of CCT patients in specific
contexts is essential to inform training and policy.

Objectives. To broadly describe the population of adult patients undergoing CCTs facilitated by the public sector emergency medical service (EMS)
in the Western Cape Province, South Africa. Patient demographics (age and gender), time intervals (response time, scene time, transfer time),
primary diagnosis (respiratory, cardiovascular, gastrointestinal tract, and others), attachments, and clinical or pharmacological interventions.
Methods. A retrospective descriptive analysis was conducted on electronic patient care records (ePCRs) logged in the EMS’s Computer-Aided
Dispatch (CAD) database from January 2018 to December 2021. As no universal criteria currently exist for distinguishing a CCT from another
transfer, our focus was on cases that required ALS care during the transfer.

Results. During the study period, 25 635 adult patients underwent ALS transfers, with a nearly equal gender distribution. The median patient age
was 40 (range 18 — 101) years. Sixty percent of patients were triaged as orange upon arrival (for urgent management) and the remainder red (for
emergency or immediate management). Average response, preparation, and transport times spent (minutes:seconds) were 7:10, 16:58, and 12:56,
respectively. Respiratory disease (17.9%), cardiovascular disease (12.2%), and central nervous system disorders (12.0%) were the most prevalent
clinical conditions. Non-invasive blood pressure monitors (98%) and pulse oximeters (96%) were commonly used devices. Medications were
administered to 22% of patients, primarily via intravenous injection (7.5%) and continuous infusion (6.7%). Morphine (4.3%), midazolam (6.4%),
and adrenaline (2.0%) were frequently utilised medications. These findings highlight the demographic profile, clinical conditions, and critical care
aspects involved in ALS patient transfers, emphasising the complexity and urgency of prehospital medical transport.

Conclusion. This study analyses adult patients undergoing ALS transfers by a public sector EMS in the Western Cape, SA (2018 - 2021), providing
insights into the transferred patient population. It highlights the importance of continuous patient monitoring, especially electrocardiograms
(ECGs), and reveals inconsistencies in medication practices, indicating the need for improved training. The findings stress the necessity for
standardised protocols and structured training programmes to inform educational initiatives, equipment procurement, and the critical care
retrieval services (CCRS) curriculum development. Additionally, this research can help establish clinical standards for dispatching specific ALS
cadres based on patient needs.
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Contribution of study.

This study provides the first large, system-wide description of 25 635 adult advanced life support (ALS) interfacility transfers in the Western Cape
public emergency medical service (2018 - 2021), detailing patient profiles, monitoring, devices, and medications. By mapping real-world care
patterns, especially gaps in electrocardiograph monitoring and analgesia/sedation for ventilated patients, it generates the empirical baseline needed
to standardise protocols and formally develop a critical care retrieval services (CCRS) curriculum aligned to local needs. The findings also support
evidence-based equipment planning and ALS cadre dispatch criteria.
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Transferring patients between healthcare facilities in South Africa (SA)
is inevitable and more prominent owing to a paucity of healthcare
services and specialities offered at various levels across the healthcare
system.!" Like many other low- to middle-income countries (LMICs),
SA has significant healthcare service inequalities where there are limited
specialised health facilities, and those that exist are often in urban areas.
231 Tn such a context the transferring of patients between healthcare
facilities becomes inevitable, driven by the paucity of healthcare facilities
that can offer high levels of specialist care and related services in all areas
of the country."!

Furthermore, the frequency of transferring patients between facilities
appears to be increasing in SA partly because of a tiered approach to
healthcare provision based on referral, with the level of care being
dependent on the capabilities of the initial receiving facility.* A growing
and ageing population also results in an increased need for patients
requiring ‘upgraded care’ as technology advances. This results in an
increased demand for intensive care units and high-care beds.l**
A recent study examining the strategy of LMICs in implementing and
delivering critical care predicts that, in the next decade, there will be a
significant increase in demand for critical care services. This has been
attributed to various factors, including a growing elderly population
with complex medical needs, limited access to primary healthcare, the
impact of climate change, natural disasters, and conflicts.”)

