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Intrahospital Transport of the Critically Ill Adult Patient 

INTRODUCTION 

 
The intrahospital transfer (IHT) of a critically ill patient is not an innocuous event. It is a hazardous 
and daunting task, full of possible risks, pitfalls and complications, much like an expedition into a 
dangerous, unchartered land.  
 
To quote Droogh et al: “Transport of critically ill patients is like an expedition. Participants have to 
be selected, preparation should be excellent, training extensive and surprises expected.”(1)  
 
The reasons for an IHT being such a dangerous expedition, is multifactorial. At the crux of it is 
that the most critically ill patient is physically moved, disconnected from the equipment that was 
maintaining reasonable stability, placed on less advanced transport equipment, and the number 
of personnel involved is drastically reduced. Especially in the peri-operative setting, the patient is 
transferred at the end of a long and taxing procedure, often after hours, when the practitioner is 
exhausted and their mental acuity is impaired.  
 
The aim of this booklet is to broadly discuss the most common adverse events, possible risk 
factors for these adverse events, complications and long term consequences of an IHT, in order 
to demonstrate the magnitude of the responsibility associated with an IHT of a critically ill patient.  
Evidence based methods to mitigate the risk will be explored, including the feasibility and 
practicality thereof in the South African government sector. 

USEFUL DEFINITIONS 

 
Critically ill 
This is a patient that has dysfunction or failure of one or more vital organs,that subsequently 
needs organ support. (2)  
Primary transfer   
Transport from site of injury or illness to the base hospital, i.e.  prehospital care.(3) 
Secondary transfer 
Combination of both interhospital - and intrahospital transports. (4) 
Interhospital transfer  
Transport from one hospital to another, either as step up care or step down care.  
Intrahospital transfer  
Transport within the same hospital, but between locations or departments. The transfer can be 
permanent, eg from the operating theatre or emergency department to the ICU for admission, or 
temporary, eg from ICU to CT scan for imaging. (5) This includes up to the first 30-60 minutes 
after arrival at the destination. (6) 
Intensive Care Unit (ICU) reinstallation 
Post-transfer phase, when the patient is re-settled in ICU, eg if a patient admitted to ICU returns 
from a trip out of ICU, such as from the operating theatre or the CT scanner.(6) 
Adverse event (AE) 
There are multiple different definitions for what constitutes an AE related to IHT. The most 
pragmatic definition is any incident or complication, whether preventable or unavoidable, that 
might have or did cause a reduction in the safety margin for the patient.(6) 
Serious adverse event (SAE)  
An AE directly related to patient care, with such serious consequences that without emergent 
corrective therapeutic intervention, may lead to mortality. (7) 
 
 



Page 4 of 18 
 

Unavoidable AE  
An AE that occurs despite the complete transfer having been performed in compliance with 
standard procedures and protocols for IHT.(2) 

INDICATIONS FOR IHT 

The main reasons for IHT, apart from ICU admission or reinstallation, are either for diagnostic or 
interventional procedures that cannot be performed bedside. Diagnostic procedures are usually 
done as follow up (37%) (such as a progress CT-brain), to identify a source of sepsis (34%) or 
bleeding site (14%), such as angiography. (8) Interventional procedures can be performed in the 
operating theatre, angiography suite, cardiac catheterization lab or in the interventional radiology 
department. Importantly, a risk-benefit ratio should be weighed up prior to each IHT when deciding 
to relocate a patient. A critically ill patient should never be transferred if the risk outweighs the 
benefit.(9) 

ADVERSE EVENTS OCCURRING DURING IHT 

There is an extremely wide range of AE incidences between the different studies. The main 
reason for the discrepancy is postulated to be the lack of standardization of the definitions of AE 
and SAE being used in the different studies. Thus the results of the individual publications cannot 
be compared to one another(7). An additional reason for the differences in AE rates, is the wide 
range of interventions employed in different units to improve quality of IHT. 
 
Recently reported AE rates related to IHT depend on whether a dedicated IHT team is used (as 
low as 1.7%)(10), compared to intensivist led IHT (25.2%) (11) vs studies from the emergency 
department (ED) to the ICU (22.2% (12) and 67.9%(13)).  A French study yielded 45.8% AE, but 
excluded transfers to and from the operating room(14).The highest incidence was reported in a 
recent major Chinese study as being as high as 79.8% (15). SAE (i.e. leading to mortality without 
intervention) have been reported as high as 8.9-16.8% (13, 14).  
 
