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Innovative drugs and other health care ser-
vices are almost entirely tested today for
both their effectiveness and safety and from
the point of view of their economic efficien-
cy. For this purpose multinational study data
are usually available. However, this kind of
data information has considerable disadvan-
tages, as the economic relevant parameters
can differ greatly according to place and
country of origin. In addition to the problems
associated with this, there are differing
structures particularly in price and quantity
consumption in the production of similar
health products.We discuss current practice
in order to solve these problems.Various
approaches are presented and assessed as to
how data from foreign studies can be trans-
ferred to one’s own health service. In addi-
tion to the effects of capacity and scale,
which can lead to considerably varied cost
structures, the epidemiological and demo-
graphic framework conditions, the associat-
ed incentive structures, and their signifi-
cance for the particular use of resources are
discussed.There are different approaches to
aligning data based on a foreign study to
another health system.The initial solutions
apply not only to the transfer between
health systems in different nations but also
at a national level if there are different treat-
ment patterns in any particular country. In
addition to a subanalysis within a nationally
based context involving the entire data,
smaller exploratory studies are possible
which can be adjusted to these data. Differ-
ent uses of resources will mean that there is
a difference between the transfer of abso-
lute and relative values as well as in proce-
dures concerning decision analysis.Validity,
transparency, and comprehensibility are

considered particular requirements for such
models, as well as adequate information
about the supply situation in a particular
health system.
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The significance of 
multinational data in health
economic studies

In recent years health economic studies
have become internationally more and
more decisive in supporting the process
of health policy. Considerable impor-
tance is attached to research of this kind
in countries such as France, the United
Kingdom, and Australia, especially on
decisions relating to the replacement of
drugs. Even in other medical services,
however, the corresponding economic
study results are consulted in order to
decide, for instance, on the scientific fea-
sibility of including them in the service
catalogues of a particular national
health system [5]. The question then
arises as to how far the results of eco-
nomic studies can be transferred from
one country to another. Surprisingly,
this issue has attracted little attention so
far, and only individual empirical or
conceptual work has been done on it [8].

In the case of drugs, this problem
arises largely because it purely involves

larger medical innovations, by which
medical effectiveness and safety as well
as economic viability is almost entirely
judged today,and for which,as a rule,on-
ly multinational study data are available.
Such a global study design has advanta-
ges for evidence of medical effectiveness
and safety as the extensive regional cov-
er and the large number of centers guar-
antee greater statistical safety than if par-
ticipating patients are derived from one
only a single region or clinic.

From an economic point of view
this data survey is inclined to be prob-
lematic: thus the economic relevant pa-
rameters (i.e., the number of hospital
days, the number and type of necessary
laboratory tests or intensive medical
treatment) within this study and based
on each survey location, can differ con-
siderably. By exact comparison – based
on varied supply settings – the United
States and Western European clinics fre-
quently show greatly differing results in
the cost of an intervention, and in possi-
ble savings or additional costs, to com-
parable alternatives [10].

This is one of the most serious dis-
advantages of the piggyback design in
multicentric clinical studies. Here the
economic evaluation is virtually im-
posed on clinical tests to include favor-
able study conditions of two compara-
ble groups for economic analysis as well
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as the contemporary nature of the data
survey, very comprehensive monitoring,
and organizational integration of differ-
ent centers. In many instances only the
consumption of resources and the med-
ical results of the study sample are pub-
lished [18]. With this procedure several
problems arise: the contrasting uses of
resources, the varying structure in indi-
vidual countries (or within one country
in several institutions) [19], and also the
degree of reality surrounding the study
conditions. This means that certain tests
in clinical investigations are only carried
out for study protocol purposes (i.e.,
higher use of resources than in reality).

On the one hand, these investiga-
tions (protocol driven costs) inflate the
resource consumption in all treatment
countries in the study. On the other, pro-
tocol-driven investigations can also de-
flate the resource consumption: certain
resources for every day practice are un-
derestimated because, for example, sub-
optimal use of resources are less likely
considering the high documentation du-
ties in clinical trials [6].