In this context critical care retrieval and transfer (CCRT) services
become essential to the functioning of the healthcare system. Dedicated
critical care retrieval services (CCRS) with specialised medical staff and
state-of-the-art equipment have become a feature of many international
emergency medical service (EMS) systems and healthcare structures.
101In the case of high acuity of patients, the need for ambulance
crews with specialised training and access to appropriate equipment
have become well recognised as critical in ensuring that patients being
transferred between healthcare facilities continue to receive the best
possible care.['2%3!

The value and benefits of dedicated CCRS is supported by evidence
of decreased adverse events occuring during transfers when specialist
teams are used.!'*!) That said, CCRS remains a nascent field within
the SA EMS context, and limited training opportunities are available
for prehospital providers who are expected to undertake these
transfers, resulting in their feeling poorly prepared and lacking
confidence.!" Limited local regulation and standardisation for CCRS
practices exist. And, prior to our study, there were few data describing
the patient population and their care needs during transport. Such
data are crucial for tailored training and decision making around what
equipment needs to be provided to safely conduct a CCRT.['"'7)

Part of the challenge remains the fact that there is no locally
accepted standard definition as to exactly what a CCT is and how a
CCT differs from a conventional ambulance call or transfer. However,
for the purposes of our study and this manuscript, we adopted Venter
et al’s " definition of CCR as being ‘the stabilisation and transport
of a critically ill or injured patient from a location where the patients
healthcare requirements outweigh the diagnostic or treatment abilities,
and/or expertise available, to an appropriate facility where these are
available’

Developing a deeper understanding of the demographics and needs
of the patients that are being transferred to and between facilities in
different contexts and regions of the country becomes important.
This prompted us to investigate and broadly describe the population
of adult patients undergoing transfers accompanied by advanced life
support (ALS) in the public sector EMS of the Western Cape Province.
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Methods

Study design

We conducted a retrospective descriptive analysis of electronic patient
care records (ePCRs) from the Western Cape Government Emergency
Medical Services (WCG-EMS). All ePCRs of adult patients who were
accompanied by ALS providers during transfer were sampled. Ethical
approval was obtained from the Human Research Ethics Committee of
the University of Cape Town (ref. no. HREC 407/2022), following which
organisational approval from the Western Cape Department of Health
& Wellness was obtained. This study is reported in accordance with
the Reporting of studies Conducted using Observational Routinely
collected health Data (RECORD) extension of the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE)
checklist.!""

Setting and population
The study was conducted within the Western Cape Province, SA. The
province is located in the southwest of SA, and is a diverse province
known for its cultural richness and scenic beauty. With 11.9% of the
national population, more than 7.2 million people live in the province
on 129 462 square kilometres of land. As in the greater SA context,
the healthcare system in the province is divided between the public
and private sectors, each contributing differently to the overall health
landscape. The public sector shoulders a substantial burden, providing
healthcare services to the majority of the population, including those
with limited financial means.

The service has a fleet of over 250 ambulances and provides primary
emergency care, helicopter emergency medical services, interfacility
transport, and rescue services.?)

Sample and sampling

Our data set consisted of ePCRs that were logged in the EMS’s Computer-
Aided Dispatch (CAD) database from January 2018 to December 2021.
Our focus then became to identify cases that were accompanied by ALS
providers during the transfer.

Cases meeting the inclusion criteria for this study include those
transferred between January 2018 and December 2021 within the WCG-
EMS. Specifically, trauma and medical interfacility transfers (IFTs) are
considered, with cases involving an ALS unit comprising registered
paramedics and emergency care practitioners (ECPs) attached to service
them. Additionally included are IFT instances where emergency care
providers requested ALS assistance/intervention.