There is a very wide spectrum of AE reported in the literature. For each study and publication 
reviewed for this booklet, the incidences of the different AE fluctuate widely. Thus, this booklet 
only includes a list of the most common AE and is not an all inclusive inventory. AE can be 
subdivided into SAE and other AE, including patient related, equipment related and miscellaneous 
AE. 
 

Serious Adverse Events 
These are AE that, if no immediate corrective intervention is applied, will likely result in death. 
This includes cardiac arrest, unstable new arrhythmias such as fast atrial fibrillation, ventricular 
tachycardia or fibrillation and a high degree AV-block. Accidental extubation en route may lead to 
airway loss, asphyxia and catastrophic desaturation, ultimately possibly leading to brain damage 
or death.  
Of note, in multiple studies, there were no cases of cardiac arrest documented during IHT (11, 
14, 15). However, a very recent retrospective Korean study yielded a 1.5% incidence of 
cardiopulmonary arrest during IHTs that were all executed by a rapid response team. Risk factors 
associated with the SAE of cardiac arrest, was identified by a univariate logistic regression 
analysis as need for  ≥ 3 vasopressors, history of myocardial infarction and manual ventilation. 
(16). 
 

Patient related AE 

Cardiorespiratory events include desaturation, lung derecruitment, aspiration, pneumothorax 
(13), tachypnoea, ventilator dyssynchrony, bradycardia, tachycardia, hypotension and 
hypertension (12). Biochemical AE include hyper – and hypoglycaemia and hypernatraemia(17). 
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Glucose dysregulation is most likely due to interruption of enteral or parenteral feeds, or 
discontinuation of insulin infusions during IHT (5). Most publications do not report on arterial blood 
gas (ABG) related AE, including abnormalities of pH, PaO₂, PaCO₂ (hyper – and hypocapnia), 
bicarbonate and lactate that developed during IHT. Jia et al however demonstrated a 46.9% 
incidence of ABG related AE (15). Hypothermia is a very important and common patient related 
AE, as patient warming is near impossible en route. Hypothermia may be protective in the post 
cardiac arrest setting, but in most other instances, especially trauma, it has detrimental 
complications of its own (12). Raised intracranial pressure (8) is a critical AE, especially in patients 
with traumatic brain injury, or those who need neuroprotection post cardiac arrest or post 
operatively. This is why capnography (2) and the head up position during IHT for patients needing 
neuroprotection, is of the utmost importance. 
 
Once again, different publications use different cut of values to define most of these AE. The 
following seems to be the most useful cut offs in our setting: hypotension (SBP <100mmHg or MAP 

<65mmHg), hypertension (SBP >140mmHg), desaturation (SpO₂≤90%), hypoglycaemia (Blood glucose 
<4g/dl) and hypothermia (skin temperature <35.5). 
 

Equipment related AE 

There is a legion of equipment related AE that can emerge during even the (seemingly) most 
uncomplicated of IHTs. These include oxygen supply failure (eg an empty cylinder), monitor, 
syringe driver - or transport ventilator failure (including due to battery failure (12) or disconnection 
from the patient mid IHT) and line failure (8), consisting of central and peripheral intravenous 
lines, as well as arterial lines (displacement, infiltration, disconnection, obstruction and tangled 
lines). As an example, a disconnected arterial line during IHT transfer may lead to significant 
blood loss and incorrect placement of a pressure transducer can lead to incorrect doses of 
inotropic infusions and ultimately missed hypotension.   
 
An Australian study by Papson et al, demonstrated that 45.9% of unexpected events, was due to 
equipment related issues. These ranged from as basic as saturation probe displacement or 
disconnection and power lead tangles, to the more serious ventilator failure. They further 
demonstrated a 25.8% incidence of line related events, including tangles of IV-lines and CVC 
displacement, which may interrupt inotropic support, which in turn can lead to haemodynamic 
instability. (13). 
 