In clinical studies the transfer of
study results to foreign health systems
has always been common practice. This
is primarily because such clinical studies
are based on very prescribed study pro-

tocols with ideal model study condi-
tions, which may only have a marginal
claim to representing the real everyday
world of medicine. Substantially more
must be determined by clinical studies
as to whether, in the case of a particular
health service under given study condi-
tions, any positive treatment at all (as far
as health improvement is concerned)
can be statistically verified, and whether
undesirable effects (side effects, compli-
cations) occur. It is assumed that the
medical effect on all patients is the same,
and that a pooling of centers and coun-
tries presents no problems [8]. Clinical
studies take for granted that the results
are universally acceptable. However, this
is unlikely to be the case.

Multinational clinical trials not only
improve the representativeness of pa-
tients, but also allow a quicker recruit-
ment of patients.The difficulty in recruit-
ment generally means that often there is
an imbalance in patient numbers at dif-
ferent centers. Inevitably, some centers
have more patients than others, and the
statistical power at centers with few pa-
tients may not be achieved. It is also like-
ly that the trial is powered for clinical end-
points rather than economic endpoints.

The internal reliability of data is
thus highly conditioned by clinical stud-

ies in the study design [1]. However, the
external economic validity of study re-
sults, as far as daily treatment practice is
concerned is much less certain. In spite
of these problems the increasing num-
ber of economically viable investiga-
tions into the health service lead to an
increase in multinational data sources
consulted for economic analysis. Partic-
ularly in the case of smaller countries
and markets, and most often for cost
reasons,data sources from foreign coun-
tries are the only way of carrying out a
justifiable cost analysis for efficiency in
the health service. Similar problems
arise with reviews of international study
literature to sum up evidence about
cost-effectiveness from preexisting work
(“secondary analysis”) [9].

The objective of this article is to dis-
cuss current practice in solving these
problems. Various approaches are pre-
sented and assessed as to how data from
foreign studies can be transferred to
one’s own health service. These attempts
at solutions apply not only to the trans-
fer between health systems in different
countries but also at a national level, be-
cause there is both a difference in the
pattern of treatment within one country
(e.g., from one clinic to another) and as-
sociated differences in the uses of re-
sources [13]. Finally, these procedures
can also be applied to the above apprais-
al of a Health Technology Assessment or
to other reviews of economic studies of
health systems, if the aim is to determine
a certain (national or regional) health
system on the basis of individual data
derived from different settings.

Comparison of the use 
of resources and costs in 
multinational studies

In this section we discuss some issues
concerning aspects of comparability in
multinational studies. These aspects are
summarized in Table 1. We first review
some possible problems in pricing
which might lower the comparability of
study data collected in different coun-
tries. We then discuss problems in the
transfer of resource consumption data
from one country to the other.

Comparison of prices

The cost of a measure is the product of
price and quantity vector. In theory the

Table 1
Issues related to transferability of health economic study data

Area of concern Possible problems

Study design ● Multinational design (with different economic parameters in each
centre)

● Number of patients in national sub-group not sufficient for
statistical analysis

● Protocol driven cost
● Underestimation of resource consumption due to high 

documentation duties

Availability of prices ● Definition of prices may differ
● Factors important for pricing such as scale, the level of detail etc.

may differ 
● Study perspective may differ
● Definition of the quantity to be evaluated may differ

Comparability of ● Capacity and scale effects (technological context) may differ 
resource consumption ● Epidemiological context may differ (e.g., different case mix) 

● Demographic context may differ (e.g., age structure) 
● Differences in the institutional organization for determining health

services (e.g., existence of a general practitioner system) 
● Differences in the incentive structures in national health services

(e.g., existence of a diagnosis-related group system)
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strict separation of price and quantity
vector is paramount. It is nevertheless
questionable whether such a separation
is at all possible. The applied amount af-
fects the individual price, and the indi-
vidual price influences the decision as to
whether and how often a measure
should be applied.A separation and sub-
stitution of national price vectors may
therefore be inappropriate [8].

The availability of price data differs
among countries and definitions of pric-
es or how these values were derived also
vary. Even in major markets, price data
can be difficult to acquire, such as in Ja-
pan. Often analysts use a single set of
prices to evaluate the costs of all the
quantities (from all countries) in the tri-
al. This can inevitably lead to over or un-
derestimation of costs for particular
countries in the trial.

In addition to the problems in ac-
quiring the specific prices in each coun-
try for certain goods (e.g., medica-
ments), services (e.g., fees for an hour’s
physiotherapy) or medical procedures
(e.g., the entire cost for intensive diag-
nostic cardiological treatment), the
quantity framework for drawing up a
health service that is specific to each
country cannot be precisely obtained
from the data of other health systems.
However, it is possible to obtain approx-
imations which can be interpreted and
should be taken into consideration as re-
gards the problem of transferability of
study results, which we deal with below.

