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Health outcomes are one of the most important components of health technology assessments (HTAs). All HTA
outcomes should be measured from a relevant sample using a properly designed study and method. A number of
recommendations on health outcome measurements are made in this second edition of Thailand’s HTA guidelines. In
particular, the use of final outcomes, rather than surrogate outcomes, in HTAs is stressed. Where surrogate outcomes are
used, strong justification and evidence must be provided. Effectiveness is preferred over efficacy. The relative treatment effect
(the difference between health outcome that would be experienced by patients receiving the technology and that experienced
by the same group were they to receive an alternative technology) should be derived from a systematic review of head-to-head
RCTs. Mixed treatment comparison (MTC) should be used only to provide supplementary data that cannot be obtained from
a head-to-head comparison. Where no direct comparison evidence exists, indirect comparison and observational study data

can be used.

Keywords: Effectiveness, Efficacy, Outcome, Relative treatment effect

J Med Assoc Thai 2014; 97 (Suppl. 5): S27-S32
Full text. e-Journal: http://www.jmatonline.com

One of the most basic aims of a health
technology assessment (HTA) is to analyze whether
the resources required to implement a given health
technology (i.e. the costs) are worth the corresponding
outcomes. As a result, ensuring that outcomes are
accurately measured is an essential part of garnering
valid, relevant, and reliable HTA results. In any HTA,
the health outcome data should be taken for study and
adhering to the recognized guidelines on study design,
sample, and methodology.

This article explores three important issues
related to health outcome measures: 1) a comparison of
surrogate and final outcomes, 2) a comparison of
efficacy and effectiveness, and 3) a discussion of the
source of relative treatment effect. Finally, a number
of key recommendations on health outcome
measurements are given, as well as guidelines on the
sources of baseline clinical data that are appropriate
for accurate and valid HTAs.

Surrogate vs. Final outcome
The health outcomes of a given technology
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include both the health benefits and drawbacks that
result from the technology. In general, these outcomes
are then categorized as either surrogate outcomes or
final outcome. A surrogate outcome is “a laboratory
measurement or a physical sign that can be used as a
substitute for a final outcome, which is a clinical
meaningful outcome that measures directly how a
patient feels, functions, or survives”®. Examples of
surrogate outcomes include blood pressure, CD-4 cell
count, and bone mineral density. Examples of final
outcomes include cardiovascular death, fractures, Life
Years Gained (LYGs), and Quality Adjusted Life Years
(QALYS) gained. In many countries, the QALY is the
recommended final outcome measurement for HTAs®.
For further details on QALY and its calculation, please
see the relevant article in this journal.

Surrogate outcomes are often, mistakenly,
used in clinical research and HTAs. The rationale that
has been used to support the use of surrogate
outcomes is that improvement in surrogate outcomes
can often serve as an indicator of final outcome
improvement. For example, a reduction in blood
pressure has been associated with reduced risk of
cardiovascular disease related mortality, an increase in
CD4 cell count in AIDS patientshas been associated
with reduced mortality, and increased bone mineral
density has been associated with a reduction in the
rate of bone fractures. However, while surrogate
outcomes can provide useful data on the benefits of a
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health technology, they are not appropriate for use as
the sole indicator of the final outcome of a given
technology. There have been many studies where
surrogate outcome data has indicated the benefit of a
health intervention, while final outcome data has
shown no benefit at all or has even indicated that
the intervention is harmful. For instance, in one
study, a drug that was expected to reduce bone fractures
because it increased bone density in patients was
later found to be associated with an increase in
bone fractures®?. In another study, the level of CD4-
cell count was not always found to be a good predictor
of AIDS-related deaths®.

Clearly, the sole use of surrogate outcome data
should be avoided in HTAS, as it is an inappropriate
indicator of the benefits of a health technology.
Moreover, surrogate outcomes are not appropriate for
assessment of a given technology because, unlike final
outcomes, they do not represent the real health benefit
for the patient to whom the intervention is aimed, a
fact which is often overlooked. For instance, a lower
cholesterol level in and of itself is not the ultimate
reason patients take antilipidemia. Rather, they take
it to reduce their risk of death, by way of cholesterol
reduction. This distinction, which is often overlooked,
is a crucial one, and means that surrogate outcomes
are unsuitable for cost per change calculations. For
example, in an HTA assessing the health benefits of an
antilipidemia drug, the cost per 1 mg/dL reduction in
the level of LDL-C is not an appropriate measurement
for assessing the benefit of the intervention, and thus
should not be used to inform policy. Instead, the use of
cost per life year gained or cost per QALY gained to
measure the outcomes of a given technology is much
more rigorous.