Miscellaneous AE 

This diverse list of AE includes biting or blockage of the endotracheal tube, excessive secretions, 

pulling out of nasogastric tube, disconnection of urinary catheter, agitation,(14) anxiety, pain, 

bleeding, incomplete muscle relaxation or reversal (13), nausea and vomiting (4) and accidental 

evisceration when negative pressure is lost on a Bogota bag (5). 

RISK FACTORS FOR AE DURING IHT  

 
In Beckman et al’s cross sectional case review, there were more than nine hundred contributing 
factors recognised in 176 reports of adverse events. This implies that the origin of most AEs are 
multifactorial.(18) There are multiple different ways to classify the risk factors that contribute to 
IHT.  
Fanara et al subdivides the risk factors into four categories(7):  

1. Technical or equipment related risk factors 
2. Transfer team related risk factors, including human errors 
3. Organisational risk factors 
4. Patient related risk factors, including physiological changes associated with IHT 
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Figure 1: Risk Factors for IHT 

 

 
 

Technical or equipment related risk factors 

Beckman et al identified inadequacy, failure, poor maintenance, poor design, inadequate in 
service maintenance and lack of equipment, as equipment related risk factors (18).  A French 
prospective, observational study by Parmentier-Decrucq et al, showed via univariate analysis that 
risk for adverse events increase if more than 4 infusion pumps are in use (OR 5 95% CI 1.1-23.8, 
p-value 0.04)(14). 
 

Transfer team/human related risk factors 

To err is human. There are thus multiple human errors or risk factors that may lead to AE. 
Beckman et al classifies human contributing factors as skill-based errors, rule-based errors and 
knowledge based errors. These include lack of knowledge, judgement errors, lack of problem 
identification, being too hasty (thus not assessing and preparing the patient properly and allowing 
enough time to reach physiological homeostasis), distraction, inattention, stress and not following 
protocol (18). This list very much reminds one of the University of Aberdeen’s ANTS system 
(Anaesthesia Non-Technical Skills)(19), a set of skills that is difficult to teach and learn, but 
imperative to function effectively as an anaesthetic consultant. (See figure 2).  
 
Seniority of the lead transporter plays a significant role. Parmentier-Decrucq et al showed that if 
the physician accompanying the patient has at least six months full-time ICU training, or if he or 
she is an anaesthetic trainee, the AE-rate drastically decreases (14). In a prospective 
observational study, Papson et al established that AE rates were inversely proportional to how 
senior the transporting physician was. Emergency medicine consultant led transfers yielded 130 
AE per 100 transfers, where junior registrars yielded 221 AE per 100 transfers and senior 
registrars yielded 171 AE per 100 transfers. (13) 
 
 
 
 
 

Technical/ 
Equipment related

Transfer 
team/ 

Human 
related

Organisational

Patient 
related
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Figure 2: Anaesthesia Non-Technical Skills (19) 
 

 
 

Organisational risk factors 

This is a very broad set of risk factors, looking at poor preparation and coordination of IHTs, as 
well as inadequate communication between teams (18). Substandard transfer protocols and poor 
(or lack of) in service training programmes and lack of adequate supervision is included in this 
subset (18). Inadequate liaison or communication between the transport team and the receiving 
team was the most common organisational risk factor identified by Beckman et al, ultimately 
leading to prolonged delays during IHT (18). Closed loop communication between individual team 
members and between the transporting and receiving team, is of utmost importance (20).  
 
Even something as simple as having an incorrect patient ID wrist band (12) or something more 
extravagant, such as getting stuck in an elevator (13), or simply not having a clear path to the 
destination, may lead to detrimental consequences. A recent Chinese prospective multicentre 
observational study, showed that transferring patients after hours (from 17:00-08:00)(OR 0.64 
95% CI 0.22-1.99, p-value 0.43) and duration of transfer in minutes (OR 1.01 95% CI 0.99-1.03, 
p-value 0.32) are not independent risk factors for patient related AE occurring during IHT (15). 
 

Patient related risk factors 

Patient related risk factors make up the bulk of the risk factors and are often, unfortunately, non-
modifiable. There is some discrepancy in the literature, but the bulk of the literature seems to 
point towards severity of illness being a strong risk factor for AE during IHT. Intuitively, this makes 
sense, as the more critical or physiologically unstable the patient is, the more likely it becomes 
for the patient to decompensate during transport.   
 
