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Objectives. The purpose of this study was to evaluate the current state of health economic
evaluations (HEEs) submitted by pharmaceutical companies to the Italian Medicines
Agency (AIFA) as part of their pricing and reimbursement (P&R) dossiers, and to explore
potential future actions in order to enhance their quality.

Methods. All company dossiers submitted from October 2016 to December 2018 were
reviewed to select those containing pharmacoeconomic studies. The general characteristics
of HEEs were described and their quality assessed based on a checklist adapted from
Philips et al. (Review of guidelines for good practice in decision-analytic modelling in health
technology assessment. Health Technol Assess. 2004;8: 1-158).

Results. Of the 299 dossiers submitted to AIFA, 105 included one or more pharmacoeco-
nomic studies, of which fifty-three were cost-effectiveness analyses. Overall, the compliance
of the HEEs with the quality checklist was highly variable: some studies reached high meth-
odological standards whereas others had serious flaws (mean 59.22 percent, range 19.35-90.32
percent). The main weaknesses were the unjustified exclusion of relevant alternatives, poor
description and justification of model data and assumptions, and insufficient exploration of
uncertainty and study validity. Non-homogeneity across studies was found in study perspec-
tives, discount rates, methods for costing, estimating quality-adjusted life-years and conduct-
ing sensitivity analyses.

Conclusions. Based on the results of this study, the recommended actions for increasing the
quality of HEEs within reimbursement submissions in Italy are twofold: first, to set method-
ological standards for conducting and reporting HEEs; second, to strengthen the internal
assessment process, also through the acquisition of companies’ models and re-evaluation of
results. These actions will hopefully provide greater contribution to the evidence-based
P&R decision making.

Within the economic domain of health technology assessment (HTA), health economic eval-
uations (HEEs) provide a framework for comparing the relative benefit and cost of different
treatments over a long-term time horizon and from a national healthcare system and societal
perspective. Competent authorities for pricing and reimbursement (P&R) of medicines and
other HTA bodies around the world usually require HEEs from the marketing authorization
holder (MAH) to inform their decisions/recommendations. Most of them have issued official
guidelines for setting methodological standards and ensuring consistency, relevance, and
transparency of submitted studies (1). The Canadian State of Ontario and Australia were pio-
neers in this field, followed by many other European countries (2-4). In principle, HEEs, pos-
sibly integrated with budget impact analyses (BIA), are deemed useful tools for pursuing
allocative efficiency in healthcare systems, which is one of the value-pillars of the emerging
value(s)-based health care approach in the European public debate (5). Currently, in few coun-
tries the results from HEEs are the main driver of decisions (e.g., England and Australia);
whereas, more generally, they have a less explicit role within a multi-criteria decision-analysis
approach (e.g., Germany, France, and Italy) (6-8).