The International Society for Pharmaco-
economics and Outcomes Research (ISPOR), which
collates pharmaco-economic guidelines from 32
countries around the world found that 19 countries
explicitly state that final outcome should be used in
HTA, with surrogate out comes only to be cited as
evidence where there is also a proven association
between a surrogate and patient-important outcome®.
The remaining guidelines do not state a preference,
but none recommend the use of surrogate outcomes of
over final outcomes.

Effectiveness vs. Efficacy

Health outcomes can be measured in terms of
both efficacy and effectiveness. Efficacy assesses the
outcomes of health technologies, as measured under
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ideal conditions®, often in randomized control trials
when strict selection process, randomization, blinding,
and intensive monitoring/follow-up are being
employed. The majority of these studies are conducted
in institutions where the health care providers are
specialists in the field and where all necessary
equipment was in place. Given that these ideal
conditions are often not replicated in real situations,
effectiveness is measured to assess the outcomes of a
technology in more realistic contexts (i.e. routine
clinical practice)™®.

According to ISPOR, 19 pharmaco-economic
guidelines around the world recommend that health
outcomes in HTAs should be measured in terms of
their effectiveness rather than their efficacy, as this is
more indicative of the context within which an
intervention is likely to deployed®. If efficacy data are
to be used, they should be adjusted to reflect the
effectiveness data by incorporating parameters related
to adherence, sensitivity or specificity of diagnostic
testing, coverage rate, and health professional skill etc.
into the present study design®.

Relative treatment effect

The relative treatment effect represents the
difference between the health outcomes experienced
by patients receiving the technology and those
experienced by the same group were they to receive an
alternative technology. Ideally, the relative treatment
effect should be derived from systematic data review,
based on high internal validity and external validity
Randomized Control Trials (RCTs). However, if the
available RCT data are inappropriate (for instance, if
only studies with a short time horizon are available or if
the population samples used in each study are non-
comparable), data from high quality observational study
can be also used as a supplement.

According to ISPOR®, 28 pharmaco-
economic guidelines suggest that relative treatment
effects should be derived from systematic review data.
Indeed, eleven national guidelines make specific
recommendations that this systematic review should
involve a comprehensive and systematic analysis of
both published and unpublished studies. More details
on the role of a systematic review and meta-analysis in
HTA can be found in the first edition of the Thai HTA
guidelines and in this volume.

In their 2005 study, Cooper et al® proposed a
hierarchy of data sources that are appropriate for use
in determining the relative treatment effect. In their
study®, meta-analysis of RCT with direct comparison
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between comparator therapies, measuring final outcome
was at the top of the hierarchy. On the other hand,
expert opinion was at the lowest of the hierarchy.

While direct comparative data are preferred
when determining relative treatment effect, this kind
of data does not always exist. Where this is the case,
indirect comparison meta-analyses may be used.
Examples of how indirect comparison works are shown
in Fig. 1A, where no direct comparison between
treatment Aand B exists and so treatment A is indirectly
compared to treatment B by examining each of them
with common comparator treatment C. However, if both
direct and indirect evidence between treatment A and
B exists, then a mixed treatment comparison (MTC) can
be performed by using evidence from both direct and
indirect comparison, as shown in Fig. 1B%9,

The benefits of using indirect comparison to
estimate relative treatment effect have been widely
recognized. This approach, while not as reliable as a
meta-analysis of RCT with direct comparison between
comparator therapies that measures final outcome,
nonetheless allow the estimation of relative treatment
effect when there is no head-to head comparison RCT
data, without breaking randomization®®. In addition,
MTCs also allow the inclusion of all evidence, which
reduces the uncertainty®?, As a result, evidence from
indirect comparisons is placed above that derived from
observational studies but below head-to-head
RCTs(12, Despite this, the Indirect Comparisons
Working Group (ICWG)®® has warned that
randomization may not be preserved in indirect
comparison; this may mean that indirect comparison
does not always offer a clear advantage over traditional
observation, where known confounders can always be
adjusted for (no confounder adjustment can be made
in indirect comparison). Nevertheless, the current
Pharmaceutical Benefits Advisory Committee (PBAC)
submission guidelines still recommend indirect-
comparison data over observational study data due to
their pragmatic, rather than methodological,
advantages®®.