But why do patients decompensate during transfer? Critically ill patients have inadequate 
physiological reserve (12) and any alteration in their physical condition during IHT may have 
detrimental effects. Physically moving a patient causes changes in posture, shifting of solid 
organs, splinting of the diaphragm, physical pain, anxiety and discomfort.  A change in posture 
may rapidly lead to an empty right ventricle, ultimately causing a state of low cardiac output from 
decreased preload. Moving a patient on a horizontal or vertical level (eg via elevators) may cause 
vibrations, as well as acceleration and deceleration forces to have an inertia effect on organs and 
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major blood vessels, as well as tissue damage and discomfort (9, 11). A change of environment 
may impact on temperature fluctuations, leading to hypothermia (9). There is a small, but very 
real chance that moving a patient may exacerbate an existing injury, eg the possible dislodgement 
of a newly formed haemostatic clot, worsening of extremity fractures via displacement, or 
converting bony c-spine injuries to much more severe spinal cord injuries(5). 
 
A study performed in Johns Hopkins hospital, demonstrated that only 17% of AE happened during 
level 3 transfers (ie patients that are not on inotropes, non-intubated patients, or ventilator support 
of FiO₂ < 40% & PEEP ≤ 5cmH₂O), whereas 83% of AE occurred during level 4 transfers (ie 
needing inotropes to maintain haemodynamic stability, FiO₂ >40%, PEEP >5cmH₂O)(10). 
Parmentier-Decrucq’s univariate analysis showed that need for PEEP of more than 6 cmH₂O (OR 
2.28 95% CI 1.3-4, p-value 0.003) and need for treatment modification prior to transfer, especially 
fluid boluses and need for sedation prior to transfer, were associated with a higher incidence of 
adverse events. The study however demonstrated that severity scores, both the SOFA score on 
the day of IHT or the SAPS II score on admission, did not predict AE during IHT (14). 
 
 Jia et al (15) performed a univariate and stepwise multivariate logistic regression to identify 
specific patient related risk factors present prior to transfer, and found the following to be 
significant patient related risk factors: (Table 1) 

 Patients with APACHE II scores of 20 or more vs patients with APACHE II scores of 11 or 
less 

 pH <7.35 or >7.45 

 PaCO₂ <35mmHg or >45mmHg 

 Lactate ≥ 2 

 Blood glucose, either hypoglycaemia or hyperglycaemia 

 Heart rate, either bradycardia or tachycardia 

 Need for vasoactive drug infusions  
 
Table 1: Risk factors for patient-related AE during IHT (15) 

 

Risk Factor Univariate analysis Multivariate analysis 

 OR (95% CI) p-value OR (95% CI) p-value 

APACHE ≥ 20 2.11 (1.14-3.88) 0.02 1.89 (0.98-3.67) 0.06 

pH <7.35 or >7.45 1.55 (1.34-1.88) 0.01 1.53 (1.32-1.88) 0.01 

PaCO₂ <35mmHg or 
>45mmHg 

1.61 (1.38-1.97) 0.04 1.49 (1.29-1.81) 0.00 

Lactate ≥ 2 2.11 (1.10-4.07) 0.03 1.47 (1.04-2.08) 0.03 

Glucose <4 or >10mmol/L 2.27 (1.21-4.28) 0.01 1.97 (1.01-3.84) 0.04 

Heart rate <50 or >110 bpm 3.02 (1.40-6.51) 0.00 2.73 (1.21-6.16) 0.02 

Vasoactive drug support 2.02 (1.09-3.75) 0.03 1.85 (0.97-3.55) 0.06 

 
Interestingly, level of consciousness (GCS score), tachypnoea or hypoventilation, if the patient is 
intubated and ventilated, bicarbonate levels, hypertension or hypotension prior to transfer, were 
not identified as significant risk factors for the development of AE during IHT in Jia et al’s findings.  
(15) 
 
As these patient related risk factors are often unavoidable and unmodifiable, it stands to reason 
that some of the complications or physiological deteriorations happening during transfer, may 
have happened in the ICU as well.  Day et al published a very useful list of physiological red flags 
to look out for prior to embarking on an IHT(21). If any of these are present prior to transfer, one 
should be convinced that the benefit outweighs the risk of transfer, and be extra vigilant during 
the IHT, as the risk for AE is very high (Figure 3).  
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Ideally, one wants to optimise a critically ill patient prior to transfer, in order to mitigate the risk. In 
reality however, one often has to balance achievability of stability, with the need for urgent 
transfer, eg urgently moving a bleeding patient to the operating theatre to get haemostasis, and 
the readiness of the receiving team (4). 
 