For the sake of simplicity let us pre-
sume that the quantity structure in the
country of origin is the same as that in
the target country of the study. Subse-
quently, national prices must be deter-
mined which correspond in value to the
resources used. Even in this ideal case a
simple substitution of prices may not be
adequate, as pricing is dependent upon
factors such as scale, the level of detail,
bottom-up/top-down derivation, oppor-
tunity costs/charges etc. In addition, it is
necessary to include the same study per-
spective as the country of origin, other-
wise the pricing is incorrectly allocated.
If resource consumption was levied
from the point of view of hospital man-
agement, calculations made from a cata-
logue rate would not be a sufficiently ex-
act basis for calculating prices, as rates
in principle would be more inclined to-
wards the viewpoint of health insurers
or the national health service.

A further problem of assessment is
the definition of the quantity to be eval-
uated. This differs considerably from
country to country because of institu-
tional factors. While it is usual in the
United States, for example, for outpa-
tient visits to physicians, or particularly
the number of physician contacts to be
recorded, this is less important in Ger-
many as far as calculations of medical
services are concerned.Each subsequent
visit means that the outpatient physician
simply receives (in addition to individu-
al services) a relatively low basic fee per
patient contact. If the United States pat-
tern of data origin showed only the
number of the contacts made, it would
be insufficient for the calculation of Ger-
man costs. In such cases, for example,
the “usual” individual services per phy-
sician could be obtained in advance
from the particular target country in or-
der to apply the United States data. Such
a cost measurement model (for example,
the calculation of fees for individual ser-
vices, with data on flat rate physician
contacts) would lead to prices and costs
no longer exactly reflecting those in the
country of origin.

If the amounts to be quantified have
been ascertained in an international
study protocol, the problem exists of al-
locating national prices to each of these
quantities. For reasons explained above
this is not always possible directly, and
therefore one must fall back on indirect
methods instead. One of these indirect
methods is the basket of goods, which
was described by Schulman et al. in 1998
[18]. Seven countries took part in such a
study. In each of these countries prices
for certain procedures were to be levied,
but the price lists showed varying de-
grees of discrepancy. To prevent this dis-
parity the first stage was to define a bas-
ket of six different services, for which
prices were available in every country.
Every service, according to the average
frequency of its use in the study as a
whole, went into the basket. The result
was seven national prices for the stan-
dard basket which was converted into
one currency (in this case United States
dollars). In stage two an index list was
drawn up in which the basket prices
were always compared in pairs taken
from two countries (e.g., country 1 vs.
country 2; country 1 vs. country 3). The
result showed 49 comparable figures
which expressed the differential basket

price level (e.g., country 1 vs. country
2=0.74). If a price in a certain country is
not available, the prices for this proce-
dure are taken from other countries and
multiplied by the relevant ratio. The av-
erage value is obtained by adding the re-
sulting values and then dividing them by
the number of countries for which this
figure is available. This is used as a sub-
stitute for the missing national price.
This method only works, however, if a
price is available for the procedure in at
least one country. If this is not the case,
the prices for all countries must be gen-
erated in another way [18].

Comparability of resource 
consumption

There are also a number of problems in
the transfer of resource consumption
from the original country to the target
country. For example, the question of
perspective must be examined. Even if
all countries operated from the same
perspective (i.e., that of the cost bearer),
consumption of resources under consid-
eration could vary because of a service
catalogue differential.

In the matter of resource consump-
tion Welte and Leidl [20] differentiate
between technological, epidemiological
and demographic contexts, as well as the
division of technology and incentive
structures.Capacity and scale effects be-
long to the technological context, which
can lead to very different results depend-
ing on the exploitation of available ca-
pacity in the different countries. If, for
example, a comparative technology is
selected in the country of origin on ac-
count of its particularly large market
share, and if this technology is hardly
distributed in the target country, consid-
erably different cost-effectiveness quo-
tients may be produced due to their dif-
ferent capacity utilization or learning ef-
fect, which could not be attributable to
the evaluated technology.