In Italy, the submission of HEEs within P&R applications is not mandatory, though offi-
cially encouraged by national regulations, especially for innovative products and medicines
for orphan diseases (CIPE Resolution No. 3 of 1 February 2001) (9). The Italian Medicines
Agency (AIFA) is the national authority for both the pricing and the reimbursement of phar-
maceuticals. For decision making, it relies on the advice of two expert committees (i.e., the
Technical Scientific Committee—CTS and the Pricing and Reimbursement Committee—
CPR), which are in turn supported by the AIFA internal staff and the HTA Secretariat. As
such, the decisions about the reimbursement criteria and the relative reimbursement price
of medicines are strictly related to each other and simultaneously taken according to a stepwise
approach: first, the CTS decides on the eligibility for reimbursement coverage; then, the price
of reimbursable medicines is negotiated between the CPR and the MAH. However, in case an
agreement on price is not reached, the medicine will not get reimbursement by the Italian
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National Health Service (NHS). In the Italian system the reim-
bursement decisions are primarily driven by the therapeutic
value of a medicine (also compared to existing alternatives),
whereas cost-effectiveness and budget impact estimates may
have a role in the price negotiations, together with other factors
(10). Despite the cost-effectiveness criterion was first introduced
in 1997 (CIPE Resolution No. 5 of 30 January 1997) (11), and
confirmed in the CIPE Resolution No. 3 of 1 February 2001
(9), as one of the criteria to be used for determining the prices
of reimbursed medicines, it is only recently that HEEs have
been formally integrated within the HTA activities performed at
the central level by AIFA. In October 2016, the HEE Office was
established to review the pharmacoeconomic studies submitted
by manufacturers within the HTA process and provide pricing
recommendations to the CPR based on cost-effectiveness results
and budget impact estimates (12). Nevertheless, in Italy the cost-
effectiveness criterion remains non-binding and rather vague to
make P&R decisions; in fact, a cost-per-quality-adjusted life-year
(QALY) threshold has never been explicitly defined, even due to
the poor acceptance of the QALY as a unique measure of value.
In 2018, AIFA was invited by the Ministry of Health to issue a
position paper on these aspects, but it has not been following
up on the request (13). Moreover, differently from many other
countries, ATFA has never defined methodological requirements
for the submission of HEEs. A proposal for guidelines for the eco-
nomic evaluation of health interventions was issued in 2009 by
the Italian Association of Health Economics (AIES) (14), but it
has not officially been transposed into national guidelines.
Therefore, in the Italian context, pharmaceutical companies face
no explicit incentives to submit HEEs and anyhow, a high degree
of discretion is granted in the choice of the study type and other
methodological aspects. This could reasonably lead to scepticism
toward the results of HEEs, given also the increasing use of elec-
tronic models for running pharmacoeconomic analyses, which
implies many assumptions and other discretional choices
(15;16). However, when designed, analyzed, and interpreted
appropriately, HEEs could be important sources of information
for decision makers.

In a previous study by Russo (17), the quality of cost-
effectiveness analyses (CEAs) submitted to AIFA was considered
extremely heterogeneous. Poor transparency and clarity in report-
ing were the main issues raised by the author. To assess the
current state of pharmacoeconomic submissions to AIFA, we
reviewed the general characteristics and quality of HEEs through
the application of a checklist adapted from Philips et al. (18).
Future actions to enhance the quality of HEEs submitted for
P&R decisions of medicines in Italy will be proposed.

Methods

For the purpose of this study, we reviewed all P&R dossiers sub-
mitted to AIFA by pharmaceutical companies from October 2016
(i.e., since the establishment of the HEE Office at AIFA) to
December 2018. Dossiers were selected if related to (i) new medic-
inal products (never marketed before), (ii) orphan medicines, and
(ii) new therapeutic indications. Each dossier might contain more
than one pharmacoeconomic analysis for different therapeutic
indications or subgroup populations. The general characteristics
and quality of cost-effectiveness studies (if any) were further
investigated. Our study focused only on HEEs, whereas the assess-
ment of BIAs was excluded because it was outside the scope of
this study.
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General Description of HEEs Submitted to AIFA

In order to collect data systematically, a data extraction sheet
identifying all relevant items which needed to be extracted from
each study was developed. The list of items was selected from
the ISPOR Consolidated Health Economic Evaluation Reporting
Standards (CHEERS) Checklist, which includes items to be
taken into account when reporting HEEs (19). The investigated
variables were grouped into five categories: (a) general study char-
acteristics: study population, setting, study perspective, type of
comparator, time horizon, and discount rate; (b) health benefits:
types of health outcomes and source of clinical and utility data;
(c) costs: types of costs, source of resource, and unit cost data;
(d) model structure (if any); and (e) sensitivity analysis. Any pre-
vious publication of the study in peer-reviewed journals was also
highlighted.

Quality of HEEs Submitted to AIFA

The methodological quality of HEEs submitted to AIFA for P&R
decisions was systematically assessed following a predefined
checklist. Currently, there is no universally accepted instrument,
but a number of checklists have been developed over time to
guide the critical appraisal of model-based HEEs and the quality
of their reporting (20-25). Some authors have also proposed a
scoring system, where the final score is indicative of a study’s
overall quality. However, the use of such system is currently not
recommended because no valid and reliable scoring approach
has been found (23).

