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The current infusion models we use for remifentanil, propofol and dexmedetomidine
were derived in small numbers of healthy adults. For propofol and remifentanil there
have been numerous studies looking at the accuracy of these models when used for
TCI, in quite diverse populations and occasional criticism of their accuracy. They
function surprisingly well clinically given the quite restricted populations they were
derived from. However, a robust model will fulfil the criteria of working well in
demographically and geographically diverse populations, representative of the broad
range of patients we meet in every day anaesthetic practice. Recently more complete
models for propofol and remifentanil that address this need have been created
(Table 1).

In the case of propofol, the new model does indeed embrace the full range of ages
and weights of patients that we encounter and represents a pooled analysis of 30
studies. The analysis is very sophisticated, but clearly justifies the incorporation of
the 18 model parameters it contains. It holds the promise of providing one model for
all our patients and should perform better when used for patients that currently do not
fit the cohort the March and Schnider models were derived in.

In the case of remifentanil, two studies have been published, one incorporating a
broad range of patient ages and the other a broad range of patient weights. There is
unfortunately no pooled analysis that incorporates the two, however review of the
models reveals little difference in performance.

Dexmedetomidine has not undergone the same rigorous appraisal. However there
are stable models available for our typical patients. Recently the new model by
Hannivoort was confirmed to be more accurate than the Dyke model in a small study.
Detailed PK-PD analysis has also revealed a link between the level of observed
sedation and the degree of bradycardia observed, providing an additional check on
the amount of drug we should target.

These models hold the promise of improving the accuracy of TCI for a broader range
of patients. The caution is that they do not account for PK-PD changes that occur
with trauma and disease.



Table 1

Number and diversity of volunteers and patients that have contributed data to some
Target Controlled Infusion models for propofol, remifentanil and dexmedetomidine
(Adapted from Reference 7).

Model No. of Age Weight | Number | Number of
patient | range range | of blood | model
s (years) | (kg) sample | parameters
s

Propofol

Marsh 16 25-65 |48-84 |481 7

Schnider 24 25-81 |44 - 1006 11
123

Eleveld 1033 0.5-82 | 0.68 - 15433 18
160

Remifentanil

Minto 60 20-85 |45- 1992 11
106

Eleveld 131 5days- | 2-106 |2634 12

85

Kim 229 20-85 | 45- 4455 9
215

Dexmedetomidine

Dyck 16 27-40 |71-98 | 224 7

Hannivoort 18 20-70 |51-110 | 408 I
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