In the technological context there
could be very different specialist factors
that come into play with regard to exec-
utive personnel, which may have a con-
siderable effect on costs. Thus, com-
pared to a country in which the relevant
technology has only recently become ef-
fective, the average time required for
carrying out a health service function
can be shortened, for example, by the ac-
quirement of skills once these have been
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fed through the system over a longer pe-
riod. Added to this, various personnel
can be engaged in widely identical work,
greatly affecting the cost structure. Thus
activities which are performed on prin-
ciple only by physicians in many coun-
tries can be carried out by ancillary staff
in others.

At any rate, identical health services
can be practiced alternatively from
country to country. The complication
rate, for example, could be comparative-
ly higher in a country where the regula-
tions on sterility are less strict than in
another country. Also, the supporting
drugs deployment can vary in its stan-
dards: in some countries extremely po-
tent drugs are deployed very early on in
the course of an illness, partly even pre-
ventative, whereas in other countries
which have a markedly different treat-
ment pattern, particular drugs are only
used when a particular complication
arises (e.g., prevention against cytomeg-
alovirus in transplants) [17].

The epidemiological context partic-
ularly comprises different incidences
and prevalence of important illnesses
that are specific to a country because in
this way the particular case mixture is
affected. This refers as much to the age
structure, gender apportionment, and
the distribution into grades of serious-
ness, as to the incidence and prevalence
of comorbidities. If, for example, in a
country where local nutritional habits or
effective prevention of certain diseases
means that certain illnesses only appear
at a later average age or with less proba-
bility, as a rule the cost structure of the
treatment is altered in so far as these ill-
nesses are dependent on age or cost per
patient.

In a demographic context, in addi-
tion to the above variables of age and
sex, life expectancy and aspects of repro-
duction are of importance. Especially in
a cost-effective analysis, mortality is fre-
quently cited as an important factor in
result parameters. If the data on life ex-
pectancy in the country of origin is less
in relative terms to that in the target
country, it is very probable that a com-
parably high addition in longevity can
be attained through the evaluated inter-
vention. However, in a country in which
there is a relatively high average life ex-
pectancy it is less probable that a simi-
larly large mortality effect is reached due
to the higher starting level. An uncriti-

cal acceptance of study data from a for-
eign context would lead to an overesti-
mate of the cost-effectiveness ratio in
the target country. Analogous to this is
the cost-need analysis in which changes
in mortality also represent an important
parameter. In reproduction the average
age of conception is particularly impor-
tant as this can have a statistically veri-
fied effect on the incidence of certain ge-
netic diseases as well as complications in
pregnancy [4].

Even at a European level there are
considerable differences in the institu-
tional organization for determining
health services, i.e., the division of pa-
tients’ treatment into various care levels
such as general practitioner, specialist,
and hospital. In different countries with
a general practitioner system a series of
services are provided exclusively by gen-
eral practicioners which in other coun-
tries would be mainly carried out by
specialists. Equally as differentiated is
the access (and thus also the length of
stay) in hospitals. In United Kingdom,
for example, specialist work is mainly
conducted by hospital consultants,
whereas even the common strict divi-
sion in other countries between outpa-
tients and hospital care is less impor-
tant.

Finally, different incentive struc-
tures in national health services are not
unimportant in their bearing on the re-
spective measurable use of resources for
determining comparable services. In a
hospital system that is financed on the
self-sufficiency principle and exclusive-
ly with equal daily care rates, generally
greater uses of resources are to be ex-
pected (and empirically more ascertain-
able) than in countries that have a more
flat rate payment system (such as remu-
neration for a case flat rate system). In
the latter remuneration system there is
an incentive for the service provider to
keep his own costs down, so that the rev-
enue received (whatever the operational
targets may be) cover costs, or provide a
profit. This can also be applied to pay-
ment for outpatient care [15]. This dis-
cussion is linked to the possibilities and
effects of offer-induced demand, when a
physician, by virtue of his advantage in
medical knowledge over his patient is in
a position to decide for himself about a
considerable part of the demand re-
quirement. If the number of physician
contacts in a health system is thus con-

siderably higher than those in a compa-
rable country, the transferability of
study data is again restricted.

According to each individual case in
the appropriate study, the above techno-
logical, epidemiological, demographic,
and system-inherent factors of influence
are of varying importance for the trans-
ferability of foreign study results to oth-
er health systems. It is therefore not pos-
sible to apply generalizations about
which modifications to the original da-
ta are necessary in order to reach valid
statements in the target country about
the economic advantages of a health ser-
vice. Consequently the advice in the fol-
lowing section about the practical pro-
cedural method in the transferability of
data must be discussed separately and
carefully for each situation.