In this study, we applied a customized checklist adapted
from Philips et al. (18), which is routinely used by the AIFA
HEE Office. The Philips’ checklist was selected because it is
specifically designed and widely suggested for the assessment
of modeling studies (23;26;27). However, it contains a relatively
high number of items (n = 61) and its full application would be
cumbersome in routine practice, given the large number of
HEEs and the time constraints of the P&R procedures (28).
Thus, a shorter version was created with the aim of making
the assessment process more efficient, that is, balancing time-
liness and comprehensiveness. Studies not adopting a model
approach were excluded because a different checklist should
be considered in these cases and results would not be
comparable.

The customized checklist is composed of three dimensions,
eighteen topics, and thirty-one items. For each item, four mutu-
ally exclusive responses were allowed: “yes” if the study com-
plied with the criterion; “no” if the study substantially
diverged from the criterion; “unclear” if the dossier provided
insufficient information; “NA (not applicable)” if the criterion
was not relevant in a particular instance. Because the applica-
tion of this checklist may imply value judgments of the reviewer,
each item was appraised by two independent reviewers (AC and
MZ) and disagreements were resolved by consensus or through
a third reviewer (AS or PR), where necessary. We calculated the
overall compliance rate of each study by dividing the number of
“yes” responses by the total number of items on our checklist.
Moreover, the compliance rate of the individual items across
studies was calculated by dividing the number of studies with
“yes” responses by the total number of studies. In this study,
we did not mention medicine names and other details that
might reveal a specific product and only aggregated results
were showed.
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Table 1. Number and type of pharmacoeconomic analyses in the P&R dossiers submitted by pharmaceutical companies to AIFA

Orphan New medicinal New therapeutic
medicines products indications Total

n % n % n % n %

All dossiers 42 14.0 65 21.7 192 64.2 299 100
Dossiers with pharmacoeconomic analyses of which: 21 50.0 44 67.7 40 20.8 105 35.1
(a) BIA 12 22.2 25 46.3 17 315 54 51.4
(b) CEA 3 214 4 28.6 7 50.0 14 133
(c) CEA and BIA 6 16.2 15 40.5 16 43.2 37 35.2
Total dossiers with BIAs (a+c) 18 19.8 40 44.0 33 36.3 91 86.7
Total dossiers with CEAs (b +c) 9 17.6 19 37.3 23 45.1 51 32.7

Results the model inputs were inconsistent with the declared perspective

Overall, 299 P&R dossiers were submitted to AIFA for coverage
and pricing decisions from October 2016 to December 2018.
Among them, only 105 (35.1 percent) included one or more phar-
macoeconomic studies, referring to 21 orphan medicines, 44 new
medicinal products, and 40 new therapeutic indications. A higher
frequency of pharmacoeconomic analyses was observed in P&R
dossiers related to new medicinal products (67.7 percent) and
orphan medicines (50.0 percent), whereas only a few dossiers
included a pharmacoeconomic analysis for new therapeutic indi-
cations (20.8 percent). Table 1 shows that dossiers with CEAs,
including cost-utility analyses, were less frequently submitted
than those with BIAs (32.7 percent, n=51/105 and 86.7 percent,
n =91/105, respectively). Moreover, when CEAs were conducted,
in the majority of cases, they were accompanied by a BIA (72.5
percent, n =37/51) for all types of P&R applications.

General Description and Quality Assessment of HEEs Submitted
to AIFA

Overall, the P&R dossiers with CEAs (n = 51) included fifty-three
model-based HEEs (five non-model-based analyses were excluded
from our sample). The general characteristics of HEEs are listed in
Table 2 and compliance with quality items is summarized in
Table 3.

A summary description of all reviewed studies (n = 53) is pro-
vided below, based on the five categories mentioned in the
“Methods” section. Moreover, the main methodological issues
emerged from the application of the quality checklist were further
discussed.

General Study Characteristics
Target population and subgroups. Overall, the target population
was generally well described and in line with the authorized indi-
cation requested for reimbursement (n=48/53, 90.6 percent).
Among these, three studies explored specific subgroups in addi-
tion. A narrower population compared to the reimbursement
request was rarely used, often without a clear justification.
Perspective. All but one of the fifty-three reviewed studies was
conducted from the perspective of the Italian NHS. In few cases
the societal perspective was presented in addition, whereas the
regional perspectives were never explored. The perspective was
always clearly stated. However, in two studies it was found that
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(i.e., indirect costs and NHS perspective).