Figure 3: Physiological red flags: Day et al (21) 

 

 

LONG TERM COMPLICATIONS OF AE POST IHT 

 
We do not always realize how IHTs have affected our patients in the long term. Bercault et al 
performed an exposed/unexposed cohort study to specifically investigate IHT as a risk factor for 
the development of ventilator associated pneumonia (VAP).  This study showed a 26% incidence 
of VAP in those that have undergone an IHT vs 10% in those that did not undergo an IHT. 
Nonetheless, there was not a significant difference in mortality rate between the two groups. (22).   
 
The OUTCOMEREA study group specifically looked at complications post IHT in mechanically 
ventilated patients, by performing a multicentre, prospective cohort study, with an 
exposed/unexposed study nested within the cohort. The study group matched each exposed 
patient (had an IHT) to four unexposed patients (did not undergo an IHT) via a propensity score 
evaluating the need for IHT, in order to minimize confounding factors. The exposed group showed 
a significantly higher incidence of deep vein thrombosis (1.33% vs 0.24%), atelectasis (1.51% vs 
0.42%), pneumothorax (1.63% vs 0.54%) and VAP 8.56% vs 4.37%). Very importantly, the 
exposed group had an increase of length of ICU stay of at least 4 days (p value 0.0002), but the 
mortality rate was not significantly increased, both in ICU and at 28 days (17). This significant 
increase in length of stay may have far reaching financial complications in our resource limited 
public sector. Another French study however failed to demonstrate an increase length of ICU stay 
in patients that have undergone IHT (14). 
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Another less severe long term consequence associated with IHT has been identified as 
relative/patient dissatisfaction (18), that can have further litigious or financial consequences and 
cannot be ignored. 

HOW TO MITIGATE THE RISK? 

 
Avoid the IHT in the first place 

Prior to any IHT, one should ask the question if the transfer is entirely necessary, or whether the 
problem can be solved, or the clinical question can be answered, at the bedside.  With the current 
advances in medical science, there are many alternative yet effective investigations that can now 
be done at the bedside. Examples of diagnostic investigations include bedside unit (BSU) x-ray 
films, ultrasonography of the heart (cardiac echo), lungs, abdomen and even optic disc to 
determine the presence of raised ICP. Portable CT scanners have even been developed. 
Regarding invasive procedures, the development of the percutaneous tracheostomies, fibreoptic 
intraparenchymal intracranial pressure monitoring and even bedside surgery such as gastrostomy 
(7) and wound debridements, has avoided numerous IHTs (8).  
 
Unfortunately, in our resource constrained setting, we do not have all of these available and often 
times, IHT is unavoidable. Furthermore, IHT is unavoidable for all critically ill patients in the 
emergency department (ED), unless they demise in the ED (23). We thus have to explore 
methods of how to make our IHTs safer. Day et al developed a useful decision tree re the decision 
to transfer (Figure 4) (21).  
 
Figure 4: Transport decision tree: Day et al (21) 

 

 
 

Who is transporting the patient? 

An Indian prospective observational study investigated the impact of an intensivist led transport 
team on the incidence of AE during IHT of the critically ill. The study yielded a 25.19% incidence 
of AE and suggested that AE can be minimized by having a qualified intensivist lead the team 
(11). They however did not use a control group, so it is uncertain if there was a true decrease in 
AE. 
 
IHT performed by specialized retrieval teams have been suggested (3, 9). A logistical problem 
however arises if the team is needed for two IHTs at the same time. A retrospective review in 
Johns Hopkins hospital looked at the effect of a specialized, dedicated IHT team on AE rates. 
The study demonstrated an overall 1.7% AE rate, the lowest of all the published AE rates.  
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In a resource poor setting, as is the case in most public sector hospitals in developing countries, 
excluding some academic hospitals, the use of a specialist intensivist for this purpose, is an 
inappropriate use of a scarce resource and dedicated IHT teams are not financially viable. 
 
