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Editorial 

Anaesthesia 
pharmacoeconomics 

In Canada, governments are beginning to attack spending 
deficits. No country can afford the health care that is 
available. In the last decade the cost of providing health 
has far exceeded other financial indices such as GNP. 
All aspects of health care will be scrutinized and anaes- 
thesia will not be excluded. 

Ironically, there can seldom have been a time when 
so many anaesthesia-related drugs have been introduced 
or whose introduction is imminent. These include anaes- 
thetic induction agents (propofol), neuromuscular block- 
ing drugs (doxacurium, pipecuronium, mivacurium, ro- 

curonium), inhalational anaesthetics (desflurane), local 
anaesthetics (ropivacaine) and several others including ke- 
torolac, ondansetron, esmolol, etc. Most of these drugs 
are likely to be more expensive that those which they 
might replace. Which will be introduced into clinical 
practice, how many can we afford, and how will it be 
decided? Until recently, it was only necessary to dem- 
onstrate that a new drug was safe and effective. Although 
anaesthetic drugs do not save lives or even prolong them 
they are responsible for less than 10% of most hospitals' 
pharmacy budgets so that, after the appropriate appli- 
cation the drugs are usually approved for addition to the 
hospital formulary. The introduction of the intermediate 
neuromuscular relaxants, atracurium and vecuronium, a 
decade ago raised doubts but demonstrations of their 
greater safety than existing agents was sufficient support. 

The widespread popularity of propofol changed the 
rules. Given a free choice, propofol rapidly became the 
most popular anaesthetic induction agent. Recovery was 
rapid and free from hang-over, and the incidence of nau- 
sea and vomiting after anaesthesia was reduced, at least 
in the immediate postoperative period. This was achieved 
with a drug which had a similar complication profile to 
thiopentone. However, it was ten times more expensive. 
The cost was justified, not only because it improved the 
quality of care, but it was also suggested that, with its 
use, hospitals could actually save money. Comparisons 
of total anaesthetic drug costs appeared to show a re- 
duction after its introduction. 1 More impressive was the 
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demonstration that more rapid recovery allowed earlier 
discharge with the possibility of greater through-put of 
patients. 2 It should be remembered that the block budget- 
ing of most hospital financing in Canada forbids such 
logic. Increased through-put is likely to generate more 
expenditure from greater consumption of supplies, drugs, 
etc. More rapid emergence and discharge from hospital 
would only result in savings if it were accompanied by 
a reduction in staff. Obviously, more sensitive and com- 
prehensive methods of estimating the "true" drug cost 
are required. 

The "true" cost of treating a patient with any drug 
is more than the cost of its acquisition. To this must 
be added its preparation, dispensing and distribution (e.g., 
single daily oral dosing vs repeated parenteral admin- 
istration). Assessments need to be included of the cost 
of non-treatment in terms of hospital stay, consumption 
of other aspects of health care, lack of productivity, and 
quality of life. In addition, the cost of complications must 
be included together with some assessment of the rela- 
tionship between outcome and therapy. Clinical trials be- 
fore the introduction of new drugs are mainly concerned 
with efficacy and safety and seldom include an economic 
evaluation. 

A new science "Pharmacoeconomics" has grown up 
to describe and analyze the costs of drug therapy to health 
care systems and society. 3 It is based on the principle 
that it is not just the price of drugs which is important 
but their total impact on resources. The science has de- 
veloped an associated jargon and defined terms such as 
"Cost Benefit Analysis," "Cost Effectiveness Analysis," 
"Cost of Illness Analysis," "Cost Minimization Analysis," 
"Cost Utility Analysis," etc. so that their specific use is 
understood. More important, recommendations for study 
design ensure that complete evaluations are performed. 
Jolicoeur et  al. have described a ten-step approach: to 
define the problem, determine the perspective, define the 
outcomes and alternatives, select the appropriate meth- 
odology, allocate monetary values on outcomes, identify 
resources, establish probability of outcome, use decision 
analysis, discount or increment costs, and present results. 4 
No doubt such methods will be incorporated into the 
evaluation of new pharmacology in anaesthesia. 
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There are signs of a different approach to the study 
of new drugs in anaesthesia. In the United States, concern 
for the introduction of Health Care Reform may have 
led to a recent evaluation of the "Costs of Anaesthesia "5 
which was accompanied by an editorial from Senator .I.D. 
Rockefeller (brief, few details and no references), 6 White 
and Watcha have reviewed the cost-effectiveness of the 
new anaesthetic drug for patients undergoing ambulatory 
surgery. 7 A few attempts have been made to compare 
the new drug with existing agents. Booth et al. in an 
examination of rocuronium, a neuromuscular drug un- 
dergoing clinical studies, compared its pharmacodynamic 
behaviour with vecuronium, the drug that it may replace, s 
Rathmell et al. asked whether the cost of the new neu- 
romuscular relaxants, doxacurium and pipecuronium, 
was justified. 9 They showed that when compared with 
pancuronium in cardiac surgical patients, the latter pro- 
duced a mild tachycardia after administration and after 
tracheal intubation which resulted in no haemodynamic 
sequelae. However, the prices of 2 X ED95 dose equiv- 
alents of each drug were pancuronium $1.69, doxacurium 
$19.60, pipecuronium $22.88. They concluded that the 
added cost was not warranted. 