Attempts in the transferability
of study results on other health
systems

It is clear from the preceding sections
that there is a large demand for the
transferability of study data between
health systems for the purpose of health
economic evaluation studies. At the
same time, reference was made above to
the associated methodological prob-
lems. We now present and evaluate dif-
ferent methods which have until now
been used to solve these problems.

In this section we discuss different
attempts to transfer study results to oth-
er health systems. These attempts are
based on different assumptions about
the relation of cost differences in the da-
ta from the country of origin and the
target country. The first assumption of
identical or similar resources in the
countries concerned is primarily dis-
cussed, followed by a review of methods
which do not assume a similar use of re-
sources.

Identical or similar uses of resources

If identical or similar uses of resources
are assumed, we must first differentiate
between studies which were carried out
multinationally (in the target country,
among others) and those that have been
completely carried out outside the tar-
get country. In the first case, the costs
and results of the treatment of at least
part of the study population are known
and a national subanalysis could be con-
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sidered. If no data or an insufficient
amount of data from national sources
are available from the multinational tri-
al, exploratory studies for the adjust-
ment of data are conducted; these are
discussed in the second part of this sec-
tion.

Subanalysis of the study data

Willke et al. [21] have shown that under
specific circumstances by means of lin-
ear regression and multivariate analysis,
it is possible to draw conclusions from
these data about cost-effectiveness in the
target countries. In the example of treat-
ment for an aneurysm conditioned by a
meningeal hemorrhage the authors
showed that for five participatory coun-
tries in a clinical study there were con-
siderable differences in the average hos-
pital costs and mortality rates, data
which could be used for analyses in spe-
cific countries.

Due to the limited statistical signif-
icance of subanalyses of individual pa-
tient populations this form of assess-
ment, however, is restricted to relatively
large cost/result differences between
countries.A solution could be by the col-
lection of countries with similar re-
source consumption. It is a matter of
compromise between the largest possi-
ble basic totality (because of the statisti-
cal significance of the results) and the
most proximal locality (to reach relevant
statements about the national health
system).The question arises, however,as
to how one should define “similar” uses
of resources.As there are many different
resources, group formation is often dif-
ficult or even impossible.

A good possibility of pooling always
exists when the major determinants of
cost differences between countries can
be identified. In a myocardial infarct
study the frequency, for example, of di-
agnostic catheterization as the major de-
terminant was ascertained [14]. By
means of cluster analysis three groups of
countries having a similar rate of cathe-
terization could be identified. The coun-
tries of one group were then pooled and
analyzed regarding the entire use of re-
sources.

However, this procedure is not often
available as a classification of treatment
patterns is difficult in practice, and the
balance between a necessarily high
quantity of data detail and a sufficiently

large scope for differences is needed to
collect groups for a significant purpose.

Exploratory study for the adjustment
of data

It is more difficult in the case in which
the patient group of the target country
in a multinational study is too small, or
for other reasons, may be unsuitable for
a statistical subanalysis (e.g., because of
the basis of selection). In such cases ex-
ploratory studies are carried out in tar-
get countries to obtain an impression of
the cost situation (and if necessary also
of the current state of the probability of
results of the relevant intervention). The
data from these usually rather smaller
studies which are in part still supple-
mented by expert assessment, are subse-
quently linked in model accounts to da-
ta from the available clinical study.

Even when a result is obtained
among a small patient group in a sub-
group analysis (in multinational stud-
ies), or in a smaller exploratory study in
the country concerned, whose use of re-
sources approximately corresponds to
those which have been gained from the
entire clinical study (which is rarely the
case), it is still unclear how a new form of
treatment could have altered the use of
resources. If different patterns of treat-
ment lead to a different structure in the
use of resources, the hypothesis that the
same starting values mean the same al-
teration values cannot be maintained
(following intervention).