Cases not meeting the inclusion criteria are excluded from
consideration. Excluded cases were primary or emergency cases, patients
triaged as green, yellow, or blue, IFTs conducted by emergency providers
who are not ALS qualified, cases lacking attachments reserved for ALS
providers, and instances where critical variables are missing.

Variables

The following variables were described: Patient demographics (age
and gender), time intervals (response time, scene time, transfer time),
primary diagnosis (respiratory, cardiovascular, gastrointestinal tract,
and others), attachments, and clinical or pharmacological interventions.
Based on the extracted variables we were able to describe the patient
population’s pathologies and needs during transfer. It is important to
keep in mind that in all instances, more than one diagnosis, attachment
or medication is possible for one patient. Furthermore, we quantified
the types of IFTs that required ALS for transfers in and between facilities
and described them accordingly.
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Data extraction

After familiarising the statistician with the research aims, objectives,
data variables and the contents of the WCG-EMS CAD database, the
data from eligible cases were extracted. Regular meetings were held
between the statistician and investigators to ensure credible extraction
in line with Gilbert et al’s® guidance on retrospective chart reviews in
emergency care.

The ePCR system used by WC-EMS mandates completion of
predefined clinical fields before case closure, ensuring that all analysed
records include the required demographic, diagnostic, and clinical
intervention data. Although free-text narrative fields may have been
variably completed, they were not core to the study objectives and
were therefore excluded from the analysis. No data imputation was
performed, and only cases that met the completeness thresholds for
critical variables were included in the final dataset.

Data analysis

The data were extracted onto a spreadsheet and analysed with the help
of a senior WCG-EMS ECP. The cases were categorised based on the
diagnosis, attachments, and medications.

Categorical variables (gender, diagnosis, types of attachments,
types of medications) are described as frequencies and proportions.
Continuous variables (age) are described as mean and standard
deviation (SD) if seriously deviating from a normal distribution or
median and interquartile range (IQR) if deviating markedly from
a normal distribution. The data are presented as frequency (n)
and proportion (%). Patient demographics were presented as both
frequency and proportions (%) and as a range, depending on whether
the data are continuous or categorical. Patient diagnoses were
depicted as proportions (%). It is important to keep in mind that in
all instances, more than one diagnosis, attachment or medication is
possible for one patient.

Results

Demographics and acuity of patients transferred
Of the 25 635 adult patients transferred, 12 892 (50.3%) were male and
12 718 (49.7%) females. Fig. 1 shows how the sample was derived.

The average age (range) median age for the patients was 40 (18 - 101)
years, after removal of some outliers ranging from 102 to 221 years.
A total of 15 379 (60.0%) were triaged as orange (for very urgent
management) upon arrival at the receiving facility and the remainder as
red (for emergency or immediate management) 10 231 (40.0%).

Response, preparation, and transport times for
the patient transfers

We also analysed the key time intervals (response time, scene time,
transfer time) involved in patient transfers. The mean (SD) time spent
(minutes:seconds) response time from the initial emergency call to the
arrival at the receiving facility was 07:10 (11:00). Once at the receiving
facility, the mean (SD) time spent (minutes:seconds) to prepare the
patient for transfer was 16:58 (23:25). Finally, the mean (SD) duration
of transport from departure to the final destination was 12:56 (18:26),
highlighting the overall time taken for patient relocation. These time
metrics are crucial for understanding and improving the efficiency of
our patient transfer process.

Clinical condition

Table 1 outlines the clinical condition of the patients transferred for the
above-mentioned period. The most prevalent diagnosis was respiratory
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disease (n=4 605, 17.9 %), followed by cardiovascular disease (n=3 141,
12.3%) and central nervous system disorders (n=3 078, 12.0%).

Presence of indwelling devices and attachments
Table 2 presents the indwelling devices and attachments used during
transfer. In total 72 061 attachments were reported (an average of three
per patient). The most used devices or attachments were non-invasive
blood pressure monitors (1=25 112, 98.0%) and pulse oximeters (1=24 600,
96.0%). A total of 4 693 patients (18.3%) were mechanically ventilated
and 3 365 (13.1%) received support with passive oxygenation devices.