Comparators. The alternative options under evaluation were
usually well defined. Studies against active comparators were
observed in twenty-seven studies and more than one comparator
was included in five studies. In the remaining cases (all but one
with before-after design) the medicinal product was compared
to placebo, standard of care, or best supportive care. The quality
checklist highlighted that nearly 36 percent of studies did not
include all the most relevant comparators used in clinical practice
and very few of them provided justifications for their exclusion.

Time horizon. A long-term time horizon was generally
adopted in accordance with international methodological guide-
lines (thirty-nine lifetime horizon, nine greater than 10 yr),
with a minority of studies presenting results over a period of
less than 10 years (n=3) and two studies with an unknown
time horizon.

Discount rate. The same discount rate was always used for both
future costs and health outcomes (# = 48), ranging from 1.5 to 3.5
percent; in the remaining five studies it was not applied or not
reported, despite each study having a time horizon of more
than 1 year.

Health Benefits

Choice of health outcomes. All studies expressed the effect mea-
sure as QALYs gained or life-years (LYs) gained and forty-one
of them reported both measures. The number of avoided events
was used in two cases as a further measure of effectiveness in
the models.

Source of efficacy and utility data. The prevalent source of effi-
cacy data was the main pivotal trial (n = 40); in twelve cases, indi-
rect comparison studies (i.e., network meta-analysis) were also
carried out to populate the model, especially in the absence of
head-to-head clinical trial evidence. Description of methods and
limitations of indirect comparisons were often poorly reported.
Methods and assumptions used to extrapolate short-term results
to final outcomes were well documented and justified in only
45.3 percent of the studies. The transition probabilities across
health states were often missing or not clearly described in the
dossiers, and only for eight studies they were judged appropriately
by the assessors. Health-related quality of life data were generally
retrieved from the pivotal trial or from a literature review, whereas
observational studies, expert opinion, or assumptions were rarely
used. The sources of utility weights were judged to be well
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Table 2. General description of model-based HEEs submitted to AIFA (n=53)

n %
(a) General study characteristics
Target population and subgroups
Population in line with the reimbursement request 45 85
Population in line with the reimbursement request, 3 6
plus subgroups
Narrower population compared with the 5 9
reimbursement request
Study perspective
National Health Service 45 85
Society 1 2
National Health Service and society 7 13
Comparators
Active comparator 27 51
Placebo/best supportive care/standard of care 21 40
More than one comparator 5 9
Time horizon
Lifetime 39 74
>10 yr 9 17
<10 yr 3 6
Not specified 2 4
Discount rate (costs and benefits)
1.50% 1 2
3.00% 32 60
3.50% 15 28
Not used 2 4
Not specified 3 6
(b) Health benefits
Choice of health outcomes?
QALY and LY 41 77
QALY 10 19
Ly 2 4
Avoided event 2 4
Sources of effectiveness data®
Direct comparison studies—clinical trials 40 75
Direct comparison studies—meta-analyses 1 2
Indirect comparison studies (i.e., network 12 23
meta-analysis)
Observational studies 2 4
Other (e.g., expert panel, assumptions) 10 19
Sources of utility data®
Clinical trial 29 55
Literature 25 47
Other (e.g., expert panel, assumptions) 4 8
Sources not specified 6 11
(Continued)
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Table 2. (Continued.)
n %

No utility data 2 4
(c) Costs
Sources of resource use data®

Clinical trial 10 19

Medical records 4 8

Literature 33 62

Other (e.g., expert panel, assumptions) 32 60

Not specified 14 26
Types of costs?

Pharmaceuticals 53 100

Other direct healthcare costs 53 100

Direct non-healthcare costs 4 8

Indirect costs 7 13
(d) Model structure

Decision tree 1 2

Markov model 23 43

Partitioned survival model 20 38

Other 6 11

Not specified 3 6
(e) Sensitivity analysis

One-way 27 51

Multivariate 0 0

Probabilistic 36 68

Scenario 9 17

No sensitivity analysis 9 17
Publication on peer-reviewed journals

Yes 3 6

No 50 94

“More than one option could be selected for each study.
% = Proportions were calculated by dividing the number of relevant submissions on the
individual items by the total number of submissions.

referenced in over two third of the studies (67.9 percent).
However, no studies in our sample made explicit use of
Italian-specific preference weights, such as the published Italian
value set of the EQ-5D health states questionnaire (29;30).