For this reason the Canadian guide-
lines for cost coverage in pharmaceutical
studies, for example, expressly do not ac-
cept the transferability of foreign resource
uses in terms of a simple equivalent in Ca-
nadian prices (source: Canadian Co-ordi-
nating Office for Health Technology As-
sessment). Other guidelines make fewer
explicit rules than the Canadian ones but
simply require an adequate and transpar-
ent cost model (such as the guidelines of
the Australian Commonweath Depart-
ment of Health,Housing and Community
Services) and the German recommenda-
tions for economic evaluation of health
care; source: Hanover Consensus Group).
In general,the existing national guidelines
for economic evaluation in health care
currently offer little advice on how eco-
nomic data should be generalized to oth-
er settings.Inevitably,the guidelines agree
that some degree of modeling is needed.

Different uses of resources

Even more problematic is the situation
in which the starting values in individu-
al countries do not coincide, as happens
in most cases. In these circumstances as-
sumptions concerning use of resources
through intervention are necessary.
Three ways of dealing with these prob-
lems can be identified: the transfer of
absolute values, the transfer of relative
values, and a decision-analytic ap-
proach. These methods are discussed
below.

Transfer of absolute values

In the transfer of absolute values the as-
certained effect of data from the coun-
try of origin of an intervention in the
use of resources and benefits is trans-
ferred in absolute values to the situation
in the target country. The procedure can
be explained by a small hypothetical ex-
ample. It can be assumed that in a clini-
cal experiment to test the efficacy of a
new drug in the United States patients of
a certain indication are randomly divid-
ed into two groups. One group receives
the new drug (verum group), and the
other is treated with the only available
therapy (control group). As regards the
use of resources there is a reduction in
average hospitalization of 25 days (con-
trol group) to 20 days (verum group). In
a small exploratory study of the method
of treatment used until then the average
hospitalization was 30 days in Germany.
For the sake of simplicity we may as-
sume further that the complication and
healing rates in the two countries were
the same for traditional procedures.
How can these data be transferred to a
German context?

After the process of transferring ab-
solute values for Germany, the starting
point would also be a reduction in medi-
um term hospitalization stay by 5 days
i.e., from 30 to 25 days.The potential sav-
ing in medicine would then be calculat-
ed through an equivalent of an average
price per hospital day. An example of a
study which shows a simple principle of
transferability of study data is that of
Schulenburg et al. [16], which illustrates
the cost-minimization analysis of a drug
for treatment of cystic fibrosis.

In order to consider the effect of
other cost influence magnitudes as the
only directly measurable variables, such
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by Migliaccio-Walle [12] for adjusting
the results from clinical trials to predict
therapeutic effects in general practice.)
This is not very realistic, as the cost
structures, as described in the previous
section, generally differ from country to
country, and consequently any propor-
tional changes in costs with regard to in-
dividual variables (such as length of stay
in hospital) or with regard to the overall
costs are at most coincidental. Therefore
this method is unconvincing and cannot
be recommended.

Decision analysis methods

Decision analysis methods have contin-
ued to gain in significance over the past
few years, even in the area of transfer-
ability of data between various health
care systems. For this purpose reality-
simplifying decision trees are generally
developed which offer probabilities and
cost data for certain possible treatment
situations and results. These decision
trees are intended to mirror relevant dis-
ease events and progress both medical-
ly and economically. For the transfer of
study data, the probabilities of the oc-
currence of a certain event during the
course of treatment (e.g., of a cure, a side
effect, a complication, and also of the
death of the patient) are taken from the
foreign study data.Although the cost da-
ta with which these data are to be evalu-
ated, are taken from domestic sources in
the target country (e.g., published cost
data or the results of exploratory stud-
ies). The model-like simplification of
this method is due to the limited num-
bers of scenarios which can be taken in-
to account, and the generalization of the
cost and probability data of all cases in-
cluded in the study.

An example for this approach is the
study of Drummond et al. [7] on the
cost-efficiency of a drug (Misoprostol)
for the prevention of stomach ulcers in
patients with osteoarthrosis, a painful
disease of the joints. The long-term
treatment of this disease frequently in-
volves the use of nonsteroidal anti-in-
flammatory drugs, an adverse effect of
which is stomach ulcers. Estimate the
cost-efficiency of the drug, the following
decision tree was used in Belgium,
France, United Kingdom, and the United
States (see Fig. 1) [4].