Peripheral intravenous access was noted as the most commonly
used route for vascular access (n=4 434, 17.3%). The predominant
indwelling catheter was an intercostal drain (n=470, 1.8%), followed by
a nasogastric/orogastric tube (n=210, 0.8%).

Medications and infusions

A total of 5 564 medications were recorded as being given either
as bolus doses or as infusions. The overall prevalence of patients
receiving medications during the transfer was 5 640 (22%). The most
common route of administration was intravenous injection (n=1 944,
7.5%), followed by continuous infusion (n=1 752, 6.7%). A list of the
medications recorded is presented in Table 3. Morphine was found to
be the predominant analgesic administered (n=1 107, 4.3%), followed
by fentanyl (n=46, 0.18%). Among central nervous system (CNS)
depressants, the sedative agent most commonly used was midazolam
(n=1 651, 6.4%). Adrenaline (n=514, 2.0%) was the most commonly
used medication for inotropic support during transport.

Discussion
This study describes the sample of adult patients who underwent transfer
by ALS emergency care providers within WCG-EMS. from January 2018
to December 2021. A total of 25 635 transfers were conducted during the
study period, with 72 061 unique interventions or attachments needing
monitoring in place.

Despite trauma being one of the leading causes of death in SA
and being described as an epidemic in our country,?! the majority
of patients (n=20 241) who underwent ALS transfers in this sample
suffered medical pathologies. Trauma and violence remain a concern,
but it can be argued that many of those patients never make it to the
hospital or the stage where they require CCT.?? The shift towards a
medical disease burden can be attributed to challenging socioeconomic
status, lifestyle changes, and rapid urbanisation in some settings. !l

The two most common clinical conditions were respiratory (n=4 606;
17.9%) and cardiovascular (n=3142; 12.3%) diseases. The disease
prevalence noted in this sample comes as no anomaly, as LMICs
such as SA have been seeing a significant epidemiological shift
with more patients presenting with non-communicable diseases
than communicable diseases, influenced by broader demographic,
socioeconomic, technological, political, and cultural changes and
urbanisation.® Further, it is important to note that a subset of our
data derives from the COVID-19 pandemic, which most certainly
inflated the number of patients who were suffering from respiratory
emergencies/complications. A subsection of the sample, which occurred
during the first and second waves of the COVID-19 pandemic in SA,
could explain our results and the predominance of respiratory-related
illnesses among patients undergoing ALS transfers. 26?7

Cardiovascular diseases are the second most common clinical condition
requiring CCTs in SA. This further highlights the epidemiological shift
and the impact non-communicable diseases have on the healthcare
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Interfacility transfer
(2018 -2021)

n=41 588

Included

Interfacility transfer

by ALS provider
n=26 264

<18 years of age n=5

Patient Emergency cases Triage green,

yellow and blue

n=15 246 n=73

Cases included
for analysis
n=25 635

Duplicate case
n=119

Missing variables
n=510

Fig. 1. Data extraction process.

system.? It also highlights the need for better heart healthcare facilities,
preventive measures, and efficient patient referral pathways. It points
to broader public health challenges, like lifestyle factors and access to
timely medical care.”?*** Improving these areas is essential for reducing
the number of patients requiring transfers and those suffering deaths
and continuous health issues related to cardiovascular diseases in SA.

The case distribution seen in this study coincides with data reported
from Statistics SA, which also indicates a significant caseload shift
towards non-communicable diseases.® This significant shift towards
non-communicable diseases can be indicative of the need for the
healthcare system to adapt to managing more chronic conditions,
requiring long-term care and resource reallocation.

Caring for critically ill and injured patients is complex, as they often
have multiple conditions requiring various treatment regimens. This
complexity underscores the importance of specialised training and
advanced equipment for healthcare practitioners. Providing them with
the right skills and tools ensures effective care at the appropriate level for
better patient outcomes.'>*!