Costs

Sources of resource use and cost data. The typical approach to
costing was to retrieve resource use data from multiple sources
in the literature and then assign national tariffs to each item.
Generally, disease-specific costs were attached to model health
states, regardless of the type of intervention, whereas therapy-
specific costs (acquisition and administration costs) were differ-
ently assigned to each model arm. No trial-based economic eval-
uations were found in our sample. Expert panels or assumptions
made by the authors were commonly adopted to generate
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Table 3. Evaluation of the HEEs submitted to the AIFA based on a checklist adapted from Philips et al. (18)

Yes uc NA
Dimensions Topics Items n % n % n % n %
Structure Statement of decision Is there a clear statement of the decision problem? 53 100.0 0 0.0 0 0.0 0 0.0
problem/objective . = K R .
Is the objective of the model specified and consistent with the stated decision 49 92.5 0 0.0 0 0.0 4 7.5
problem?
Statement of scope/ Is the perspective of the model stated clearly? 53 100.0 0 0.0 0 0.0 0 0.0
perspective R i R R
Are the model inputs consistent with the stated perspective? 51 96.2 0 0.0 0 0.0 2 3.8
Rationale for structure Is the structure of the model consistent with a coherent theory of the health 49 92.5 2 3.8 1 1.9 1 1.9
condition under evaluation?
Are the sources of the data used to develop the structure of the model specified? 19 35.8 0 0.0 0 0.0 34 64.2
Structural assumptions Are the structural assumptions reasonable given the overall objective, perspective 48 90.6 4 7.5 1 1.9 0 0.0
and scope of the model?
Strategies/comparators Is there a clear definition of the options under evaluation? 51 96.2 0 0.0 0 0.0 2 3.8
Have all feasible and practical options been evaluated? 34 64.2 0 0.0 0 0.0 19 35.8
Is there justification for the exclusion of feasible options? 2 3.8 0 0.0 34 64.2 17 32.1
Model type Is the chosen model type appropriate given the decision problem and specified 48 90.6 4 7.5 0 0.0 1 1.9
casual relationships within the model?
Time horizon Is the time horizon of the model sufficient to reflect all important differences 51 96.2 2 3.8 0 0.0 0 0.0
between the options?
Disease states/pathways Do the disease states (state transition model) or the pathways (decision tree 49 92.5 2 3.8 1 1.9 1 1.9
model) reflect the underlying biological process of the disease in question and the
impact of interventions?
Cycle length Is the cycle length defined and justified in terms of the natural history of disease? 31 58.5 10 18.9 1 1.9 11 20.8
Data Data identification Are the data identification methods transparent and appropriate given the 9 17.0 0 0.0 0 0.0 44 83.0
objectives of the model?
Where choices have been made between data sources, are these justified 10 18.9 0 0.0 3 5.7 40 75.5
appropriately?
Where expert opinion has been used are the methods described and justified? 6 113 2 3.8 27 50.9 18 34.0
Baseline data Is the choice of baseline data described and justified? 48 90.6 0 0.0 0 0.0 5 9.4
Are transition probabilities calculated appropriately? 8 15.1 23 43.4 21 39.6 1 1.9
Has a half-cycle correction been applied to both costs and outcomes? 7 13.2 44 83.0 0 0.0 2 3.8
If not, has the omission been justified? 0 0.0 0 0.0 7 132 46 86.8
Treatment effects Have the methods and assumptions used to extrapolate short-term results to final 24 453 1 1.9 0 0.0 28 52.8
outcomes been documented and justified?
Costs Are the costs incorporated into the model justified? 47 88.7 0 0.0 0 0.0 6 113
Has the source for all costs been described? 39 73.6 0 0.0 0 0.0 14 26.4
Have discount rates been described and justified given the target decision maker? 44 83.0 0 0.0 0 0.0 9 17.0

99
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resource use data. On the contrary, data from clinical trials had a
limited use in our sample and were generally confined to the cal-
culation of costs of treatment, adverse events, and hospitaliza-
tions. In fourteen out of fifty-three studies the source of
resource use data was missing for all or for certain items.