The probabilities for each individu-
al branch of the decision tree with re-
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as hospital days or consumption of med-
icaments, it is also possible to generate
shadow prices for further important de-
terminants from the United States vari-
ables (such as age, gender, social or eth-
nic affiliation, for example) by means of
statistical regression, which is then also
analogously transferred to the German
context. The same regression model is
used (with the measured total cost per
patient as a dependent variable) as in the
country of origin (in the example, the
United States) on a patient group from
the target country (in the example, Ger-
many). The ascertained regression coef-
ficients represent shadow prices for the
consumption of resources caused by the
regression variables. These are applied
in the example of the data collected from
the United States study of the control
and verum groups, and the potential
savings are derived from the difference
between the modeled average total costs
of both groups. This technique was used
by Rutten-van Mölken et al. [14], for ex-
ample, in a study about the cost-effec-
tiveness of formoterol versus salmeterol
in patients with asthma. This method of
procedure also represents a transfer of
absolute values to the country of origin.

The problem with this simple pro-
cedure of transferring data to other
health systems is the absence of any con-
sideration of different cost structures.
When, for example, in the target coun-
try the longer periods of hospital stay
are exactly attributable to causes which
can be helped with new technology (e.g.,

particularly expensive treatment of
complications), the savings potential is,
if necessary, considerably larger than
suggested by the absolute values from
the country of origin. The reverse ap-
plies when an overestimate of the sav-
ings potential is conceivable, when, for
example, because of institutional facts
such as the remuneration system, the
hospital has no interest in shorter peri-
ods of stay and is therefore very reluc-
tant to allow patients to leave earlier.

Transfer of relative values

For the transfer of relative values the ef-
fect on the consumption of resources of
an intervention in the country from
which the data originated and the bene-
fit to the situation in the target country
is transferred as a proportional value, for
example, as a percentage. In the example
above, one would transfer the average
number of days of hospitalization from
the country in which the data originated
to the situation in the target country, re-
duced by 20% (from 25 to 20 days). If in
an exploratory study in German hospi-
tals an average value of 30 days is deter-
mined for conventional therapy, on the
basis of the American data one would
assume a savings potential of 6 days in
Germany. The basic assumption of this
method is that consumption of resourc-
es brought about by the introduction of
new technologies always changes by ex-
actly the same proportion internation-
ally. (A similar approach was suggested

Fig. 1 � Example of a decision tree for preventive health care provision
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ent with a simple decision tree consist-
ing of just two branches (patients dies or
not) for all treatment alternatives. The
mortality data for this could also be tak-
en from a foreign study, if required,
while the average costs for the surviving
patients and the average costs for those
patients who died during treatment
would need to be obtained from a na-
tional survey.

If permitted by the study design
and the subject of the investigation, the
decision analysis approach should be
the method of choice for transferring
study data to foreign health care sys-
tems. This is the best way to account for
the various cost structures and institu-
tional circumstances of the individual
health care systems. The more detailed
the analysis, i.e., the more branches the
decision tree has, the easier it is to ade-
quately make this differentiation. How-
ever, this also places increasing demands
on the data and may increase the costs
for generation of these data.The cost ad-
vantage of being able to use data ob-
tained from existing foreign clinical
studies can thus be lost fairly quickly.
What does remain in this case, however,
is the additional advantage of the inter-
national comparability of results of such
evaluations of health care economics,
provided that the study protocols of the
individual investigations in the coun-
tries concerned were harmonized with
each another. Those comparisons could
give some insight about the different
cost drivers in the countries concerned
and might be of some additional advan-
tage for the decision makers in these
countries.

Conclusions

It can be expected that in smaller coun-
tries in which it is inexpedient to pro-
duce a separate cost-benefits analysis,
and in countries which have been in-
volved in collective clinical studies, the
use of data from foreign health care sys-
tems to provide information on the eco-
nomic advantages of a health care treat-
ment will also continue in the future. In
contrast with the medical effectiveness,
which has hardly any differences in an
international comparison, additional
national data sources are generally al-
ways needed for economic studies,
whether for the evaluation of resource
consumption, or even for adjusting the
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spect to the clinical effectiveness of the
drug were obtained from the results of a
randomized,double-blind,clinical study
conducted in the United States. Compli-
ance data were taken from the literature.
Expert interviews were conducted to de-
termine the costs of outpatient treat-
ment, whereas the hospital costs were
determined either using available data
sources or by carrying out supplemen-
tal cost data surveys. In this way the clin-
ical data from the United States were
linked with nationally available data
(particularly on resource consumption
and the costs of the individual treatment
scenarios) to produce a decision tree.