In the UK, the National Institute for Health
and Clinical Excellence (NICE)® recommends the use
of data derived from a synthesis of head-to-head
RCTs. When head-to-head evidence does exist,
evidence from mixed treatment comparison analyses
may be presented as supplementary data, only where it
adds information not available from the head-to-head
comparison. However, they do suggest that MTCs may
be useful where a number of treatments are being
considered simultaneously and where no RCTs
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Fig. 1

A) Indirect comparison. B) Mixed treatment
comparison.

comparing all of these treatments simultaneously
“exist”. In this case, NICE suggests the use of data
from a series of pair-wise head-to-head RCTs and from
MTCs may be helpful. They recommend indirect
comparison when no head-to-head RCT exists, and
suggest that a principle of good practice for standard
meta-analysis be followed in all mixed and indirect
treatment comparisons. NICE warns against the use of
comparative results from single treatment arms from
different trials (known as “naive indirect comparison”).
More details on indirect comparisons and MTCs can
be found in this volume.

In common with the UK’s NICE guidelines,
the guidelines of the Pharmaceutical Benefits Advisory
Committee (PBAC)®® of Australia and the Canadian
Agency for Drugs and Technologies in Health
(CADTH)® also recommend data derived from a
synthesis of head-to-head comparative RCTs for
determining relative treatment effect. The PBAC®®),
suggests that, where no head-to-head RCTs exist,
evidence derived from indirect comparison RCTs should
be used, followed by data from observational studies.
All indirect comparison analyses should be properly
conducted and the details of the methodology should
be clearly provided.

Baseline clinical data

Baseline clinical data are another important
parameters used in HTAs. In their 2005 study, Cooper
et al® proposed a hierarchy of data sources that are
appropriate for baseline clinical data. Based on their
recommendation®, baseline clinical data obtained from
case series of analysis of reliable administrative
databases specifically conducted for the study
covering patients solely from the jurisdiction of interest
was at the top of the hierarchy, followed by those
obtained from recent case series or analysis of reliable
administrative databases covering patients solely from
the jurisdiction of interest, and those obtained from
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recent case series of analysis of reliable administrative
databases covering patients solely from another
jurisdiction, respectively. On the other hand, baseline
clinical data that derived from expert opinion was placed
at the lowest of the hierarchy.

Guidelines for health technology assessment in
Thailand (second edition): Recommendations for
measuring health outcomes

1. Where possible, relative treatment effect
should be derived from a synthesis of evidence taken
from head-to-head RCTSs. In this case, MTC data can
be used only as a supplement, to provide additional
information that cannot be obtained through direct
comparison. Where no head-to-head RCTs exist,
evidence from indirect comparison studies, followed
by data from observational studies is recommended.
Where several different health technologies are being
assessed simultaneously, and no RCTs that compare
all of these treatments simultaneously exist, a series of
pair-wise head-to-head RCTs should be used; this can
be complemented by MTC data, where appropriate.

2. Final outcome is preferred. The use of
surrogate outcome should be avoided. Where surrogate
outcomes are used, justification should be provided
along with clear evidence on the relationship between
the surrogate outcome and the final outcome.

3. Effectiveness is preferred over efficacy.

4. The meta-analysis including indirect
comparison and the MTC should be properly
performed. Details should be clearly provided. Naive
comparison is not acceptable.

5. The hierarchy of recommended sources for
determining the relative treatment effect, recommended
by the second edition of Thai HTA guidelines is shown
in Table 1, while the hierarchy of evidence for baseline
clinical data is similar to those recommended by Cooper
etal®.
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