New drugs will be more expensive than their prede- 
cessors. No doubt, if the cost is justifiable either in terms 
of patient outcome or in a greatly improved quality of 
care, then they will be accepted and embraced into prac- 
tice. The purpose of pharmacoeconomics is not to identify 
the cheapest drug but to evaluate the total cost of treat- 
ment. 

La pharmaco-rconomie 
et l'anesthrsie 

Au Canada, tousles gouvernements font face A des drfi- 
cits bugrtaires. Aucun pays ne peut maintenant drfrayer 
le coot contemporain des soins de santr. Depuis une 
drcennie, ces coots ont de beaucoup exc~d6 les indices 
financiers reconnus comme le produit national brut. Les 
soins sanitaires seront maintenant scrutrs sous toutes 
leurs facettes et l'anesthrsie n'rchappera pas A cet examen 
rninutieux. 

On constate, d'autre part, avec ironie que nous avons 
jamais vu surgir autant de nouveaux produits anesth- 
6siques dont un nouvel agent d'induction (le propofol), 
des myorelaxants (le doxacurium, le pipecuronium, la mi- 

vacurium, le rocuronium), un agent inhalatoire (le des- 
flurane), un anesthrsique local (la ropivacaine) et plu- 
sieurs autres comme le krtorolac, l'ondansetron, resmolol 
etc. Ces produits co0tent en grnrral plus cher que ceux 
qu'ils pourraient remplacer. Lesquels utiliserons-nous en 
clinique, combien les payerons-nous et comment faudra- 
t-il drcider de ces choix? Jusqu'/l tout rrcemment, on 
n'avait qu'h drmontrer leur srcurit6 et leur efficacitr. Les 
drogues anesth~siques ne sauvent, n i n e  prolongent la 
vie et elles sont responsables pour moins dix pour cent 
des budgets des pharmacies hospitali~res. Jusqu'~ main- 
tenant, pour les voir ajout~es au  formulaire de l'hGpital, 
il ne s'agissait que d'en faire la demande sur une formule 
de requrte approprire. Ainsi, il y a dix ans, on a introduit 
malgr6 certains doutes, 16s nouveaux myorelaxants atra- 
curium et vrcuronium en faisant la preuve d'une srcurit6 
supdrieure. 

L'entrre en sc~ne du propofol a chang6 les r~gles du 
jeux. Avec le libre choix, le propofol est vite devenu le 
plus populaire des agents d'induction de l'anesthrsie. Sa 
rrcuprration est rapide et ne provoque pas d'obnubilation 
prolongre; rincidence postanesthrsique immrdiate des 
nausres et vomissements est considrrablement diminure. 
Son potentiel morbide est le m~me que celui du thio- 
pentone. Cependant, il co0te dix lois plus cher. Le coot 
6tait justifir, non seulement parce qu'il amrliorait la qua- 
lit6 de l'anesthrsie, mais aussi parce que, semblait-il, 
rhrpital pourrait mrme faire des 6conomies. Effective- 
ment, apr~s son apparition en clinique, le coot des agents 
anesthrsiques a subi une baisse, m Ce qui impressionnait 
encore plus, c'rtait qu'une rrcuprration plus rapide per- 
mettrait un cong6 plus rapide et, de lh, un plus grand 
drbit oprratoire. 2 La budg&isation globale utilisre dans 
la plupart des hrpitaux canadiens ne permet pas de pour- 
suivre ce type de raisonnement. En traitant plus de pa- 
tients, on grnrre encore plus de drpenses par l'augmen- 
tation consrcutive de fournitures, drogues etc. Un rrveil 
et un cong6 hospitalier plus rapides ne produisent des 
~conomies que s'ils s'accompagnent d'une diminution de 
personnel. I1 est donc 6vident que des methodes plus sen- 
sibles et mieux adaptres d'rvaluation du coot r~el des 
drogues sont requises. 