Types of costs. All studies included medicine acquisition and
other direct healthcare costs, whereas only a few studies considered
direct non-healthcare costs (n =4) and indirect costs (n =7), either
in the base-case analysis or in the sensitivity analysis.

Model Structure

Modeling approaches consisted of Markov models (n = 23), parti-
tion survival models (n=20), decision trees (n=1), and other
decision models (i.e., hybrid models; n=6); in three cases the
type of model was not specified. Even though most studies thor-
oughly reported on the type of model and description of health
states, only a small number gave reasons for the choice of the
model structure and data used to develop it (n=19).
Information on the cycle length of health-state transition models
was missing or unjustified in over half of the studies (58.5 per-
cent). Half-cycle corrections were explicitly applied only in
seven studies.

Sensitivity Analyses

Sensitivity analyses were performed for forty-four of the fifty-
three reviewed studies. Most were conducted in a probabilistic
way (n = 36) and results presented using scatter plots on the cost-
effectiveness plane or a cost-effectiveness acceptability curve. A
one-way sensitivity analysis was performed in twenty-seven stud-
ies, either as a unique analysis or in addition to a probabilistic
sensitivity analysis. However, ranges of point estimates and distri-
butions assigned to each parameter in the model were frequently
not reported or not justified. The exploration of heterogeneity in
sensitivity analyses was properly performed in seven studies.

Publication on peer-reviewed journals. Ninety-four percent of
submitted studies was not published at the time of evaluation
and decision making, hence these studies were not subjected to
the scrutiny of peer-reviewers.

Overall, the quality of reviewed studies was highly variable,
with a compliance rate ranging between 19.35 and 90.32 percent
(mean 59.22 percent). Similarly, the mean compliance rate of each
item was on average 58.43 percent (range 0-100 percent). Out of
the thirty-one items on our checklist, sixteen showed compliance
rates above 67 percent, five had a compliance rate >33 and <67
percent, and the remaining ten items revealed critical flaws with
a compliance rate of less than 33 percent. The main weaknesses
emerged from the quality assessment were the following: (i)
unjustified exclusion of some relevant alternatives; (ii) lack of
transparency or justification of data sources and assumptions;
(iii) poor reporting of transition probabilities; (iv) half-cycle cor-
rection not used or not reported; (v) distribution of parameters
often omitted or not justified; (vi) heterogeneity issues not ade-
quately addressed; and (vii) study validity not checked or not
reported.

Discussion and Conclusions

In the current status, where the submission of HEEs within med-
icines P&R applications is voluntary and no methodological stan-
dards have been established by AIFA, the availability of health
economics evidence for informing price negotiations in Italy is
fairly limited. As a general observation, the number of P&R
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dossiers with CEAs has not increased over time compared with
the frequency reported by Russo (17) (about 35 percent in both
studies). Moreover, full economic evaluations were less used by
pharmaceutical companies to support their applications com-
pared to BIAs. These elements suggest a low level of acceptance
and use of HEEs by both private and public parties involved in
the price negotiation process in Italy.

The critical assessment of all fifty-three HEEs submitted to
ATFA, between October 2016 and December 2018, revealed that
the quality level is widely variable. On one hand, numerous
HEEs met high methodological standards, both in the rigor of
the analysis and the quality of reporting. To a certain extent,
this finding corresponds to our expectations, given the great effort
dedicated by the international community in establishing good-
practice modeling guidelines, as well as the industry’s widespread
practice of developing very accurate global cost-effectiveness mod-
els subsequently adapted to local contexts (23;31;32). On the
other hand, none of the reviewed studies performed impeccably
with respect to all checklist items and some critical issues were
identified. The most frequent methodological flaws were the
unjustified exclusion of relevant alternatives, the insufficient
description and justification of model inputs and assumptions,
and the poor exploration of uncertainty and study validity.
Moreover, non-homogeneity across studies was found in the
choice of the study perspectives, discount rates, methods for cost-
ing, estimating QALYs, and conducting sensitivity analyses. In
many cases, some relevant information was unclear/not available
in the reporting of HEEs and this did not allow a proper critical
assessment of models throughout the checklist.