Notably, patient monitoring was the most common patient attachment
in the study, with non-invasive blood pressure and pulse oximetry
monitoring occurring in >95% of the ALS transfers. This finding
is encouraging given the fact that related research has argued that
continuous patient monitoring is of utmost importance to reduce adverse
effects and to ensure continuous patient safety during transport.!'"*
Transport monitoring during inter- and intrahospital transfers improves
patient care by alleviating the effects of transport stress on the patient
and the EMS providers by providing real-time information and support,
ensuring smoother and more efficient transfers, and ultimately improving
the overall quality of patient care.”” The implementation of routine
monitoring is of paramount importance in risk mitigation and early
detection of deterioration in critically ill and injured patients.
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Second to non-invasive blood pressure and pulse oximetry monitoring,
ventilation and vascular access were the most common attachments
during transport. The high use of mechanical ventilators comes as
no surprise given that part sampling frame for the study fell within
the first and second waves of the COVID-19 pandemic in SA where
increased use of mechanical ventilators was prevalent.** The pandemic
not only posed a challenge to the system and healthcare providers
as a result of increased patient loads but also to healthcare providers
owing to abnormal management regimens and unique ventilation
strategies, which often required extremely high oxygen concentration
and significant adjustment from the normal ventilation strategies.*!

To see that 90% of the patients undergoing mechanical ventilation
during transport had end-tidal carbon dioxide (ETCO,) monitoring
in place during transport is a positive and encouraging trend. These
results concur with a study done in the SA private sector, but they have
also shown that knowledge around capnography and its use was found
to be good in most areas, but often lacking when dealing with more
complicated patients and suggested the need for improved and ongoing
training, as well as incorporation into curricula.’

ETCO, serves as a valuable indicator of the effectiveness of ventilation
and provides crucial information about a patient’s respiratory status.*” In
the transport environment, where patients may be particularly vulnerable,
continuous monitoring of ETCO, helps healthcare providers assess the
adequacy of ventilation, detect potential complications, and make timely
adjustments to the ventilatory and haemodynamic support.*®

This proactive approach enhances patient safety and contributes
to better outcomes during the critical period of transport.*® The
integration of ETCO, monitoring into routine practice reflects a
commitment to delivering high-quality care in dynamic and challenging
settings, ultimately fostering confidence in the management of ventilated
patients during transport.'?*!
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When looking at analgesia and sedation in relation to mechanical
ventilation, it is clear that only 4.5% of the patients received some
analgesic, and 8.6% received some form of sedation. Given the fact that
mechanical ventilation itself is uncomfortable, the use of analgesia and
sedation in patients receiving mechanical ventilation is crucial for patient
comfort, safety, and overall outcomes."*” The clear underutilisation can
be an indication of several issues.

Assessing pain in critically ill, intubated patients can be
challenging, leading to under-recognition and inadequate analgesic
administration.!*”! Variability in adherence to protocols and guidelines
for analgesia and sedation also contributes to inconsistent practice.!*!)
Additionally, practitioner judgment and variability in practice, with
differing thresholds for administering analgesia and sedation based
on individual assessments, further exacerbate the discrepancy in
providing adequate pain relief to mechanically ventilated patients.!*?!

Despite routine patient monitoring being commonplace, the
utilisation and reporting of electrocardiograms (ECGs) appear to be
inadequate. This deficiency can be ascribed to various factors, including
equipment availability, under-reporting, under-utilisation, practitioner
attitudes, and motion artefacts induced by transport stressors.! 4
Given the prevalence of cardiovascular conditions among patients,
the under-reporting of ECGs may reflect clinical oversight, potentially
exacerbated by recall bias and documentation errors./***! In addition to
the above, the lack of localised standards for patient monitoring could
also contribute to the non-use of ECGs, and additional training might
also be required to ensure optimal cardiac monitoring for patients
undergoing CCTs.!*"!