In most publications and guidelines, the minimum safe number of members of a transport team 
is at least two people (24), preferably a qualified nurse and a doctor (6). This minimum number is 
non-negotiable. One study even suggested a three person team as being the ideal number (14), 
but this is probably not feasible in a setting with staffing shortages.  
 

Protocols and checklists 

There are a multitude of guidelines and recommendations published in the literature. Table 2 is a 

summary of the most commonly quoted recommendations. These recommendations all vary from 

each other, however, the crux of them all is standardization of IHT via protocols and/or checklists, 

uninterrupted monitoring of vital signs and dedicated transport equipment that is regularly 

checked. Focus is placed on adequate training of those involved, good communication and 

planning between transferring and receiving departments, and contemporaneous documentation 

before, during and immediately after IHT.(2, 5, 18, 25-27) 

Table 2: International guidelines and recommendations 
 
Author/Society Year Title 

Warren et al(27) 2004 Guidelines for the inter- and intrahospital transport of critically ill 
patients 

Beckman et al(18) 2004 Incidents relating to the intra-hospital transfer of critically ill 
patients 

Intensive Care Society(26) 2011 Guidelines for the transport of the critically ill adult 

Quenot et al(2) 2012 Intrahospital transport of critically ill patients (excluding 
newborns) recommendations of the SRLF, SFAR, SFMU 

ANZCA, ACEM, CICM(25) 2013 Guidelines for Transport of Critically Ill Patients 

Knight et al(5) 2015 Complications during intrahospital transport of critically ill 
patients: Focus on risk identification and prevention 

 
Protocols are systematic descriptions of detailed processes, procedures or plans (28). Protocols 
are very extensive, take very long to read and transporters tend to significantly deviate from it 
during an emergency situation(7). A checklist, in contrast, is simpler and easier to follow. It is a 
sequential itinerary of tasks or items, to aid memory recall, in order not to miss out any crucial 
steps. (28). Protocols and checklists complement each other. The use of checklists in medicine 
improve quality of care, by promoting standardization, identifying high risk patients, improving 
communication, and limiting acts of omission and human error under rushed and high stress 
situations. (9, 28). By using the checklist as an interdisciplinary tool, it further aids in 
communication between the transporting and receiving team (9). Checklists should evolve as new 
best practice evidence becomes available, so checklist should be reviewed and modified on a 
regular basis (9, 28).  
 
Nevertheless, there are some disadvantages to using protocols and checklists. Doctors or nurses 
filling in these checklists may develop checklist fatigue and see the checklist as yet another piece 
of unnecessary paperwork that needs completion, instead of using it as a guide to improve the 
IHT. Too lengthy checklists, may lead to unnecessary delays in the IHT. Furthermore, the wording 
of a protocol or checklist should never bind the clinician to do something against their clinical 
judgement, as adherence to a checklist is not practically feasible in all situations (28).  
Again, not one checklist is the same among the different guidelines, but there are many 
similarities. Table 3 is a summary of the most common components in the published checklists.  
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Table 3: Summary of the Content of published IHT checklists/tools 

Author Jarden (24) 
 

Fanara(7) Choi (23) Brunsveld-
Reinders  (6) 

Comeau  (9) Knight (5) 

Year of publication 2009 2010 2011 2015 2015 2015 

Equipment  

Transport 
ventilator 

 +  + + + 

Batteries charged  +  + + + 
Adequate O² + + + + + + 
Transport monitor 
(SpO², ECG, NIBP) 

+ + + + + + 

Capnography + +  + + + 
ICP-monitor +     + 
Transport bag/box +   +   
Intubation 
equipment 

 +     

Bag-mask 
ventilator 

+ +  + +  

Portable suction  +    + 
HMEF    +   
Infusion pump   + +   
Defibrillator +   +  + 
Drugs/Fluids:  

Vasopressors + +  +  + 
Sedation + + + +  + 
Analgesia + +    + 
Paralysis + +     
IV-Fluids + +  + + + 
Stop enteral feeds    +   
Patient preparation  