This approach has become increas-
ingly popular in recent years, although
it is not only the decision tree technique
that has been employed, but also Mark-
ov models.Epidemiological data are tak-
en from the literature (e.g., from large,
population-related investigations) as,
owing to the absence of national data, it
is generally assumed that these values
are also valid for other countries. Clini-
cal data are taken from a current clini-
cal study (national or international) and
usually also applied for all countries. In-
formation on resource consumption and
on prices is obtained from national sur-
veys. The results are then centrally eval-
uated separately for each country, or de-
centralized in each individual country.
This procedure represents a compro-
mise between the effort invested in sur-
vey work, the national significance, and
the international comparability of the
results.

Not to be neglected, however, is the
problem of national surveying of re-

source consumption and costs. For rea-
sons of time and cost one frequently
limits oneself to exemplary data, for ex-
ample, from one hospital. A one-sided
selection can,however, lead to distortion
of the results. (The problems that can
arise in the selection of the hospitals to
be considered are discussed by Goeree
et al. [8].) However, this problem is not
specific to studies based on internation-
al transference of data.

Decision analysis methods are par-
ticularly suitable for use when the effect
has a distinct association with a changed
probability of certain disease events, for
example, if a certain disease event can be
avoided with a certain probability by the
use of preventive drugs. This procedure
is less appropriate if (as is usually the
case) the consumption of resources is
changed by the technology being evalu-
ated when a certain treatment event oc-
curs. If, in the above example, the new
drug had no preventive effect but accel-
erated the healing process in cases in
which ulceration occurs, the costs asso-
ciated with the decision tree branch “ul-
ceration occurs” would no longer be
equal but would differ depending on
whether Misoprostol had been adminis-
tered. A decision analysis approach is
then no longer possible in the simplified
manner shown in the decision tree
above.

In spite of this, decision analysis
methods can still be useful in such cases,
at least for partial analyses. If, for exam-
ple, part of the benefit of a new health
care provision were to consist of lower-
ing the mortality rate, the effect on costs
of this one aspect can be made transpar-

Table 2
Recommendation for the transfer of data in health economic studies

Methods to transfer study data Recommendation

Subanalysis of the study data Recommended, if national subgroup is sufficient for
statistical analysis or if pooling of data of several
countries is possible

Exploration study in target country Recommended, if it is assumed that the intervention
effect in target country is equal to country of data origin

Transfer of absolute or relative values Not recommended, as different cost structures are not
considered

Decision analysis methods Recommended, if the intervention effect has a distinct
association with a changed probability of certain disease
events



the authors and also on the referees of
their study reports, and not least on the
readers of this article. The basic prereq-
uisite for all considerations with regard
to the use of international data is, how-
ever, a detailed study protocol in which
the data acquisition and evaluation cri-
teria are made known [10].
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foreign study data concerning the quan-
tities consumed in order to put these in
a national context. In this respect, it is
advantageous to include appropriate
surveys on a national level when plan-
ning the study. Some recommendations
which must be considered when dealing
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Table 2.

Based on these recommendations
the model presented in Fig. 2 for a deci-
sion process concerning the possibility
of transfering multinational data to na-
tional study questions can be derived.
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ly a relatively short period of time. On
the one hand, this creates an ever-in-
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used. On the other hand, it can also be
seen that the various forms of provision
in the health care systems are in no way
coming into line, but differ between
more privately organized systems in
competition with one another (e.g.,

Managed Care) and state-controlled sys-
tems with a large bandwidth [15]. The
manner in which supply and demand
are organized within the health care
system cannot help but have an effect on
the range of services in the individual
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medical procedures that are actually
available. For this reason the problem of
international transferability of study re-
sults will continue to be of significance.

In the face of this challenge, the
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Therefore, modeling will be inevitable
for generalizing economic data to other
health care systems. However, organiza-
tions (such as NICE in the United King-
dom) will always prefer economic data
that has been collected in clinical trials
for the target country of interest rather
than the presentation of a modeling ap-
proach.Collecting economic data for ev-
ery country in every trial is not realistic
and would be prohibitive in terms of
cost for pharmaceutical company devel-
opment programs.

This requires the use of models
which are sufficiently valid, transparent,
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concerned. This makes great demands
in terms of knowledge of methods on

Fig. 2 � Model for a decision process about the possibility of transferring multinational data to
national study questions
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