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The risks of transporting critically ill patients within or 
between hospitals are well known [1 -6 ] .  The most com- 
mon problem is failure to control cardiorespiratory func- 
tion, resulting in physiological instability with impaired 
tissue oxygenation. This may have serious consequences. 
For example, as many as 50% of head-injured patients 
may be exposed to significant risk of  intracranial hyper- 
tension, even during intrahospital transfer [5]. Brain inju- 
ry will be exacerbated by hypoxaemia and hypotension, 
which have been documented in 15% and 7%, respective- 
ly, of  patients transferred to a regional neurosurgical ser- 
vice [7]. Indeed, no matter how short the distance or the 
time involved, critically ill patients arc inevitably put at 
greater risk when they are moved as equipment deficien- 
cies and inexpert attendants diminish the level of  care 
they receive [6]. There are several strategies that we should 
adopt to reduce these risks. 

Prediction of risk 

Can we identify patients who might deteriorate during 
transfer? Waydhas and colleagues [1] (this issue) describe 
the results of  a prospective observational study evaluating 
the effects on respiratory function of intrahospital trans- 
fer of mechanically ventilated patients to the operating 
theatre or radiology department. Ventilation was main- 

rained with an Oxylog emergency ventilator - a time-cy- 
cled, constant volume ventilator capable of delivering the 
pre-set tidal volume despite changes in respiratory me- 
chanics. Defined as a reduction of 20% or more in the 
POzFiO 2 ratio, a major deterioration of respiratory func- 
tion was observed in nearly 43% of transfers; in 10 pa- 
tients (20~ this condition persisted for more than 24 h. 
The variable most closely related to this deterioration was 
the prior requirement for positive end expiratory pressure 
(PEEP). There was no apparent relationship with severity 
of illness, age, transfer for surgery, initial PO; or trans- 
port time. The authors did not, however, check arterial 
blood gases after stabilising the patients on the transport 
ventilator; thus the timing and cause of  the increase in 
shunt cannot be identified from this article. PEEP re- 
stores lung volumes - most importantly, the functional 
residual capacity. Measuring and controlling PEEP accu- 
rately during transport is not easy, particularly when 
changes in patient posture [8], sedation and pulmonary 
blood flow may contribute covertly to changes in shunt. 
Portable ventilators are unable to duplicate exactly the 
gas flow pa*terns of modern ICU ventilators, and cannot 
accurately provide inverse ratio ventilation (IRV), which 
creates intrinsic PEEP. Changing ventilators may reverse 
beneficial redistribution of lung water by PEEP [9], the 
reestablishment of  which may take time [10]. It should 
not be overlooked during transfer, that PEEP is not with- 
out adverse effects: it may contribute to impaired tissue 
perfusion through a reduction in cardiac output. Evident- 
ly, patients receiving PEEP to reduce pulmonary shunting 
require particular care before and during transport, and 
the article by Waydhas et al. identifies a simple marker of  
risk. 

Are measures of  severity of  illness useful general 
predictors of  risk of complications during transfer? Scor- 
ing systems have been shown to be helpful for auditing in- 
terhospital transfers [6, 11]. Physiologically based sys- 
tems such as Apache II can reveal beneficial effects of  
therapy during transfer [1t]; however, they are also sus- 
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ceptible to misinterpretation when the normal physiologi- 
cal response to the stimulus of movement in less severely 
ill patients results in tachycardia and hypertension suffi- 
cient to increase the score for these components [11, 12]. 
Two paediatric studies provide conflicting conclusions 
about the value of severity stratification. Kanter et al. [13] 
suggest that more severely ill children are at increased risk 
for complications during transfer, and that low-risk pa- 
tients can be transferred safely by staff from the referring 
hospitals. Orr et al. [14], using a specialist paediatric 
transport team, were unable to find a relationship be- 
tween PRISM score and transport interventions, and also 
found that referral PRISM scores underestimated those 
calculated by the specialist team, an important point of 
scoring systems are to be used for identifying prior risk 
over the telephone. It seems likely that high-quality care 
will abolish the relationship between severity of illness 
and risk of complications, and paradoxically scoring sys- 
tems may therefore only be of value in predicting the risk 
of inexpert transfers. 

Risk-benefit assessment 

When patients are transferred for diagnostic investiga- 
tions such as radiology, will a positive or negative result 
alter patient management and outcome? Indeck et al. [4] 
demonstrated that management was altered in only 24% 
of their patients within 48 h of performance of diagnostic 
test requiring transfer to another department, although 
68% of them underwent potentially serious physiologic 
changes during transport. Decisions to transfer patients 
from the secure environment of the ICU should be made 
only by experienced senior staff. 

Timing of transfer 

It is well recognised that in both primary and secondary 
transport patients should be physiologically stable before 

transfer. However, a balance must be struck between 
maintaining stability and administering specific treat- 
ments in the receiving hospital. Postponing treatment is 
a substantial risk factor for multiple organ failure [15] 
and intensive care mortality [16]. A specialist transport 
team is more likely to get this balance right and to be able 
to continue providing expert life support during transfer, 
for the benefit of the disordered physiology [11]. 

Quality control and standards 

The most significant determinant of quality of care dur- 
ing transport is the training and expertise of  the attendant 
[6, 11]. Equipment for monitoring and providing organ- 
system support is obviously important, but miniaturisa- 
tion has resolved many of the problems associated with 
lack of space, and newer monitors are less susceptible to 
movement artifact. Funding, training, and retaining a 
specialist transport team is expensive, and health care ra- 
tioning in countries like the UK results in a high inter- 
hospital transfer rate [17] and inadequate resources for 
secondary transport [18]. Indeed, the variations in fund- 
ing for emergency care in Europe are a source of concern 
[19]. France and Germany perform better in this respect. 
In France the Service d'Aide Medicale Urgente (SAMU) 
provides a comprehensive transport and retrieval system 
that is also accessible by the general public through the 
telephone system, allowing direct contact with a doctor 
trained in resuscitation; medical staff attend emergency 
calls and control the transfer [20]. We should not allow 
variations in health care funding to determine standards 
of care in Europe. Standards should be based on objective 
evaluation of the scientific literature, and reports by 
working groups in the USA, Australasia and the UK ei- 
ther have been published [21,221 or are in progress [23]. 
This is an appropriate time for the European Society of 
Intensive Care Medicine to coordinate evidence-based 
recommendations on standards for intra- and inter- 
hospital transport of critically ill patients. 
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