Name band + + + + +  
Assess ± stabilize + + +    
c-spine assess ± 
protect 

+    + + 

IV-access + + + + +  
ETT placement & 
depth confirmed 

+ + + +  + 

Lines/tubes/cables 
untangled & 
secured 

+ +  + + + 

ICD unclamped + +     
Prevent 
hypothermia 

 +     

ABG review +      
Organization  

Receiving unit 
informed of ETA 

+   + + + 

Transport route 
clear 

 +     

On arrival:  

Power cables 
plugged in 

+ +  + +  

Humidifier on    +   
Zero transducers +     + 
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Report adverse 
events 

+  +  + + 

 

Education and training 

Interviews held with doctors and nurses involved in IHT, revealed that they subjectively felt that 
they would be more confident during an IHT if they received more teaching and practical training 
in the art of safe IHT (6).  
 
One of the only before and after intervention trials regarding decreasing AE related to IHT was 
performed by Choi et al in Korea. They developed an evidence based checklist for IHT to be used 
by the ED nursing staff involved in IHT and then undertook a  4 hour training session to educate 
the ED nurses on how to use the checklist and to develop essential skills necessary for safe IHT, 
including basic life support (BLS) training. A written exam followed the training to assess 
effectiveness of the session. AE decreased significantly from 36.8% to 22.1% (p value 0.001) and 
SAE decreased significantly from 9.1% to 5.2% (p value 0.005) post intervention. Of note is that 
doctors did not routinely accompany patients on IHT and part of the checklist tool was to identify 
patients that should have a doctor accompany the patient. (23) 
 
An Iranian study compared the effect of large group didactic lecture based teaching to a small 
group, one day practical clinical course based teaching, on the incidence of AE during IHT. The 
teaching included how to operate a defibrillator, infusion pumps and portable ventilator, as well 
as how to mask ventilate, intubate and how to effectively monitor a patient during transfer. The 
study reported a significant reduction in AE after the clinical course compared to the lecture based 
teaching. (29) 
 
In service training is of the utmost importance. In the UK, the intensive care competency based 
core curriculum heavily focuses on transport medicine. There is a need for national or even 
international “transit care medicine” training programmes. (30).  
 
Simulation training recreates a possible or real event, that can be reproduced over and over again. 
Johns Hopkins Simulation Centre (20), emphasises the advantages of using simulated scenarios 
to practice algorithms (and checklists) and improve performance by repetition, whilst avoiding 
harm to patients. Simulation training can be used to both improve the clinical aspects of the 
transfer, as well as to improve teamwork, by practicing situational awareness, closed loop 
communication, assertive communication and workload management (20). Simulated scenarios 
can be used to validate and pilot checklists and protocols in a clinical scenario as well (28). 
 

Clinical governance 

It should become mandatory to undergo frequent formal education and training regarding IHT and 
clinical skills competencies should be regularly assessed and recertified (10). It is imperative that 
any AE arising during IHT should be recorded and documented as a critical incident or morbidity, 
depending on the exact AE and the severity thereof and departments involved in IHT of the 
critically ill, should regularly audit the quality of IHT. The appointment of hospital, regional and 
even provincial and national coordinators is necessary to oversee, coordinate, advise on and 
audit the quality of IHT at each of the levels mentioned (4). 
 
 

What is my suggestion? 

After doing an extensive literature review, the author, in conjunction with expert opinion from 
various subspecialist intensivists in the PMB hospital complex, produced a bundle of interventions 
to improve quality of care during IHTs. The bundle consists of: 
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1. IHT protocol, summarized as a checklist, which becomes the formal written handover 

documentation (Table 4) 

2. Transport  backpack and drug box based on the IHT protocol’s inventory lists 

3. Simulation training of IHT for the critically ill patient 

a. Small group practical simulation training for interns and junior medical officers using 

a high fidelity simulation dummy 

b. IHT training video using a simulator, that is screened at predetermined meetings or 

teaching opportunities of the various departments that are key role players in the 

IHT process 

Of note is that this specific checklist does not include some of the common recommendations 
made in the literature, such as a portable defibrillator, portable suction device, ICP monitoring and 
capnography on the transport monitor, as it is not currently feasible in our clinical setting, unless 
funds are made available to replace current transport monitors and the PMB hospital complex 
does not have neurosurgery available to place ICP monitors. 
 