The limitations of this study should be acknowledged. First,
the appraisal of quality inevitably involves subjectivity. The use
of a checklist was helpful to identify the main critical issues,
but it consisted of general questions whose interpretation often
relied on a value judgment by the reviewer (e.g., when methods
could be considered “justified”). Another limitation is that the
models were assessed against a customized checklist consisting
of thirty-one selected items from the Philips’s checklist. The
methodological approach adopted reflects the concern of main-
taining a trade-off between scientific and operational needs in
routine practice at AIFA. In addition, the calculation of the com-
pliance rates of each study against the checklist items implicitly
involved that each item weighted equally, even though flaws
observed in some crucial items might affect the overall quality
of a study more than others. For these reasons, the results in
terms of compliance rates should be used with caution and always
interpreted along with a qualitative descriptive analysis of all
criticalities.

Overall, high variability of quality in HEEs submitted for reim-
bursement decisions was also detected by means of a checklist in
other studies (33;34). Unfortunately, a direct comparison with our
study was not possible given the methodological differences,
mainly in the type of checklist adopted. A limited comparison
with the results obtained by Ramsberg et al. (33), regarding the
quality of reimbursement submissions in Sweden, showed a sim-
ilar quality score of approximately 60 percent (range 24-83 per-
cent). Moreover, common shortcomings were related to the
choice of the relevant comparators, inconsistencies between
types of costs and study perspective, insufficient exploration of
uncertainty and study validity. Another study published by Yim
et al. (34) about HEEs submitted for reimbursement decisions
in South Korea reported a broadly higher quality level to our
study, having a compliance rate of 70.9 percent (range 35.0-100
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percent) according to their specific checklist, which however
does not overlap much with ours.

Despite all the aforementioned limitations, relevant conclu-
sions could be drawn from our study. First, the presence of vari-
ation in methodological approaches across studies and poor
reporting of relevant information could be overcome by the pub-
lication of AIFA guidelines. Second, the checklist allowed the
identification of items that should be carefully addressed by future
guidelines and better fulfilled by the applicants in order to
increase the quality of HEEs. In general, the majority of reim-
bursement authorities and HTA agencies have produced HEE
guidelines to clarify their own position with regard to aspects of
methodology (e.g., preferred perspective, discount rate, methods
for valuing health outcomes, etc.), which often differ from each
other due to different national contexts and cultural values (35—
37). However, it is worth noting that the experiences gained
from other countries revealed that having such guidelines,
although it was helpful in setting a minimum of standards, may
not be sufficient to guarantee higher-quality evidence. Wherever
they were delivered, a variety of quality issues and weak compli-
ance with the established requirements was found in the HEEs
submitted to several reimbursement or HTA bodies in Canada
(British Columbia), Australia, the Netherlands, Belgium, and
France (38-42). For these reasons, the critical assessment of
HEEs by internal reviewers, which goes beyond the simple appli-
cation of a checklist, remains a crucial step in many countries
(e.g., Australia and England) (39;43), with different levels of accu-
racy based on a context-specific trade-off between scientific rigor
and available resources (44). Whenever possible, companies’
models should be requested and analyzed using different assump-
tions or inputs, because industry-sponsored studies are likely to
overestimate cost-effectiveness (44;45).

In conclusion, our study underscored that the quality of phar-
macoeconomic studies submitted to AIFA within the reimburse-
ment dossiers has still room for improvement. A much greater
effort would be needed by both parties involved in the P&R pro-
cess in Italy: AIFA should clarify its position with regard to the
economic evidence required for decision making, whereas indus-
try should strive to provide more accurate analyses and increase
the transparency of their models. Considering the results of this
study and the knowledge learned from other contexts abroad,
we believe that the issue of AIFA guidelines for reimbursement
submissions, together with the strengthening of the internal
assessment process, could contribute to enhance the quality of
manufacturers’ HEEs, as well as the reliability of their results.
Opverall, both actions will hopefully represent a significant step
toward a greater use of HEEs for evidence-based decision making
on reimbursement and prices of medicines in Italy.

Disclaimer

The views expressed in this work are personal and should not be
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