Le coot rrel du traitement pharmacologique drpasse 
le coot d'achat d'une drogue. I1 faut ajouter la prrpa- 
ration l'exrcution de l'ordonnance et la distribution (v.g., 
la posologie quotidienne vs l'admirtistration parentrrale 
r~p~t~e). I1 faut aussi 6valuer le coot de rabsence de trai- 
tement sur le srjour hospitalier, Putilisation de services 
sanitaires complrmentaires, la manque de productivitY, 
et la qualit6 de vie. De plus, le coot des complications 
dolt ~tre intrgr6 ~t r~valuation de la relation entre rrsultat 
et th&apie. La plupart des essais cliniques qui precedent 
l'introduction de nouvelles drogues s'int&essent surtout 
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~t l'aspect efficacit6 et stcurit6 et rarement ~ l'tvaluation 
de coot. 

Une nouvelle science la tt pharmaco-~conomie ~) peut 
dtterminer et analyser, pour les services de sant6 et la 
socitt6, le coot de la pharmacothtrapie. 3 Elles se base 
sur le principe de l'importance du retentissement global 
des drogues sur les ressources et non leur coot seul. Cette 
science a d6velopp6 et dtfini sa propre terminologie. Des 
termes comme ~ analyse du co0t-btntfice ~, ~ analyse 
d'efficacit6 en rapport avec le coot ~), ~t analyse du coot- 
maladie ~, t~ analyse de la minimisation du coot ~) etc. 
sont apparus et permettent de mieux comprendre. Plus 
encore, des recommandations pour la conception de la 
recherche assurent une 6valuation compltte. Jolicoeur et 
al. ont d~crit une approche en dix ~tapes: la dtfinition 
du probltme, la d6termination d'une perspective, la d6fi- 
nition des rtsultats et des alternatives, la choix d'une 
mtthodologie appropri6e, i'attribution de valeurs finan- 
citres aux rtsultats, l'identitication des ressources, l ' tva- 
luation des probabilitts des rtsultats, l'analyse des dtci- 
sions sur l'utilisation, la valeur des escomptes et des frais 
ajoutts, et les rtsultats actuels. 4 I1 ne fait aucun doute 
que ces mtthodes seront assocites ~ l'tvaluation de la 
future pharmacologie anesthtsique. 

On peut donc entrevoir une approache difftrente pour 
l 'ttude des nouvelles drogues en anesthtsie. Aux USA, 
les inqui6tudes caus6es par le r~forme imminente des soins 
sanitaires pourront mener h une nouvelle 6valuation des 
coots de l'anesth6sie 5 comme en fait foi l'6ditorial du s6na- 
teur J.D. Rockefeller (texte court, sans d6tails, ni 
rtftrences).6 En chirurgie ambulatoire, White et Watcha 
ont rtalis6 une revue du rapport coOt-efficacit6 des nou- 
veaux mtdicaments. 7 Booth et al. dans une 6tude sur 
le rocuronium, myorelaxant au stade des essais cliniques, 
ont compar6 son comportement pharmacodynamique 
avec le v6curonium, la drogue qu'il pourrait remplacer, s 
Rathmel et al. se sont demandts  si le coot des nouveaux 
myorelaxants comme le doxacurium et le pipecuronium 
6tait justifi6. 9 Ils ont montr6 que lorsque qu'on compare 
le dernier avec le pancuronium en chirurgie cardiaque, 
il produit une tachycardie 16g6re apr6s son administration 
et l'intubation trach6ale sans retentissement h6modyna- 
mique. Cependant, le prix 6quivalent de la 2 X ED95 
de chaque m6dicament est, en dollars, pour le pancu- 
ronium, 1,69, le doxacurium, 19,60, le pipecuronium, 
22,88. I1 ont conclu que le coot suppl6mentaire n'est pas 
justifit. 

Les nouveaux produits seront plus chers que leur 
prtdtcesseurs. I1 ne fait aucun doute que si le coot se 
justifie en termes de pronostic ou d'effet favorable sur 
la qualit6 des soins, ils seront accept6s et utilists en pra- 
tique clinique courante. L'objet de la pharmaco-tconomie 
ne consiste pas h identifier quel est le produit pharma- 

ceutique le moins cher, mais h 6valuer le coot total dhan 
traitement. 
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