In an as yet unpublished pre and post intervention trial, this bundle of interventions has proved to 
significantly reduce equipment related AE, as well as significantly decreased the need for the 
receiving practitioner in ICU to intervene in the first 30 minutes of arrival in ICU. 

 

Table 4: Checklist for the intrahospital transport of critically ill patients to ICU PMB hospital complex 

Demographic Data: 

Name:  Hospital number:  

Date:  Time: : Primary location:  

Lead transporter level: Intern/MO/Reg/Consult Number of personnel for transfer:  

 

 Equipment:  

Transport monitor  SpO₂ probe  ECG  

NIBP cycling 2.5 min  IBP (on inotropes)  Transport box  

Syringe driver  Airway equipment as per IHT protocol  

‘E’ O₂ cylinder & Functional gauge (>75Bar)  Transport ventilator & circuit  

Bag-valve resuscitator with O₂ tubing  Batteries fully charged  

 

Patient Preparation: 

OPA inserted  Confirm ETT placement   ETT depth @ teeth cm 

Urinary catheter  NG-tube if indicated  IV-lines functional  

A-line (if indicated)  CVP (if indicated)  Tidal Volume ml:                          

SpO₂ % Heart rate (bpm)   BP (mmHg)  /    

Glucose (mmol/L)  Temperature ⁰C MAP (mmHg)  

Adrenaline:                       mcg/kg/min FiO₂                                                % Patient stable  

 

Transport Drugs: 

Crystalloid flush  Etomidate ampule  Sux ampule  

Rocuronium ampules x2 (if Sux contra-indicated)    

Adrenaline infusion running if : ≥0.2mcg/kg/min at any time/stopped <30min prior to transfer  

Emergency drugs:   Adrenaline  1mg in 9ml 0.9% saline in 10ml syringe= 100mcg/ml  

Sedation given to all 
intubated patients: 

Ketamine 0.5mg/kg  Fentanyl 2mcg/kg  

Midazolam 1mcg increments  ET AA <0.3 MAC  
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Muscle paralysis for all 
patients: 

Reparalyse:  50%  NDMR  intubation dose 5min before transfer or  

Reversal with Neostigmine 0.04mg/kg & Glycopyrrolate 0.01mg/kg  

 

Communication: 

Inform ICU staff of ETA, condition of patient, needs incl sedatory & inotropic infusions  

Send  somebody to clear path to ICU, especially to hold escalator  

 

Arrival in ICU: 

SpO₂ % Heart rate (bpm)   BP (mmHg)  /    

Glucose (mmol/L)  Temperature ⁰C OPA  removed  

Handover to ICU doctor & nursing staff  Equipment charging  

Communicate & document adverse events  O₂ cylinder closed  

 

Special considerations: refer to IHT protocol: 

C-spine unstable / not cleared  Neuroprotection  
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CONCLUSION 

 
IHT remains a dangerous and stressful endeavour, yet it is still regarded by many as an 
afterthought during the management of the critically ill patient, a type of “Cinderella activity”(30). 
There is a legion of risk factors that contribute to the development of AE during IHT, that ultimately 
have far reaching long term complications. The patient related risk factors are sadly often not 
modifiable. This however means that extra attention and effort should be placed on limiting or 
even avoiding the risk factors that are in our control, such as the technical, organisational and 
human related risk factors.  
There is NO proof that a “scoop and run” tactic is appropriate in the IHT of the critically ill. A time 
out to ensure proper assessment, monitoring and preparation of the patient, correct transport 
equipment and drugs and clear communication between teams is integral components of the 
process. Checklists and protocols are very useful to aid in this process. It is clear that education 
and training is of utmost importance in the quality improvement process, yet formal training on 
how to effectively and safely execute an IHT, is clearly lacking in most institutions. As the cause 
for AE during IHT is often multifactorial, the prevention thereof should be multifactorial as well, 
such as an intervention bundle to improve quality of IHT. Commitment to quality improvement 
should start at the hospital management level, with clinical governance playing an important role. 
 
IHT is like an expedition into a dangerous and unchartered land. Welcome to the jungle. Are YOU 
ready for it? 
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