It was evident that there is no given standard for the parameters that
should be monitored and recorded during transport. The parameters
being monitored and reported among these patients vary greatly, and
this highlights the absence of standardised monitoring parameters
among healthcare providers responsible for transporting these patients.
Internationally monitoring respiratory and cardiac function during
transport is routinely done during prehospital, intrahospital, and
interhospital transport.©*

No literature regarding localised standards for patient monitoring
during transfer could be found. However, current international
guidelines provide a framework for required monitoring, but they vary
slightly and need to be updated. In mechanically ventilated patients,
oximetry, ECG, blood pressure, and capnography are integral to the
standards of care.l*

Non-intubated patient monitoring during transport has rarely been
studied and the inclusion of early warning systems should be explored
to improve patient safety among these patients.*” The variation in
monitoring standards among practitioners and the patients indicates
a critical need for standardising protocols in healthcare to ensure
consistent, high-quality patient care during CCTs.1***")

Practitioners who conducted these transfers used a wide variety of
medications, the most commonly used being midazolam (n=1 651)
and morphine (n=1 107). While 18.3% of the patients underwent
mechanical ventilation, only 4.5% of them received some analgesia
during care, which indicates a clear underutilisation or an error in
reporting practices. Critical illness and injury frequently cause pain,
stemming from both the underlying condition and essential medical
procedures conducted for patient monitoring and care. It is imperative
to ensure good analgesic and sedation practices.**! Accurate assessment
and management of pain remain crucial considerations in the care of
critically ill patients, particularly among those unable to self-report, as
pain is often overlooked and undertreated in this population.*’)
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Table 1. Clinical conditions of the patients undergoing transfers
(N=25 635)

Clinical conditions n (%)
Respiratory disease 4606 (17.98)
Cardiovascular disease 3142 (12.27)
Central nervous system disorder 3127 (12.21)
Obstetric emergency 2729 (10.66)
Head injury 1649 (6.44)
Soft-tissue injury 1459 (5.70)
Infection 1224 (4.78)
Gunshot injury 1106 (4.32)
Endocrine disorder 1 043 (4.07)
Overdose 869 (3.39)
Gynaecological emergency 496 (1.94)
Other 475 (1.85)
Conduction disorder 446 (1.85)
Polytrauma 417 (1.63)
Burns 383 (1.50)
Renal failure 317 (1.24)
Poisoning 236 (0.92)
Gastrointestinal bleed 226 (0.88)
Mental and behavioural disorders 186 (0.73)
Preterm labour 184 (0.72)
Postcardiac arrest 183 (0.71)
Acute pain 180 (0.70)
Spinal injury 174 (0.68)
Extremity fracture 140 (0.55)
Pulmonary embolism 127 (0.50)
Bowel obstruction 122 (0.48)
Central nervous system disease 119 (0.46)
Diagnosis unspecified 82 (0.32)
Neoplasm 70 (0.27)
Pelvic fracture 62 (0.24)
Post surgery 52 (0.20)
Trunk fracture 2 (0.01)
Congenital defect 1 (0.00)
Submersion injury 1 (0.00)

Total 25 635 (100.00)

While most of these medications used during CCT are within the current
scope of practice for ALS practitioners, many are not meant to be used for
initiating care but rather for continuing care. The fact that 21.7% of patients
received one or a combination of medications during these transfers
suggests the complexity as it might result in multiple administration
methodologies and additional equipment use such as infusion devices.***!!
Furthermore, the medications administered during CCTs are often weight-
based, requiring complex calculations under high pressure.”!!

EMS training in the current SA context is heavily guided by the scope
of practice, skills and capabilities of the various cadres as outlined by the
Health Professions Council of South Africa (HPCSA).*” Owing to the
variation in training and the scope-driven nature of EMS training, ALS
practitioners often receive limited or no training on medications that are
not listed for initiation of care within their current scope of practice.'***!
Medications like propofol, phenytoin, phenylephrine, cisatracurium,
and antibiotics are used during some ALS transfers, but practitioners
may not have received adequate training on their use as these do not
form part of the standard scope of practice, and EMS practitioners get
trained on specific medications only, rather than classes of medications
as seen in other professions. It is evident that the practitioners handling
these transfers need additional training and possess limited exposure to
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Table 2. Indwelling devices and attachments of patients
undergoing transfers (N=72 061)

Description n (%)

Patient monitoring
25112 (97.96)
24 600 (95.96)

Non-invasive blood pressure
SpO, monitoring

Capnography 4236 (16.52)
Electrocardiography 637 (2.48)
ABGs 347 (1.35)

Vascular access

4434 (17.30)
Central venous line 260 (1.01)
Other, n<100 86 (0.34)
10 17 (0.07)

Ventilation and oxygenation

Peripheral intravenous line

4693 (18.31)
3365 (13.13)

Mechanical ventilation (unspecified)

Passive oxygen devices

BVM ventilation 247 (0.96)
Indwelling attachments

IC drain 470 (1.83)

Orogastric/nasogastric tube 210 (0.82)

Urinary catheter 203 (0.79)
Medication infusion devices

Infusion device 1733 (6.76)
Artificial airways

ET tube 1597 (6.23)

Oropharyngeal airway 578 (2.25)

Supraglottic device 18 (0.07)

Surgical cric 14 (0.05)
Circulation

Transcutaneous pacing 29 (0.11)

Synchronised cardioversion 5(0.02)
Total 72 061

(100.00)

SpO,=peripheral capillary oxygen saturation; ABGs=arterial blood gases; [O=intraosseous;
BVM=bag-valve-mask; IC=intercostal; ET=endotracheal; cric=cricothyrotomy.

and experience with certain medications crucial for the care of critically
ill and injured patients.'**** Research in this field consistently highlights
the substantial safety risks associated with performing procedures or
administering medications when practitioners lack regular exposure to
these skills or medications.*

Previous work has been done exploring the capabilities and scope-
of-practice requirements for SA ALS practitioners undertaking CCTs,
and positive consensus has been gained for many of the medications
reported in this study, thus highlighting the need for structured training
for CCRS practitioners.'>* In addition to dedicated training, it is
recommended that a dedicated crew be assigned to undertake all of the
transfers to ensure competency can be maintained.™

However, there is a consensus that additional dedicated training and
specialised equipment tailored for critically ill and injured patients
undergoing CCTs are necessary.*** In SA, all ALS practitioners have
the capability to carry out ALS transfers. However, the qualifications of
these paramedics are not consistent and vary from a 1-year certificate
to a 2-year diploma or a 4-year degree. It is unclear whether there is a
standardised approach to training across these qualifications or if they
are benchmarked against some criteria.!"*!

Critical care retrieval resources are often the most expensive resources
operated within the EMS and should be used to maximum efficiency;
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Table 3. Medications administered during CCT (N=5 564)

Description n (%)
Analgesics
Morphine sulphate 1107 (4.32)
Fentanyl 46 (0.18)
Paracetamol 3(0.01)
CNS depressants
Midazolam 1651 (6.44)
Ketamine 267 (1.04)
Diazepam 111 (0.43)
Propofol 89 (0.35)
Lorazepam 34 (0.13)
Etomidate 28 (0.11)
Phenytoin 16 (0.06)
Sodium valproate 10 (0.04)
Vasoactive/inotropes
Adrenaline 514 (2.01)
Isordil 96 (0.37)
Atropine 64 (0.25)
Nitroglycerin IV 34 (0.13)
Labetalol 33 (0.13)
Phenylephedrine 2(0.01)
Anticoagulants or thrombolytics
Aspirin 25 (0.10)
Clopidogrel 13 (0.05)
Streptokinase 10 (0.04)
Enoxaparin 1 (0.00)
Electrolytes
Magnesium sulphate 187 (0.73)
Sodium bicarbonate 10 (0.04)
Potassium chloride 8 (0.03)
Calcium chloride 4(0.02)
Anti-emetics
Metoclopramide 66 (0.26)
Neuromuscular blockers
Rocuronium bromide 391 (1.53)
Suxamethonium 9 (0.04)
Cisatracurium 6 (0.02)
Antiarrythimitics
Amiodarone 29 (0.11)
Adenosine 3 (0.01)
Bronchodilators
Beta 2 stimulants 135 (2.42)
Ipratropium bromide 55 (0.99)
Aminophylline 1(0.02)
Steroids
Corticosteroids 28 (0.11)
Dexamethasone 2 (0.01)
Betamethasone 1 (0.00)
Furosemide 56 (0.22)
Glucose 216 (0.84)
Insulin 112 (0.44)
Tranexamic acid (TXA) 11 (0.04)
Antibiotics 12 (0.05)
Other 68 (0.27)
Total 5564 (100.00)

we should aim to optimise the cost-benefit ratio, especially for resource-
limited settings such as SA.""**I The cost-effective use of such services
can partially be achieved if we ensure that we service the appropriate
patient population and cases, as advocated in the CCRS definition.!"!
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From work done in the SA context, it is clear that there is a significant
mismatch between the dispatch of EMS resources and actual patient
needs, resulting in significantly high levels of inappropriate emergency
responses and waste expenditure.*)

As a result, there are no clear guidelines or criteria for determining
which level of provider to dispatch for specific cases. To address this,
we could develop standardised protocols based on patient acuity and
medical needs and utilise data analytics to improve decision-making
processes.””*) Additionally, regular training and audits could ensure
adherence to these guidelines, thereby optimising resource allocation
and reducing the mismatch between the dispatch of EMS resources and
actual patient needs.

A recent study scrutinising the BEMC degree offerings at various
SA universities revealed that upon comparing all components,
the universities offering BEMC displayed more similarities than
differences.”’ Whether the contents and components being taught
are applicable to the SA patient population and healthcare system,
or if the students are sufficiently equipped for clinical practice,
remains uncertain. The majority of the patients transferred by ALS
in this study population align with the concepts and/or modules
being taught in the critical care transportation modules across SA
bachelor’s degrees; however, it is uncertain whether all the content is
covered at adequate depth to meet patient needs and complexity since
prehospital providers consistently feel underprepared and ill-equipped
to undertake CCTs.!"*']

Limitations

It is important to note that this study has several limitations. Firstly,
the study adopted a retrospective approach, utilising clinical records
for sampling and analysis. These records were not originally intended
for research purposes, potentially compromising the accuracy of the
diagnoses and clinical data. Additionally, since these case reports were
completed by the healthcare providers caring for the patients, the
research team could not independently verify the information.

The results may be inaccurate because ePCRs were used as the
primary data source. This may result in some inaccuracies and potential
recall bias, which, in some instances, limit the comprehensiveness and
overall accuracy of the study. Additionally, the study only considered
patients who underwent ALS transfers and did not consider the level of
patient acuity or analyse their conditions before and after the transfers.

Finally, because only patients who underwent ALS transfers were
included, it is possible that some cases that required ALS or where ALS
was requested but not available because of resource constraints were
missed.

Conclusion

This study is the first to analyse adult patients undergoing ALS transfers
within the WCG-EMS in SA from 2018 to 2021, offering a better
understanding of the patient population being transferred.

The study underscores the importance of continuous patient
monitoring, highlighting encouraging trends and improvement
areas, particularly in ECG monitoring. Medication practices
during transfers revealed inconsistencies and the need for better
training. These findings emphasise the necessity for standardised
protocols and structured training programmes, which could inform
educational initiatives, equipment procurement, and the development
of the CCRS curriculum in SA. Additionally, this research could help
establish clinical standards for dispatching specific ALS cadres based
on patient needs.
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